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PREFACE

This instruction manual describes installation, maintenance and inspection,
troubleshooting, and specifications of the VS-626M5 and the VS-656MR5. Read this
instruction manual thoroughly before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

e The diagrams in this manual may be indicated without covers or safety shields to show
details.
Be sure to restore covers or shields before operating the Units and run the Units according
to the instructions described in this manual.

e Any illustrations, photographs, or examples used in this manual are provided as examples
only and may not apply to all products to which this manual is applicable.

® The products and specifications described in this manual or the content and presentation
of the manual may be changed without notice to improve the product and/or the manual.

e When ordering a new copy of the manual due to damage or loss, contact your Yaskawa
representatives or the nearest Yaskawa sales office and provide the manual number
shown on the front cover.

e |[f nameplates become warn or damaged, order new ones from your Yaskawa representa-
tives or the nearest Yaskawa sales office.




Notes for Safe Operation

Read this instruction manual thoroughly before installation, operation, maintenance or inspection of the
VS-626M5. In this manual, Notes for Safe Operation are classified as “WARNING” or “CAUTION.”

/\ WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury to personnel.

/\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate injury to person-
nel and damage to equipment.
It may also be used to alert against unsafe practices.

Evenitemsdescribedin| A\ CAUTION | may result in a vital accident in some situations. In either case, follow

these important notes.
The warning symbols for ISO and JIS standards are different, as shown below.

ISO JIS

A <O

The ISO symbol is used in this manual.

Both of these symbols appear on warning labels on Yaskawa products. Please abide by these warning labels regard-
less of which symbol is used.

The following shows the symbols of prohibition and mandatory action.

Q PROHIBITED

Specifies prohibited handling.

© MANDATORY

Specifies actions that must be taken.




Notes for Inverter and Converter

Notes for Inverter and Converter

H Confirmation upon Delivery

/\ CAUTION

e Do not install any Inverter or Converter that is damaged or has missing parts. 2-2
Failure to observe this caution may result in personal injury or equipment damage.

H Installation

/\ CAUTION

e Always hold the case when carrying the Inverter. 2-5
Ifthe Inverter is held by the front cover, the main body of the Inverter may fall, possibly result-
ing in injury.

e Mount the Inverter and the Converter on nonflammable material (i.e. metal). 2-5
Failure to observe this caution may result in a fire.

e Install a fan or other cooling device to keep the ambient temperature of Inverter and 2-5
Converter below 55°C (131°F) and the intake air temperature to heatsink below
45°C (113°F).
Overheating may cause a fire or damage to the unit.

H Disconnecting the Digital Operator

/\ WARNING

e Disconnectall power before removing Digital Operator (JVOP-132). Then wait for the 29
time described on warning labels after the main circuit power supply and control pow-
er supply are disconnected and all indicators on the Inverter and the Converter have
gone out.

Failure to observe this warning may result in an electric shock.

/\ CAUTION

® Use only the screws provided with the cable bracket when installing the cable. 2-9
Improper installation may result.
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H Wiring

/A WARNING

gency stop switch.
Failure to observe this warning may result in personal injury.

Page

e Always turn OFF the input power supply before wiring terminals. 3-2
Otherwise, an electric shock or fire may occur.

® Wiring should be performed only by qualified personnel. 3-2
Failure to observe this warning may result in an electric shock or a fire.

® Make sure to ground the ground terminal . 3-2
(200V class: Ground to 100€2 or less, 400V class: Ground to 10Q or less)

Failure to observe this warning may result in an electric shock or a fire.

® Always check the operation of any emergency stop circuits after they are wired. 3-2
Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

e Never touch the output terminals directly with your hands or allow the output lines to 3-2
come into contact with the Inverter case. Never short the output circuits.

Otherwise, electrical shock or grounding may occur.
/\ CAUTION
Page

e \erify that the rated voltage of the Converter coincides with the AC power supply volt- 3-2
age.

Fagilure to observe this caution may result in personal injury or a fire.

e Do not perform a withstand voltage test of the Inverter and the Converter. 3-2
It may cause semi-conductor elements to be damaged.

® Make sureto connect the Inverter and the Converter as shown in the connection dia- 3-2
grams.

The Inverter or Converter may be damaged.

e Tighten terminal screws to the specified tightening torque. 3-2
Failure to observe this caution may result in a fire.

e Never connect the power supply to output terminals U/T1, V/T2, and W/T3. 3-2
The Inverter may be damaged.

e Do not connect phase-advancing capacitors or LC/RC noise filters to the output cir- 3-2
cuits.

The Inverter may be damaged or internal parts burnt if these devices are connected.

e Do not connect electromagnetic switches or contactors to the output circuits. 3-2
If aload is connected while the Inverter is operating, surge current will cause the overcurrent
protection circuit inside the Inverter to operate.

Trial Operation
/A WARNING
Page

e Only turn ON the input power supply after closing the upper and lower cover. Do not 6-3

open the covers while current is flowing.
Failure to observe this warning may result in an electric shock.
e Since the stop button can be disabled by a function setting, install a separate emer- 6-3




Notes for Inverter and Converter

/\ CAUTION

® Never touch the heatsink since the temperature is very high. 6-3
Failure to observe this caution may result in harmful burns to the body.

® Since it is easy to change operation speed from low to high speed, verify the safe 6-3
working range of the Motor and machine before operation.
Failure to observe this caution may result in personal injury.

® Do not check signals during operation. 6-3
The machine or the unit may be damaged.
e Do not change the settings of the Inverter unnecessarily. All the constants of the In- 6-3

verter have been preset at the factory.
The machine or the unit may be damaged.

M Maintenance and Inspection

/A WARNING

e Never touch high-voltage terminals in the Inverter and the Converter. 13-2
Failure to observe this warning may result in an electric shock.

e Close upper and lower covers before powering up the Inverter or the Converter. To 13-2
open the covers, make sure to shut OFF the molded-case circuit breaker.
Failure to observe this warning may result in an electric shock.

e Perform maintenance orinspection only after verifying that the CHARGE LED indica- 13-2
tor and 7-segment display go OFF, after the main circuit power supply and control
power supply are turned OFF.
The capacitors are still charged and may be dangerous.

e Only authorized personnel should be permitted to perform maintenance, inspections 13-2
or parts replacement.
Remove all metal objects, such as watches and rings, before starting work. Always
use grounded tools.
Failure to observe this warning may result in an electric shock.

/\ CAUTION

e The control PC board employs CMOS ICs. Do not touch the CMOS elements. 13-2
They are easily damaged by static electricity.

® Do not connect or disconnect wires or connectors while power is applied to the cir- 13-2
cuit.
Failure to observe this caution may result in personal injury.




H Others

/A WARNING

e Never modify the product.
Failure to observe this warning may resultin an electric shock or personal injury and will invalidate the war-
ranty.

/\ CAUTION

e Do not store or transport the equipment in locations where halogen, fluorine, chlorine, bromine,
or iodine is present.
Failure to observe this caution may result in damage to the machine or burnout of the parts.
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Notes for Motor

Notes for Motor

H Notes on Use

/\ WARNING

Observe the following precautions to avoid electrical shock or injury.

e Ground the ground terminals of the Inverter and the Motor (or ground a metallic part, such as the
frame, if there is no ground terminal, according to local and/or national electrical codes.
Failure to observe this warning may result in electrical shock.

e Use grounding wires of a size complying with relevant international or local standards.

e Make wiring lengths as short as possible. Separate power cables from signal lines.

Noise on signal lines may cause vibration or malfunctions.

e Perform wiring or inspection only after verifying that the CHARGE indicator and the 7-segment
display of the Inverter go OFF after the power supply is turned OFF.
Failure to observe this warning may result in electrical shock.

® Do not damage the cables or apply excess stress to them; do not place heavy objects on the
cables or clamp the cables.

Failure to observe this warning may result in electrical shock.

/\ CAUTION

e Use only a specified combination of Inverter and Motor.
Failure to observe this caution may result in fire or malfunctions.

® Never use at locations exposed to water splashes, corrosive, or inflammable gases, or near
combustible substances.
Failure to observe this caution may result in fire or malfunctions.

e Use under the following environmental conditions.
(1) Indoors where no corrosive or explosive gas exists
(2) Well-ventilated without dust or metallic particles
(8) Easy to check, clean, and maintain
For use at locations where excessive water or oil splashes exist, use a cover or other protection.
It is recommended to place the terminal box upward.

e Do not touch the Motor while the power is ON or immediately after turning the power OFF.
Failure to observe this caution may cause harmful burn.

H Storage

Q PROHIBITED

® Do not store the equipment in locations where water splashes are present or where there are
corrosive gases or liquids.

© MANDATORY

e Store the equipment protected from direct sunlight in the specified ranges of temperature and
humidity. (0°C to 60°C (32°F to 140°F), 5% to 95%)
e After long-term storage, contact your YASKAWA representative before using the Motor.
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H Transportation

/\ CAUTION

e Do not lift the Motor by the cables or the motor shaft when carrying the Motor.
Failure to observe this caution may result in product malfunctions or personal injury.

® Do not overload the products.
Failure to observe this caution may result in collapse of cargo and personal injury.

© MANDATORY

e Use the motor eyebolts when lifting and transporting the Motor.
Do not attempt to move a Motor when other equipment is attached to it.

H Installation

/\ CAUTION

e Do not climb on the Motor or place heavy objects on it.
Failure to observe this caution may result in personal injury.

e Do not block the air inlet and outlet, and do not let foreign materials enter.
Failure to observe this caution may result in fire.

e Do not apply heavy shock.
Failure to observe this caution may result in a malfunction.

e When unpacking, be careful of the nails in the wood frame.
Failure to observe this caution may result in personal injury.

e Cover the rotary parts to prevent them from being touched.
Failure to observe this warning may result in personal injury.

® The motor shaft extension is coated with anticorrosive paint. Before installation, wipe off the paint
with a cloth soaked in detergent liquid.

® \When connecting the Motor to a load machine, be careful of centering, belt tension, and pulley
parallelism.

® Use a flexible coupling for coupling with the load machine.

® The motor system is a high-precision device. Do not apply shock to the Motor or the motor output
shaft. Design machines so that the thrust load and radial load applied to the motor shaft exten-
sion during operation are within the allowable ranges specified in the manual for each model.
With a thrust load, the allowable load is 0 N in the direction where the output shaft is pressed into
the motor.

e Never perform any additional machining on the Motor.

® Flange-mounted types must be installed with the load motor output shaft either horizontally, or
vertically with the shaft down. If the output shaft is to be placed horizontally, place the terminal box
upward. Foot-mounted Motors must be installed on the floor with the feet down. For details, refer
to the manual for each model.
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Notes for Motor

H Wiring

/\ CAUTION

e Perform wiring securely according to the connection diagrams.

Failure to observe this caution may cause Motor overrun and personal injury.
e Verify that the input power is OFF before wiring.
e Perform proper grounding and noise control.

e Make wiring length as short as possible. Separate the power cables from the signal lines. Do not
run power cables and signal lines in the same duct or bundle. Noise on signal lines may cause
vibration or malfunctions.

® Never connect a commercial power supply directly to the Motor.

e Use Yaskawa-specified cables. To use other cables, check the rated current of your equipment,
and consider the operating environment to select correct cables. If a cable not specified by Yas-
kawa is to be used for the Encoder, select a twisted-pair shielded cable.

® Theterminal block, connectors, or connector pin layout differ according to the model. Referto the
manuals for your model before wiring.

e If no terminal block is used, protect lead joints with insulating tubes or tapes.
Failure to observe this caution may result in electrical shock or fire.

H Operation

/\ WARNING

e Do not operate the equipment with the terminal box cover removed. After wiring, replace the ter-
minal box cover.
Failure to observe this warning may result in electrical shock.

/\ CAUTION

e Performtrial operation as follows: Secure the Motor and disconnect it from load machine system,
check operations, then reconnect the Motor to the load machine.
Failure to observe this caution may result in personal injury.

e Ifanalarmisissued, correctthe cause, verify safety, then reset the alarm and resume operation.
Failure to observe this caution may result in personal injury.

o [f momentary power loss occurs, turn OFF the power supply.
The machine may resume operation suddenly and may result in personal injury.

e Before starting a liquid-cooled Motor, verify that cooling oil is properly supplied to the Motor.

e For oil mist lubrication Motors, verify that the lubrication is properly performed before starting op-
eration.

e Build an emergency stop circuit or a device that protects the Motor by immediately stopping op-
eration in case of malfunctions of cooling oil supply or oil mist lubrication.
After emergency stop, restart operation using the following procedure.
(1) Recover cooling oil supply or oil mist lubrication.
(2) Cool the Motor sufficiently (for one hour or longer), then restart operation from low speed.
(8) Gradually increase rotation speed while verifying that there is no abnormal noise, increase

of vibration or rise in temperatures.

Q PROHIBITED

e Do not operate liquid-cooled Motors without supplying cooling oil.
® Do not operate oil mist lubrication Motors without supplying proper lubricant.
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© MANDATORY

e Build an external emergency stop circuit that immediately stops operation and shuts OFF power
in an emergency.

H Maintenance and Inspection

Q PROHIBITED

® Only authorized personnel should be permitted to disassemble or repair the equipment.
e If it becomes necessary to disassemble the Motor, contact your YASKAWA representative.

H Warning Label

Warning labels are displayed on the upper cover and the front cover of the Inverter and the Converter, as shown
below. Follow these instructions when handling the Inverter and the Converter.

Converter 5 Inverter

Warnin
Label

Warnin

Label (% i

Warnin §

Label NIy
S

Model CIMR-MR5A27P5 [200V 10HP (7.5KW)] Model CIMR-M5A27P5 [200V 10HP (7.5KW)]

Warnin
Label




Notes for Motor

Warning Label D Warning Label @
& & ' K’
WARNING WARNING
/A BEOBND . BEOBhAHY ET,
HYET, ~ CEAM. BEORICSTRANRAR
HA T, RICHE D EEWL,
AR RURE BROBOABY ET,
7 7% 5 AL, - AE R RS 7% 5 SLAR. RE
i‘;f’iﬁ‘gﬁ"’“‘ hRA—EBRVT W,
s -RBICBBETOTIEEN,
May cause electric -
shock. May _cause injury or
electric shock.
Disconnect all power and - Please follow the instruc-
wait 5 min. before servicing. tions in the manual before
installation or operation.
Warning Label @ - Disconnect all power before
opening front cover of unit.
ﬁ Bﬁ Wait 5 minutes untii DC
WARNING Bus capacitors
N N discharge.
(7 A%, E&%@ﬂ‘hﬁ% N3 To - Use proper grounding
- AR, ERONICRBTDBRRABERA T, TOH/RICHK>TL techniques.
FZELW,
BEOBhIHYET,
- EEFRUERA 7#R 5 DLRE. REANN—EAFRVWTIEEY,
CRERICEMETOTCEEL,

May cause injury or electric shock.

- Please follow the instructions in the manual
before installation or operation.

- Disconnect all power before opening front cover
of unit. Wait 5 minutes until DC Bus capacitors
discharge.

- Use proper grounding techniques.

- Make sure to ground the supply neutral
(TUV approval).

xi



Warranty Information

H Free Warranty Period and Scope
Warranty Period

This product is warranted for twelve months after being delivered to Yaskawa’s customer or if appli-

cable eighteen months from the date of shipment from Yaskawa’s factory whichever comes first.
Scope of Warranty

Inspections

Periodic inspections must be conducted by the customer. However, upon request, Yaskawa or one
of Yaskawa’s Service Centers can inspect the product for a fee. In this case, if after conferring with
the customer, a Yaskawa product is found to be defective due to Yaskawa workmanship or materials
and the defect occurs during the warranty period, then this fee will be waived and the problem reme-
died free of charge.

Repairs

If a Yaskawa product is found to be defective due to Yaskawa workmanship or materials and the de-
fect occurs during the warranty period, Yaskawa will provide a replacement, repair the defective

product, and provide shipping to and from the site free of charge.

However, if the Yaskawa Authorized Service Center determines that the problem with a Yaskawa
product is not due to defects in Yaskawa’s workmanship or materials, then the customer will be re-
sponsible for the cost of any necessary repairs. Some problems that are outside the scope of this war-

ranty are:

® Problems due to improper maintenance or handling, carelessness, or other reasons where
the customer is determined to be responsible.

® Problems due to additions or modifications made to a Yaskawa product without Yaskawa’s
understanding.

® Problems due to the use of a Yaskawa product under conditions that do not meet the recom-
mended specifications.

® Problems caused by natural disaster or fire.
® Or other problems not due to defects in Yaskawa workmanship or materials.

Warranty service is only applicable within Japan.
However, after-sales service is available for customers outside of Japan for a reasonable fee.

Contact your local Yaskawa representative for more information.
H Exceptions

Any inconvenience to the customer or damage to non-Yaskawa products due to Yaskawa’s defective
products whether within or outside the warranty period are NOT covered by this warranty.
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Warranty Information

M Restrictions

® The Varispeed 626M5/656MRS5 was not designed or manufactured for use in devices or sys-
tems that may directly affect or threaten human lives or health.

® Customers who intend to use the product described in this manual for devices or systems
relating to transportation, health care, space aviation, atomic or electric power, or underwa-
ter use must contact their Yaskawa representatives or the nearest Yaskawa sales office be-
forehand.

® This product has been manufactured under strict quality-control guidelines. However, if
this product is to be installed in any location where failure of this product could involve
or result in a life-and-death situation or loss of human life or in a facility where failure may
cause a serious accident or physical injury, safety devices must be installed to minimize
the likelihood of any accident.
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Visual Aids

The following aids are used to indicate certain types of information for easier reference.

<EXAMPLEp Indicates application examples.

olm"’ Indicates supplemental information.

IMPORTANT Indicates important information that should be memorized.
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Introduction

This chapter provides an overview of the VS-626MS5 Inverter and
VS-656MRS5 Converter and describes their functions and components.
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Introduction

1.1.1 Features

1.1 Overview

The VS-625MS5 Inverter and VS-656MR5 Converter form a highly reliable, high-performance AC drive system
in which an AC spindle motor is controlled by the Inverter using vector control with a regenerative function.
The system ensures stable drive control of machine tools, such as machining centers and lathes, and industrial
machines, such as transfer machines and testing machines, while providing high speed and the ability to handle
tough environmental conditions.

1.1.1 Features

The system has the following features.

B Multi-axis Driving

The Inverter and Converter are separate units of highly reliable, compact book-type construction. The
Converter incorporates a power regeneration function and multi-axis driving configuration, providing
power to the spindle drive and servo drive with easy control through the control panel.

B Compact

The Inverter and Converter are more compact and ensure higher precision than conventional models. This
was enabled by the development of a compact, high-precision detector, improvement in output voltage
under optimal vector control, and the selection of an optimum cooling construction as a result of thermal
analysis.

B Compatible with Yaskawa’s YENET1200 Standard Network

The Inverter and Converter are available in models that are compatible with Yaskawa’s YENET1200 stan-
dard high-speed serial network, making it possible to reduce the number of wires for CNC connections.
The Inverter and Converter are also available in models that are compatible with analog I/O interfaces as
well so that the Inverter and Converter can be used with the VS-626 Series for conventional spindle driv-
ing. Sequence I/O can be connected to 0- and 24-V common terminals.

B Compact, Lightweight Spindle Motor

The downsizing of the spindle motor was enabled by the optimum electromagnetic design of the system
ensuring ideal heat distribution, improvements in the core and cooling construction of the system, and
changes in the circuit design of the encoder. The system ensures higher reliability under tough environ-
mental conditions than any conventional system.

B High-precision, High Servo Performance

The system employs a high-speed IGBT (insulated gate bipolar transistor) power element for high—preci-
sion, high-frequency PWM control at high speeds, suppressing current distortion that may cause torque
ripples and reducing rotational fluctuations. The system employs a DSP (digital signal processor) as well
to improve the servo performance of the system.

B Improved Orientation Function

The system performs orientation control to a fixed position using the motor encoder. This function is used
when the motor shaft is connected to the load shaft at a ratio of one to one. For orientation control with
a magnetic sensor, the detected signal of the motor encoder will be used for orientation control to desired
position.

B Expanded Fixed Output Range via Winding Selection

If a winding selection motor is used, a dedicated electromagnetic contactor will select the winding, making
it possible to expand the fixed output range without an increase in the capacity of the Inverter. This will
eliminate the speed change mechanism of the machinery to enable downsizing.

B Continuous Regenerative Operation

The Converter and Inverter employ an IGBT so that the Converter will respond to frequent accelerations
and decelerations, suppress temperature rises, and save energy consumption, improving the rate of power
supply regeneration and enabling regenerative control at high speeds.

B Construction

Inverter and Converter models with external heatsink cooling are available and panel-mounting construc-
tion with an integral cooling fan are provided for ease of panel mounting and maintenance.

1-2



1.1 Overview

H International Standards

The Inverter and Converter meet EMC and low-voltage directive requirements, allowing machinery
manufacturers to easily acquire CE marking certification.

1.1.2 Inverter Models

Inverter models are offered in both 200 and 400 V classes. Both M5A models for independent drive with
analog speed references and M5N models for NC systems using YENET1200 serial communications are
available in both classes. M5A and M5N models differ from each other in the host control device and in
connection methods.

Table 1.1 Inverter Models
VS-626M5 Inverter Model Numbers *
Type Vg:;i%e G%QZ;te Model Number Open Chassis Enclosed Wall-mounted
Output (kW) CIMR-M5JO0C5 CIMR-M50JCC10
3.7 CIMR-M5A23P7 CIMR-M5A23P75 CIMR-M5A23P70
5.5 CIMR-M5A25P5 CIMR-M5A25P55 CIMR-M5A25P50
7.5 CIMR-MS5A27P5 CIMR-M5A27P55 CIMR-M5A27P50
11 CIMR-M5A2011 CIMR-M5A20115 CIMR-M5A20110
200 V class 15 CIMR-M5A2015 CIMR-M5A20155 CIMR-M5A20150
18.5 CIMR-M5A2018 CIMR-M5A20185 CIMR-M5A20180
22 CIMR-M5A2022 CIMR-M5A20225 CIMR-M5A20220
30 CIMR-M5A2030 CIMR-M5A20305 CIMR-M5A20300
37 CIMR-M5A2037 CIMR-M5A20375 CIMR-M5A20370
MSA 5.5 CIMR-M5A45P5 CIMR-M5A45P55 CIMR-M5A45P50
7.5 CIMR-M5A47P5 CIMR-M5A47P55 CIMR-M5A47P50
11 CIMR-M5A4011 CIMR-M5A40115 CIMR-M5A40110
15 CIMR-M5A4015 CIMR-M5A40155 CIMR-M5A40150
400 V class 18.5 CIMR-M5A4018 CIMR-M5A40185 CIMR-M5A40180
22 CIMR-M5A4022 CIMR-M5A40225 CIMR-M5A40220
30 CIMR-M5A4030 CIMR-M5A40305 CIMR-M5A40300
37 CIMR-M5A4037 CIMR-M5A40375 CIMR-M5A40370
45 CIMR-M5A4045 CIMR-M5A40455 CIMR-M5A40450
3.7 CIMR-M5N23P7 CIMR-M5N23P75 CIMR-M5N23P70
5.5 CIMR-M5N25P5 CIMR-M5N25P55 CIMR-M5N25P50
7.5 CIMR-M5N27P5 CIMR-M5SN27P55 CIMR-M5N27P50
11 CIMR-M5N2011 CIMR-M5N20115 CIMR-M5N20110
200 V class 15 CIMR-M5N2015 CIMR-M5N20155 CIMR-M5N20150
18.5 CIMR-M5N2018 CIMR-M5N20185 CIMR-M5N20180
22 CIMR-M5N2022 CIMR-M5N20225 CIMR-M5N20220
30 CIMR-M5N2030 CIMR-M5N20305 CIMR-M5N20300
37 CIMR-M5N2037 CIMR-M5N20375 CIMR-M5N20370
MSN 5.5 CIMR-M5N45P5 CIMR-M5N45P55 CIMR-M5N45P50
7.5 CIMR-M5N47P5 CIMR-M5N47P55 CIMR-M5N47P50
11 CIMR-M5N4011 CIMR-M5N40115 CIMR-M5N40110
15 CIMR-M5N4015 CIMR-M5N40155 CIMR-M5N40150
400 V class 18.5 CIMR-M5N4018 CIMR-M5N40185 CIMR-M5N40180
22 CIMR-M5N4022 CIMR-M5N40225 CIMR-M5N40220
30 CIMR-M5N4030 CIMR-M5N40305 CIMR-M5N40300
37 CIMR-M5N4037 CIMR-M5N40375 CIMR-M5N40370
45 CIMR-M5N4045 CIMR-M5N40455 CIMR-M5N40450

£

Specify all standards through the construction when ordering.
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1.1.3 Converter Models

1.1.3 Converter Models

Converter models are offered in both into 200 and 400 V classes. Both MR5A models for independent
drives with no 24-V control power supply and MR5N models for NC systems with a 24-V control power

supply are available.

Table 1.2 Converter Models
VS-656MR5 Inverter Mode Numbers *
Type Vg,';asie 3%2121(;“6 Model Number Open Chassis Enclosed Wall-mounted
Output (kW) CIMR-MR5JO05 CIMR-MR5JOCI0
3.7 CIMR-MR5A23P7 CIMR-MR5A23P75 CIMR-MR5A23P70
5.5 CIMR-MR5A25P5 CIMR-MR5A25P55 CIMR-MR5A25P50
7.5 CIMR-MR5A27P5 CIMR-MR5A27P55 CIMR-MR5A27P50
11 CIMR-MR5A2011 CIMR-MR5A20115 CIMR-MR5A20110
200 V class 15 CIMR-MR5A2015 CIMR-MR5A20155 CIMR-MR5A20150
18.5 CIMR-MR5A2018 CIMR-MR5A20185 CIMR-MR5A20180
22 CIMR-MR5A2022 CIMR-MR5A20225 CIMR-MR5A20220
30 CIMR-MR5A2030 CIMR-MR5A20305 CIMR-MR5A20300
37 CIMR-MR5A2037 CIMR-MR5A20375 CIMR-MR5A20370
MRSA 5.5 CIMR-MR5A45P5 CIMR-MR5A45P55 CIMR-MR5A45P50
7.5 CIMR-MR5A47P5 CIMR-MR5A47P55 CIMR-MR5A47P50
11 CIMR-MR5A4011 CIMR-MR5A40115 CIMR-MR5A40110
15 CIMR-MR5A4015 CIMR-MR5A40155 CIMR-MR5A40150
400 V class 18.5 CIMR-MR5A4018 CIMR-MR5A40185 CIMR-MR5A40180
22 CIMR-MR5A4022 CIMR-MR5A40225 CIMR-MR5A40220
30 CIMR-MR5A4030 CIMR-MR5A40305 CIMR-MR5A40300
37 CIMR-MR5A4037 CIMR-MR5A40375 CIMR-MR5A40370
45 CIMR-MR5A4045 CIMR-MR5A40455 CIMR-MR5A40450
3.7 CIMR-MR5N23P7 CIMR-MR5N23P75 CIMR-MR5N23P70
5.5 CIMR-MR5N25P5 CIMR-MR5N25P55 CIMR-MR5N25P50
7.5 CIMR-MR5N27P5 CIMR-MR5N27P55 CIMR-MR5N27P50
11 CIMR-MR5N2011 CIMR-MR5N20115 CIMR-MR5N20110
200 V class 15 CIMR-MR5N2015 CIMR-MR5N20155 CIMR-MR5N20150
18.5 CIMR-MR5N2018 CIMR-MR5N20185 CIMR-MR5N20180
22 CIMR-MR5N2022 CIMR-MR5N20225 CIMR-MR5N20220
30 CIMR-MR5N2030 CIMR-MR5N20305 CIMR-MR5N20300
37 CIMR-MR5N2037 CIMR-MR5N20375 CIMR-MR5N20370
MRSN 5.5 CIMR-MR5N45P5 CIMR-MR5N45P55 CIMR-MR5N45P50
7.5 CIMR-MR5N47P5 CIMR-MR5N47P55 CIMR-MR5N47P50
11 CIMR-MR5N4011 CIMR-MR5N40115 CIMR-MR5N40110
15 CIMR-MR5N4015 CIMR-MR5N40155 CIMR-MR5N40150
400 V class 18.5 CIMR-MR5N4018 CIMR-MR5N40185 CIMR-MR5N40180
22 CIMR-MR5N4022 CIMR-MR5N40225 CIMR-MR5N40220
30 CIMR-MR5N4030 CIMR-MR5N40305 CIMR-MR5N40300
37 CIMR-MR5N4037 CIMR-MR5N40375 CIMR-MR5N40370
45 CIMR-MR5N4045 CIMR-MR5N40455 CIMR-MR5N40450

£

Specify all standards through the construction when ordering.




1.2 Identifying Components

1.2 Identifying Components

This section provides the names of Converter and Inverter components.

1.2.1 Converter

The appearance of the Converter and the names of its components are shown below.

Mounting Base

4-Mounting Holes
<——— Heatsink

Upper Cover

Front Cover ————> @
Case
Lower Cover ———»

Upper and Lower Covers Opened

O 0]
— il
Main Circuit [ PI® g
DC Output N/S @ %

5CN =
E 5CN
Namepiate ——————F | [

CHARGE LED ——————— 00w [qe<=— 7-segment LED display
Control Power — pq = =]
Supply Output L=N1— | ] @* 1CN (Not used.)

RL1 s/2 T3
L

Allr A2
Main Circuit L
Power Supply Input Control Power
Supply Input
& Grounding
Fig 1.1 Appearance of Converter, Model CIMR-MR5A27P55 (200 V, 7.5 kW)

1-5



Introduction

1.2.2 Inverter

1.2.2 Inverter
The appearance of the Inverter and the names of its components are shown below.

Mounting Base

4-Mounting Holes
r«— Heatsink

Upper Cover

Front Cover —»D
Lower Cover — 3 |

Case

A

Upper and Lower Covers Opened

o o]
— i
Main Circuit EP/@ g
P Supply Input T
ower Supply Inpu NS @ 5
[
51CN 52CN
Nameplate 1
CHARGE LED — | >® CHARGE'7¢ 6CN
Control Power B P1 ToN[IZ]
Supply Input N1 Nt [
1CN = 7-segment LED display
20N 2]
2CN Q 8CN (Optional)
3CN §
3CN (] 9CN/10CN (Optional)

U/T1 VT2 W/T3 @ Ground
I
Inverter Outputs
@ Ground
Fig 1.2 Appearance of Inverter, Model CIMR-M5A27P55 (200 V, 7.5 kW)



Handling

This chapter describes the checks required upon receiving an Inverter and
Converter and describes installation methods.

2.1 Confirmation upon Delivery ............. 2-2
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Handling

2.1.1 Inverter Nameplate Information

2.1 Confirmation upon Delivery

/\ CAUTION

e Do not install any Inverter or Converter which is damaged or has missing parts.
Failure to observe this caution may result in personal injury or equipment damage.

Check the following items as soon as the Inverter and Converter are delivered.

Table 2.1 Checks

Check points

Description

spond with the purchase order?

Does the Inverter model number corre-

that of the Converter. (See 2.1.1).

Check the model number on the name plate on the side of the Inverter and

Are any parts damaged?

transport.

Visually check the exterior and verify that there was no damage during

loose?

Are any screws or other components

Use a screwdriver or other tools to check for tightness.

If any of the above checkpoints are not satisfactory, contact your Yaskawa representative.

2.1.1 Inverter Nameplate Information

B Nameplate Information

Example of a Model for 200 VAC, 10HP (7.5 kW)

Inverter Model —> (

Input Spec. —»

Output Spec.—>

Inverter Spec.—»

PROM No.—>

MODEL : CIMR-M5A27P5 )
INPUT :DC 270-325 V 9.3 kW
OUTPUT: AC 3PH 0-230 V 8.8 kVA
SPEC :27P55E | 720003

PRG  :0083

Serial No.—»

SER NO : N32762-000/V0004 MASS : 5 kg (11 Ib)

l@— Mass

ky YASKAWA ELECTRIC CORPORATION MADE IN JAPAy

Fig 2.1 Inverter

B Model Designations

Inverter J

VS-626M5 Series

Nameplate

CIMR-M5 N 2 7P5

Symbol Specifications Symbol | Max. applicable motor output
A For stand alone system 3P7 5HP (3.7kW)
N For NC system (YENET 1200) 5P5 7.5HP (5.5kW)
to to
Symbol Voltage 045 60HP (45kW)
2 3-phase 200 V class o e . .
2 3-phase 400 V class (“P” indicates a decimal point.)
Fig2.2 Inverter Model Numbers
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2.1 Confirmation upon Delivery

B Inverter Specification Designation

2 7P5 5 E*
Symbol Voltage j L Revision symbol
2 3-phase 200 V class
4 3-phase 400 V class
Symbol | Max. applicable motor output Symbol Enclosure
3P7 5HP (3.7kW) 0 Open chassis type
5P5 7.5HP (5.5kW) 5 External heatsink
to to cooling type
045 60HP (45kW)
(“P” indicates a decimal point.) * For special specifications, a spec. sheet No.
appears on the nameplate.
Fig 2.3 Inverter Specifications

2.1.2 Converter Nameplate Information

B Nameplate Information
Example of a Model for 200 VAC, 15 HP (11 kW)

Converter ModeI—PKMODEL : CIMR-MR5A2011 \

Input Spec. — INPUT : AC 3PH 200-220 V 50 Hz
200-230 V 60 Hz 19 kVA

Output Spec. —= OUTPUT: DC 270-325V 13.6kW |PRG :0120 <-— PROM number
Converter Spec.—| SPEC :20115E ‘
Serial No.—=|  SER NO : N32764-000/V0004 MASS : 12 kg (26.5 Ib)| <— Mass
LT EEEEPPTEEPPEEPPEE e

k YASKAWA ELECTRIC CORPORATION MADE IN JAPAN j

Fig 2.4 Converter Nameplate

B Model Designations
CIMR-MR5 N 2 011

ConverterJ

VS-656MR5 Series

Symbol Specifications Symbol | Max. applicable motor output
A For stand alone system 3P7 5HP (3.7kW)
N For NC or stand-alone system 5P5 7.5HP (5.5kW)
to to
2 3-phase 200 V class (“P” indicates a decimal point.)
4 3-phase 400 V class
Fig 2.5 Converter Model Numbers
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2.1.3 Motor Nameplate Information

B Converter Specification Designation

2011 5 E
Symbol Voltage j L Revision symbol
2 3-phase 200 V class
4 3-phase 400 V class
Symbol | Max. applicable motor output Symbol Enclosure
3P7 5HP (3.7kW) 0 Open chassis type
5P5 7.5HP (5.5kW) 5 External heatsink
to to cooling type
045 60HP (45kW)
(“P” indicates a decimal point.) * For special specifications, a spec. sheet No.
appears on the nameplate.
Fig 2.6 Converter Model Numbers

2.1.3 Motor Nameplate Information
B Nameplate Information

Insulation class ~ Month and year of manufacture
Rated voltage

Model b (. \
ode’ num er\ AC SPINDLE MOTOR
Number of phases \\- TYPE UAASKA-0SFZ1 S DATE 1998.6
™ PHASE 3 ¢ POLES 4 S INS. F
S VOLT MAX. 200 V
. kW RATIN[G r/min AMP
Ratings —————— 7.5/6.5 30[MIN/CONT. 1500/8000 38/31
Bearing number . grc WO
(load side/motor side) | » SER. NO._ 5123456]-001
/ %/ YASKAWA|ELECTRIC CORPORATION yaraN
Serial number L /

!
Number of poles
Fig 2.7 Motor Nameplate

B Motor Model Designations

UAASKO-00000000
T Voltage class (__ : 200V, E: 400 V)
Other specifications
Installation method (1: Flange-mounted; 3: Foot-mounted)
Detector specifications (Z: With home position)

Design order (F: M5 standard; L: High speed)
Capacity (04: 3.7/2.2 kW to 45: 45/37 kW)

(45:45/37 kW)

Output characteristics
A: Base speed: 1,500 min-1
B: Wide range output 1:12 (Winding selection)
D: Other wide range output (Winding selection)
E: Base speed: 3,000 min-1
J: Base speed: 1,150 min-1

Cooling method (K: Forced air cooling)

Example: UAASKA-22FZ300E

T— 400V

Other specifications: None
Fig 2.8 Motor Model Numbers
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2.2 Checking and Controlling the Installation Site

2.2 Checking and Controlling the Installation Site
/A CAUTION

e Always hold the case when carrying the Inverter.
If the Inverter is held by the front cover, the main body of the Inverter may fall, possibly resulting in inju-
ry.

® Mount the Inverter and the Converter on nonflammable material (i.e. metal).
Failure to observe this caution can result in a fire.

e |nstall a fan or other cooling device to keep the ambient temperature of Inverter and Converter
below 55°C (131°F) and the intake air temperature to heatsink below 45°C (113°F).
Overheating may cause a fire or damage to the unit.

Install the VS-626M5 Inverter and VS-656MRS Converter in the installation site described below. Maintain
optimum conditions.

2.2.1 Installation Site

Install the Inverter and Converter under the following conditions.

o Install the Inverter and Converter in a clean location free from oil mist and water drops. Water or dirty
oil inside the Inverter or Converter will decrease the insulation resistance, which may result in a ground
fault. Also, any oil on the electronic components may result in an unforeseeable accident.

o Install the Inverter and Converter in a location not in direct sunlight. The interior temperature of the
Inverter or Converter exposed to sunlight will increase and exceed the operating ambient temperature,
which may reduce the service life of internal electronic components.

o Install the Inverter and Converter in a location free from harmful gasses, liquids, excessive dust, and
excessive metal powder. Harmful gasses, corrosion of the electronic or conductive parts, and/or dust
on the Inverter or Converter will decrease the insulation resistance, which may result in a ground fault.

Do not install the Inverter and Converter on combustible material, such as wood.

If the Inverter or Converter is installed in a location where the operation conditions are less than ideal
because the occurrence of oil mist, install the Inverter or Converter in the oilproof-control panel.
Oil mist in the Inverter or Converter may cause the corrosion of electronic or conductive part, that may
then decrease the insulation resistance, which may result in a ground fault.

If installing the Inverter or Converter in the control panel, care must be taken when planning this instal-
lation to prevent oil mist from entering the panel thorough gaps in the welded sections.

e Install the Inverter and Converter in a location free from radioactive materials and combustible materi-
als.

Install the Inverter and Converter in a location without excessive vibration.
Install the Inverter and Converter in a location free from chlorides.

e Design the ventilation or heat exchanger considering the heat radiation of the Inverter and Converter.
Refer to Tables 14.9 to 14.12 for the heat radiation of each Inverter and Converter model. If the ventila-
tion is improper, the heatsink temperature fault protective function will work regardless of whether
or not the output is above the rated value.

e To cool the Inverter and Converter efficiently, install them vertically. Considering the maintainability
and ventilation of the Inverter and Converter, provide sufficient space on the left, right, top, and bottom
of the Inverter and Converter. Refer to 2.3 Clearance for details. If the ventilation is improper, the heat-
sink temperature fault protective function will work regardless of whether or not the output is above
the rated value.

o Although the Inverter and Converter operate between 05C and 555C (325F and 1315F), install the In-
verter and Converter so that the maximum temperature of the heatsink inlet air will be 455C (1135F).
If the temperature of the inlet air is excessively high, the heatsink temperature fault protective function
will work regardless of whether or not the output is less than the rated value.

o [Install the Inverter and Converter in a location where the maximum ambient humidity is 90% with no
condensation.

o The heat dissipation in the control panel can be reduced if the control panel has a ventilation duct and
the heatsink of the Inverter and that of the Converter are exposed in the duct to the cooling air. In this
case, the capacity of the heat exchanger, if required, can be reduced. Refer to 15.5 Inverter/Converter
Cooling Design for details.

o If the Inverter is installed in a panel, the air in the box can be mixed to cool the Inverter. The Inverter
must not be installed outside an enclosure. Although the surface of the PCB is coated with varnish,
the Inverter may fail to operate or result in accidents if the PCB comes in contact with moisture or dust.
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2.2.2 Operating Ambient Temperature

e Observe these additional cautions if taking the heatsink out of the panel from the opening in the control
panel to cool outside.

o Install an oil-proof gasket on the fitting to prevent oil and dust from entering the unit.
Without a gasket, oil and iron particles may enter the control panel, corrosion of the electronic
parts and conductive parts may occur, and the resulting decrease of the insulation resistance may
result in a ground fault.

e Ifoil is on the external cooling fan, decrease in the insulation resistance and in the life of the rotat-
ing section may occur over time.
Also, if oil and dust are on the heatsink, cooling efficiency may decrease due to the clogging of
the fins. Attach a filter onto the cooling-air intake and avoid taking in air in locations where the
oil mist is present.

2.2.2 Operating Ambient Temperature

To enhance the reliability of operation, the Inverter and Converter should be installed in an environment
free from extreme temperature increases. If the Inverter or Converter is installed in an enclosed environ-

2 ment, such as a panel, use a cooling fan or air conditioner to maintain the internal air temperature below
45°C (113°F).

2.2.3 Protecting the Inverter and Converter from Foreign Matter

Place a cover over the Inverter and Converter during installation to shield them from metal power produced
by drilling.

Always remove the covers from the Inverters and Converters after completing installation. Otherwise,
ventilation will be reduced, causing the Inverter and Converter to overheat.

2.2.4 Storage
The Inverter, Converter, and Motor must be stored under the following conditions.

Table 2.2 Storage Conditions
Temperature 0°C to 60°C (32°F to 140°F)

Humidity 5% to 95% with no condensation

The air at 40°C (104°F) with 50% humidity will condensate if the temperature drops to
28°C (82.4°F). Be sure that the place of storage does not have radical temperature changes.

Environment Indoors with no corrosive gas, mist, or dust.




2.3 CLEARANCES

2.3 CLEARANCES

IMPORTANT

2.3.1

Install the Inverter and Converter vertically and allow sufficient clearances for effective cooling as shown in
Fig. 2.9 and Fig. 2.10.

1. For the external dimensions and mounting dimensions, refer to 14.1.3 Dimensions.
2. Allowable intake air temperature to the Inverter and the Converter:
* Open chassis type: 0°Cto +45°C (32°F to 113°F)
* External heatsink cooling type
Inside of heatsink : 0°C to +45°C (32°F to 113°F)
Inside of unit : 0°Cto +55°C (32°F to 131°F)

3. Near the heatsink, cooling air speed should be 2.5 m/s for effective cooling (for external heatsink cooling).

External Heatsink Cooling Type
7 7

120 mm (4.72 inches)
or more
=A

0 [f

=

B
i s W |

Max. 70 mm /£ ;
(2.76 inches) f = Heatsink
o MmO mOe H
Converter  Inverter
120 mm (4.72 inches)
5 (0.20inches) or more ZE
mm (0. Inches, .
or more 7 Alr
7, 7
(a) Front View (b) Side View
Fig 2.9 Installation Orientation and Space of Models with External Heatsink Cooling
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2.3.2 Open Chassis Type

2.3.2 Open Chassis Type
7 7

150 mm (5.91 inches) .
or more Air
[ B @)
® BB ®

ﬁ Q
=
=
=
L]
N\

Gl resn
fEsulie=s

Max. 70 mm
(2.76 inches)

o Bl @B
r # =

Converter Inverter 150 mm (5.91 inches) E
or more A

5 mm (0.20 inches)
or more

Z 7

(a) Front View (b) Side View
Fig 2.10 Clearances for Open Chassis Type

‘When using an Open-chassis Converter (11 kW or more) in combination with an Inverter (7.5 kW or less),
follow the installation procedure shown below.

%

Converter & = 2] 5 . 28 mm (1.1inches)
(11kWormore) “Je— — &l |fe ol
Inverter
(7.5kW or less)
d

(-]
8
e
=1 (¢}
E
B

Ei=alg|

-
-

‘B

S e
g

57 mm (2.24inches)

i’
Fig 2.11 Clearances when Combining a Converter or 11 kW or More with an Inverter of
7.5 kW or Less
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2.4 Attaching the Digital Operator

2.4 Attaching the Digital Operator
/A WARNING

e Disconnect all power before removing Digital Operator (JVOP-132). Then wait for the time de-
scribed on warning labels after main circuit power supply and control power supply are discon-
nected, and all LEDs of the Inverter and the Converter are extinguished.

Failure to observe this warning can result in an electric shock.

/\ CAUTION

e Do not use any screws other than the ones provided to mount the cable holder.
Otherwise, the cable holder will not be attached securely.

The VS-626M5 can support the Multi-functional Display Digital Operator (JVOP-132) as an option. The
Exclusive-use Extension Cable (72616-W5301 or 72616-W5303) is required when connecting the Digital
Operator with the Inverter. Use 3CN to attach the digital operator firmly as follows.

e Turn OFF the Inverter power supply.

e Connect the extension cable on both Inverter and Digital Operator. (See Fig. 2.12.)

o After inserting the connector into the Inverter, tighten two connector screws to prevent the connector
from being removed.

o Install the cable holder on the Digital Operator with the provided tapping screws to prevent the cable
from dropping.

Digital Operator
(Back of JVOP-132)

® o ®| _Cable holder
N (Make sure it's not reversed.)
Control PC board

Attach the cable
holder with tapping < Connector screws
screws M3 x 10. j Connector code for
i digital operator con-
nection
I 3CN

.

Extension cable

Vi

Fig 2.12 Extension Cable Installation
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2.5.1 Installation Site

2.5 Motor Installation Precautions

This section provides precautions for mechanical designing around the Motor to be installed.

IMPORTANT The motor flange and shaft are coated with anti-corrosive paint or grease. Clean the flange, shaft, and key

groove with paint thinner before installing the motor.

2.5.1 Installation Site

Install the Motor under the following conditions.

Provide sufficient space so that cooling air will be provided to the cooling fan. Keep a space of at least
100 mm (3.94 inches) between the machine and the ventilation outlet of the Motor. If ventilation is
not proper, the motor temperature fault protective function will work regardless of whether or not the
load is at the rated value or not.

Install the motor in a clean location free from oil mist and water drops. If the motor is likely to come
in contact with water or oil, protect the motor with a cover. The intrusion of water or dirty oil into the
interior of the motor will decrease the insulation resistance, which may result in a ground fault.

Check that the mounting bed, base, or stand of the Motor is of robust construction because the weight
of the motor as well as the dynamic load of the motor in operation will be imposed on it, possibly caus-
ing vibration. Use the Motor with a maximum vibration acceleration of 2.5 G if it is a Standard Motor
with a maximum capacity of 22/18.5 kW or a Winding Selection Motor with a maximum capacity of
11/7.5 kW or 18.5/15 or 22/18.5 kW and the external diameter is 260 mm (10.2 inches) or less. Use
the Motor with a maximum vibration acceleration of 2 G if it is a Standard Motor with a maximum
capacity of 37/30 kW or a Winding Selection Motor with a maximum capacity of 15/11 kW and the
external diameter is 260 mm (10.2 inches) or less.

Frequency of vibration acceleration is 10 to 60 Hz (constant amplitude) or 60 to 2,500 Hz (constant
acceleration).

Install the motor in a location free from excessive dust, metal powder, or mist. The motor has a built-in
fan that provides cooling air to the core. If the passage of cooling air is blocked with dust or other for-
eign matter, the cooling efficiency will drop. As a result, the motor temperature fault protective func-
tion will work regardless of whether or not the load is the rated value or not.

Use a motor with oil seal in the case, such as gear coupling, where the motor shaft is likely to come
into contact with oil. For gear coupling, check that the surface of lubricating oil is under the oil seal

lip.

2.5.2 Installation Orientation

Consider the following conditions for the installation direction of the Motor.

The Flange-type Motor can be mounted with the motor shaft on the load side at any angle between
horizontal and the downward vertical direction. If the motor shaft is facing up, excessive force will
be imposed on the motor shaft. As a result, the service life of the Motor will be adversely affected.

If the Motor is mounted on legs, mount the legs on the floor. If the legs are installed upward, excessive
force will be imposed on the legs. As a result, the service life of the Motor will be adversely affected.

Use the Motor of outer diameter [ 1380 with the terminal box facing upward and the motor shaft facing
horizontal if it is a Standard Motor with a minimum capacity of 45/37 kW or a Winding Selection
Motor with a minimum capacity of 18.5/15 kW. If the terminal box is in the horizontal or downward
direction, dust may intrude from the ventilation mouth on the bottom of the load-side bracket. As a
result, the Motor may fail to operate or unexpected accidents may occur.
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2.5 Motor Installation Precautions

2.5.3 Coupling Motor and Machinery
Consider the following conditions when coupling the Motor with the machinery.

B Direct Coupling

Couple the Motor with the machinery so that the center of the motor shaft and that of the machinery shaft
are on a straight line. Insert a liner for adjustment, if necessary. If the center of the motor shaft does not
coincide with that of the machinery shaft, unnecessary torsion will be imposed on the motor shaft and ma-
chinery shaft. As a result, the bearings may wear out or break quickly.

* Level
B Tolerance A: 0.03 m (0.0012 inches) max.
3 Surface irregularity B: 0.03 mm (0.0012 inches) max.
A
—

Fig 2.13 Direct Coupling Precision of Motor and Machinery

Use the coupling so that a axial load is not imposed on the motor shaft.

B Belt Coupling

Check that the motor shaft is parallel to the machinery shaft and that the line connecting the centers of the
pulleys and the shafts are at right angles to each other. The radial load imposed on the motor shaft edge
must not exceed the permissible value specified in 14.2.5 Tolerance Radial Loads.

Be sure that no axial load is imposed on the motor shaft.

If the angularity of the belt is improper, the belt will vibrate or slip. If an excessive radial load is imposed
on the motor shaft, the motor bearings will be adversely affected and the service life of the bearings will
be decreased.

Check that the angle of contact of the belt and pulley will be 140° or more, or otherwise the belt may slip.

d

m x | « If Cis 1,000 mm (39.4 inches) or less, d < 1 mm (0.039 inches).
£ L . /t\ ——;j» « If C is more than 1,000 (39.4) mm (39.4 inches), d/C < 1/1000
LT .

Belt «p<1/3° c

R
— ~

Fig2.14 Belt Installation

Motor shaft
Machinery shaft

B Gear Coupling

Check that the motor shaft is parallel to the machinery shaft and that the centers of the gears are engaged
properly. Refer to 14.2.6 Motor Total Indicator Readings for the precision of the peripheral parts connect-
ing to the motor shaft. The gears may grate if they do not engage properly.

Be sure that no axial load is imposed on the motor shaft.

B Mounting a Pulley or Gear to the Motor Shaft

‘When mounting a pulley or gear to the motor shaft, consider the mounting balance of the Motor. The dy-
namic balance of the Motor is kept with a half key (for motors with a key way), which is a half as thick
as the key (T) specified in the motor shaft dimensional drawing. The Motor rotates at high speed and a little
imbalance in the mechanism may cause the motor to vibrate.
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This chapter provides typical connection examples of the Inverter and Con-
verter to peripheral units, main circuit wiring specifications, and control cir-
cuit wiring.

3.1 Connection with Peripheral Units ........ 3-2
3.2 Connection Diagram ................... 3-5
3.3 Wiring Main Circuit Terminals ........... 3-7
3.3.1 Wires and Suitable Crimp Connectors .......... 3-7
3.3.2 Functions of Main Circuit Terminals ............ 3-13
3.3.3 Main Circuit Configuration .................... 3-15
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3.4.6 Precautions for Control Signal Wiring ........... 3-33
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Wiring

3.1 Connection with Peripheral Units

/A WARNING

e Always turn OFF the input power supply before wiring terminals.

Otherwise, an electric shock or fire can occur.
Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electric shock or a fire.

Make sure to ground the ground terminal .
(200V class: Ground to 100Q or less, 400V class: Ground to 10Q or less)

Failure to observe this warning can result in an electric shock or a fire.

Always check the operation of any emergency stop circuits after they are wired.

Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

Never touch the output terminals directly with your hands or allow the output lines to come into
contact with the Inverter case. Never short the output circuits.

Otherwise, electrical shock or grounding can occur.

/\ CAUTION

Verify that the rated voltage of the Converter coincides with the AC power supply voltage.
Failure to observe this caution can result in personal injury or a fire.

Do not perform a withstand voltage test of the Inverter and the Converter.

It may cause semi-conductor elements to be damaged.

Make sure to connect the Inverter and the Converter as shown in the connection diagram.
The Inverter or the Converter may be damaged.

Tighten terminal screws to the specified tightening torque.

Failure to observe this caution can result in a fire.

Do not connect the power supply to output terminals U/T1, V/T2, and W/T3.

The interior parts of the Inverter will be damaged if voltage is applied to the output terminals.

Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The Inverter can be damaged or internal parts burnt if these devices are connected.

Do not connect electromagnetic switches or contactors to the output circuits.

If a load is connected while the Inverter is operating, surge current will cause the overcurrent protection
circuit inside the Inverter to operate.
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3.1 Connection with Peripheral Units

The following shows standard connections of the VS-626M5 with peripheral units.

Power Supply: Power Supply:
200 VAC, 200 VAC, 3-phase (200 V Class) or
Single-phase 400 VAC, 3-phase (400 V Class)

Breaker (1IMCCB) or
Ground Fault
Interrupter

Breaker (2MCCB) or g
Ground Fault

Interrupter *
- L2

Magnetic Contactor
(2MmC)*2

Molded-case Circuit @

.’ Molded-case Circuit

Input Noise Filter

Magnetic Contactor
(1MC)*2

AC Reactor (L)*!

Molded-case
g Circuit Breaker

(3MCCB)  or
* Ground Fault
S/L2 Interrupter
Al/r T/L3
A2ft VS-626M5
(Inverter)
VS-656MR5 .
(Converter) Connection Bus Bar
I
Flat Cable
P1N1 Power Supply Cable
Grounding = Grounding =
g = 9 U/T1
V/T2
Encoder Cable
W/T3
*1 Make sure to connect an AC reactor to each Converter. Do not connect any equipment
other than the Converter to the secondary side of the AC reactor. If not observed, Con- =2
verter may burn out. ) +
*2  Connect a surge absorber to the electromagnetic contactor in parallel with the coil of the 71,72,73
electromagnetic contactor, or otherwise the control signal lines may malfunction. Motor Cooling Fan
Power Supply
Fig 3.1 Connection with Peripheral Units for External Heatsink Cooling Type
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Wiring

The following figure shows the system configuration of the Inverter compatible with YENET1200 commu-
nications. For details on the connections of an NC machine and servo units, refer to the manual for the NC ma-

chine.
R—6 oM\
s —6 oMy VS-656MR5
T—6 o/ Converter Unit
rgo/\o_/V\_{ }7
t—6 o—/" M\ P
5CN N
N1 P1
N1 P1
51CN
VS-626M5
Inverter Unit
P
N
52CN oCN
g @5
51CN
Servo Unit
P
N
52CN 2CN
g &A)
51CN
Servo Unit
P
N
NC Machine 52CN 2CN
g
51CN
Servo Unit
1 1CN Z
4CN 2CN
g éﬂ)
Fig 3.2 Connection Diagram for Inverter Compatible with YNET1200 Communications
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3.2 Connection Diagram

3.2 Connection Diagram

The connection diagram of the Inverter and Converter is shown in Figures 3.3 and 3.4. Figure 3.3 is for a M5A
Inverter model for stand-alone drives and Figure 3.4 is for a M5N model for NC systems.

3MCCB
S
S
X Motor
S¢ Cooling Fan
Connection Bus Bar T
| “
— R 3-Phase
P NG P NS 200 VAC :
1iMCCB 1MC L VS-656MR5 P1N1 Power Cable
VS-626M5
“ R —§ oM i R/L1 PIg——————P1 um
NIp———— N1 \ar]
3-Phase s —& 0—M—y siL2 g WT3 !
200 VAC T —6 M T3 5CN! | 51CN
1
2MCCB  2MC ' ! ! ‘ ,
Single-phase r—6-\0—/\/\—| Alfr ! ,
200 VAG 5o M A2t
—
® Flat Cable ®ﬁ1 ® ‘ \
,_—()7 52CN L Ground '
Ground = ' M ®20N " (100 Q or less)
(100 Q or less) Not used '
1CN ' +5V | 45,6 M\ 1
; L] ov|T23 . 2 , \
1
PA |16 [ 3
Not used 3CN oA |17 TP, . 2
Digital [ ] PB |18 [ |5
- T Operator *PB |19 P !6 PG l
(©ption) ||| PC |14 v 7
MCCB: Molded-case Circuit Breaker [ _ _ *PC |15l Jp' ¢ '8
MC:  Magnetic Contactor 0 U 9
L: AC Reactor ' 6CN 0 ' . Vo
*3 192021 |EXTCOMO,  THSA |8 L n AR '
22,23 24VCOM THSB |9l Tp" T2
External 24 V i '
P)c(:\AE;‘g:aSupply T 24,25 oveom SS |7 \g} [10
oo " 6[RDY v Dy = o
7| EMG ) 1CN,
o°;° 8| FWD . PAO[13 ~
O/C 9| REV \ *PAO |14][_TP
O/C 70| TLH | PBO | 15 T
(C 11| TLL(INC) ' *PBO |16 TP Motor encoder
e 12| ssc(sv) '« pco|Td — signal outputs
o 3| RST ' +pco |12[ TP,
O/C 14| CHW ' ss |17 % )
o/c 5| DAS LY ' '
g 15| PPI .
[ 16| ORT ! E)2(TCOM 31 *3
17| LGR 12-bit Digital Command
?C I18 MGR : 24VCOM£ External 24V L 50D
© | OVCOM |33 Power Supply arduigncznduign BIN
Speed reference )] 3| SCOM v D119 oo 1 _ 1
[ 4| ov \ D2| 20 5o > 5
| Nd " 2[SS ¥ ' D3| 21 o 2 = 2
’ - v ! D4| 22 s s - T8
33| zsPD ' D5| 23 52 0T
34| AGR : D6} 24 6o 207 o
1 35| SDET ' D7| 25 5o 20 54
36| TDET ' D) 26 oo 80 3 128
37| TLE ' D9| 27
38| oRG . 1ol 28 ?c 100 | 10 | 256
| one , 11|29 [ 200 [ 20 | 512
! WE , 12|30 G o 400 | 40 [ 1024
40| Cl X 5o 800 | 80 | 2048
42| COM1 e
6CN
1431 o sm[47]
*1 Connection when the sequence input common 44 FLT
is the external common. 45 ° oV |48 @
*2  EXTCOMO of 1CN and EXTCOM are internally 26 | FCO v
isolated. 57| FC LM |50
*3  For 400 V class, 3-phase 400 VAC is used. 28| FC2 ov |49 @
29 | FC3 é —{
41 | FLTL
"46 | TALM !
3 indicates shielded twisted-pair wires. _3 COM2 5 Gard
Fig 3.3 Connection Diagram for Stand-alone Drive, 200 V Class External Heatsink Cool-
ing Type



Wiring

3MCCB
—~
—%O—M— R1
—G& OV 51
oM 14
Connection Bus Bar
1 |
PIS NS PIE NS P/P NS
TMCCB _ 1MC VS-656MRS | i power cabie .
3*:='h R R/L1 P1§(::€ P1 VS-626M5 ! X Servo Unit |
-Phase
200VAC  5—8 oMy SiL2 N1 Nt
5CN 51CN 52CN 51CN 52CN
T—“—M—‘_ T3 |
i
! ! 1 1
2mMccB  2MC
Single-phase r_&e
200 VAC ¢ |
{— oM . !
Flat Cable Flat Cable
Ground =
(100 © or less) '
1CN ! 130N
Digital s¢ ! '
Operator
Not used (Option) ,
'

MCCB: Molded-case Circuit Breaker

MC: Magnetic Contactor *q

L:  AC Reactor ! 3-Phase
200 VAC -
' 71 Motor
__________ A R1 &=__Cooling Fan
40N YENET1200 Card ! Cost L2 .
cfi | m
For ST No. Setting
For TerminalUnit ¢ |, 5 = = - = - = - - - U
|1CN VT i& !
7| ALM- WIT
18| ALMC
~ PAO ® D ! .
For Monitoring Zero-speed P *PAO @ = Ground
¥ limss 2CN (100 © or less)
+5V| 4,5, ) LI
ov| 7,23 - 2 \
PA |16] ' 3
. *PA (7P 4
PB (18 X 5
*PB |19 Ip G ®
PC |72 7 PG '
*C |15 TP 8
! [ 9—
1
THSA| 8 b v I8 \
THSB| B[ TP 7O
! SS| 7 ‘e’ 12
— - o _ |
1
1
*1  For 400V class, 3-phase 400 VAC is used.
1
*2  Refer to the manual of NC machine for connection of !
NC machine and servo unit.
3 indicates shielded twisted-pair wires. ! '
Fig 3.4 Connection Diagram for NC System, 200 V Class External Heatsink Cooling

Type
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3.3 Wiring Main Circuit Terminals

3.3 Wiring Main Circuit Terminals

This section provides information on the specifications, functions, configuration, and wiring of main circuit
terminals.

3.3.1 Wires and Suitable Crimp Connectors

Select wires or crimp connectors to be used from the following table.

Table 3.1 200 V Class Converter Power Cable Specifications
Wire Sizes
Model Terminal Symbols | Terminal | grienng 755 (167F) shgg?h\{n\gglgted i I?gd\{’_glr;estiy- insulated Cab-
MR5L Screw (N »m) Temperature-rated | Wire (IV, VV) lene Wire (IC) tyre Cable (CT)
Copper Wire 60°C (140°F) 90°C (194°F) 60°C (140°F)
[AWG (mm?)] (mm2) (mm2) (mm?2)
P/®, N/O M6 2.94 (*1)
R/L1, S/L2, T/L3 M5 2.35 14 (2.1) 2 2 2
23p7 Al/r, A2t M5 2.35 14 (2.1) 2 2 2
o M4 12-20 10 (5.3)
P/®, N/O M6 2.94 (*1)
R/L1, S/L2, T/L3 M5 2.35 12 (3.3) 35 3.5
25P5 Al/r, A2t M5 2.35 14 (2.1) 2
o M4 12-20 10 (5.3) 35
P/D, N/O M6 2.94 1)
R/L1, S/L2, T/L3 M5 2.35 10 (5.3) 35 2 3.5
27P5 Al/r, A2t M5 2.35 14 (2.1) 2 2 2
Q M4 1.2-2.0 10 (5.3) 35 2 3.5
P/®, N/O M6 X 2 2.94 (*1)
R/L1, S/L2, T/L3 M6 34-49 8(8.4) 8 3.5 8
2011 Al/r, A2t M4 12-20 14 (2.1) 2 2 2
Q M6 34-49 8(8.4) 5.5 3.5 5.5
P/®, N/O M6 X 2 2.94 (*1)
R/L1, S/L.2, T/L3 M6 34-49 6(13.3) 14 5.5 14
2015 Al/r, A2t M4 12-20 14 (2.1) 2 2
Q M6 34-49 8(8.4) 5.5 5.5
P/®, N/O M6 X 2 2.94 (*1)
R/L1, S/L2, T/L3 M6 34-49 4(21.2) 22 8 22
2018 Al/r, A2t M4 12-20 14 (2.1) 2 2 2
o M6 34-49 6 (13.3) 8 55 8
P/®, N/O M6 X 2 2.94 (*1)
R/L1, S/L2, T/L3 M6 34-49 4(21.2) 22 14 22
2022 Al/r, A2t M4 12-20 14 (2.1) 2 2
o M6 34-49 6 (13.3) 14 8
P/®, N/O M6 X 2 2.94 (*1)
R/L1, S/L2, T/L3 M8 7.8-9.8 2(33.6) 38 22 38
2030 Al/r, A2t M4 12-20 14 (2.1) 2 2 2
o M8 78-938 6 (13.3) 14 8 14
P/®, N/O M6 X 4 2.94 (*1)
R/L1, S/L2, T/L3 M10 14.7-19.6 1/0 (53.5) 50 30 60
2087 Al/r, A2t M4 12-20 14 (2.1) 2 2 2
Q M8 7.8-9.8 4(21.2) 22 14 14
2011 to 2037 | Al1/r1, A21/t1 (*2) M4 1.2-2.0 14 (2.1) 2 2 2

* 1. Connect using exclusive-use connection bus bar.

* 2. Provided for open chassis type with a minimum capacity of 11 kW. Not provided for external heatsink cooling type.
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Wiring

3.3.1 Wires and Suitable Crimp Connectors

Notes: 1. Wire size is selected assuming external suspended wiring of single 3-core cables at
an ambient temperature of 30°C (86°F).
2. If ambient temperature exceeds 30°C (86°F), the allowable current of wire may be lowered.
3. Temperature for each wire indicates the maximum allowable conductor temperature.
Table 3.2 400 V Class Converter Power Cable Specifications
Wire Sizes
Hodel Terminal Symbols | Terminal T'gi'n“ge” ( 1%';;1@”{3[‘;%‘;753?& shgg(t)h\{n\gglgted i l?gd\{’a;?estiy- insulatod Cab.
MR50 crew Torque rated Copper Wire WI(I"e (v, \{’V) Ien:a Wire (OIC) tyreOCabIe (OCT)
(Nem) 2 60°C (140°F) 90°C (194°F) 60°C (140°F)
[AWG (mm9)] (mm?2) (mm?2) (mm?2)
P/®, N/S M6 2.94 1)
R/L1, S/1.2, T/L3 M5 2.35 14 (2.1)
45P5 Al/r, A2/t M5 2.35 14 (2.1)
o M4 121020 10 (5.3)
P/D, N/S M6 2.94 (*1)
R/L1, S/1.2, T/L3 M5 2.35 14 (2.1)
47P5 Al/r, A2/t M5 2.35 14 (2.1)
o M4 121020 10 (5.3)
P/D, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 3.4t04.9 12 (3.3) 3.5 3.5
401 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2
@) M6, M6 3.4t04.9 10 (5.3) 3.5
P/D, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 3.4t04.9 10 (5.3) 3.5 3.5
4015 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2 2
@) M6, M6 3.4t04.9 10 (5.3) 3.5 3.5
P/D, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 341049 8(8.4) 55 35 5.5
4018 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2 2 2
@) M6, M6 3.4t04.9 10 (5.3) 5.5 3.5 3.5
P/, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 3.4t04.9 8(8.4) 8 3.5
4022 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2 2
o M6, M6 | 3.4104.9 8(8.4) 55 35 55
P/D, N/S M6 x 2 2.94 (*1)
R/L1, S/L2, T/L3 M6 3.4t04.9 6(13.3) 14 5.5 14
4030 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2 2 2
o M6, M6 | 3.4104.9 8(8.4) 8 55 55
P/D, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 3.4t04.9 4(212) 22 22
4037 Al/r, A2/t M4 121020 14 (2.1)
o M6, M6 | 3.4104.9 6 (13.3) 8 55
P/D, N/S M6 x 2 2.94 (1)
R/L1, S/L2, T/L3 M6 3.4t04.9 4(212) 22 14 22
4045 Al/r, A2/t M4 1.2t02.0 14 (2.1) 2
@) M6, M6 3.4t04.9 6(13.3) 14
Y A Az | M4 | 121020 14 (2.1) 2 2 2

* 1. Connect using exclusive-use connection bus bar.

* 2. Provided for open chassis type with a minimum capacity of 11 kW. Not provided for external heatsink cooling type.

Notes:

3-8

1. Wire size is selected assuming external suspended wiring of single 3-core cables at
an ambient temperature of 30°C (86°F).




3.3 Wiring Main Circuit Terminals

2. If ambient temperature exceeds 30°C (86°F), the allowable current of wire may be lowered.
3. Temperature for each wire indicates the maximum allowable conductor temperature.

Table 3.3 200 V Class Inverter Power Cable Specifications
Wire Sizes
Tighten- UL-approved 600 V Vinyl- 600 V Cross- | 600 V Rubber-in-
Model CIMR 1¢/minal Symbols | Terminal ing 75°C (167°F) sheath Insulated | linked Polyethy- | sulated Cabtyre
M5 O] Screw | Torque | Temperature-rated | Wire (IV, VV) lene Wire (IC) Cable (CT)
(Nem) Copper Wire 60°C (140°F) 90°C (194°F) 60°C (140°F)
[AWG (mm?)] (mm2) (mm2) (mm2)
P/, N/ M6 2.94 *1)
23P7 U/T1, V/T2, W/T3 M5 2.35 8(8.4) 5.5 3.5 5.5
Q M5 X 2 2.35 10 (5.3) 3.5 2 3.5
P/®, N/ M6 2.94 (*1)
25P5 U/T1, V/T2, W/T3 M5 2.35 8(8.4) 5.5 3.5 5.5
Q M5 X 2 2.35 10 (5.3) 3.5 2 3.5
P/®, N/ M6 2.94 (*1)
27P5 U/T1, V/T2, W/T3 M5 2.35 8(8.4) 8 3.5 8
o M5 x 2 2.35 8 (8.4) 55 35 55
P/®, N/ M6 x 2 2.94 (*1)
2011 U/T1, V/T2, W/T3 M8 6.47 6(13.3) 14 8 14
o M6 X 2 | 341049 8 (8.4) 8 55 55
P/®, N/ M6 X 2 2.94 (*1)
2015 U/T1, V/T2, W/T3 M8 6.47 4(212) 22 14 22
Q M6 X 2 3.4t04.9 6(13.3) 14 8 8
P/®, N/ M6 x 2 2.94 (*1)
2018 U/T1, V/T2, W/T3 M8 6.47 3(26.7) 30 14 30
Q M6 X 2 3.4t04.9 6(13.3) 14 8 14
P/®, N/ M6 x 2 2.94 (*1)
2022 U/T1, V/T2, W/T3 M8 6.47 2(33.6) 50 22 38
Q M6 X 2 3.4t04.9 6(13.3) 14 8 14
P/®, N/ M6 X 2 2.94 (*1)
2030 U/T1, V/T2, W/T3 M8 7.81t09.8 2/0 (67.4) 80 38 80
D M6 X 2 3.4t04.9 4(212) 22 14 14
P/, N/ M6 X 4 2.94 (*1)
U/TL, V/T2, W/T3 | MI10 o 3/0 (85.0) 100 50 100
2037 :
o MB X % Z:i IZ j:z 3(26.7) 2 14 2
2;)8:]3;0 A12/r2, A22/t2 (*2) M4 1.2t02.0 14 (2.1) 2 2 2

* 1. Connect using exclusive-use connection bus bar.

* 2. Provided for open chassis type with a minimum capacity of 11 kW. Not provided for external heatsink cooling type.

Notes:

1. Wire size is selected assuming external suspended wiring of single 3-core cables at
an ambient temperature of 30°C (86°F).

2. If ambient temperature exceeds 30°C (86°F), the allowable current of wire may be lowered.
3. Temperature for each wire indicates the maximum allowable conductor temperature.




Wiring

3.3.1 Wires and Suitable Crimp Connectors

Table 3.4 400 V Class Inverter Power Cable Specifications
Wire Sizes
Tighten- UL-approved 600 V Vinyl- 600 V Cross- 600 V Rubber-in-
Model CIMR 1orminal Symbols Terminal ing 75°C (167°F) sheath Insulated | linked Polyethy- | sulated Cabtyre
M5O Screw Torque | Temperature-rated Wire (IV, VW) lene Wire (IC) Cable (CT)
(Nem) Copper Wire 60°C (140°F) 90°C (194°F) 60°C (140°F)
[AWG (mm?)] (mm2) (mm2) (mm2)
P/, NIS M6 2.94 (*1)
45P5 U/T1, V/T2, W/T3 M5 2.35 12 (3.3) 2 2 2
o M5 X 2 235 10 (5.3) 35 2 35
P/, NIS M6 2.94 (*1)
47P5 U/T1, V/T2, W/T3 M5 2.35 12 (3.3) 3.5 2 3.5
o M5 X 2 2.35 10 (5.3) 35 2 35
P/®, N/O M6 x 2 2.94 (*1)
2011 U/T1, V/T2, W/T3 Mé6 3.4t04.9 10 (5.3) 5.5 2 5.5
o M il IZ jz 10(5.3) 35 2 35
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 Mé6 3.4t04.9 8(8.4) 8 3.5 8
4015 M5 X 2 2.1t02.5
o M6 (321940 8(8.4) 55 35 55
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 Mé6 3.4t04.9 8(8.4) 14 5.5 14
4018 M5 x 2. | 211025
@ M6 > 341049 8(8.4) 8 5.5 5.5
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 Mé6 3.4t04.9 6(13.3) 14 8 14
4022 M5 x 2. | 211025
@ M6 > 341049 8(8.4) 8 5.5 5.5
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 M8 7.8t09.8 4(212) 22 14 22
4030 M6 X 2. | 341049
o M6 341949 6 (13.3) 14 8 8
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 M8 7.8t09.8 3(26.7) 30 14 30
4037 M6 X 2. | 341049
@ M6 > 341049 6(13.3) 14 8 14
P/®, N/O M6 x 2 2.94 (*1)
U/T1, V/T2, W/T3 M8 7.8t09.8 1(42.4) 60 30 50
4045 M6 X 2. | 341049
@ M6 > 341049 6(13.3) 14 8 14
42(1)1;0 A2, A22/2(*2) | M4 | 121020 142.1) 2 2 2

* 1. Connect using exclusive-use connection bus bar.

* 2. Provided for open chassis type with a minimum capacity of 11 kW. Not provided for external heatsink cooling type.

Notes:

1. Wire size is selected assuming external suspended wiring of single 3-core cables at
an ambient temperature of 30°C (86°F).

2. If ambient temperature exceeds 30°C (86°F), the allowable current of wire may be lowered.
3. Temperature for each wire indicates the maximum allowable conductor temperature.
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3.3 Wiring Main Circuit Terminals

Table 3.5 Terminal Screws for 200 V Class Motors
Inverter Standard Motor Winding Selection Motor
Model Model Terminal Screws Cooling Fan Model Terminal Screws Cooling Fan
CIMR-M5[C—] UAASK- (U, V, W,Q) Terminals UAASKO-OOFZ (U, Vv, W,0) Terminals
O-00FZ 21,22, 23) (21,22, 23)
23P7 A-04 M5 M4 - - M4
25P5 A-06 M5 M4 B-06 M6 M4
27P5 A-08 M5 M4 B-08 M6 M4
2011 A-11 M5 M4 B-11 M6 M4
2015 A-15 M8 M4 B-15 M8 M4
2018 A-19 M8 M4 B-19 M10 M4
2022 A-22 M8 M4 B-22 M10 M4
2030 J-30 M10 M4 B-30 M10 M4
2037 1-37 M10 M4 - - M4
Table 3.6 Terminal Screws for 400 V Class Motors
Inverter Standard Motor Winding Selection Motor
Model Model Terminal Screws Cooling Fan Model Terminal Screws Cooling Fan
CIMR-M5[]C— | UAASKOI-CJOJF (U, V, W,0) Terminals UAASKO-OJOF (U, V, W,0) Terminals
ZE (21,22, 23) Z9E (21,22, 23)
45P5 A-06 M5 M4 B-06 M6 M4
47P5 A-08 M5 M4 B-08 M6 M4
4011 A-11 M5 M4 B-11 M6 M4
4015 A-15 M8 M4 B-15 M8 M4
4018 A-19 M8 M4 B-19 M10 M4
4022 A-22 M8 M4 B-22 M10 M4
4030 J-30 M10 M4 B-30 M10 M4
4037 J-37 M10 M4 - - M4
4045 J-45 M10 M4 - - M4




Wiring

3.3.1 Wires and Suitable Crimp Connectors

Table 3.7 Closed-loop Crimp Connector Sizes (JIS C 2805) (For 200 V and 400 V Classes)

Wire Sizes Terminal Screws Closed-loop Crimp
Connectors
mm?2 AWG
M3.5 1.25t03.5
0.5 20
M4 1.25t0 4
M3.5 1.25t03.5
0.75 18
M4 1.25t0 4
M3.5 1.25t03.5
1.25 16
M4 1.25t0 4
M3.5 2t03.5
M4 2t04
2 14 M5 2t05
M6 2t06
M8 2t08
M4 55t04
M5 55t05
3.5t05.5 12 to 10
M6 55t06
M8 55t08
M5 8to5
8 8 M6 8106
M8 8t08
M6 14to 6
14 6
M8 14to 8
M6 22t06
22 4
M8 22t0 8
30to 38 3to2 M8 38t08
M8 60to 8
50 to 60 1to 1/0
M10 60 to 10
100 4/0 M10 100 to 10
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3.3 Wiring Main Circuit Terminals

3.3.2 Functions of Main Circuit Terminals

The following tables outline the functions of the main circuit terminals.

Table 3.8 Converter Main Circuit Terminals
Voltage Symbol Name Functions
Class
R/L1 o 3-phase
S/L2 f\:;;‘: cireuit power supply 200 to 220 VAC 50 Hz
T/L3 200 to 230 VAC 60 Hz
AL/ Single-phase
T
Control power supply 200 to 220 VAC 50 Hz
A2/t input
200 to 230 VAC 60 Hz
Heatsink Single-phase
All/r1*
i‘l’:s;’ o Power supply input for 200 to 220 VAC 50 Hz
cooling fan 200 to 230 VAC 60 Hz
P/ o 270 to 325 VDC
Main circuit DC output i o
NS (For inverter main circuit power supply)
P1 Control power supply 28210325 VDC
N1 output (For inverter control power supply)
Ground terminal
D Grounding .
(Ground resistance: 100 Q or less)
R/L1 o 3-phase
S/L2 f\:;;‘: cireuit power supply 400 to 440 VAC 50 Hz
T/L3 400 to 460 VAC 60 Hz
AL/ Single-phase
T
Control power supply 200 to 220 VAC 50 Hz
A2/t input
200 to 230 VAC 60 Hz
AlLrl* Heatsink Single-phase
i?;s\s/ 21t Power supply input for 200 to 220 VAC 50 Hz
cooling fan 200 to 230 VAC 60 Hz
P/ o 540 to 650VDC
Main circuit DC output i o
NS (For inverter main circuit power supply)
P1 Control power supply 28210 325VDC
N1 output (For inverter control power supply)
Ground terminal
D Grounding .
(Ground resistance: 10 Q or less)

*

Terminals on Open Chassis Converters with a minimum capacity of 11 kW.
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Wiring

3.3.2 Functions of Main Circuit Terminals

Table 3.9 Inverter Main Circuit Terminals
Vglltage Symbol Name Functions
ass
P/ Main circuit power supply | 270 to 325 VDC
NS input (Supplied from converter)
Pl Control power supply 28210325 VDC
N1 input (Supplied from converter)
AL2i2* Heatsink Single-phase
200V A2 Powszr supply input for 200 to 220 VAC 50 Hz
class cooling fan 200 to 230 VAC 60 Hz
U/T1
V/T2 Inverter output Inverter output to motor
W/T3
Ground terminal
D Grounding .
(Ground resistance: 100 Q or less)
P/ Main circuit power supply | 540 to 650 VDC
NS input (Supplied from converter)
Pl Control power supply 28210325 VDC
N1 input (Supplied from converter)
AL2i2* Heatsink Single-phase
400V A2 Powszr supply input for 200 to 220 VAC 50 Hz
class cooling fan 200 to 230 VAC 60 Hz
U/T1
V/T2 Inverter output Inverter output to motor
W/T3
Ground terminal
D Grounding .
(Ground resistance: 10 Q or less)

*®

Terminals on Open Chassis Inverters with a minimum capacity of 11 kW.
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3.3 Wiring Main Circuit Terminals

3.3.3 Main Circuit Configuration
The following diagrams show the main circuit configurations.
B 200 V Class External Heatsink Cooling Type

Converter (VS-656MR5)

Inverter (VS-626M5)
CIMR-MR5[J23P75 to 27P55

CIMR-M5[]23P75 to 27P55

[ { i Ple 1 %P/@ | ‘
R/L1 .
=Tt L | 0w
/L3 i
[ N/el LN/@, 4]’
Aljr Sy | m , !
R alL T | .
- o (]
— +24v 5CN 51GN

+24V (Note) 52CN
! B eer oV ov [
Suppl!
L _—® =

Converter (VS-656MR5) Inverter (VS-626M5)
CIMR-MR5[]20115 to 20375 CIMR M5520115 to 20375

| P/@% %P/@ |
: U
+ 1+
&" T ' 1 *’{* W3
[ N/© LN/G
Sooy | . . ,
P1 @
T m% N Sy | = oo o] ot
+2av_5C l"z'iﬂ/a'%"éﬂ?““ 55CN
ov -
Suppl
_=® =

Note: The +24-V power supply is provided to models for NC systems.

Fig 3.5 Main Circuit Configurations of 200 V Class Inverters with External Heatsink Cool-
ing
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Wiring

3.3.3 Main Circuit Configuration

B 200V Class Open Chassis Type

Converter (VS-656MR5)
CIMR-MR5[J23P70 to 27P50

‘ I —— P/@%
OEM_‘Z’_[IJ &", L+ '

[ N/o 4
e T o (e |
Suppl T ircuit
faon] 4 | 4+ | L=
[ A2 el b1
e N1
T
! (Note)

+24 V
Power OV
Suppl!
L I e iF

Converter (VS-656MR5)
CIMR-MR5[]20110 to 20300

=3 Pl@%
o= ﬂ» IR .
T/L3
=t "

S
RCC]
P1

1% N1%

+24v 5CN

o [1]

Converter (VS-656MR5)
CIMR-MR5[]20370

Inverter (VS-626M5)
CIMR-M5[]23P70 to 27P50

%P/@ |

1
1 L+ 4 V2 4
W/T3
LN/Q
1 1
= e |
®—F Heatsink Cooling Fan
51CN L& 24V (Note) 52CN_"

o—0

I —

Inverter (VS-626M5)
CIMR-M5[120110 to 20300

P/®

—0

I U/T1
' 1+ VT2
T 4 —Lé
){% W/T3
4 N/©
! 1
4P1 Fower _ ©
oo ] L
51CN ®—4 Internal Cooling Fan 525N

+24V_(Note)
oV

Heatsink Cooling Fan

. _=®

X
NN
NN
1
1
3

Inverter (VS-626M5)
CIMR-M5[]20370

B ., P %
R/L1
& 2 &". L+

c

393

[SILS B
v N

L+ V]
| ‘”4:% WIT
=

N/©
AlJr szg;;/ = [control Circuit [
RCC

|:> Control Circuit

ol

Internal Cooling Fan

+24V (Note) 52CN

24VNote) 24V 5CN 51CN
| o | | o |

A=

Heatsink Cooling Fan

A12/r2

° 22/t2
Heatsink Cooing Fan __[™ 3

Note: The +24-V power supply is provided to models for NC systems.
Fig 3.6 Main Circuit Configurations of 200 V Class Open Chassis Type
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3.3 Wiring Main Circuit Terminals

B 400 V Class External Heatsink Cooling Type

Converter (VS-656MR5) Inverter (VS-626M5)
CIMR-MR5[J45P55 to 47P55 CIMR-M5[J45P55 to 47P55
= Plo % %P/@ |
U/T1
T W/T3
[ N/eL 4N/e =]
AL T | S .
L+
A2t T K’,}% N Gy | > (o] ﬁé
- (Note) 24V 5C 51CN +24V (Note) 52CN -
| AL@ . ? I_Ti j E
L ) =P } ; - R
Converter (VS-656MR5) Inverter (VS-626M5)
CIMR-MR5[J40115 to 40455 C_IMR—M5_D40115_to 4045_5

| i P/@% %Pl@

RILI U/
§-§sz F At ' ! L+ 4 V/T.
T/L3 T W/T

T N/© # ‘[ N/ —

@fo|—=

—0 &0

1
- P1 Power €]
: Eﬁ L@;
@] Internal Cooling Fan
(Note) 404y SCN 51CN +24V/ (Note) 52CN
' o 11| I oV B
@
L ) = . =P
Note: The +24-V power supply is provided on models for NC systems.
Fig 3.7 Main Circuit Configurations of 400 V Class Inverters with External Heatsink Cool-

ing
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Wiring

3.3.3 Main Circuit Configuration

B 400V Class Open Chassis Type

Converter (VS-656MR5)
CIMR-MR5[145P50 to 47P50

— p/@%

T3

. v
Heatsink Cooling Fan ]

1

ower

LAt =] P1
1 N1
T

5CN !

(Note)

' 1 +24V
124 V
Power oV

Y X S

Converter (VS-656MR5)
CIMR- MR5D40110 to 40220

Converter (VS-656MR5)
CIMR-MR5[140300 to 40450

Inverter (VS-626M5)
CIMR-M5[145P50 to 47P50

%P/@ |

U/t |
' L+ r V/T2
W/T3

=

> [E) E%

§ Heatsink Cooling Fan

424y (Note) 52CN

R =—

Inverter (VS-626M5)
CIMR-M5[]40110 to 40220

%P/@

- uml

! L+ 4 VT2,
W/

3
LN/@ T
1
o |=
@~} Interal Cooling Fan
51 CN +24\/ (Note) 52CN
oV
Heatsink Cooling Fan

Inverter (VS-626M5)
CIMR-M5[140300 to 40450

- . .l_=_J. Pl® {
L
2 {}P‘* Ly

O

o3

LA Supply = | control Circuit
Laan * 1+ I—:1

%P/@ _ - _ i

U/T1
1+ 5
' N ‘”ﬁ W/T3 |
N/©
ower @

(RCO) = [Comot Gt | |

(Note)

Al1/r1
21/t1

T e

Heatsink Cooling Fan —E"@

+24V C 51CN
—ll |
Suppl Lo

Internal Cooling Fan
+24V (Note) 52CN I
A12/r2 _

22/t2 !
Heatsink Cconng Fan

Note: The +24-V power supply is pr0v1ded to models for NC systems.
Fig 3.8 Main Circuit Configurations of 200 V Class Open Chassis Type
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3.3 Wiring Main Circuit Terminals

3.3.4 Main Circuit Connection Diagrams
The following diagrams show the main circuit connections.

B 200V Class External Heatsink Cooling Type

P/® N/©
VS-656MR5

3-phase A M
200 VAC 6> My L3

Single-phase r—6>MA—qA1/r
200 VAC t =6 o-Ma—onzit
}@

(Note)
,L_"'© D
I I
Converter (VS-656MR5) Inverter (VS-626M5)

CIMR-MR5[]23P75 to 20375 CIMR-M5[]23P75 to 20375
Note: No ground terminals are provided on the 23P7 through 27P5 models.

Fig 3.9 Main Circuit Connections for 200 V Class External Heatsink Cooling Type

B 200V Class Open Chassis Type

3
oM
| | | Motor
A% 7ONE ] gpnase | |Llgeie]
R—63-M_y /L1 P1 P1 vs-626M5 200 VAC g
3-phase o o m_y, S/L2 N1 N1 !

s
200 VAC _s3 My T3 UT1e

Single-phase r— 3"\ A1/r
200 VAG M o ' '

590 ®

p o

Converter (VS-656MR5) Inverter (VS-626M5)
CIMR-MR5[123P70 to 27P50  CIMR-M5[J23P70 to 27P50

>
M
| I | ] Motor
LoNe PI® N/S _‘ 3-phase Z1Coolingf:‘
h R—6>My RILT OO oy P1 VS-626M5 200 VAC 05
s SOOGS0 |
T—6> M4 T3 U/
V/T2
W/T3$

Single-phase r—>M e Atfr
200 VAC t—6> M A2/t ) ,

At11/r1 A12/r2 % @
A21/11 A22/t2 i
e e i

Converter (VS-656MR5) Inverter (VS-626M5)
CIMR-MR5[]20110 t0 20370  CIMR-M5[J20110 to 20370

Fig 3.10 Main Circuit Connections for 200 V Class Open Chassis Type
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3.3.4 Main Circuit Connection Diagrams

B 400 V Class External Heatsink Cooling Type

Single-phaser— >\ Atir
ggrase 221

200 VAC  t—¥3 A2pt ! '

3
53 M\
§o-M
I Motor
JeNe PI®N/S 3-phase [z Cooling_far‘
R—6> My RILT P1 P1 VS-626M5 400 VAC 12
e SRR B——E - s
T—6>M— T3 U/t ‘
V/T2
W/T: 31

e @
b T

Converter (VS-656MRS5) Inverter (VS-626M5)
CIMR-MR5[145P55 to 40455 ~ CIMR-M5[J45P55 to 40455

Note: No ground terminals are provided on the 45P5 through 47P5 models.
Fig 3.11 Main Circuit Connections for 400 V Class External Heatsink Cooling Type

B 400V Class Open Chassis Type

R
& oM
i — i
PIONO — PONO- — | 3-phase
R—> My Ry oS by H:vt:zems 400 VAC
3-phase S My, s/L2 N1 N1 '
400 VAC T8> M T/L3 U/
VT2
WIT3
Single-phase —¢ >\—— Atr !
200VAC 77 s
=2 s
L I
Converter (VS-656MRS5) Inverter (VS-626M5)

CIMR-MR5[145P50 to 47P50  CIMR-M5[145P50 to 47P50

So M
] - Motor
P/® N/© PI® N/© _‘ 3-phase 21Coonngm‘

- VS-656MR5 & Y

RS> My, R/L1 P1 [ P1 vsS_626M5 400 VAC 1
3-phase ¢_o My s/L2 N1 N1 '
400 VAC _3 Mjp—erTiis ums

W/T3 00000 &

: " r—8§ Al/r
Single-phase " .°

200 VAC  '7° | '
A11/r 0 A12/r2 % ®
A2 @ {AZZ/tZ F”@) .
e s
Converter (VS-656MR5) Inverter (VS-626M5)

CIMR-MR5[]40110 to 40450 CIMR-M5[J40110 to 40450
Fig 3.12 Main Circuit Connections for 400 V Class Open Chassis Type
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3.3 Wiring Main Circuit Terminals

3.3.5 Wiring the Main Circuit

This section provides information on the main circuits of the Converter and Inverter and information on
wiring the ground lines.

B Wiring Precautions for Main Circuit Input

Installation of Molded-case Circuit Breaker (MCCB)

Make sure to connect MCCB between the main circuit power supply input and VS-656MRS input termi-
nals R/L1, S/L2 and T/L3 to protect wiring.

Installation of Ground Fault Interrupter

The output of the Inverter is switched at high speed, which results in high-frequency leakage current. When
connecting a ground fault interrupter to the input terminals of the Converter, select an one designed for
inverters that eliminates the high-frequency leakage current and detects only the leakage current in fre-
quency bands that are harmful to the human body.

o Use a ground fault interrupter designed for inverters for each Converter, with a minimum sensing cur-
rent of 30 mA.

e A standard ground fault interrupter can be used for each Converter provided that it has a minimum
sensing current of 200 mA with a minimum response time of 0.1 s.

Installation of Magnetic Contactor

‘When the main circuit power supply is shut OFF in the sequence, a magnetic contactor (MC) can be used
instead of a molded-case circuit breaker (MCCB). However, when a magnetic contactor is switched OFF
at the main circuit power supply input side, regenerative braking does not function and the motor coasts
to a stop. (At this time, protective function activates to display a fault.)

Frequent turning ON and OFF the magnetic contactor for the main circuit power supply input may cause
the Converter and Inverter to malfunction. Turn the magnetic contactor ON and OFF once every 30 min-
utes at most.

Terminal Block Connection Sequence

Main circuit power supply input phases can be connected to any terminal regardless of the order of R/L1,
S/L2 and T/L3 on the terminal block.

Installation of AC Reactor

Make sure to install an AC reactor, which corresponds to the capacity of the individual Converter, to each
Converter for the Converter’s power-supply regeneration.

Do not connect any equipment other than the Converter to the secondary side of the AC reactor. If this
caution is not observed, an overcurrent may occur in the Converter. An ACreactor is effective in improving
the power factor of the power supply side.

Installation of Surge Suppressor

For inductive loads (magnetic contactors, magnetic relays, magnetic valves, solenoids, magnetic brakes,
etc.) connected near the inverter, install a surge suppressor.

IMPORTANT A surge absorber is used to absorb energy accumulated in the coil of an inductive load. Use a surge absorber

with a capacity suitable for the coil. Do not, however, connect surge absorbers to output terminals U, V, W
of the Inverter. If a surge absorber is not used, the generated surge voltage of the coil will affect the control
signal line of the Inverter when the inductive load is turn ON and OFF. As a result, the control signal may
malfunction.

Prohibition of Installation of Phase Advancing Capacitor

Do not connect a phase advancing capacitor or surge suppressor to main circuit power supply input (R/L1,
S/L2, or T/L3). The phase advancing capacitor or surge suppresser may become overheated and damaged
by the harmonic components of the drive unit. Also, the drive unit may malfunction because of overcur-
rent.

Using Input Noise Filters

A noise filter installed on the power supply side eliminates external noise on the power line of the Inverter
and suppresses harmonic noise leaking from the Inverter to the power line. Use a noise filter designed for
an inverter, as shown in example 1. Refer to 74.3.7 Noise Filter for recommended filters.
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3.3.5 Wiring the Main Circuit

e Example 1

Power Correct Use an exclusive noise filter
w

MCCB . .
Supply .y AN sl specified for inverters.

- 53 __| Noise | o | VS- VS-
iy Filter 656MR5 626M5
0 — =R
MCCB
L | 3/ ]
:/\ M Other Control Device

Fig 3.13 Using Input Noise Filter

e Example 2
Power Incorrect Do not use general-purpose filters
MCCB
Supply I .
=2 ¢ Vs Vs because they are not effective.
Z % U 656MR5 626M5
0o o—/\/\—/b"o’\—
MCCB
L& >—/V\__[General
&> AA__|Noise Other Control Device
Filter
Power . Incorrect
Supply YN L]
—~ General VS- VS-
6( £ &~V —|Noise I 65eMRs 626M5 )@
& & /N\—|Filter |
MCCB
—
$——o0
L 3 M Other Control Device
Fig 3.14 Examples of Incorrect Noise Filter Installation

B Wiring Precautions for Converter Control Power Supply Input
Make sure to connect MCCB with the converter control power supply input terminals Al/r and A2/t to
protect wiring.

B Wiring Precautions for Main Circuit between Converter and Inverter

Connecting the Main Circuit DC Power Supply

Connect converter main circuit DC output terminals P/ and N/& to inverter main circuit power supply
input terminals P/éP and N/& using exclusive-use connection bus bar. Secure bus bar using all the power
terminal screws and tighten to torque value of 4 to 5 N-m.

Connecting the Converter Control Power Supply Output
Connect converter control power supply output terminals P1 and N1 to inverter left-side control power
supply input terminals P1 and N1 using exclusive-use power cable.

B Wiring Precautions for Inverter Main Circuit Output

Connecting the Inverter and Motor

Connect output terminals U/T1, V/T2 and W/T3 to motor lead wires U, V and W. Connection method is
indicated on the back of the terminal cover. Verify that the motor rotates in the forward direction (CCW:
counterclockwise when viewed from the motor load side) with the forward run command.

Strict Prohibition of Connecting Input Power Supply to Output Terminals
Do not connect power to the U/T1, V/T2, or W/T3 output terminals, or otherwise the internal inverter cir-
cuits will be damaged.

Strict Prohibition of Shorting or Grounding Output Terminals

Do not touch output terminals directly with your fingers or connect output lines to the Inverter’s case. Elec-
trical shock or a ground short may occur, creating an extremely dangerous situation. Never short the output
lines.

Strict Prohibition of Connection of Phase Advancing Capacitor or Noise Filter

Never connect a phase advancing capacitor or LC/RC noise filter to the output circuit, or otherwise the
Inverter may be destroyed or internal components damaged.
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3.3 Wiring Main Circuit Terminals

Strict Prohibition of Installation of Magnetic Starter

Do not connect a phase advancing capacitor or LC/RC noise filter to the output circuit, or otherwise the
Inverter may be damaged or the internal parts of the Inverter may be damaged.

Dealing with Emission Noise
To reduce the emission noise from output side, wire the signal lines together in a grounded metallic con-
duit. Make the wiring distance between the power line and signal line 30 cm (11.8 inches) or longer, and
the emission noise will be reduced.

Power MCCB Metall_ic
SWRlY A | _ Conduit
5 o M| VS- VS- f ;

Y M e 656MR5 626M5

l 30 cm (11.8 inches) or longer

SignalLine
Control Device

Fig 3.15 Dealing with Emission Noise

Wiring Distance between Inverter and Motor

The signal and power cables between the inverter and the motor must be separated and the cable extension
must be as short as possible (20 m (65.6 ft) or less).

B Grounding

Use the following information to ensure that the ground is sufficient.

Make sure to ground the ground terminal (D).
200 V class: Ground to 100L2 or less
400 V class: Ground to 10Q2 or less

Never ground the inverter or the converter in common with welding machines, motors, or other large-
current electrical equipment. Wiring for grounding cable must be separated from the large-current
electrical equipment.

Always use a ground wire that complies with technical standards on electrical equipment. Minimize
the length of the ground wire. Leakage current flows through the Inverter. Therefore, if the distance
between the ground terminal and the ground terminal is too long, the potential on the ground terminal
of the Inverter will become unstable.

Always ground converters, inverters and motors using a ground terminal even when equipment is
grounded through sill channel or steel plate.

Ground each Converter and Inverter directly to the ground as shown in figure 3.16 (a). Do not make
aloop as shown in (b). Ground the Inverter and motor as shown in figure 3.17 (a). Do not ground both
the Inverter and motor as shown in (b).

Correct Incorrect

(a) Acceptable (b) Not Acceptable

Fig 3.16 Grounding

Correct Incorrect
= [\ == [\
(a) Acceptable (b) Not Acceptable

Fig 3.17 Grounding of Motor and Inverter
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3.4.1 Control Signal Connectors and Wires

3.4 Wiring Control Circuit Signals

To reduce the influence of noise on control circuit signals, the control signal lines must be separated from power
lines and wired at the shortest distance (20 m max.). Do not wire the control signal lines together with power

lines in the same conduit or bundle them together, or otherwise the system may malfunction.

3.4.1 Control Signal Connectors and Wires

Table 3.10 outlines the relationship between control signal connectors and wires to be used in combination.

Table 3.11 outlines wires that are applicable to connectors.

Table 3.10  Control Signal Connectors
Applica-
Con- Connector Type
. P Connector Pin | ble Max. Connector
nector Function Nos Wire Manufacturer
No. Inverter Side Wiring Side ’ si
ize
SN | orith M|
2
(34P) converter unit 8830E-068- 3T 3! Use a
Control sienal 170LD-32 8822E-034-171D T special KEL Corp.
SAN | nector with I R
2 1
(34P) other drive unit
* 10136~
1CN 3000VE NIl 0.2 Sumit: 3M
6P Control signals 10236-52A2JL e -10336- T T ) thlém omo
Control PC ( ) 52A0-008 19| —~J| 1 mm '
Board (case)
(VS-626M5) * 10120-
2CN Encoder signal S000VE 2y 0.2 Sumit: 3M
S0Py | eGSR 10220-52A21L |« 10320- 4 4 e I
(20P) | inpu 52A0-008 a Yl mm :
(case)
e 10114-
s 3000VE 14 7 | Usea Sumitomo 3M
a 4§) Digital operator | 10214-52A2JL . 10314- T T special | DM
52A0-008 8 1 cable. ’
(case)
I/O Card * 10150- 50 25
(VS-626M5) 6CN S000VE 0.2 Sumit: 3M
= . . umitomo
(stand-alone (50P) Control signals 10250-52A2JL e 10350- T T mm?2 Lid.
drives only) 52A0-008 26 1
(case)
YENET1200 o
Card 4CN 358 025 | Honda Tsushin
(VS-626M5) Control signals MR-8RMAG MR-S8LFG 237 S
(8P) 146 mm Kogyo Co., Ltd.
(NC systems
only) )
e 10120- 20 10
S 3000VE
8CN Load %haf't 0.2 Sumitomo 3M
(opy | crcodersignal | 10220-52A20L |+ 10320- 0 0 oS e
Encoder input 52A0-008 1 1 '
Method (case)
Orientation 10114
Card : ’ 14 7
S 3000VE
(VS-626M5) gon | Load shaft 02 Sumitomo 3M
lapy | cncodersignal | 10214-52A2IL |+ 10314- 0 0 N
A4P) 1 utput 52A0-008 g 1 mm :
(case)
Magnetic e 10114- 14 7
Sensor Meth- 3000VE .
od Orientation 1?5;\1 Control signals | 10214-52A2L | « 10314- 4 4 n?f@ i?é““"m M
Card (14P) 52A0-008 ] 1 ’
(VS-626M5) (case)
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3.4 Wiring Control Circuit Signals

Applica-
Con- Connector Type
. ® Connector Pin | ble Max. Connector
nector Function Nos Wire Manufacture
No. Inverter Side Wiring Side ) ; nutacturer
Size
34 33
. 32 31
Control signal Use a
SCN 1 onnector with 8831E-034- 8822E-034-171D T T special KEL Corp.
(34P) . . 170LD
other drive unit 4 3 cable.
Control PC 2 1
Board
- e 10114-
(VS-656MRS) Communication 3000VE 14 7
1CN | cable connector 10214- 10314 T T _ Sumitomo 3M
(14P) | (for factory test 52A2JL 50210 _008 Ltd.
prior to shipment) g 8 1
(case)

Note: Connectors for wires are not sold separated.

Refer to 14.3.6 Connector Kit.

IMPORTANT

Some of the connectors attached with control PCboard and option cards are of the same type. Therefore, make

sure to mount the cards to the correct connectors each of which is identified by device symbol. If connection
is wrong, it may cause damage to the inverter.

Table 3.11

Applicable Connector Wires

Connector Number

Cable Specification

Cable External Diameter

1CN (36P)
6CN (50P)

UL2464-SB Vinyl-insulated Multi-conductor
Cable (AWG24)

16 mm (0.63 inches) dia. max.

2CN, 8CN (20P)

9CN, 10CN (14P)

Composite KQVV-SW Cable (AWG22x 3 C +
AWG26 x 6P)

Yaskawa’s drawing No.: BDP8409123 (with no
connector)

20P: 12 mm (0.47 inches) dia. max.

14p: 8 mm (0.31 inches) dia. max.

4CN (8P)

JKEV-SB (JCS) Shielded Twisted-pair Cable
(AWG18)

11 mm (0.43 inches) dia. max.
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Wiring

3.4.2 Terminal Arrangement of Control Signal Connector

3.4.2 Terminal Arrangement of Control Signal Connector

Figures 3.18 and 3.19 show the terminal arrangements of the control signal connectors.
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3.4 Wiring Control Circuit Signals

51CN 5CN, 52CN
34 | +24VIN | 33 — 34 — 33 | +24VIN
32 /EXT1 31 ESPO 32 ESPO 31 /EXT1
30 /EXT2 29 | ALM=z 30 | ALM= | 29 /EXT2
28 ESP1 27 | ALMC 28 | ALMC | 27 ESP1
26 | CONFLT | 25 | CONRDY 26 | CONRDY | 25 | CONFLT
24 | CONRST | 23 | AXRUN 24 | AXRUN | 23 | CONRST
22 +24V 21 +24V 22 +24V 21 +24V
20 +24V 19 +24V 20 +24V 19 +24V
18 +24V 17 +24V 18 +24V 17 +24V
16 +24V 15 +24V 16 +24V 15 +24V
14 ov 13 ov 14 ov 13 ov
12 ov 11 ov 12 ov 11 ov
10 ov 9 ov ) 10 ov 9 ov
8 ov 7 ov 8 ov 7 ov
6 =S 5 BAT+ 6 BAT+ 5 S
4 S 3 BAT- 4 BAT- 3 S
2 ov 1 ov o ol o o 2 ov 1 0%
1CN % 6CN (for stand-alone drives)

36 | MNTR2 | 18 ov = 50 LM 25 | ovCOM
35 MNTR1 17 SS Y 49 ov 24 0VCOM
34 vCC 16 | *PBO SN 48 ov 23 | 24vCOM
33 0VCOM 15 PBO E 47 SM 22 | 24VCOM
32 | 24VCOM | 14 *PAO — 46 | TALM | 21 |EXTCOMO
31 | EXTCOM | 13 PAO 45 | FLTCOM | 20 | EXTCOMO
30 D12 12 *PCO = _ 44 | FLINC | 19 |EXTCOMO
29 D11 11 PCO E] i' 43 | FLTNO | 18 MGR
28 D10 10 BAT+ % U 42 | coMml 17 LGR
27 D9 9 BAT- / @] 41 FLTL 16 ORT
26 D8 8 ALMC 40 | CHWE | 15 PPI
25 D7 7 ALM- — o 39 ORE 14 CHW
24 D6 6 ALM+ ﬁ 38 ORG 13 RST
23 D5 5 ESP1 i 37 | TLE 12 | SSC(SV)
22 D4 4 ESPO 36 TDET 11 | TLL(INC)
21 D3 3 /EXT2 35 SDET 10 TLH
20 D2 2 /EXT1 34 AGR 9 REV
19 D1 1 | +24VIN / @o JL o @o 33 ZSPD 8 FWD

32 — 7 EMG

2CN Converter Inverter A — 5 RDY

20 — 10 +24V 30 COM2 5 DAS
19 “PB 9 THSB 29 FC3 4 ov
18 PB 8 THSA 28 FC2 3 SCOM
17 *PA 7 SS 27 FC1 2 SS
16 PA 6 +5V 26 FCO 1 +15V
15 *PC 5 +5V
14 PC 4 +V 4CN (for NC systems)
13 CA2 3 ov
12 CAl 2 ov 3| SH 8 | SH
11 cC 1 ov 5| FG

2 S 7 S

4| R
1 *S 6 *S
Note: Terminal arrangement is as when the connectors on the PC board are viewed from the front of the unit.
Fig 3.18 Terminal Arrangement of Control Signal Connector
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3.4.3 Control Signal Functions

8CN (Option)

© °° °© 20 SS 10 — N
0 A 0 19 *SPB 9 CPA
— i—| 18 SPB 8 *CPC
17 | *SPA | 7 CPC
seN | [ I 16 SPA 6 +5V
M 15 *SPC 5 +5V
= ml 14 SPC 4 +5V
OCHAHGE @ CHARGE 4CN 3 13 XCPB 3 OV
— o 12 CPB 2 ov
= p1 5 N
.@. Nt . f 11 *CPA 1 oV > Er;::gder Method Orientation
& 9CN (Option)
o ‘i]' 14 — 7 | *SPBO
= 13 — 6 SPBO
sonle] 12 — 5 | *SPAO
/4 %W \ 11 — 4 SPAO
1od 10 — 3 *SPCO
9 — 2 SPCO
8 — 1 SS
o @0P ]9 mOp 10CN (Option)
Converter Inverter 14 SIG- 7 — B
13 SIG+ 6 —
3CN (Option) 12 +15V 5 ov
~ Magnetic Sensor Method
14 — 7 +5V 1 — 4 — Orientation Card
13 — 6 OP1 10 +12V 3 ov
12 — 5 ov 9 — 5 —
11 +5V 4 RX
0| — 3 | ov 8 - ! 58
9 +5V 2 X
8 OoP2 1 ov
Note: Terminal arrangement is as when the connectors on the PC board are viewed from the front of the unit.
Fig 3.19 Terminal Arrangements of Control Signal Connectors (Optional)

3.4.3 Control Signal Functions

The following table outlines the functions of the control circuit signals. Use appropriate signals according
to the purpose.

IMPORTANT Thel2-bit digital reference signals to 1CN-19 through 1CN-30 and the sequence input signals to 6CN-5
through 6CN-18 can be 0 V, 24 V, or external common signals. The wiring of terminals varies with the input
method. Refer to 3.4.4 Sequence Input Signal Circuits for details.
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3.4 Wiring Control Circuit Signals

B Control Signal Functions

Table 3.12  Control Circuit Signals (1CN to 4CN)
Connector Signal No. Function Signal Level
+24VIN 1 - -
/EXT1 2 - -
/EXT2 3 - -
ESPO 4 - -
ESP1 5 - -
ALM+ 6 - -
ALM- 7 - _
ALMC 8 - -
BAT- 9 - -
BAT+ 10 - -
PAO 13 .
" Encoder phase A signal output
PAO 14 RS-422A specification
1N PBO 15 Encoder phase B signal i i
*PBO 16 phase B signal output Line driver
+5V
f;)cc(()) E Encoder phase C signal output
SS 17 Shield (0V) -
ov 18 ov -
D1toD12 |19to30 | 12-bit digital references 1 through 12
EXTCOM 31 12-bit digital signal common 24 VDC
24VCOM 32 12-bit digital signal power supply +24 V Closed current: 5 mA
0VCOM 33 12-bit digital signal power supply 0 V
vCC 34 - -
MNTR1 35 - -
MNTR?2 36 - -
+5V 4,5,6 +5V power supply for encoder +5V
ov 1,2,3 Encoder power supply common Load current: 350 mA or less
PA 16 . .
“PA 17 Encoder phase A signal input -
RS-422A specification
‘l;’]??) g Encoder phase B signal input L;n:/ receiver
+
f;)cc 1;1 Encoder phase C signal input
2CN THSA 8 Motor thermistor signal -
THSB 9 SIorsig
SS 7 Shielded wire connection (0V) -
24V 10 +24y power supply for winding selection
device
——r : : +24V
cC 1 Winding selection device power supply
common
CAl 12 Lo . . +24V
CA2 3 Winding selection status signal Load current: 10mA or less
+5V 7,9, 14 +5 V power supply
ov 1,35 | 0V BV
3CN TX 2 Send data (Inverter to Operator)
(option) RX 4 Receive data (Operator to Inverter) B
OP1 6 Not used. -
OP2 8 Not used. -
*Ss f :1/(():1 signal for YENET1200 communica- RS-422A specification
Line driver/receiver
S 7 1/0 signal for YENET1200 communica-
*S 6 tion +5V
4CN FG 5 Frame ground -
RS-422A specification
R 4 I{O sigI'lal for \‘(EN‘ETIZO'O communica- Line driver/receiver
tion (with terminating resistance)
+5V
SH 3,8 Shielded wire -

Note: The 4CN connector is for M5N models for NC systems.
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3.4.3 Control Signal Functions

Table 3.13  Control Circuit Signals (6CN)

Connector Signal No. Function Signal Level Related Constants
+15V 1 +15V output +15V Load current: 10mA or less
S8 2 [Shicld (OV) - C1-26, 10, C1-38 bit 5
SCOM 3 Analog speed reference input (()Irtlcl)):tli%e dance: S0kQ) C1-11, 12
ov 4 Analog speed reference 0V -
DAS 5 Digita.l/analog speed reference C1-36 bit 7
selection
RDY Operation ready Selected when C1-37 bit 2=0
EMG2 6 Emergency stop 2 Selected when C1-37 bit 2=1
EMG 7 Emergency stop -
FWD 8 Forward run -
REV 9 Reverse run -
Selected when C1-36 bit 2=0
TLH 10 Torque limit H .
C1-26, C1-38 bit 2
TLL Torque limit L Selected when C1-36 bit 1, 0=00
INC 1 Incremental Selected when C1-36 bit 1, 0=10
SSC Soft start cancel Selected when C1-36 bit 3=0
SV 12 Servo mode 24VDC Selected when C1-36 bit 3=1
RST 13 Fa.ult ‘reset - Current when closed: SmA -
CHW 14 Winding selection -
PPI 15 P control/PI control selection Selected when C1-36 bit 4=0
. . Selected when C1-40 bit 3=0
ORT Orientation .
16 C1-39bit 0
NCORT NC orientation Selected when C1-40 bit 3=1
LGR 17 L gear selection
MGR 18 M gear selection C1-27,28,29
EXT- Sequence input signal power sup-
comp |1to2t pl)?commonp S i -
6CN 24VCOM | 22,23 gle}?gililce input signal power sup- _
0VCOM 24,25 Sequence input signal power sup- _
ply OV
FCO 26 Fault code 0
FC1 27 Fault code 1 Open-collector output
FC2 28 Fault code 2 Exclusive-use for 24VDC -
FC3 29 Fault code 3 Load current: 50mA or less
COM2 30 Fault code signal common
ZSPD 33 Zero-speed C1-19
AGR 34 Speed agree C1-20, C1-38 bit 6
SDET 35 Speed detection C1-21, C1-22, C1-40 bit 2
TDET 36 Torque detection C1-23
TLE 37 Torque limit Open-collector output -
ORG 38 Load origin Exclusive-use for 24VDC -
ORE 39 Orientation completion Load current: SOmA or less C2-09, 10 or C3-09, 10
CHWE 40 Winding selection completion -
FLTL 41 Fault (OFF at fault) -
TALM 46 Minor fault -
COM1 42 Sequence output signal common -
FLTNO 43 Relay contact output
Fault contact output Exclusive-use for 24VDC
FLTNC 44 Closed between 43 and 45 at fault | [ oad current: 1A or less -
FLTCOM 45 Open between 44 and 45 at fault Minimum permissible load: 10 mA
(as reference value)
SM 47 Speedometer output 0 to +10V Load current: 2mA or less C1-16, 54
ov 48 0V for speedometer - -
M 50 Load ratio meter output 0 to +10V Load current: 2mA or less C1-17, 54,18, C1-40 bit 4
) C1-38bit 1,0
ov 49 0V for load ratio meter - C1-38 bit 7

Note: The 5CN connector is for M5A models for stand-alone drive.
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3.4 Wiring Control Circuit Signals

Table 3.14  Control Circuit Signals (8CN, 9CN, 10CN)

Connector | Signal No. Function Signal Level
+5V 4,5,6 +5V power supply for encoder +5V
ov 1,2,3 Encoder power supply 0 V Load current: 350mA or less
CPA 9
*CPA 11 h o
CPB 0 R§-422A.spec1f1cat10n
*CPB 13 - Line receiver
CcpPC 7 Vv
BC,N *CPC 8 -
fopten) SPA 1o Encoder phase A signal input
ncoder phase A signal inpu
“SPA 17 ’ : ’ RS-422A specification
SPB 18 o
*SPB 9 Encoder phase B signal input Line receiver
SPC 14 - BV
*SPC 15 Encoder phase C signal input
Ss 20 Shield (0V) -
SPAQ ! Encoder phase A signal output
"SPAO > ’ : ’ RS-422A specification
SPBO 6 .
QC?N *SPBO 7 Encoder phase B signal output Line driver
(option) SPCO 2 _ +5V
*SPCO 3 Encoder phase C signal output
Ss 1 Shield (0V) -
SIG+ 13 Magnetic sensor signal + -
SIG- 14 Magnetic sensor signal — -
10CN +15V 12 +15V power supply for magnetic sensor +15V Load current: 100mA or less
(option) +12V 10 +12V power supply for magnetic sensor +12V Load current: SOmA or less
ov 3,5 Magnetic sensor power supply 0V -
SS 1 Shield (0V) -

Table 3.15  Control Circuit Signals (51CN, 52CN, 5CN)

Connector Signal No. (51CN) No. (52CN, 5CN) Function
ov 1,2 1,2 ov
BAT- 3 4
BAT+ 5 6 B
S 4 3
*S 6 5 -
ov 7to 14 7to 14 ov
+24V "1 15 to 22 15t0 22 +24V power supply
AXRUN 23 24 Inverter (servo) running
51CN CONRST 24 23 Fault reset
52CN CONRDY 25 26 Converter ready
SCN CONFLT 26 25 Converter fault
ALM= *2 29 30
ALMC 2 27 28 Inverter (servo) fault
ESPO "2 31 32 Inverter emergency stop
ESP1 28 27 -
/EXT2 30 29 -
/EXT1 32 31 -
+24VIN "2 34 33 +24V power supply input

* 1. The 24 V power supply is output only for M5N models for NC systems.

* 2. These signals are used only for M5N models for NC systems.
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3.4.4 Sequence Input Signal Circuit (for Stand-alone Drive)

3.4.4 Sequence Input Signal Circuit (for Stand-alone Drive)

Design the input signals in consideration of the following conditions.

o The 12-bit digital reference signals into the Inverter’s 1CN connectors and the sequence input signals
into 6CN connectors can be 0V, 24V, or external common signals. The wiring of terminals varies with
the input method as shown below.

o To select the external common method, prepare a 24-V (20 to 26 V) power supply for the input signal.

o The 1CN common and 6CN common terminals are insulated. Therefore, it is possible to used the com-
mon terminals individually.

e If a relay contact is used, the minimum contact capacity must be 5 mA at 30 V.
o There will be a signal delay of approximately 5 ms due to the input filter.

0V Common

EXTCOM

24VCOM
0vVCOM T

3.3kQ
- r.- - =--- - al
3909[?' Y ¥ !!Zt# !

[, J
+24 V Common
EXTCOM
24VCOM
ovCOM -
r—-.- - - - - - l
390Q Ij [ ¥ !!:t< [
[ J
External Common
+24V (or0V)
T EXTCOM
24VCOM
r .- - - - - - l
A !!::< !
0V (or +24 V) Fo oo §
. Pin Number
Signal Name
1CN 6CN
EXTCOM 31 19, 20, 21
24VCOM 32 22,23
0VCOM 33 24,25
Fig 3.20 Input Method Selections
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3.4 Wiring Control Circuit Signals

3.4.5 Sequence Output Signal Circuit (for Stand-alone Drive)

Design the output signals in consideration of the following conditions.

e The output method allows either a +24 V or 0 V common.
o Signal outputs are insulated with photocouplers. Prepare a +24 V power supply for the output signal.
o The output current capacity is 50 mA at 24 V.

e To turn ON and OFF an inductive load, such as an external relay, connect a surge absorber in parallel
with the load. The maximum permissible voltage of the output circuit is 26 V. Do not impose a voltage
exceeding the maximum permissible voltage, or otherwise the photocoupler of the output circuit may
be damaged.

o Iftheloadis capacitive, connect a protective resistor to the load in series to restrict the current, or other-
wise an excessive current will flow when the photocoupler is driven, and as a result, the photocoupler
may be damaged.

o The following diagram is a sequence output signal circuit.

_______ Ay
_:r_ i ¢
. & |
L ___ J
Fig 3.21 Output Interface Circuit

3.4.6 Precautions for Control Signal Wiring

For proper wiring between devices, pay attention to the following points in the design stage.

o Design the wiring for control signal lines (1, 2, 4CN) in such a way that they will be separated form
the main circuit wiring (R/L1, S/L2, T/L3) or other power lines.

IMPORTANT If the power lines are provided along with the signal lines (motor encoder signal lines), a malfunction may
be caused by the affect of noise generated from the power lines.

o The length of the control signal lines (including motor encoder signal lines) must be less than 20 m
(65.6 ft).

IMPORTANT Excessively long motor encoder signal lines reduce the encoder power supply voltage because of voltage drop
in the signal lines which may cause the inverter to malfunction.

o When shielded twisted-pair cables are used for control signal lines, terminate them as shown below.

Shielded Sheath  Armor

To inverter shielded

sheath terminal Never connect.

Insulate these parts
with insulating tape.

Fig 3.22 Shielded Cable Termination
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3.4.6 Precautions for Control Signal Wiring

o Use twisted shielded wires for motor encoder signal lines and connect both ends as shown below.

Shielded Sheath Armor

To encoder shielded
To inverter shielded sheath terminal

sheath terminal

Insulate these parts
with insulating tape.

Fig 3.23 Shielded Wire Termination (Shielded at Both Ends)
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3.5 Wiring Inspection

3.5 Wiring Inspection

After completing installation and wiring, check for the following items. Never do a control circuit buzzer
check.

Confirm that the capacities and models of the Motor, Inverter, and Converter and the specifications
of the machine are compatible. Check the nameplates on the Motor, Inverter, and Converter.
Confirm that all devices are wired according to the connection diagram with no mistakes.

Confirm that the following screws, bolts, and connectors are securely tightened or connected.

The main circuit screw terminals of the Motor, Inverter, and Converter.

The screw terminals of the motor fan power supply and the electromagnetic contactor for winding
selection.

The mounting bolts of the Motor, Inverter, and Converter.

Confirm that the Motor, Inverter, and Converter are all securely grounded.

Confirm that the following signal connectors are connected securely.
The signal connectors of the Inverter, Converter, motor encoder, and magnetic sensor.

Confirm that the conductive parts are free of any scraps of wire or metal fragments.

Confirm that the ambient conditions of the Motor and machinery are ready for the operation of the sys-
tem.

Confirm that there are no obstacles around rotating parts.

Confirm that the emergency stop and collision prevention functions operate normally.
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This chapter provides detailed information on each control signal.
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Control Signals

4.1.1 Connecting Sequence Input Signals

4.1 Sequence Input Signals

This section provides information on the connections, functions, displays, and meaning of the sequence input
signals.

4.1.1 Connecting Sequence Input Signals

The connections of sequence input signals vary between stand-alone drives and NC systems as described
below.

B M5A for Stand-alone Drives

Connect sequence input signals to the 6CN connector of the I/O card.

The sequence input signals can be input to the 6CN connector as 0 V, 24 V, or external common input sig-
nals. Refer to 3.4.4 Sequence Input Signal Circuits for details.

B M5N for NC Systems

The Inverter performs serial transmission of sequence input signals with NC machines over YENET1200
communications. Refer to the manual for the NC machine for sequence input signals and input addresses.

4.1.2 Selecting Sequence Input Signals

Some functions of sequence input signals are selected by settings constants. Set the constants as shown
in the following table for the desired functions.

Table 4.1 Sequence Input Signals

No. 6CN Signal Function Related Constants
Pin No.
1 5 DAS* Speed reference digital/analog selection -
2 6 RDY Operation ready RDY selected at C1-37 bit 2
=0.
EMG2 Emergency stop 2 EMG?2 selected at C1-37 bit
2=1.
3 7 EMG Emergency stop -
4 FWD Forward run -
5 REV Reverse run -
6 10 TLH Torque limit H TLH selected at C1-36 bit 2
=0.
7 11 TLL Torque limit L TLL selected at C1-36 bit 1,
0=00.
INC Incremental INC selected at C1-36 bit 1,
0=10.
8 12 SSC Soft start cancel SSC selected at C1-36 bit 3
=0.
Sv Servo mode SV selected at C1-36 bit 3 =
1.
9 13 RST” Error reset -
10 14 CHW Winding selection -
11 15 PPI P control/PI control selection PPI selected at C1-36 bit 4 =
0.
LM10" Load factor meter 10x selection signal LM10 selected at C1-36 bit
4=1
12 16 ORT Orientation -
13 17 LGR L gear selection -
14 18 MGR M gear selection -

*  The M5N for NC systems does not use the RST signal.
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4.1 Sequence Input Signals

4.1.3 Status Display of Sequence Input Signals

The ON/OFF status of input signals can be checked with the U10-09 and U1-19 operating status displays.
As explained below, the LED indicators of the Digital Operator show the status of each signal. Refer to
Chapter 5. Operating the Digital Operator for details.

- - - - N _____ 4
U1-09 RDY EMG FWD REV THL
H N 4

Input signal TLL “Ssc RST CHW PPI
status

ORT LGR MGR DAS CHWA
ut-19 D1 D2 D3 D4 D5
12-bit digital - - - -
reference D6 D7 D8 D9 D10
. A AN A A AR
signal status D11 D12

Notes: 1. The LED lights to indicate that the corresponding input signal is ON.

2. CHWA indicates the status of the auxiliary bits (2CN-12 and 2CN-13) of the electromag-
netic contractor for winding selection.

Fig 4.1 Display of Input Signal Status

4.1.4 Details on Sequence Input Signals

This section provides information on each signal of sequence input. The description is for a stand-alone
drive (M5A). Refer to the manual for the NC system (M5N) for sequence input signals and I/O addresses.

B RDY (Operation Ready Signal)

RDY Function Selection: 6CN-6 will be the RDY signal if bit 2 of the C1-37 selection signals (SEL2)
is turned OFF.

01_37‘ IIIIIIII‘

Bit 2
The RDY signal functions when 6CN-6 turns ON.

o When the RDY signal us turned OFF during operation, the gate will be blocked instantly and the motor
current will be shut off.

o While the RDY signal is OFF, the motor will not start unless the FWD and REV signals are turned OFF
together.

e Always keep the RDY signal ON if the it is not being used. If a 0 V common or 24 V common input
is selected, connect pin 6 to pin 20. If the external common input is selected, turn the RDY signal ON
externally.

B EMG2 (Emergency Stop Signal 2)

EMG?2 Function Selection: 6CN-6 will be the EMG2 signal if bit 2 of the C1-37 selection signals (SEL2)
is turned ON.

01‘37‘ 11111/11‘
Bit 2
The EMG?2 signal functions when 6CN-6 turns OFF.
o The function of EMG2 is the same as the function of EMG (emergency stop signal). Refer to the de-
scription of EMG for details.
o If EMG?2 is used, there will be two emergency stop signals, EMG and EMG2.
e The emergency stop operation will be performed if either EMG or EMG2 turns OFF.

o To enable operation after clearing the emergency stop operation, turn ON both EMG and EMG2.

W FWD/REV (Forward Signal and Reverse Signal)

The FWD signal will function when 6CN-8 turns ON.
The REYV signal will function when 6CN-9 turns ON.

o When the FWD signal is turned ON while the RDY and EMG signals are ON and the speed reference
is at a positive voltage, the motor will turn counterclockwise (motor viewed from the shaft end). When
the REV signal is turned ON, the motor will turn clockwise.

The rotation of the motor will be determined by the speed reference and operation signal in combina-
tion, as shown below.
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4.1.4 Details on Sequence Input Signals

Speed Reference + -
Operation signals [FWD] CCW (Forward) CW (Reverse)
[REV] CW (Reverse) CCW (Forward)

When the FWD or REV signal is turned OFF while the motor is in operation, the motor will stop due
to regenerative braking. When the motor speed reaches zero, the gate will be blocked and the motor
current will be shut off.

The acceleration and deceleration time between a stopped state and 100% rotation (C1-26) can be set
with C1-10, the soft start time constant (Tsps) between 0.1 and 180.0 s. The acceleration and decelera-
tion time may be, however, longer than the soft start set time due to the load inertial moment.

Turn ON the FWD or REV signal at least 15 ms after the EMG and RDY signals are turned ON. The
FWD or REV signal will be unacceptable if it is turned ON before the EMG and RDY signals are turned
ON.

[EMG] [on

[RDY] | ON
|
|
[FWDJor [REV] | [ON
B
15 ms min.

The motor will stop if the FWD and REV signals are turned ON simultaneously by mistake. Be aware
that the motor will start operating immediately after either of the signals is turned OFF.

When the FWD or REV signal is turned ON, the motor will rotate according to the speed reference.
Set the speed reference in advance.

Speed reference J

~

) AN
[FWD] or [REV] ON

If a fault occurs while the motor is in operation, the gate will be blocked immediately and the motor
current will be shut off.

Keep the FWD and REV signals turned OFF when the motor is ON. The motor will not operate while
the FWD and REV signals are ON.

B EMG (Emergency Stop Signal)
The EMG signal functions when 6CN-7 turns OFF.

The main circuit capacitor will be charged after the EMG signal is turned ON. The motor will be ready
to operate a maximum of 2.5 s after the EMG signal is turned ON. Do not attempt to charge the capaci-
tor repeatedly within a short period of time, or otherwise the charging circuit will deteriorate quickly.
Allow a sufficient interval to charge the capacitor again.

When the EMG signal is turned OFF, the motor will stop promptly due to regenerating braking and
the current will be shut off. If the motor does not stop, the current will be shut off automatically 10 s
after the EMG signal is turned OFF. At that time, the protective function will operate and “AL-21”
(emergency stop failure) will be displayed.

C1-10 (soft start time setting) will be disabled when an emergency stop failure occurs.

If the EMG signal is turned OFF, the motor will not operate when the EMG signal turns ON again un-
less the FWD, REV, and ORT signals are turned OFF.

While the motor is decelerated in emergency stop operation, the motor will coast to a stop with no re-
generation breaking if the magnetic contactor on the Converter input shuts off the main circuit power
supply. At that time, the main circuit low-voltage protective function will operate and a fault will be
indicated.

To prevent the motor from coasting to a stop when shutting off the main circuit power supply in emer-
gency stop operation, use the OFF-delay circuit to delay the timing of shutting off the main circuit pow-
er supply.

Always turn ON the EMG signal if it is not used. If the 0 V common or 24 V common input method

is selected, connect 6CN-7 to 6CN-19. If the external common input method is selected, always turn
the EMG signal ON externally.
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B TLH/TLL (Torque Control Signal H/L)

The TLH signal functions when 6CN-10 turns ON.
The TLL signal functions when 6CN-11 turns ON.
e The TLH and TLL signals are used to temporarily control the torque of the motor in operation.

o When the TLH or TLL signal is turned ON, the torque will be controlled and the TLE torque control
signal will be output.

o The torque control level with the TLH signal input will be set between 5% and 120% of the 30-minute
rating in C1-24 (TLEXT), the external control torque limit level constant.

e The TLL operation level will be 1/2 of the TLH operation level.
e The TLL signal will take precedence over the TLH signal if both TLH and TLL signals are turned ON
simultaneously.

120%

R
TLH or TLL [on ]

Torque control level

0%

e The TLL control function will be enabled while the emergency stop is operating.
o When the TLH or TLL signal is not used, turn 6CN-10 and 6CN-11 OFF.

B INC (Incremental Signal)

INC Function Selection: 6CN-11 will be the INC signal if bit O of the C1-36 selection signals (SEL1) is
turned OFF and bit 1 is turned ON.

ERRERRN
Bit 10
The INC signal functions when 6CN-11 turns ON.

e Used for incremental operation under orientation control.

C1-36 ‘

o The INC signal will be enabled if it is input earlier than or simultaneously with the ORT signal.

o If the INC signal is input when the system is turned ON or during absolute positioning, an INC signal
fault (AL-65 or AL-75) will result.

e The INCsignal will start incremental operation from the stop position when the ORG signal input turns
ON. If positional precision of the system is required, execute absolute positioning first.

B SSC (Soft Start Cancel Signal)

SSC Function Selection: 6CN-12 will be the SSCsignal if bit 03 of the C1-36 selection signals (SEL1)
is turned OFF.

01_36‘ IIIIIIII‘

Bit 3
The SSC signal functions when 6CN-12 turns ON.

e The SSC signal cancels the soft start function (C1-10) so that the speed standard will catch up with
the speed reference for inching.

e When the SSC signal is turned ON, the motor will be accelerated or decelerated within the shortest
period in current-limited acceleration or deceleration regardless of the acceleration or deceleration
time set in the C1-10 constant.

e Turn pin 12 OFF when SSC is not being used.
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4.1.4 Details on Sequence Input Signals

B SV (Servo Mode Signal)

SV Function Selection: 6CN-12 will be the SV signal if bit 03 of the C1-36 selection signals (SEL1)
is turned ON.

/
01_36‘ A A A B B A A

Bit 3
The servo mode for a solid tap or similar device will be switched to when 6CN-12 turns ON.

o In the servo mode, the speed loop gain and other control constants for servo mode will be used.

o The following control constants will be enabled in servo mode.
Speed control proportional gain (C1-05 and C1-07)
Speed control integral time constant (C1-06 and C1-08)
Servo mode magnetic flux level (C1-31 and C1-33)
Servo mode base speed ratio (C1-32 and C1-34)

B PPI (P/PI Control Selection Signal)

PPI Function Selection: 6CN-15 will be the PPI signal if bit 04 of the C1-36 selection signals (SEL1)
is turned OFF.

01‘36‘ llllllll‘
Bit 4
P control functions when 6CN-15 turns ON.

PI control functions when 6CN-15 turns OFF.
e The PPI signal is used to select the P or PI control of the speed controller.

o When the PPI signal is turned ON, the speed controller will be in P control regardless of the operating
status of the system.

e Turn pin 15 OFF when P control is not to be performed.

B LM10 (Load Factor Meter x 10 Selection Signal)

LM10 Function Selection: 6CN-15 will be the LM10 signal if bit 04 of the C1-36 selection signals
(SEL1) is turned ON.

01‘36‘ 111/1111‘

Bit 4

The LM10 signal functions when 6CN-15 turns ON.

(Not used for NC system (M5N). )

o The LM10 signal is used to improve the signal-noise ratio of the system with light loads by increasing
the sensitivity of the load factor meter by 10 times.

B DAS (Speed Reference Digital/Analog Selection Signal)

Analog input will be selected when 6CN-5 is turned OFF.
Digital input will be selected when 6CN-5 is turned ON.
(Not used for NC system (M5N). )
e The DAS signal is used to select an analog input (10 V/100%) or digital input for the speed reference.

o The analog speed reference is selected when the DAS signal is turned OFF, and the digital speed refer-
ence is selected when the DAS signal is turned ON.

e The DAS signal can be turned ON or OFF only when the system is not operating.

e The following four types of digital speed reference can be selected.

12-bit binary (factory setting)

3-digit BCD

2-digit BCD

Internal speed setting
o The digital speed reference is selected with bits 7 and 6 of selection signal C1-37.
Refer to 4.3 Using a 12-bit Digital Speed Reference.

B RST (Fault Reset Signal)
The RST signal functions when 6CN-13 turns OFF.
(Not used for NC system (M5N). )

o The RST signal is used to reset the system after the protective circuit operates for overcurrent or over-
load protection and the probable cause is eliminated.
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e The RST signal is enabled only after the protective circuit operates.

e The system cannot be reset while the FWD , REV, or ORT signal is ON.

o The RESET switch of the Digital Operator has the same function as the RST signal.

e The system is reset on the rising edge of the RST signal. Therefore, turn the RST signal ON and then
OFF.

o Faults take precedence in the sequence of the protective circuit. The following timing chart is an exam-
ple of resetting.

Overload protection (OL) ! I
|

[FWD] [TTON |
RS __1[oN] [N] [oN]

RUN !
Fault indication AL-05 ]
Fault signal
Protective circuit Reset
in operation

CHW (Winding Selection Signal)

Low speed winding will be selected when 6CN-14 is turned ON.
High speed winding will be selected when 6CN-14 is turned OFF.

o The CHW signal is a reference signal for motor winding selection control.

o The high-speed winding will be selected when the CHW signal is turned OFF. The low-speed winding
will be selected when the CHW signal is turned ON.

e Winding selection is possible while the system is in operation.

o When the CHW signal is turned ON for winding selection, the gate will be blocked until the actual
winding is switched over. If this status continues for the preset time, a winding selection fault (AL-20)
will result and the system will stop.

oN] [oN] [oN ]
High speed I|_ow speedl

Gate blocked (current interrupted)
f—————————=

o If the winding does not coincide with the CHW reference when the system is turned ON, the winding
will be switched so that is coincides with the reference.

ORT (Orientation Signal)

The ORT signal functions when 6CN-16 turns ON.
e The ORT signal is a reference signal for electrical orientation.
o When the ORT signal is turned ON, the load shaft will be promptly moved to the preset position.
o Turn the ORT signal OFF after completing tool or workpiece replacement for positioning.

e The system will not restart unless the ORT signal is turned OFF if an emergency stop is performed
during orientation.

o Keep the ORT signal OFF when the system is turned ON, or otherwise the system will not operate.

e Turn ON the ORT signal at least 15 ms after the EMG or RDY signal is turned ON. The ORT signal
will not be accepted if it is turned ON before the EMG or RDY signal is turned ON.

[EMG] JT)N

[CHW]
Winding

[RDY] [ON
|
I
[ORT]  [oN
B
15 ms min.

o Use the motor encoder signal for positioning if the optional orientation card is not used.
e Turn 6CN-16 OFF if the ORT signal is not used.
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4.1.4 Details on Sequence Input Signals

B MGR/LGR (M Gear/L Gear Selection Signal)

The MGR signal will be selected when 6CN-18 is turned ON.
The LGR signal will be selected when 6CN-17 is turned ON.

o The MGR and LGR signals are used to change parameters, such as the gear ratio and gain, to ensure
the optimum control of the load according to the gear selection of the load shaft.

o Use the gear selection signals as shown below.
MGR LGR Description
OFF OFF H gear selected
ON - M gear selected
OFF ON L gear selected
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4.2 Analog Speed Reference
This section proves detailed information on the analog speed reference signal for stand-alone drives MSA.

B SCOM (Analog Speed Reference Input)

Connector number: 6CN

Pin number: 3

e The rated input voltage is £10 VDC. Set the motor speed at the rated input voltage (i.e., a 100% speed
reference) in C1-26 (S100), the rated speed setting constant.

o Ifthe motor speed at the rated input voltage does not reach the maximum speed, adjust the motor speed
in C1-12 (Sapj), the motor speed adjustment constant.

e The maximum permissible input voltage is £12 VDC. The voltage is, however, limited to a maximum
of 105% or 110% reference in the Controller. Therefore, the speed of the motor will reach 105% or
110% of the rated speed. The speed limit level is selected with bit 5 of selection signal C1-38 (SEL3).
The level is set to 105% when bit 5 is turned OFF and 110% when bit 5 is turned ON.

e The SCOM signal has an input impedance of 50 kQ.

o The speed together with the rotating direction is determined by the SCOM signal and operation signal
as shown below.

105% Rated speed | Forward 105%
; “~~.._ ~ [REV]| [FWD]\ E
| RN

. 108V ) 105 V| [SCOM]
12V i 0| TN : 2V

| N [FWD) [REV] 7 "~o |

105% Reverse 105%

Speed Reference + -

Operation signal [FWD] CCW (Forward) CW (Reverse)
[REV] CW (Reverse) CCW (Forward)

o The SCOM signal will be enabled and the motor will rotate when the FWD or REV signal is turned
ON.

o The motor may not come to a stop with the SCOM signal set to 0 V while the FWD or REV signal is
being input. To stop the motor, turn OFF both the FWD and REV signals. The motor current will flow
while the FWD or REV signal is ON.

o Use a shielded cable to wire the SCROM signal to improve noise immunity.

e The SCOM signal can be manually set to the reference voltage (+15 V) of the Controller provided that
the current flow is 10 mA or less.

VS-626M5

+15V

[SCOM] ‘
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4.3 Using a 12-bit Digital Speed Reference

This section provides information on using a 12-bit digital speed reference input (for stand-alone drive systems
MS5A only).

B D1 through D12 (12-bit Digital References 1 through 12)

Connector number: 1CN
Pin numbers: 19 through 30

12-bit Digital Reference Signal Function Selection: 1CN-19 to 1CN-30 will be the 12-bit Digital Refer-
ence if bit 07 of the C1-36 selection signals (SEL1) is turned OFF.

C1-36 11111111‘
Bit 7
e Bit 7 is used for internal speed or digital speed settings.

e It is possible to select 12-bit binary, 2-digit BCD, 3-digit BCD, or internal speed setting for digital
speed references. Speed references are factory-set to 12-bit binary.

e The setting method can be selected using bits 6 and 7 of selection signal C1-37 (SEL2).

C1-37 IR EN
Bit 76
o Selecting the Speed Setting
6CN-5, 19 C1-37 (SEL2) Speed Selection

DAS Bit 7 Bit 6

OFF --- --- Analog speed

ON OFF OFF 2-digit BCD
OFF ON Binary
ON OFF 3-digit BCD
ON ON Internal speed

o The DAS signal can be switched only when the system is not in operation.

o If the binary, BCD, or internal speed setting method is selected, the forward or reverse rotation of the
motor is selected with the external FWD or REV relay signal.

Internal Speed Setting

Number of speed settings: 8
Speed set value: Input into C1-41 through C1-48 the percentages based on the rated speed set for C1-26
(S100). Set range: 0.00 to 100.00

Control Constant Signal Name 1CN Input Pin Number
C1-41 SPD1 Internal speed setting 1 D1 19
C1-42 SPD2 Internal speed setting 2 D2 20
C1-43 SPD3 Internal speed setting 3 D3 21
C1-44 SPD4 Internal speed setting 4 D4 22
C1-45 SPD5 Internal speed setting 5 D5 23
C1-46 SPD6 Internal speed setting 6 D6 24
C1-47 SPD7 Internal speed setting 7 D7 25
C1-48 SPDS8 Internal speed setting 8 D8 26

e If two or more speed selection signals (D1 through D8) are turned ON at the same time, the smaller
selection signal number will be enabled. (For example, if D2 and D5 are turned ON simultaneously,
D2 will be enabled.)

o If all speed selection signals are OFF, the speed references are treated as 0.
e No speed reference values in C1-41 through C1-48 can be changed while the system is in operation.
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4.3 Using a 12-bit Digital Speed Reference

Digital Speed Settings

Signal 1CN Pin Number 12-bit Binary 3-digit BCD 2-digit BCD
D1 19 1 1 -
D2 20 2 2
D3 21 4 4
D4 22 8 8 -
D5 23 16 10 1
D6 24 32 20 2
D7 25 64 40 4
D8 26 128 80 8
D9 27 256 100 10
D10 28 512 200 20
D11 29 1024 400 40
D12 30 2048 800 80

o Allsignals will be ON with the rated speed reference set in C1-26 if the 12-bit binary setting is selected.
o If the 3- or 2-digit BCD setting is selected, a rated speed reference of 999 or 99 will be set in C1-26
respectively.
The input signal circuit for digital speed references is the same as the sequence input signal circuit explained
in 3.4.4 Sequence Input Signal Circuit (for Stand-alone Drive).
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4.4.1 Connecting Sequence Output Signals

4.4 Sequence Output Signals

This section provides information on the connections, functions, displays, and meanings of the sequence output
signals.

4.4.1 Connecting Sequence Output Signals

The connection of sequence output signals varies between stand-alone drives and NC systems as described
below.

B M5A for Independent Drives

Connect sequence output signals to the 6CN connector of the I/O card. Refer to 3.4.5 Sequence Output
Signal Circuits for details.

B M5N for NC Systems

The Inverter performs serial transmission of sequence output signals with NC machines over YENET 1200
communications. Refer to the manual of the NC machine for sequence output signals and output addresses.

4.4.2 Setting Sequence Output Signals

Level changes in the following sequence output signals are possible with constant settings. For details,
refer to 4.4.4 Details on Sequence Output Signals.

Table 4.2 Constants of Sequence Output Signals

6CN Signal
No. Pin 9 Function Related Constants
(M5)
No.
1 33 ZSPD Zero-speed C1-19 (Zero-speed detection level)
C1-20 (Speed agree detection width)
2 | 34 AGR | Speed agree C1-38 Bit 6 (AGR output condition selection)
. C1-21 (Speed detection signal level)
3 35 SDET Speed detection C1-22 (Speed detection signal detection width)
. C1-23 (Torque detection signal operation level
4 | 36 TDET | Torque detection |y 49 Bj 2 (TDET output method selection)
5 37 TLE Torque limit -
6 38 ORG Load shaft origin -
7 39 ORE Orientation | C2-09 or C3-09 (Positioning completion detection width)
completion C2-10 or C3-10 (Positioning completion cancel width)
8 40 CHWE Wmdlng selection _
completion
9 43, 44 FLT Fault signal -
10 46 TALM Minor fault signal -

4.4.3 Status Display of Sequence Output Signals

The ON/OFF status of output signals can be checked with the U1-10 operation status display. The LED
indicators on the Digital Operator will light as shown below to indicate signal status. Refer to Section 5
Operating the Digital Operator for operating procedures.

ul-10 ZSPD AGR SDET TDET TLE
i N R4 N 4 4 N 4
Output signal ORG ORE CHWE FLT TALM
status
FCo FC1 FC2 FC3 FLTL

Note: The LED indicator lights to indicate that the corresponding input signal is ON.
Fig 4.2 Display of Output Signal Status
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4.4 Sequence Output Signals

4.4.4 Details on Sequence Output Signals

This section provides information on each of sequence output signal. Pin numbers are given for indepen-
dent drive operation (M5A). Refer to the manual for the NC machine for sequence output signals and out-
put addresses.

B ZSPD (Zero-speed Signal)

Connector number: 6CN
Pin numbers:

- =

2 X

The ZPSD signal will turn ON when the motor speed drops to the set speed or less. Once the ZPSD
signal turns ON, it will be kept on hold for 50 ms.

[ZSPD] ON

1 | J
6000 min"'  Reverse \/ Forwarg 6000 min-1

Zero-speed detection level (C1-19)
The C1-19 (ZSpy1) can be set to a zero-speed detection level between 3 and 60 min~!.

The ZSPD signal is output regardless of the status of the FWD or REV output. Therefore, the ZSPD
signal can be used as an interlock signal for hazard prevention.

B AGR (Speed Agree Signal)

Connector number: 6CN
Pin numbers:

« =

X 3

The AGR signal will turn ON when the motor speed reaches the range set by the SCOM signal. The
AGR signal will not, however, turn ON while the gate is blocked or the motor winding is selected.

Once the AGR signal turns ON, it will be kept on hold for 50 ms.

The AGR signal can be used in response to the S reference for NC machines in program operation to
go to the next step.

The C1-20 (AGRpp) can be set to a speed agree signal detection width between +10% and +50%.

Operation Example of Speed Agree Signal

Speed reference vs. motor speed

C1-20 = 15%
15%
AGR is OFF
4% |- AGR is ON
0

25% 100% speed reference
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4.4.4 Details on Sequence Output Signals

B SDET (Speed Detection Signal)

Connector number: 6CN
Pin numbers:

{ 35
]
—o0

£ & 42

The SDET signal will turn ON when the motor speed reaches the preset value or less.
The speed detection level is set between 0% and 100% in the C1-21 (SDpy1,) control constant.

Speed

Detection
level
(C1-21)

0N[ OFF |ON

o Set the hysteresis width of the SDET signal in the C1-22 (SDyys) control constant.
o The SDET operates regardless of the operation signal.

B TDET (Torque Detection Signal)

Connector number: 6CN
Pin numbers:

L A
36
-0
Y
iz ¥

o The TDET signal will turn ON when the torque reference reaches the preset value or less.
e Once TDET turns OFF, the status is held for 50 ms.

o The torque detection level is set between 5% and 120% of the 30-minute rating for the C1-23 (TDyyy)
time constant. There is an hysteresis of £10% of the set value for the operation point.

o Bit 2 of selection signals C1-40 (SELS) can be turned ON to prevent TDET from turning OFF even
if the torque references exceeds the set value during acceleration and deceleration.

o The TDET signal can be used to check the operation of the torque limit or load.
B TLE (Torque Control Signal)

Connector number: 6CN
Pin numbers:

— =

z:k 42

e The TLE signal turns ON when the TLL or TLH torque control signal turns ON.
e The TLE signal can be used to check the TLL or TLH signal.
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4.4 Sequence Output Signals

B CHWE (Winding Selection Completion Signal)

Connector number: 6CN
Pin numbers:

—+ 1=

e CHWE signals completion of motor winding selection.

e The CHWE signal is usually ON when the motor is in operation. When the CHW signal is ON, the
CHWE signal will turn OFF until the winding is switched. The CHWE signal will turn ON again on
completion of the winding selection.

o If the CHWE signal is not output within a preset time after the CHW signal is input, the AL-20 fault
(winding selection fault) will result and the system will stop the motor.

e While the winding is selected, the AGR signal will turn OFF if the winding selection is implemented
while the motor is rotating at constant speed.

ON
[CHW] -
High d
Winding Igh spee l Low speed
ON l ON
[CHWE]
[AGR] oN_ ] 1 ON

B ORE (Orientation Completion Signal)

Connector number: 6CN

Pin number:
r W
39
K ol
——C
2z %

e The ORE signal will turn ON when the ORT signal input turns ON and when the load shaft is close
to the specified stop position.

o While the ORE signal is ON, the deviation of the position will be compensated with countertorque is
generated to offset external force. Make tool or workpiece changes while the ORE signal is ON.

o The ORE signal will turn OFF if the external force is high and the deviation of the position is excessive.
In that case, arrange a sequence to result an orientation fault.

B ORG (Load Shaft Origin) Signal

Connector number: 6CN
Pin numbers:

h

38
—o
i *

e A single pulse is output per load shaft rotation by using the magnetic sensor signal.
o The ORG signal will turn ON when the load shaft is rotating at the rate of 1000 min~! or less.
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4.4.4 Details on Sequence Output Signals

B FLT (Fault Bit Signal)

Connector number: 6CN
Pin numbers:

oo 43
z 44
45

o The motor current will be shut off instantly when the protective circuit operates for overcurrent or over-
load protection and the motor will coast to a stop. The FLT signal will be output when the current is
shut off.

o The FLT relay is of SPDT contact construction and operates together with the protective circuit.

e Turn OFF the FWD, REV or ORT signal while the FLT signal is output and then display the fault at
the host system.

e The fault number is displayed when the FLTL is output. Refer to the fault number.

o For the relationship between the FLT and RST signals, refer to the RST signal in 4.1.4 Details on Se-
quence Input Signals.

B FCO to FC3 (Fault Code Signals 0 to 3)

Connector number: 6CN
Pin numbers:

3% S
; °
i i
A X

¥l

O
: r—4
A 3
A X

28

: °
A X
-y

. 29

x x L3O

o A fault code signal is output to provide the details of the operation of the protective function.
e Refer to tables 12.1 and 12.2 for the details of fault codes.
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4.4 Sequence Output Signals

B TALM (Minor F

ault Signal)

Connector number: 6CN

Pin numbers:

b 46
O

—K

A 1

30
k

e The TALM signal turns ON when a motor overheat alarm 1, heatsink overheat alarm 1, or control card
temperature alarm 1 is detected. The system will continue operating.

e The FLTL signal will turn ON if any of the following conditions continues while the TALM signal is

ON, the cu

rrent will be shut off, and the system will stop.

Motor overheat alarm 1 continues one minute (AL-40 will change to AL-41)

Heatsink overheat alarm continues one minute (AL-43 will change to AL-44)

Control card temperature exceeds 85°C (185°F) (AL-46 will change to AL-47)

The TALM signal will be output if there is a minor fault in an optional function, such as an orientation

fault.

B FLTL (Fault Signal)

Connector number: 6CN

Pin numbers:

—K

y

X

e The FLTL signal will turn OFF if a fault occurs. The FLTL signal is ON while the system is in normal

operation.
e The output

conditions for the FLTL signal are the same as those for the FLT signal.

o The motor current will be shut off instantly when the protective circuit operates for overcurrent or over-
load protection and the motor will coast to a stop. The FLTL signal will be output when the current

is shut off.

e Turn OFFt
the fault at

e The fault n

he FWD, REV and ORT signal OFF while the FLT signal is being output, and then display
the host system.

umber is displayed when the FLTL is output. Refer to the fault number.

o For the relationship between the FLT and RST signals, refer to the RST signal in 4.1.4 Details on Se-

quence Inp

ut Signals.
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4.5 Analog Monitor Signals

The following conditions and specifications apply to analog output signals (for stand-alone drive systems M5A
only).

B SM (Speed Meter Signal)
Connector number: 6CN
Pin number: 47
e The motor speed can be monitored with an external speed meter connected.

e The SMsignal is a DC voltage signal that is output in proportion to the speed regardless of the direction
of rotation.

e Use a voltmeter as the speed meter with the following specifications.

ltem Specification
Item Voltmeter
Operation principle Moving coil
Rating 10 V full scale
Internal resistance 10 kQ
Grade 2.5 or over

o The rated SM signal output (10 V) will turn ON when the motor is rotating at the speed set in C1-26
(S100), the rated speed set constant.

e The SM signal level can be adjusted with C1-16 (SMapyj), the control constant.

e The C1-16 (SMapj) control constant is for speed adjustment. The actual motor speed will not be af-
fected by changing the set value of C1-16.

e The SM signal precision is less than 3% of the rated value when the motor is in reverse operation.
B LM (Load Rate Signal)

Connector number: 6CN
Pin number: 50

e The load rate signal indicates the load rate based on the rated output.
e The meter used must have the same specifications as the one for the speed meter.

o The load rate signal level can be adjusted with C1-17 (LM apy) for control and C1-18 (Lys) for full-
scale setting.

olmi Use 6CN pin 48 and 6CN pin 49 for the 0 V on the meter.
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4.6 Encoder Pulse Input Circuit

4.6 Encoder Pulse Input Circuit

Phase A, B, and C (origin) signals [PA, *PA, PB, *PB, PC, *PC] are input into the 2CN connector from the 1024

P/R motor encoder.

An asterisk indicates a reversed signal. The input signals have the following specifications.

W Signal Configuration

90° phase-difference, two-phase pulse (A and B), and marker pulse (C)

B Input Circuit Configuration

The input circuit is a line receiver with RS-422-A specifications.

2CN

Inverter
+5V ,4,5,6 .i_

Encoder

+5V

(300 MA max) 7/

Phase A

1,2,3
0V 16 PA
Phase A ~<1:(:3TR[11 71 1] pa
18 PB
Phase B CJ-
T 119 “PB

JUUCY ISR SN S —— S

Phase B

PC

14
Phase C —<E:C%Pl;]15 +PC

Phase C

oA

Line receiver

ey 4l

N Output line driver
equivalent to

7
equivalent to
SN75175 SS J7

N

1Pl indicates shielded
I twisted-pair wires.

Fig 4.3

B Input Phase

Phase A

en L LT

90°

Phase B

ee L[ LI 1

Phase C l |

(PC)

(a) Forward

Fig 4.4 Input Phase

4319

Encoder Pulse Input Circuit

—ll—-

SN75174

Phase A

e LI LT
90°

Phase B

(PB) | | | | |
Phase C I |

(PC)

(b) Reverse
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4.7 Encoder Pulse Output Circuit

Phase A, B, and C (origin) signals are output from the motor encoder.
An asterisk indicates a reversed signal.

The output signals have the following specifications and can be used for position feedback.
B Signal Configuration
90° phase-difference, two-phase pulse (A and B), and marker pulse (C)
B Output Circuit Configuration

The output circuit is a line receiver with RS-422A specifications. Use a line receiver with specifications
matching the RS-422A specifications for signal exchange as shown in the following connection example.

13| | PAO 7

Inverter Receiver circuit (prepared by user)

1

|

! Rr [‘b I (:Iﬂ% Phase A
| |

|

|

i

! RTﬂ] I% Phase B
1 [
|

|

|

|

|

|

|

Phase A
14| | *PAO

15| | PBO

Phase B “PBO

11| | PCO

Phase C
12| | *PCO

RT[{] %Cﬁ% Pase C

Rr. 51 to 200Q
Cr. 47 to 200pF

b

Output line driver 1
SN75174 \L Use a line receiver matching
EIA RS-422A standards,
such as the SN75175.
TN
i i Pi . ) . —
indicates shielded twisted-pair wires.
Fig 4.5 Encoder Pulse Output Circuit

B Output Phase

Phase A
(PAO)

Phase A
(PAO)

Ll L

90°

S

90°

Fig 4.6

Phase B

eeo L] LT L
Phase C l |
(PCO)

(a) Forward

Output Phase

4320

Phase B

eso) | L[ LI
Phase C I l
(PCO)

(b) Reverse



Operating the Digital Operator

This chapter explains the functions, operating methods, details on control
constants for the Digital Operator.

5.1 Function of the Digital Operator ......... 5-2
5.2 Display Mode Configuration ............. 5-5
5.3 Key Operations and Display ............. 5-6
5.3.1 Indication at Power-ON ....................... 5-6
5.3.2 Switching Display Functions ................... 5-6
5.3.3 Operation Status Display Mode ................ 5-7
5.3.4 Control Constant Display Mode ................ 5-7
5.3.5 Digital Operator Operation Mode ............... 5-8
5.3.6 Fault Display Mode .......................... 5-10
5.3.7 Fault Record Display Mode ................... 5-11




Operating the Digital Operator

5.1 Function of the Digital Operator

The Digital Operator enables the following:

W Display of Control Signal Status

Status of control signals of each unit is displayed by monitoring the status of operation. For the display
items, see Chapter 11 Operating Status Displays.

B Display and Setup of Control Constants

Control constants must be set up for normal operation in compliance with the specifications.
Chapter 10 Control Constants lists the control constants.

B Display of Protective Functions

If an error occurs during operation, protective functions are displayed. 12.2 Converter Faults and 12.3 In-
verter Faults list the protective functions. These are not displayed when operation is normal.

B Functions Using the Digital Operator

Stand-alone operation without sequence input signals or speed reference is possible by using the Digital
Operator. This function is effective for test run of inverter/converter connected only to motor. For the de-
tails of the operation, see Par. 5.3 (5) “Digital Operator Operation Mode.”
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5.1 Function of the Digital Operator

Fig. 5.1 shows the display section and operation keys of the Digital Operator, and Fig. 5.2 shows the LED dis-
play status of the RUN and STOP keys. Table 5.1 shows the displayed characters and the corresponding alpha-
bets and numbers, and Fig. 5.3 shows the display of bit selection signal.

Mode Display LED

Digital Operator Running Indication
Lights in the Digital Operator operation mode.
Rotation Direction Indication

FWD: Lights when forward run command is
input.

REV: Lights when reverse run command is
input.

Remote Mode Indication
SEQ: Lights when the motor rotates in the re-
verse direction.

DRIVE FWD REV  REMOTE
® ® e SEQ®  °REF

Displays monitored values of speed reference

and function set values.

— Digit Selection Key

Use this key to select a position in a set val-

Run Command Key Digital Operator
L JVOP-132
These are run command keys when the drive is oper-
ated by the Digital Operator. These keys are effective
only in operation by Digital Operator.
— Display Selection Key
DRIVE/PRGM: Emergency stop .
When this key is depressed, the op- Depress this key to select display items.
erationspeed is reduced and stopped. .
Then current is interrupted. LOCAL § DRIVE DSPL — Read/Write Key
REMOTE J KJ Depress this key to display set values of
JOG: Jog run: - - — constants. Depress this key again to write
When this key is held down, jogging L A I DATA
is possible. JOG ENTER | set values
FWD/REV: Forward and reverse rotation switch L Numeral Change Key
When this key is depressed, direction J v I Use these keys to change values such as set
of rotation is changed. REV RESET V4 values and constant Nos.
A: Increment key
RUN: Run command
‘When RUN is depressed, the red LED on v: Decrement key
the left part of the key lights.

STOP: Stop command i
When STOP is depressed, the red LED on ue to be changed. The selected position

the left part of the key lights. blinks. (Use this key to reset after and error

occurs.)

Fig 5.1 Display Unit and Operation Keys of the Digital Operator

RUN and STOP LED:s light, blink, and go OFF depending on the status of operation.

Motor Speed S N

[FWD]or [REV] m
= J A4 I > Speed Reference —:_, I
REV ) g ) ved Refe I —
Main Circuit Power Supply ; : : !
! 1 1 1
m - sTOP RUN
LED ¢ |e )
STOP Ot
LED | x| @
::: Blink @ OFF

Fig 5.2 LED Display of RUN and STOP Keys
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Operating the Digital Operator

Table 5.1 Indication of Numbers and Letters by 7-segment LED
Numbers Letters
0 V¥ A A N -
1 ! B ) 0 -
2 Pl ¢ L P F
3 = D o Q -
4 L E £E R r
5 5 F F S -
6 5 G - T _
7 7 H - U 1/
8 B 1 - \Y4 _
9 L~ J - w -
. K - X -
_ — L L v _
M - Z —
Note: “—” is not displayed.
1: ON
r 0: OFF
, Selection signal 0 (OFF) indicates “; ”
’ e | oaa ’ and 1 (ON) indicates * /.”
Bit 76 54 32 10
Fig 5.3 Display of Bit Selection Signal




5.2 Display Mode Configuration

5.2 Display Mode Configuration

The following figure shows the displays of the Digital Operator. Whenever the DSPL (display selection) key
is pressed, the display mode will change.

Control power ON

/
EEEEE All LEDs light (for 1.5 s).*
Y
D0oR0 PROM version No. is displayed (for 0.5 s).
Alarm is ON.
\
[,’ U1-01 (motor speed) data is displayed.
Y
| ud-0g | The operating status is displayed.
\
| co-00 | The control constants are displayed.
C1-37 (bits 1 and 0) turned ON.
Y
The Digital Operator operation
| d1-00) | reference is displayed.
Alarm is ON.
| AL-] | The alarm number is displayed.
Y
DALOD || The alarm log is displayed.

*  «“88888” will be display if the model is the M5N for NC systems until communications with
the NC machine are established.

Fig 5.4 Display Order of Digital Operator
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Operating the Digital Operator

5.3.1 Indication at Power-ON

5.3 Key Operations and Display

This paragraph describes how to operate the Digital Operator keys and display.
5.3.1 Indication at Power-ON

Digital Operator display at control power supply ON is shown below.

Description Digital Operator Display Remarks
e Turn ON control power sup-
ply.
o All LEDs light. Displayed for 1.5 sec.
¢« PROM number is displayed. Mo Displayed for 0.5 sec.
Lo The lower 5 digits of PROM No. are displayed.
The example uses PROM No. “VSM200040.”
* U1-01 (motor speed) data is r Because the motor does not rotate when power
displayed. o supply is turned ON, “0” is displayed.
e The fault No. is displayed. ) 1 AL-42 indicates motor thermistor is disconnected
(Displayed when a protective ( ne =70 ) when motor encoder signal 2CN is disconnected.

function is activated.)

5.3.2 Switching Display Functions

Depress [DSPL] key on the Digital Operator to change the mode of display.

Key

Description Sequence Digital Operator Display Remarks
¢ Motor speed (U1-01) datais P
displayed. o
* Motor speed data No. is dis- DSPL Control signal status of each unit can

played. (Operation status
display has been selected.)

L be monitored.

-~
-
bao T
)
l::.
-

¢ Control constants display is DSPL I r " PR Control constants are displayed/set.
selected. ] L 1 A |

« Digital Operator run com- DSPL P " 4 Use when operating by Digital Oper-
mand display is selected. ( = A A WA | ) ator.
(Displayed when bits 0 and ‘
1 of control constant C1-37
are set ON.)

* The fault No. display is se- DSPL J o Contents of currently occurring
lected. (Displayed when a ( N EES ) fault are displayed.

protective function is acti- o .
vated.) AL-42 indicates motor thermistor

disconnection is detected.

* Fault record display is se- DSPL I == Contents of past faults are displayed.
lected. ) ra L Ju 1AL30 indicates the last fault is en-

coder signal disconnection.

Returns to operation status DSPL
display.

iy
1= \‘ T
)
l::.
-




5.3 Key Operations and Display

5.3.3 Operation Status Display Mode

To check data in operation status display mode, do as follows. The following shows the example where
U1-09 (sequence input signal status) is to be changed.

Description

Remarks

U1-01 is displayed.

Move blinking cursor to the
data No.

Select U1-09.

Display U1-09 data con-
tents.

Return to operation status
No. display

Key - .
Sequence Digital Operator Display
[N A & B
oo or o
|
> 1 1
[N A » ]
RESET oo oo
| |
I A
A ) VJ Nl-n09
| |
DATA I - -
ENTER |
DSPL I -
’e o o
A ¥ = |

Depress [>] key once more to return
the blinking cursor.

The display example is the status
when [RDY] and [EMG] signals are
ON.

For explanations of operation status display, refer to Chapter 11 Operating Status Displays.

5.3.4 Control Constant Display Mode

To check data or set/change a constant in control constant display mode, do as follow. The following shows
the example where C1-10 (soft-start time) is to be changed.

Description

Key
Sequence

Digital Operator Display

Remarks

C1-01 is displayed.

Move blinking cursor to the
data No.

Select C1-10.

Display C1-10 data con-
tents.

Select data line to be

changed.

Change set value. (1—5)

Write-in set value.

Press DATA/JENTER Key
until “End” is displayed.

Return to control constant
No. display.

o)

Alv|

V4

oo _n
A Bl
|

roo_n
L [ I

| |

f f
roo_ an
N 7 1Ly

| |

:
DATA PLARPIESI
ENTER TN
Il
:
I o
RESET J} TN
|
:
v N aNEN~N
AJ J R e
|
DATA r /
ENTERJ c Qo
T
N aNEN~N
VAR |
‘
o
DSPL o (r
VA A N
Il

Depress [>] key once more to return
the blinking cursor.

Displayed for 0.5 sec.*

Returns to previous display before
write-in.

Note: When data outside the input range are set, “End” will not appear on the display and all data lines
will continue blinking even when the [DATA/ENTER] is held down. To correct this condition,
depress [DSPL] key returning to the data number display and correct the settings.

Refer to Chapter 10 Control Constants for contents of control constants.
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Operating the Digital Operator

5.3.5 Digital Operator Operation Mode

IMPORTANT The following are constants that cannot be changed during operation:
C1-25 to 59, C2-09 to 27, C3-09 to 25: Cannot be changed during operation. Change when
stopped.

C1-01 to 24, C2-01 to 08, C3-01 to 08:  Can be changed during operation or when stopped.

5.3.5 Digital Operator Operation Mode

In Digital Operator operation mode, operation is enabled by commands from the Digital Operator. The

}
following table shows the operation. Change the lower 2 bits of C1-37 from “/ #” to </ /7 o turn ON the
operation mode.

- Key . .
Description Sequence Digital Operator Display Remarks
e C1-37 is selected. r _ an
Lo a0
| |
 Display C1-37 data con- DATA ‘
tents. ENTER IR NN
|
* Select the digit of bit 1 > ‘
(second place from the RESET, IR NN
right). :
» Change set value. (Turn I ‘
ON lower two bits.) A, RESET veseredl
|
* Write-in set value. DATA I r / Displayed for 0.5 sec.
ENTER | cno
* Press DATA/ENTER Key ”‘ Returns to previous display
until “End” is displayed. INNNNNNE] before write-in.
|
* Return to control DSPL P ‘_, '_" Effecti_ve for Digital Operator
constants display. Lo a9 operation mode.
| |

The following table shows the reference list in Digital Operator operation. Operation control signals (se-
quence input) and speed references displayed among reference display are handled similar to constant set-

up.
Table 5.2 Parameters for Digital Operator Operations
Constants No. Name Unit Contents
Bit 9876543210
SRR
LI T O A
L TLH
TLL
Operation signal . SSC
l_'l’ l’ - :5' l’ . Binary o
(Sequence input)
CHW
PPI
ORT
LGR
MGR
U R & R | . . .
I Speed reference % Displayed in % for rated speed setting (C1-26)
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5.3 Key Operations and Display

Set the speed reference in Digital Operator operation to d1-02.

- Key - )
Description Sequence Digital Operator Display Remarks
* Select d1-01. DSPL I PP
1 A A W A |
| |
* Select d1-02. 7
AN I o /-07
1 Il
« Display d1-02 data con- DATA I *
tents. ENTER [1’ 4’_7 4’_7[1’ 15'
|
¢ Set speed reference (25%). > PO T Speedreferenceisdisplayedasaper—
RESET [y e R R centage of rated speed settings
‘ (C1-26). For rated speed of 6000
I minl, 25% reference will become
N | 1500 min~! reference.
—d
e Write-in set value. DATA r / Displayed for 0.5 sec.
ENTER cCnrno
. Pre_ss“ DA"'ITA/E_NTER Key - = "_ - Returns to previous display before
until “End” is displayed. [ e Y SO N write-in.

The following table shows the keys used in the Digital Operator operation mode. Rotating direction is se-
lected by [FWD/REV] key and run/stop by [RUN] or [STOP] key.

Table 5.3 Key Operations in Digital Operator Operation Mode
Key Name Function
DRIVE
/@A Emergency stop key When the key is depressed, current is shut off after deceleration to stop.
Jog run can be performed when the key is held down. [Runs at 5% ref-
JOG Jog run key .
7 erence of rated speed setting (C1-26).]
FWD FWD/REV run is switched when the key is depressed. (FWD/REV
REV FWD/REV run key .
LED lights alternately.)
Depress the key to start operation. (Red LED on the left lights during
Run command key
run.)
0 Depress the key to stop operation. (Red LED on the left lights during
STOP Stop command key 0p.)
stop.

To return to operation mode using a regular external run command, change the lower 2 bits of C1-37 from

“””77 tO “' ’ 2




Operating the Digital Operator

5.3.6 Fault Display Mode

5.3.6 Fault Display Mode

If a protective function is activated because of a fault, the fault code is displayed. Up to six faults are re-
corded to view the order of a series of faults.

Display Example

)
§

Time

)
(
Fault Reset T

01 occurred
(Overcur-
rent)

e Displays the first fault No.

e Displays the second fault No.

e Displays the third fault No.

| e

31 occurred d2 occurred
(Motor Overspeed) (CPU built-in A/D error)

Ix ) o
T
R
ﬁj RS oc

IMPORTANT

Notes on resetting faults

¢ To reset a fault by the Digital Operator after removing the cause, press [RESET] key in fault display
mode. In other modes, [RESET] key cannot reset the fault.

¢ Before resetting, turn OFF the run command signals (FWD, REV, ORT) that are externally input.
The reset operation will not be possible if a run command signal is ON.
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5.3 Key Operations and Display

5.3.7 Fault Record Display Mode

Up to six faults can be displayed in order from most recent to oldest.

[ = N &
N A W |
I I

L FaultNo.

Fault Occurrence No. (1 to 6)
The larger the number, the older the fault data.

Display Example )
Time

T Tl

42 occurred 30 occurred E4 occurred EO occurred E1 occurred 01 occurred
(6AL) (5AL) (4AL) (3AL) (2AL) (1AL)

l V]

e Displays the last fault No. 1’1"74'_ 4’_7 /
A P vl

o Displays the second most recent fault No. E’ ,’-,' ,i E !
A A7

e Displays the third most recent fault No. JALELD
Al Y

e Displays the fourth most recent fault No. ’-,’/-,",i E L
A b v

e Displays the fifth most recent fault No. SAR! IO
A ' v/

e Displays the sixth most recent fault No. AARL YA

A ]

IMPORTANT * Fault record data are not erased by fault reset or turning OFF power supply. (The data will not affect

the operation.)

* To erase fault record data, turn ON bit 0 of C1-57 (right end) and turn OFF the control power supply.
‘When power is turned ON again, data will be erased and bit 0 of C1-57 will automatically be turned
OFF.




Trial Operation

This chapter explains the setup for trial operation, and gives examples of

Digital Operator operations and trial operation.

6.1 Procedure .......... .. ...,

6.2 Trial Operation Procedure ..............
6.2.1 Checking the Power Supply Voltage ............
6.2.2 Setting the YENET1200 Node Address .........
6.2.3 Turning ON the Control Power Supply ..........
6.2.4 Turning ON the Main Circuit Power Supply ......
6.2.5 Checking the Motor CoolingFan ...............
6.2.6 Starting Trial Operation .......................

6.3 Converter and Inverter LED Displays ... ..
6.3.1 Display Details Tables ........................

6.3.2 Display when the Converter Control Power Supply Is
Tumned ON . ...

6.3.3 Display whenan ErrorOccurs .................

6.4 Constant Settings......................
6.4.1 User Constant Functions Table ................
6.4.2 Soft Start Time Setting (TSFS: C1-10) ..........
6.4.3 Load Factor Meter Full Scale (LMFS: C1-18) ....
6.4.4 Zero Speed Detection Level (ZSLVL: C1-19) ....
6.4.5 Speed Agree Width (AGRBD: C1-20) ...........

6.4.6 Speed Detection Level and Detection Width
(SDLVL: C1-21, SDHYS: C1-22) .............

6.4.7 Torque Detection Signal Operation Level
(TDLVL: C1-23) . veieees

6.4.8 External Control Torque Limit Level
(TLEXT: C1-24) ..

6.4.9 Motor Code Selection (MTR: C1-25) ...........
6.4.10 Rated Speed (S100: C1-26) ..................

6.4.11 Gear Ratios (RHGR: C1-27, RMGR: C1-28,
RLGR: C1-29) ...
6.4.12 Servo Mode Flux and Base Speed Ratio
(®SVH: C1-31, RBSH: C1-32,
®SVL: C1-33,RSBL: C1-34) ................

o O
CPUING B N

oS J- e
& dhh

c»?)ovcn ouch
© © oy NN
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Trial Operation

6.4.13 Positioning Completion Detection Width
(ZFIN: C2-09 and C3-09)
and Positioning Completion Cancel Width

(ZCAN: C2-10and C3-10) .................. 6-13
6.4.14 Orientation Speed (SORT : C2-11 and C3-11) .. 6-14
6.4.15 BCD Stop Position Reference Resolution

(PBCD: C2-12and C3-12) .................. 6-15

6.5 Speed Control Mode Adjustment Procedure 6 -16
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/A WARNING

Turn ON the power supply only after closing the upper and lower covers. Do not open the covers
while current is flowing.

Failure to observe this warning can result in an electric shock.

The Digital Operator stop button can be disabled by a function setting; you must install a sepa-
rate emergency stop switch.

Failure to observe this warning can result in personal injury.

/\ CAUTION

Never touch the heatsink because the temperature is very high.

Failure to observe this caution can result in harmful burns to the body.

Verify the safe working range of the Motor and machine before operation.
Failure to observe this caution can result in personal injury.

Do not check signals during operation.

The machine or the Unit may be damaged.

Do not change the settings of the inverter unnecessarily. All the constants of the Inverter have
been preset at the factory.

The machine or the Unit may be damaged.
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Trial Operation

6.1 Procedure

Perform trial operation according to the following flowchart.

Item

Details

Refer-
ence
Page

Installation and Mounting

Install the Inverter and Converter according to the installation conditions.
* Check that the installation conditions are satisfied.

1-5

Wiring

Connect the power supply and peripheral devices.
¢ Select peripheral devices that meet the specifications, and wire them firmly.

* Be sure to check that the main circuit power supply input terminals (R/L1, S/L2, and T/L3) and control
power supply input terminals (A1/r and A/2t) are wired firmly.

Check that the Motor output terminals (U/T1, V/T2, and W/T3) and the Motor are connected firmly.
Check that the ground terminal is connected firmly.

Check that the wiring between the Converter and Inverter (main circuit DC (P/+ and N/-), control power
supply (P1 and N1), and control signal (SCN and 51CN)) is connected firmly.

If using a Unit mounted inside of a panel (11 kW min.), check that the power supply terminals (A1[J/r[]
and A2[J/r[J) for the cooling fan are connected firmly.

Check that the control circuit signal and Control Unit are wired firmly and be sure that all control circuit
signals are OFF.

* If using an Orientation Card, check that the Card is wired firmly.
* If using a magnetic contactor for switching windings, check that the contactor is wired firmly.

2-3

Check Power Supply
Voltage

Check that the power supply voltage is correct before turning ON the power supply.
* Main circuit power supply voltage
200 V class: 3-phase 200 to 230 VAC, 50/60 Hz
400 V class: 3-phase 400 to 460 VAC, 50/60 Hz
* Control power supply voltage
1-phase 200 to 230 V, 50/60 Hz

5-5

Set YENET1200 Node
Address

If using an NC Drive (M5N), set the Inverter YENET1200 node address correctly using rotary switch
SW1.

5-5

Turn ON Control Power
Supply

Turn ON the control power supply, and check that there are no abnormalities with the Inverter and
Converter.

¢ If the 7-segment LED display is normal when the power supply is turned ON, it will read as follows:
Converter LED display: “~ //”
Inverter LED display: “_ h ”

* If an error occurs, details of the error will be displayed on the LED display (or on the Digital Operator
data display). Refer to Chapter 12 Troubleshooting, and perform the appropriate remedy.

5-5

Turn ON Main Circuit
Power Supply

Turn ON the main circuit power supply, and check that the 7-segment LED display on the Converter
) »

has changed to “~ }

* If the Converter LED display continues to display “~ //”, the main circuit input voltage is too low, or

the phase has been interrupted. Check the input power supply voltage.

Check Motor Cooling Fan

When the main circuit power supply is turned ON, the Motor cooling fan will start to rotate. Check that
the direction of the Motor air flow is correct as shown in Fig 6.1.

5-6

Check Motor Code

Check that the Motor code selection (C1-25) is set correctly. (Check the Motor model and Motor code
using the factory settings table enclosed with the Inverter.)

* If changing the Motor code (C1-25) set value, be sure to turn OFF the control power supply for three
seconds and then turn it ON again to enable the changed settings.

5-11

Perform Trial Operation

Send the RUN signal to start trial operation. (If using a Digital Operator for the trial operation, refer to
5.3.5 Digital Operator Operation Mode.)

* When the RUN signal is sent, check that the 7-segment LED display on the Inverter and Converter
changes to “~ ,-”.

e Check that the direction of Motor rotation is correct.

» Check that there is no abnormal vibration or noise coming from the Motor.

5-5
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6.2 Trial Operation Procedure

6.2 Trial Operation Procedure

This section explains in detail the procedure shown in the flowchart on the preceding page for the trial operation.

6.2.1 Checking the Power Supply Voltage

Turn OFF the MCCB on the Converter power supply, and check the power supply input voltage supplied
to the Converter on the primary side of the MCCB. Use a voltmeter or rotation tester that can measure input
voltage for the measurement. The input voltage tolerance range is shown in the following table.

Table 6.1 Power Supply Voltage Tolerance Range

Converter Nominal Voltage/Frequency Voltage Fluctuation Toleration
Range

200 V Series 200 V/50 to 60 Hz 170 to 242V
220 V/50 to 60 Hz

230 V/60 Hz 170 to 253 V

400 V Series 380V 340 to 484 V
400 V/50 to 60 Hz
440 V/50 to 60 Hz

460 V/60 Hz 340 to 506 V

Note: The Inverter can operate within the voltage fluctuation range shown in the table above, but
make the following settings for optimum characteristics. 200-V series: 200 to 240 V, and
400-V series: 400 to 480 V. If the voltage falls below 200 V or 400 V, lower outputs may
not be possible in the high-speed range as specified. Therefore, if the input voltage can be
converted to within these ranges using transformer tap conversion or other method,opti-
mum operation according to the characteristics can be achieved.

6.2.2 Setting the YENET1200 Node Address

Before turning ON the control power supply, set the YENET1200 node address using rotary switch SW1
on the Inverter Unit. The node address must agree with the NC Unit node address parameter settings.

6.2.3 Turning ON the Control Power Supply

When the control power supply is turned ON, “ = £/ ” will be displayed on the 7-segment LED display on

the Converter, and “ = & ” will be displayed on the 7-segment LED display on the Inverter. If the display
differs from this, refer to Chapter 12 Troubleshooting for details.

IMPORTANT Turn ON the control power supply before (or at the same time as) turning ON the main control circuit power

supply. Also, turn OFF the main power supply before (or at the same time as) turning OFF the control power
supply. Failure to observe this precaution can result in the Converter and Inverter malfunctioning.

6.2.4 Turning ON the Main Circuit Power Supply

When the main circuit power supply is turned ON, the 7-segment LED display on the Converter will

changeto“~ b Atthe same time, the CHARGE indicators on both the Inverter and Converter will light

red. At this time, if an error is displayed and the above display does not appear, refer to 12.3 Inverter Fault
Table for details.

If the 7-segment LED display continues to display “ = £/ ”, the main circuit input voltage is too low or the
phase has been interrupted. Check the input power supply voltage.
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6.2.5 Checking the Motor Cooling Fan

6.2.5 Checking the Motor Cooling Fan

When the main circuit power supply is turned ON, the Motor cooling fan will start to rotate. Check that
the direction of the Motor cooling flow is as shown in the Fig.6.1 . With the standard specifications configu-
ration, the cooling flow enters from the load side, and is vented on the side away from the load.

A
&,
e
= %ﬁ |
AP L
' P, { 1
1 - - J - -
. I
|
— |
4 N |
= S|
BRI
(a) Flange-mounted Motor (b) Foot-mounted Motor
Fig 6.1 Direction of Motor Cooling Flow

6.2.6 Starting Trial Operation

When the checks after the power supply has been turned ON have been completed, send a RUN signal to
start the trial operation. When the RUN signal is sent, the 7-segment LED display on the Inverter and Con-

verter will change to “ = " ”. Gradually increase the speed reference from 0% to start the Motor.

At this time, check whether the direction of Motor rotation is correct. If the rotation direction is forward
(FWD) and the speed reference is positive, rotation should be counterclockwise seen from the load end
of the Motor shaft. If the rotation direction is reversed or if the Motor vibrates but does not rotate even when
aRUN signal is sent, the phase sequence of the power supply cable and the encoder signal wire is incorrect.
Turn OFF the power supply, check that the CHARGE indicator and the 7-segment LED displays are no
longer lit, and then check the wiring.

If the Motor rotation direction is normal, change the speed reference or switch the forward and reverse
rotation references, and check that Motor acceleration and deceleration is smooth in both the forwards and
reverse directions. At the same time, check that there is no abnormal vibration or sound coming from the
Motor. (A sound of several kHz occurring periodically from the Motor is caused by the control system,
and is not an error.)

Operation Reference + -
RUN Signal FWD CCW CwW
REV CwW CCwW
CCw
cw Fig 6.2 Direction of Motor Rotation

IMPORTANT Operating Precautions

¢ Check that the Motor is stopped before starting an operation. If the Motor is started while it is coasting,
the protective functions, such as main circuit overvoltage (AL-11) and overcurrent (AL-01), may op-
erate.

¢ Do not change the wiring or insert or remove connectors while the power supply is turned ON.
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6.3 Converter and Inverter LED Displays

6.3 Converter and Inverter LED Displays
This section explains the Converter and Inverter LED displays.
6.3.1 Display Details Tables
Details on the 7-segment LED displays on the Inverter and Converter are shown in the following tables.

Table 6.2 Seven-segment LED Display Details
B Converter

Display Explanation
- /_,’ Indicates that the main circuit power supply is turned OFF, or the Unit is

operating below specifications.

- ,’7 Indicates that the Inverter is not operating.
r

Indicates that the Inverter is operating.

,3 - Indicates an error. Alternately displays the error number and the error
B details. (This example shows that the error, which is the 2nd to occur, is an

(Error number) overcurrent. For other errors, refer to Table 12.1.)

[l’ H If only one error has occurred, only the error details are displayed.

(Error details)

LI Indicates that the WDT is working correctly (Exchange the control card).
B Inverter
Display Explanation
- ,’_—, Indicates that the Inverter is not operating (baseblock condition).

- Indicates that the Inverter is operating.

,_3 - Indicates an error. Alternately displays the error number and the error
(Error number) details. (This example shows that the error, which is the 2nd to occur, is a
broken Motor thermistor wire. For other errors, refer to Table 12.2.)

LI’ l_: If only one error has occurred, only the error details are displayed.
(Error details)

LI Indicates that the WDT is working correctly (Exchange the control card).

Note: The M5N (for NC systems) does not have a 7-segment display for the Inverter.

6.3.2 Display when the Converter Control Power Supply Is Turned ON

‘When the control power supply is turned ON, the 2-digit 7-segment LED display will display the software
version of the Converter control card (with software version 0[]20 or later).

Example: Software version is 0020.

Control power supply is
turned ON

i

When the control power supply is turned ON, 88
is displayed for 1 s.

]
D)

I

]

The leftmost 2 digits of the software version are
displayed for 2 s.

<
~
.\

The rightmost 2 digits of the software version are dis-
played for 2 s.

ny
23

This symbol is displayed to indicate that startup has
been completed normally.

-~
-

)
[ g
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6.3.3 Display when an Error Occurs

6.3.3 Display when an Error Occurs

If multiple errors are detected in the Inverter and Converter, the details for a maximum of four Converter
errors and six Inverter errors will be saved. Consequently, the order in which the errors occurred can be
viewed. (The display switches automatically.)

Example: Overcurrent (error number 01) and main circuit overvoltage (error number 11) have occurred
in the Inverter.

b
! - Displays the error that occurred first for 1 s.
,5’ ,’ Displays overcurrent error for 2 s.

Indicates that the error was the second to occur.

J -
c (Displayed for 1 s.)
,’ / Displays main circuit overvoltage error for 2 s.
<7i




6.4 Constant Settings

6.4 Constant Settings

This section explains the user constant functions and settings.

6.4.1 User Constant Functions Table

A table of user constant functions is shown below. Change the constant set values depending on the operat-
ing specifications. Refer to 5.3.4 Control Constant Display Mode for setting methods.

Check that the following constant set values match the operating specifications.

e Inverter settings

e Machine specification settings

e Sequence input signal settings

Table 6.3 User Constant Functions
No. Item Details Related Constants M5A | M5N
1 Inverter settings Inverter Capacity Selection C1-56 ON ON
Motor Code Selection C1-25 ON ON
Orientation Control Method Selection C1-39bit 0 ON ON
YENET1200 Card Encoder Selection C1-58 bit 0 OFF ON
RUN Mode Selection C1-37 bits 1 and 0 ON ON
2 Machine specification Rated Speed C1-26 ON ON
settings Gear Ratio Settings C1-27 0 29 ON | ON
3 Sequence input signal Sequence Input Signal Selections C1-36 bits 1 and 0 (TLL/INC) ON ON
settings C1-36 bit 3 (SSC/SV)
C1-36 bit 4 (PPI/LM10)
C1-37 bit 2 (RDY/EMG2)
C1-40 bit 3 (ORT/NCORT)
Torque Limit Signal C1-24 and C1-38, bit 2 ON ON
12-bit Digital Reference Signal Selection C1-36 bit 7 (Speed/position reference) ON OFF
4 Sequence output signal Zero-speed Detection Level (ZSPD) C1-19 ON ON
settings Speed-agree Signal (AGR) C1-20 and C1-38 bit 6 ON | ON
Speed Detection Signal (SDET) C1-21 and C1-22 ON ON
Torque Detection Signal (TDET) C1-23 and C1-40 bit 2 ON ON
5 Speed reference settings Soft Start Time Setting C1-10 ON ON
Analog Speed Reference Adjustments C1-11, C1-12, and C1-38 bit 5 ON OFF
Digital Speed Reference Settings C1-37 bits 7 and 6, and C1-41 to 48 ON OFF
6 Analog output signal Speedometer Signal Adjustments C1-16 and C1-54 ON OFF
settings Load Factor Meter Signal Adjustments Cl1-17, C1-55, C1-18, C1-38 bits 1 and 0, | ON | OFF
C1-38 bit 7, and C1-40 bit 4
7 Speed control system Speed Control Gain Adjustments C1-01 to 04 ON ON
adjustments Motor Flux Lower Limit Level C1-30 ON | ON
Torque Reference Filter Time Constant C1-09 ON ON
8 Servo mode settings Analog Speed Reference Gain in Servo Mode C1-38 bit 3, C1-40 bit 5, C1-49, and C1-50 ON OFF
Servo Mode Flux and Base Speed Ratio C1-31to 34 ON ON
Speed System Adjustment in Servo Mode C1-05 to 08 ON ON
9 Other settings Zero-speed Braking Time C1-35 ON ON
Excessive Speed Deviation Protection Operation | C1-38 bit 4, and C1-40 bits 1 and 0 ON ON
Adjustments
Load Fault Detection Selection C1-40 bit 7 ON ON
Fault Record Clear Selection C1-57 bit 0 ON ON

MS5A: Stand-alone drive (analog speed reference settings); M5N: NC system (YENET1200 serial communica-

tions)

ON: Constant valid; OFF: Constant not valid (Not used.)
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6.4.2 Soft Start Time Setting (Tsgs: C1-10)

6.4.2 Soft Start Time Setting (Tggs: C1-10)

The Inverter speed base is the time set to be taken from 0 min~.. to the rated speed (C1-26), or from the
rated speed setting to 0 rotations/min. The reference/time relationship is shown in the following diagram.
The soft start time can be set between 0.1 and 180.0 s.

The acceleration and deceleration times may be longer than the soft start time setting due to load inertia.

(%) Speed reference
® 100
he / Rated speed (C1-26)
© """
c |
© |
[} |
o |
C i
9] i
k) ! Speed base
Q I
- |
3
& | Tsrs |
Fig 6.3 Soft Start Time Setting

6.4.3 Load Factor Meter Full Scale (LMgg: C1-18)

The load factor meter displays the output ratio (in %) over the Motor rated output while the Motor is operat-
ing. Set the full scale value (i.e., the percentage value over the Motor continuous rating) of the load factor
meter using control constant C1-18. The setting can be between 120% and 500%.

6.4.4 Zero Speed Detection Level (ZSyy.: C1-19)

Use this constant to set the detection level for the zero speed signal. The standard setting is 30 min~!. The
setting can be between 3 and 60 min~!. As shown in the following diagram, the operation point has an hys-
terisis of =2 min~1.

ON (contact closed)
Lit when Zgpp is ON

(U1-10 display)

Fig 6.4

Signal output

|
i
1
|
|
|
|
1
|
|

OFF (contact open)

L
0 —
|

== Motor speed

i
i —2: +
C1-19

Zero Speed Signal Detection Level and Operation Display
6.4.5 Speed Agree Width (AGRgp: C1-20)

Use this constant to set the operation level of the speed agree signal (AGR) (ON when the speed agrees).
The speed agree width can be set between 10% and 50%. The standard setting is 15%.

50
X
Lit when AGR is ON 5 L tandard setting
.‘E et T
—Z _— g15Fm——
RN R S 10—
. ) ) - - ]
HERANEEEN 8 o
? 12 © - Operating
. [0
(U1-10 display) 0.4 8_ % area *
Speed reference (%) 100
Note: The speed deviation shows the % value when
Sqgg (C1-26) is taken to be 100%.
Fig 6.5 Speed Agree Width Settings and Operation Display
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6.4 Constant Settings

6.4.6 Speed Detection Level and Detection Width (SDyy: C1-21, SDyys: C1-22)

When the Motor speed is below the set value, the output signal (SDET) turns ON. At this time, the U1-10
operating status display on the Digital Operator is as shown below. The speed detection signal level
(C1-21) can be set between 0% and 100%, and the speed detection signal detection width (C1-22) can be
set between 0% and 10%. (The percentage of the rated speed (C1-26) is displayed.)

C1-22
Lit when SDET is ON - /A
5_ ON '“T“‘
=] 1
— _ 7 _— _ 3 !
e g !
I ® |
— = = = = : OFF
) 0 . N
(U1-10 display) C1-21 1 Motor speed
Fig 6.6 Speed Detection Signal Level and Operating Status Display

6.4.7 Torque Detection Signal Operation Level (TDy_: C1-23)

This constant is the set value for the torque detection signal (TDET) operation level. (The signal turns ON
when the torque is below the set value.) When TDET is ON, the U1-10 operating status display on the Digi-
tal Operator is as shown below. The torque detection signal operation level can be set between 5% and

120%, taking 30 minutes rated torque to be 100%. As shown in the following diagram, the operation point
has an hysterisis of = 10%.

Lit when TDET is ON ON |
= [
Vi é— -101+10
] - - - (o]
HTNEEEEEN S |
R R O O 5 !
177} | OFF %)
) 0 °
(U1-10 display) C1-23 1 Torque reference
Fig 6.7 Torque Detection Signal Operation Level and Operation Display

6.4.8 External Control Torque Limit Level (TLgx: C1-24)

This control constant is used when limiting the torque externally. The limit can be set between 5% and
120%, taking the rated torque for 30 minutes as 100%.

6.4.9 Motor Code Selection (MTR: C1-25)

The Motor code sets the level of Motor control constants stored in the Inverter memory. The Motor codes
are shown in the table 6.4. When changing the Motor code settings, check that the new value matches the
Inverter Unit capacity. If the selected Motor code and the Inverter capacity do not agree, error code AL-EQ
(Motor Code Selection Error) will be displayed. Also, if no Motor code has been registered, error code
AL-E1 (Motor Code Not Registered) will be displayed.

If the motor being used is not listed in the following table, please contact your Yaskawa representative for
motor code information.
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6.4.9 Motor Code Selection (MTR: C1-25)

IMPORTANT Precautions when Changing the Motor Code

After changing the Motor code, be sure to turn OFF the control power supply. Next, check that the Digital
Operator display is no longer lit, and then turn ON the power supply again. This operation will enable the new
Motor code.

Table 6.4 Motor Codes for Standard Spindle Motors

Voltage Motor Inverter Inverter Motor Model Motor Motor Max. 30 min./ | Load Fac-
Class Capacity Capacity Code Speed Continuous | tor Meter
Selection (C1-25) (min-T) Rated Out- | Max. Value
(C1-56) put (kW) (%)
200V Standard 23P7 04 UAASKA-04FZ[] 001 8,000 3.712.2 202
25P5 05 UAASKA-06FZ[] 002 8,000 5.5/3.7 178
27P5 06 UAASKA-08FZ[] 003 8,000 7.5/5.5 164
2011 07 UAASKA-11FZ[] 004 6,000 11/7.5 176
2015 08 UAASKA-15FZ[] 005 6,000 15/11 164
2018 09 UAASKA-19FZ[] 006 6,000 18.5/15 148
2022 0A UAASKA-22FZ[] 007 6,000 22/18.5 143
2030 0B UAASKIJ-30FZ[] 008 4,500 30/22 164
2037 0C UAASKIJ-37FZ[] 009 4,500 37/30 148
Wind%ng 25P5 05 UAASKB-06FZ[] 062 6,000 (1,500) 5.5/3.7 178
selection 27P5 06 | UAASKB-0SFZ[] 063 6,000 (1,500) | 7.5/55 164
2011 07 UAASKB-11FZ[] 064 6,000 (1,500) 11/7.5 176
2015 08 UAASKB-15FZ[] 065 4,800 (1,000) 15/11 164
2018 09 UAASKB-19FZ[] 066 4,800 (1,000) 18.5/15 148
2022 0A UAASKB-22FZ[] 067 4,800 (1,000) 22/18.5 143
2030 0B UAASKB-30FZ[] 068 4,800 (1,000) 30/20 180
400V Standard 45P5 25 UAASKA-06FZJOOE 102 8,000 5.5/3.7 178
47P5 26 UAASKA-08FZ[JOOE 103 8,000 7.5/5.5 164
4011 27 UAASKA-11FZ[JOOE 104 6,000 11/7.5 176
4015 28 UAASKA-15FZ[JOOE 105 6,000 15/11 164
4018 29 UAASKA-19FZ[JOOE 106 6,000 18.5/15 148
4022 2A UAASKA-22FZ[JOOE 107 6,000 22/18.5 143
4030 2B UAASKIJ-30FZ[JOOE 108 4,500 30/22 164
4037 2C UAASKIJ-37FZ[JOOE 109 4,500 37/30 148
4045 2D UAASKIJ-45FZ[JOOE 10A 4,500 45/37 146
Wind%ng 45P5 25 UAASKB-06FZ[JOOE 162 6,000 (1,500) 5.5/3.7 178
selection 47P5 26 | UAASKB-0S8FZ[JOOE 163 6,000 (1,500) | 7.5/55 164
4011 27 UAASKB-11FZ[JOOE 164 6,000 (1,500) 11/7.5 176
4015 28 UAASKB-15FZ[JOOE 165 4,800 (1,000) 15/11 164
4018 29 UAASKB-19FZ[JOOE 166 4,800 (1,000) 18.5/15 148
4022 2A UAASKB-22FZ[JOOE 167 4,800 (1,000) 22/18.5 143
4030 2B UAASKB-30FZ[JOOE 168 4,800 (1,000) 30/20 180

Note: Values in parentheses are the maximum speed (min~!) of the low-speed windings.
The maximum value of the load factor meter = (30-min rated output x 120%)/(continuous rated output) (%)
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6.4 Constant Settings

6.4.10 Rated Speed (S1go: C1-26)

Set the rated speed to match the machine specifications. The Motor will operate at this rated speed when
the speed reference value input is 100%. The rated speed can be set between 100 min~! and the maximum
Motor speed.

6.4.11 Gear Ratios (RHGR: C1-27, RMGR: C1-28, RLGR: C1-29)

Use these constants to set the gear ratio of the Motor shaft and the load shaft according to the machine
specifications. The gear ratio (= load shaft speed/Motor speed) can be set to between 0.0400 and 2.5000.
The set value affects the characteristics during orientation control, so set the accuracy to four decimal
places.

6.4.12 Servo Mode Flux and Base Speed Ratio
(Psyn: C1-31, Rggy: C1-32, dgy : C1-33, Rgp: C1-34)

Use these control constants when increasing the rated torque control range, such as for a solid tap. As
shown in the following diagram, set the flux level (C1-31 and C1-33) and the base speed ratio (C1-32 and
C1-34) in relation to each other.

(%)
100 I Normal operation
Flux Servo Todle
|
T i
I
C1-31 l {\
C1-33 ! .
| 1
0
Base speed ‘
Base speed x 81 2421
Fig 6.8 Servo Mode Flux Level

6.4.13 Positioning Completion Detection Width (Zgn: C2-09 and C3-09) and Posi-
tioning Completion Cancel Width (Zcan: C2-10 and C3-10)

Make sure the Motor is stopped before setting the Positioning Completion Detection Width and Position-
ing Completion Cancel Width. The orientation completion signal turns ON when the deviation between
the stop position reference and the stop position is below the completion detection width for 60 ms or lon-
ger. Also, after the completion signal has been output once, if the deviation is greater than the completion
cancel width, the completion signal will immediately turn OFF.

The encoder orientation control for both the completion detection width and completion cancel width can
be set between 0 (0°) and 200 (17.6°), and the magnetic sensor orientation control for both the completion
detection width and completion cancel width can be set between 0.0 and 20.0°, but the completion cancel
width cannot be set to a smaller value than the completion detection width. Also if after setting the comple-
tion cancel width, the completion detection width is set to a greater value than the completion cancel width,
the completion cancel width will automatically be set to the same value as the completion detection width.

Cancel width P <P,

Detection width

Completion signal
200 -P, —Pj

0 +P4 +Ps +200
{ Stop reference (+20°)

(-207) position
Setting width |
1
Note: Values in parentheses are when using magnetic sensor orientation control.
Fig 6.9 Completion Signal Detection Position
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Trial Operation

6.4.14 Orientation Speed (Sprt: C2-11 and C3-11)

6.4.14 Orientation Speed (Sggrt: C2-11 and C3-11)

Make sure the Motor has stopped before setting the orientation speed.

The orientation speed settings are determined by the moment of inertia (including the Motor shaft), and
the torque. Consequently, calculate the load shaft moment of inertia and the load shaft torque when using
the H gear for each machine separately, and then determine the orientation speed by referring to the dia-
gram below. This speed is the upper limit, so the orientation speed can be set to a lower value than this one.

o m?2 em2
(kgf 4(r)n_) 1(I(;g me) 30 min~1 60 min-"
// 100 min-1
7
// // 150 min-1
Formula // // / A | |4200 min-1

J= % X K[Z-—N (Kp: Position loop gain 10/ /' )

/ 300 min~1

" /| /// 1| {400 min-"
Vv y 7 7 4
GD? // /// / / // // 1600 min-1
al- 1 /] /. / / /| / d
'%j - // // - // pd
B VAR ARy A A .4
5 ST AT T
ol E // // / B // ) /
é / /| / /// / //
5 / ,/ S // / ,/
g ANAN N /
§ yavd A A
S / A1
1 e
0.41- 0.1 / // / /// /|
YA 4
ARV AN 4 A Note: Convert the load shaft torque us- -
L/ 4 ing the gear ratio (load shaft/Motor [
02l ,/ /] / shaft) of the Motor continuous rated
/// // torque.

o1l ¢

0.04 L0.01
10 100 1000 (N » m)

Load torque (Ts)
Fig 6.10 Orientation Speed Settings
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6.4 Constant Settings

6.4.15 BCD Stop Position Reference Resolution (Pgcp: C2-12 and C3-12)

Make sure the Motor has stopped before setting the BCD stop position reference resolution.

The BCD stop position reference resolution can be set between 0.5° and 180.0°, but the stop position refer-
ence must be within =360°. For example, when the set value = 90°, the resolution will be 90° with a stop
position reference of 1, 180° with a stop position reference of 2, 0° with a stop position reference of 4,
and 90° with a stop position reference of 5.

+360°! ! |
| 1 |
-10 -5 I ! V
1 1 1 | | 1 Il 1 ! 1 | 1 L | 1 1 [ 1
7 | 0 5 10
i
! % | When C2-12 or C3-12 = 90
-360°!

Fig 6.11 Stop Position Reference and Stop Position
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Trial Operation

6.5 Speed Control Mode Adjustment Procedure

First check that the Motor is operating normally, and then adjust the speed control mode according to the adjust-
ment procedure shown below. Also, if replacing the Motor or Inverter, be sure to perform the adjustments
shown below.

Adjustment Item and Procedure Details
Initial Settings
| Turn ON the power supply. | ¢ Check the settings according to the factory settings table.
¢ RUN Operation (0 V Common)
| Make initial settings. | 7 ENG
¢ CHNE- N RDY
Turn ON emergency stop (EMG) Stop
and operation standby (RDY). | 8
¢ : o—1—— FWD
| Enter the rated speed reference. | RUN | ,,
—— O0VCOM
. 19 EXTCOM
|Trun ON forward rotation (PWD). | iz 24VCOM
—— SCOM
Digital | 3 %g:::::::;i__ oV
S spee 10V /100%
reference analog
or digital? Check input signal.
 Input signal status (U1-09)
Analog

After acceleration is completed, R
check the motor speed using U1-01. T

\ RDY, EMG, and FWD are lit.
motor speed Motor speed adjustment value (C1-12)
agree with the ref- (P.U.)
erence? S | e ——
i
NO 9 |
Higher than reference? Q 1.0fF———~——~ I
n I !
09}-— ! |
! !
oo
Adjust C1-12 (Sapy) to L‘ ) ! |
> smaller than current value. 059 10 11 (Ci-12)
* C1-12 = Reference speed/Actual motor speed
Adjust C1-12 (Sapy) to
smaller than current value. Example: When reference speed = 6,000 min~! and actual speed =
| 6,060 min~!1., C1-12 = 6,000/6,060 = 0.99
¥

(Continued on next page.)
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6.5 Speed Control Mode Adjustment Procedure

Adjustment ltem and Procedure

Details

Is speedometer
display correct? (See
note.)

Is meter display
greater than motor
speed?

YES

Adjust C1-16 (SMapy) to
smaller than current value.

v

Adjust C1-16 (SMapy) to
greater than current value.
I

\ T

Turn ON and OFF the forward rotation signal
(FWD) to accelerate and decelerate the Motor.

Is load
factor display during
accel/decel correct?
(See note.

NO

‘L

Turn OFF the FWD signal
to stop the Motor.

!

Display C1-17 data using
the Digital Operator.

!

Press the DATA/ENTER
Key and the RESET Key at
the same time.

YES

Y

Turn OFF the FWD signal to l
stop the Motor.

Is the load factor
display too large?

Adjust C1-17 (LMppy) to
smaller than current value.

'

Adjust C1-17 (LMapy) to
greater than current value.

!

Press the DSPL Key to
reset the values.

!

| Press the UP Direction Key.

\
Adjustment completed |

Speedometer signal adjustment value (C1-16)

.
n&

1.0

o
©

Speed ometer signal

i
|
!
I
|
!
!
1
i
|
|
I
I
I
i
1

i
|
|
|
[
|
|
I
|

i
i
|
£ |
|
1

0.9 1.0 1.5 (C1-16)
C1-16 = Actual measured motor speed/Speedometer
display value

Example: When motor speed = 6,000 min~! and speedometer display
value = 5,940 min~!, C1-16 = 6,000/5,940 = 1.01

Load factor meter display maximum value (120% of rated torque
for 30 min.)

Load factor meter display maximum value

Capacity LM Capacity LM
3.7/2.2 202% 18.5/15 148%
5.5/3.7 178% 22/18.5 143%
7.5/5.5 164% 30/22 164%
11/7.5 176% 37/30 148%
15/11 164% | 45/37 146%

Signal output for load factor meter adjustment

120% rated torque

Load factor me- for 30 min. signal*

ter signal LM 1
oV
DATA || >
DSPL

Load factor meter signal adjustment value (C1-17)

= (PU)
§ 1.5 f-—mm e
2 !
8 I
[} |
€ 10— !
S | !
§ 09— | |
S P {
o - 1 | |
- 1 | |
1 1 1

0.9 1.0 1.5 (C1-17)
C1-17 = (120% of rated torque for 30 min.)/Load factor meter display
value

Example: When load factor meter display value = 150% at
7.5 kW/5.5 kW, C1-17 = 164/150 = 1.09

*  When CI-38 bit 7 is ON, a 100% continuous rating signal is output.

Note: Analog monitor signal (speedometer and load factor meter) adjustment is not necessary when using the NC system (M5N).
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Wide Constant Power Control Using Winding
Selection

This chapter explains the features, connections, operations, switching meth-
ods, and precautions for wide constant power control using winding selec-
tion.

7.1 Features of the Winding Selection Wide

Constant Power Drive .................... 7 -2
7.2 Winding Selection Motor Standard

Connections ........... ... ... i 7 -3
7.3 Motor Characteristics ..................... 7 -4
7.4 Winding Selection Operation ............... 7-5
7.5 Winding Selection Methods ................ 7 -6

7.5.1 M Code Winding Selection Method .................. 7-6

7.5.2 Automatic Winding Selection methods ............... 7-8
7.6 Winding Selection Control Precautions .. ... 7 -11



Wide Constant Power Control Using Winding Selection

7.1 Features of the Winding Selection Wide Constant Power
Drive
The AC main shaft Motor winding selection function is provided as an effective method of increasing the

constant power control range of the machine-tool main shaft drive. The features of the function are shown be-
low.

B Wide Constant Power Control Range

A constant power range of 1:12 can be obtained using the Motor drive without using a gearbox.

B Small Controller Capacity

When expanding the constant power control range using the AC main shaft drive, the Motor current must
also be expanded in the low-speed area, and the controller capacity must also be increased. When using
winding selection, a constant power control of 1:12 can be obtained using a standard controller capacity,
simply by changing the Motor winding connections.

B Good Control Stability

Winding selection enables optimum control by dividing the constant power control range into low-speed
coils and high-speed coils. Consequently, stable control can be obtained by increasing the loop gain as
well.

B Special Magnetic Contactor for Winding Selection

The magnetic contactor is a compact model developed for winding selection. The contactor has a mechani-
cal life of 5 million operations minimum.

7-2



7.2 Winding Selection Motor Standard Connections

7.2 Winding Selection Motor Standard Connections

As shown in the following diagram, this system requires winding selection signals in addition to speed refer-
ence signals such as FWD and REV. In winding selection, a special magnetic contactor is used that can operate
directly from the Inverter.

3MCCB
53
S o~
’e] o
3-phase 200 VAC™1
Magnetic contactor
- R for winding selection
P1N1 power N
iIMCCB  1MC PID NS supply cable Fro No ” 17 !
VS-656MR5 P1d P1 1 18
R—6 0\ RIL1 VS-626M5 )
3-phase 53 M N1 Gp————ONI l\J/ﬁ; N s
200 VAC™1 8 it Si2 5CN, ' 51CN W/T3 § 16 i\ \
T—8 oM — TIL3 20NP 5
+24 V|10 13 11 Y
r! cein 14 7 Z
2MCCB  2MC | t1 X ' 82; 12, o X ' .
13
N\
{-phase O My Allr H
200VAC t _5 o M ) A2t ||
Flat cable
1
® | 52CN @;gﬁ;i O] .
= M1 @ = Ground to 100 Q or less.
Ground to 100 Q or less. Not used 2CN '
1CN | +5V | 456 ) 1 [
| T oV |7,23 . 2 ' |
Not used 3CN PA | 16] L 3
Didital 1 *pA |17 TP, 4
] OE:;W , PB |18 R |g
! *PB ] Pi
MCCB: Wiring circuit breaker (optional) PC 1?1 v : | !7 PG '
MC: Magnetic contactor T -
X PC |15 p' ! '8
L:ACreactor L 4 ) — S
' 6CN ! , "
x5 ! 8 [ 11 IS f
19,20,21 | EXTCOMO2, THSA .
2223 24VCOM | THSB | 9 TP 12
23;:’9 rezhemf" T 2405 |OVCOM Ss |7 Y [10
P PPy b 6[RDY ¥ vy |
7| EMG ' 1C_N
? 8| FWD ' PAO | 13 Fa
O/C 9| REV « *PAO |14][_TP
O/C 0| TLH | PBO | 15, !
° 11 | TLL(INC) ! *PBO | 16 P Motor encoder
?C 12| SSC(SV) ! PCO| 11 . signal output
O/g 3| RST ' spco [12][ P
o 14| CHW : SS| 17, e/ )
{
o 5 | DAS . v
5o 15| PPI ,
o 16| ORT ) . w 12-bit digital
O/C 117 | LGR .EXTCOM 2|31 T 3 reference
o 18| MGR , 24VCOM |32 24-V external L
I , OVCOM |33 power supply _B_CD 1 BIN
3| scom . é D1 19 - 3-digit|2-digit .
Speed reference i 4| ov | D21 20 (g ; . 2
- b d 2SS 3 , D3| 21" oo v 7y
) v ! D4 |22 o 3 — )
33| ZSPD ' D5 |23 5o 10 7 16
34) AGR ' D624 5o 20 | 2 [ 32
" 35| SDET ' D7|25: o 5 - -
. D8 |26 0 6
36| TDET . 0o |27 gt 80 | 8 [ 128
37/ TLE . ool 8 oo 100 | 10 | 256
_38) ORG . 5 c o 200 | 20 | 512
39| ORE ! D11| 29, 5o 400 | 40 |1024
40| CHWE , D12| 30 5o 800 | 80 | 2048
42| COM1 , —
143 o 6CN
—t
44 FLT SM |47
7 @
*1  Inthe 400-V class, 3-phase 400 VAC is used. oV |48
26 | FCO $
*2  6CN EXTCOMO and 1CN EXTCOM are isolated inter- 127 | FC1 M '
nally. 28| FC2 50
*3  Sequence input common is the external common con- 29| FC3 ov a9 @
tact. 41 | FLTL $ —o
46 | TALM !
indicates shielded twisted-pair cable. 30| COM2
g Ocard |
Fig 7.1 Standard Connections Diagram (for 200 V Class Winding Selection Motor)
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Wide Constant Power Control Using Winding Selection

7.3 Motor Characteristics

Motors with switchable windings with a 1:12 constant power range have a 1:4 constant power range for both
the low-speed and high-speed windings, as shown in the following diagram.

This can be written as Sy /S = SMu/SH = 4. Also, the base speed ratio and maximum speed ratio are set
to Spu/SBL = SMu/SML = 3 to optimize the motor characteristics.

Consequently, the rated output will occur for both the low-speed and high-speed windings between Spy and
SmL, so winding selection is performed within this speed range.

(If the same output occurs in both the low-speed and high-speed coils between Spyy and Sy, the load factor
meter signal may be off by approximately *10%.)

IMPORTANT Low-speed Winding Application Precautions

The characteristics cannot be assured if the low-speed winding speed range exceeds Syyy, o avoid excessive
use.

Low-speed winding output %

P.U
Speed (PU)

Rated output range S

T
c

I

| San SwH
|

|

|

M
1

|

I

|

|

|
|
0

055 T.
Low-speed coil range

| High-speed winding range
1

—— Winding selection range
Fig7.2 Motor Output Characteristics

High-speed winding output
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7.4 Winding Selection Operation

7.4 Winding Selection Operation

The timing chart for switching from low-speed to high-speed windings is shown in the following diagram.

Approx. 170 ms

Winding selection signal (CHW) ON—___ ] OFF
Gate block Gate block
Magnetic contactor for winding
selection
Winding ( 2CN >
10-11
. OFF ON
Auxiliary / ocN
contact | 1013 > !
Winding selection completion signal ON OFF ON
(CHWE)
Control constant Low-speed congtant | % HigH-speed constant
100 ms I
Approx. 30 ms
— 7
Motor current /W\ {\ | i A A i\ n {\

ATAVAV LA 1

Preparing to switch | Switching | Reset after switching
= !

Refertance Contpleted

Note: The auxiliary contact (2CN terminals 12-13) of the magnetic contactor for winding selec-
tion can be checked using control signal U1-09. When the auxiliary contact is ON, CHWA
of U1-09 is lit.

Fig 7.3 Winding Selection Timing Chart




Wide Constant Power Control Using Winding Selection

7.5.1 M Code Winding Selection Method

7.5 Winding Selection Methods

When performing winding selection, design the reference circuits referring to the following three methods, to
make sufficient use of the motor characteristics.

7.5.1 M Code Winding Selection Method

For the main shaft drive of the machine-tool, view the winding selection as an electric gear, and use the
numeric control M codes (M41: Low-speed winding, M42: High-speed winding) as shown in the flow-
chart and timing chart below.

C Start )

\
M42
Low speed to NO
high speed I
M4a1
High speed to
low speed
S reference = K X Schy
N
© S reference < K X Sgy
Speed reference = Scyw
> | YES
Y
S reference
Speed reference = ———————
NO K

Does speed agree (AGR

NO

Winding selection

| - Does speed agree (AGR)?
[~ (CHW turns OFF.) ]

L | Winding selection -
(CHW turns ON.) 1
I
I
I
I
I
I

Switching completed
(CHWE)?

Switching completed
(CHWE)?

_ Sreference |

K L __|Yes _ __ _ _

Speed reference

C End D

* 1. Operations within the dotted lines are Inverter internal signal processes.

* 2. M41: Low-speed winding selection
M42: High-speed winding selection
S reference: Main shaft rotation speed reference (main shaft) S L - M41
Scaw: Winding selection speed (Motor) CHW
(In the diagram, Spy = ScHW = SmL) |
K: Gearbox ratio (When main shaft is traveling at 4,000 min~!, |
if the Motor is operating at 5,000 min~!, K = 0.8.) 0
Speed reference: Motor speed reference.
The relationship between the speed reference and S reference for M41
and M42 is shown in the diagram on the right.

Fig7.4 Flowchart

Speed reference

Sreference 1.0
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7.5 Winding Selection Methods

M41 S500 —— = M42 S2000 M41 S500
M41 | i
] 1
M42 f 1
AGR] - QRF n 1
i I [l [
- I —
[CHWE] OFF LM s 1
! D 2000 min-1 !
| |
_ iSchHw !
Speed 500 min-" 500 min-"
reference | ;
0 i ‘
l |
Speed j
0
Fig7.5 Timing Chart

7-7



Wide Constant Power Control Using Winding Selection

7.5.2 Automatic Winding Selection methods

7.5.2 Automatic Winding Selection methods
This section explains the automatic winding selection methods. There are two methods.

B Using the Inverter Speed Detection Signal

The flowchart and timing chart for performing automatic winding selection judging from the actual motor
speed alone using the Inverter speed detection signal (SDET) are shown below.

C Start D)

r ¢y 1
I I
| Motor speed = NO |
I Scuw + AS I
I I
| Motor speed < |
L] (SDET) OFF F——- Schw - AS

L (SDET) ON -— -

Low-speed winding?

High-speed winding?
- Select high-speed coil. I
r (CHW Turns OFF)
I
|
I
I
I

Y Select low-speed winding

(CHW Turns ON.) — 7]

inding selection
completed
(CHWE)?

-

\i

Winding selection
completed
(CHWE)?

YES

C End )

* 1. Operations within the dotted lines are Inverter internal signal processes.

* 2. Scyw: Winding selection speed (Motor) (Set using control constant C1-21 (SDpyy).)
AS: Switching speed hysterisis width (Set using control constant C1-22 (SDgys).)
Set Scgw and AS as shown below.
Within the diagram,
Scaw — AS 2 S
Scaw + AS = S

S crw OFF
Cl-21=—CHW ___ + 100(%)
S100 A:gz-ze) Y \ (SDET]
Cl—22=m X 100(%) < < L ON
(Where AS = 100 to 200 min~1) -A CHW  +A

(C1-21)
Refer to Chapter 5 Operating the Digital Operator for details on the setting methods.

Fig7.6 Flowchart
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7.5 Winding Selection Methods

$500 S2000 5500
OFF Co . 1
[SDET] 8’|§F ‘ ; I
o o ———— —
[CHWE] ON 1 . 1
! 2000 min-1 ,
500 min-1

Speed reference 0

|
I
500 min~! :
|
|
|
|

L
|
L
N
AS
piivd ScHw \HI
Speed 0—/A% \I\

Fig7.7 Timing Chart
B Using Speed Reference and the Inverter Speed Detection Signal

This method performs winding selection by judging whether the speed reference and actual motor speed
are within the high-speed winding selection range or the low-speed winding selection range, using the
speed reference and the Inverter speed detection signal (SDET). (Refer to the table below.) Compared with
the changing method that uses only the speed detection signal, signal processing is increased, but the fre-
quency of magnetic contactor changing can be reduced. The flowchart and timing chart are shown below.

Speed reference = NO

ScHw + AS
Speed reference <
Schw - AS

NO
YES NO
Select high-speed winding. ]
YES
Y | Select low-speed winding.

(CHW turns ON.) T

Winding selction
completed (CHWE)?2

[l (CHW turns OFF.) B _I

| |
| L
I

I

I

Winding selection
completed (CHWE)?

( End )

Operations within the dotted lines are Inverter internal signal processes.

Fig7.8 Flowchart

*
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Wide Constant Power Control Using Winding Selection

7.5.2 Automatic Winding Selection methods

Set the host controller speed reference judgment level Scyw and the hysterisis level AS to the same values
as the Inverter speed detection signal level C1-21 (SDyyy ) and the speed detection signal detection width
C1-22 (SDyys).

Table 7.1 Winding Selection Conditions
Speed Speed Reference
Z ScHw - AS = ScHw -AS

Speed = Scpw - AS (SDET High-speed winding selected Winding selection not performed
OFF)

Speed = Scpw — AS (SDET ON) | Winding selection not performed | Low-speed winding selected

Speed reference 0

Mo5 Mo3 S50
S%OOO (Stopped)\ (FWI'T) rotation) ‘ 0
OFF I |
[FWD] AN ; - i
i . i
(SDET] QN —t— 1 — L — — 1
I | . !
chwl SR 1| — — 1
y , : T [ j i ‘
cHwe) 8 1 L L N
! 2000 min1 | L L
| | P o
500 min-" L b |1 500 min~1
| | | | il
t T
Lo L \s
| L
!
T
|
1

Speed 0
Fig 7.9 Timing Chart
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7.6 Winding Selection Control Precautions

7.6 Winding Selection Control Precautions

Refer to the following precautions when designing winding selection control.

o If the signal wire breaks or the magnetic contactor for winding selection malfunctions, the Motor will
stop, and the operation program will not proceed. At this time, perform an overtime check after the
set time, notify the operators immediately, and stop the winding selection operation by judging it to
be defective (AL-20).

e For automatic changing using motor speed detection, winding selection will be performed whenever
the changing speed Scyw is passed, so the frequency of magnetic contactor operations will be high.

o Ifusing the main shaft drive on the lathe, automatic winding selection will be performed when chang-
ing speed is reached even during cutting. As shown in the following diagram, during rough cutting,
considerable roughness will occur during changing, but as the cutting approaches completion, the dif-
ference will be lost. As this data also makes clear, there are several characteristics in actual use, but
if accuracy in particular is essential, check the accuracy of the cut surface.

Notch
width

2mm AAANMAAAAAAAAAAAANAAAANAANAAAANAAAAAA
2

(0.079

inches) 10y, 200u
Notch

width

3 mm

o012 |

inches) 10u 2001
Notch

width  NANAAAAANAAANANANANAAAAANANAANAAANANAAANANAAN

4 mm ?
(0.16 10u 00w

inches)

Notch

width ANAAAANANAANAAAANAANAAAAAANANAAAAAANA
5 mm ?

(0.2 10w  200u

inches)

Cutting surface accuracy
*  Test conditions
Cut object: S45C (¢100 round bar)
Cutting tool: Ultra-hard cutting tool
Cutting speed: 150 m/min
Cutting feed: 0.2 mm (0.0079 inches)/revolution

Fig 7.10 Surface Accuracy Data During End Face Cutting Using a Lathe




Orientation Control Using an Encoder

This chapter explains methods of control using the Encoder Orientation

Card.
8.1 Device Configuration ................... 8-2
8.2 Standard Connection Diagram .......... 8 -3
8.3 Orientation Specifications ............... 8-5
8.3.1 Standard Specifications ...................... 8-5
8.3.2 Load Shaft Encoder Specifications ............. 8-5
8.4 Dimensions ................ i, 8 -6
8.4.1 Encoder Orientation Card (ETC62613X) ........ 8 -6
8.4.2 Load Shaft Mounted Encoder
(NE-1024-2MDF-068) ...........ccviiiennnn 8-6
8.5 Load Shaft Encoder Connector Terminal
Arrangement ............. .. ..., 8-7
8.6 Important Points for Encoder Mounting and
Wiring ... 8-8
8.7 Stop Position Reference Signals . ........ 8-9
8.7.1 Stop Position Reference Signal Connections . ... 8-9
8.7.2 Stop Position Reference Signal Status Display . . 8-9
8.7.3 Details of the Stop Position Reference Signal . . . . 8-9
88 Functions ................... ... 8 -11
8.8.1 Absolute Positioning ......................... 8 -11
8.8.2 Incremental Positioning ....................... 8-12
8.8.3 Precautions on Orientation Control ............. 8-13
8.9 Encoder Orientation Control Mode
Adjustment Procedure ................. 8 -14
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Orientation Control Using an Encoder

8.1 Device Configuration

Orientation control with an Encoder is used for positioning based on dividing 1 rotation into 4,096 steps (i.e.,
a resolution of 0.088°), 12-bit binary, or 3-digit BCD stop angle references using the load shaft (machine-tool
main shaft, etc.) Encoder, and the Encoder Orientation Card. Positioning can be performed using the motor en-
coder signal if the load shaft and motor shaft are coupled 1:1 and there is no play.

NC panel VS-626M5

Orientation signal ,

1

1

I gear selection .—»—] 6CN

) Orientation —————=— .

' ' Motor encoder signal AC main

: Stop position ————{| 1CN 2CN [ < shaft motor

. reference |

' ' No Encoder

' ) ! Orientation Card

1 Motor encoder signal required

e : i1

Transmission
; mechanism
Main shaft (gear,belt,etc)
Tool
Fig 8.1 Main Shaft Orientation Device Configuration for Motor Encoder Method
__ NCpanel VS-626M5

: Orientation signal :

' gear selection

' N 1—>—] 6CN

, Orientation , AC main

: Stop position : 1CN 2CN Motor encoder signal shaft motor

! reference 1 _’_] [ —

! ' Encoder Orientation (Timing belt)

: ! Card |;|> S Ll

,  Load shaft encoder ]QCN SCN[

! signal . Load

! ! shaft

b-mmm s s s s 4 encoder - ii

Transmission
Main shaft mechanism

(gears, belt, etc.)

Tool

Fig 8.2 Main Shaft Orientation Device Configuration for Spindle Shaft Encoder Method
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8.2 Standard Connection Diagram

8.2 Standard Connection Diagram

Figure 8.2 shows the standard connections to use a motor encoder signal with the load shaft and motor shaft
linked in a 1:1 configuration. Figure 8.3 shows the standard connections to use the load shaft encoder signal.
In both cases, the example shows an stand-alone drive (CIMR-M5ACICOO).

Special bus bar

PID NO _' T
iMCCB 1MC L VS-656MR5 P1N1 power PO NS
R—§ My RIL1 py LSUPPly cable] VS-626M5 .
3-phase s —§ oM i S/L2 N1 N1
200
vact T —8o-M— T3 _[510N
U/
. VT2
2MCCB  2MC WIT3
Yo
1 -phase ies Flat cable |
300 VAC 53 + Flat cable o]
t -4 O—/\/\—| | 520N @ﬁj @ ' '
‘ @ = Ground to 100 Q or less.
Not used 2CN
Ground to 100 Q or less. , :| 5V |a56 ) 1 _.
ov (1,23 \ 2 '
‘ 1 SCN v PA 15 , 3
Digital Op- xpPA [17]] TP 4
Not used ! erator (op- PB |18 . 5
tional) *«pPB [19] TP, | '6 % ,
PC |14 17
MCCB: Wiring circuit breaker -— b . xPC |l IP IB:
MC: Magnetic contactor 6CN ' vt 9
L: AC reactor s ol vt ! '
3 119,20,21 EXTCOMOZI THSA |_8t . il 5_|
24-V external 22,23 [24VCOM = THSB |2 ip 12
power supply T 2425 _|OVCOM . SS| 7 \gj 10
oo s % | 1CN I
% ' g|FWD ! PAO |13 Fan
5o 9| REV ' kPAO (14 TP .
5o 10| TLH | PBO|1S T
oo 11| TLL(INC) X *kPBO 1? Motor encoder signal output
o 12|SSC(SV) PCO | 1L,
5o 13| RST v skpco (12| TP
oo 14| CHW ! SS 117 N4 |
Y 5|DAS .
5o 15| PPI ! .
, Lo o
5o '16| ORT EXTCOM*2 31 *3 12-bit digital refer- Stop position
5o 17| LGR saveom| a2 ence reference
P 18| MGR | 24 132 24-V external L BCD BCD
« QVCOM|SS)| power supply | I5goi Toagr] BN adigi| BN
Fa 3| scoMm ' D11 19 oo i —] 1 11
Speed reference [ 4| 0V ' D2| 20 —
& 3 oo 2 2 2 | 2
: 2 S% ' gi g; oo:o 4 | — | a 4 | 4
! [o! 8 — 8 8 8
33| ZSPD \ D5|23 5o o 1T 15 o5
1 34| AGR \ D6 24, o 20 [ 2 | 32 20 | 32
a5/ SDET ) D7/ 25, oo 40 | 4 | 64 40 | 64
36| TDET ) D8 26 5o 80 | 8 | 128 80 | 128
az| TLE ! Do| 27} 5o 100 | 10 | 256 | [100 | 256
38/ ORG ) D10| 28 oo 200 | 20 | 512 | [200 | 512
39| ORE ) D11129 5o 400 | 40 | 1024 400 [1024
40| CHWE , D12|30 5o 800 | 80 [2048] [Sian] Sign
42| COM1 P —
i e
L o
44 FLT SM |47
45 ov |48 @
26| FCO v
' 27| FC1 LM 50!
28| FC2 @
29| FC3 Qv 49
41| FLTL v
L 46| TALM )
30|Ccom2
1 1/0 card indicates shielded twisted-pair cable.
*1 Inthe 400-V class, 3-phase 400 VACisused. @=~ | = = = = = = = - - - - - -

*2  6CN EXTCOMO and 1CN EXTCOM are isolated internally.

*3  Sequence input common is the external common contact.

Fig 8.3 Standard Connection Diagram for 200-V Class User-set Position Stop Control
Using a Motor Encoder
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i:»MCCB
9\
5o
P NO . °
iMCCB 1MC L VS-656MR5 P1N1 powerl| PI® NS
R—§ oM RIL1 pq QSUPPly cablel o VS-626M5 .
3-phase 5o M, s/L2 N1 N1
200 VAC"§ v
T —§o0-M_j— T/IL3 5CN _|51CN
I U/
. - . VT2
2MCCB  2MC | wiTs Load shaft
1-phase r—o At Flat cable —1 Gearbox
300 VAC t —& > My A2t ' ORI = ——
1 52CN ’ T
Ground to 100 Q or less. X Not used ] o~ Motor shaft
1
‘ 130N z | '
3 1
Digital Op- 4
1 erator (op- 5
Not used tional) 3 9 X = ——
MCCB: Wiring circuit breaker ! 7 G
MC: Magnetic contactor e 8
L: AC reactor 0 9 !
6CN ' o —
#3 ' ' vt ' IS '
119,20,21 EXTCOMO'ZI THSA |_8 TP 1
i 22,23 24VCOM THSB |9 12
ﬁﬁm\,gre’;fg;la; T 2425 lovGom | sslz 4 10 ,
5o sfRov" v v oion! — - —
L7 —
= 8| FwD ! PAO (13 ra
5o 9| REV ' skpAO |14l TP
oo 10| TLH : PBO | 15 - !
1 16
?c .11; g;‘é;g\%) | *ggg 117 T Motor encoder signal output
o/g 13| RST v skpco |12 TP,
o 14| CHW ' SS {17 Y y ,
oo 5| DAS !
o 1 15| PPI L ap ' s "
16| ORT ! +3  12-bit digital ref- top position
?C 17| LGR + EXTCOM)| 31 8 erence reference
o/g 18| MGR ! 23388”3& 24-V external L BCD BN BCD |
, ! I o1 13:. power supply 3-digit | 2-digit aagt] BN
3| SCOM ' 5O 1 — 1 1 1
Speed reference i 4| QV ' D2| 20 5o 2 j— 2 5 2
} K4 2[ss v l D3| 21 5o 2 | — | a 7 | a
v . D4 22 oo 8 | — | 8 8 |8 | |
, 33| ZSPD . D5| 231 o 0T T 6 10 T16
34| AGR ! D6| 24 5o 20 | 2 | 32 20 | 32
35| SDET ) D7]25 o 420 | 4 | 64 40 | 64
36| TDET ! D8| 26 oo 80 | 8 [ 128 80 128 | |
37| TLE , D9| 27, 5o 100 | 10 | 256 | [ 100 | 256
38| ORG | D10f 28 5o 200 | 20 | 512 200 [ 512
39| ORE ) D11/ 29 oo 400 | 40 |1024| [ 400 [1024
20 CHWE . D12[30 o 800 | 80 | 2048] [sign | sian
42| COM1 s, !
eon,
PP ° FLT SM |47,
|45 oV 48' @ !
26|Fco v
27| FC1 LM |50
28| FC2 y @
29| FC3 0V 149 '
Ta1| FLTL v
46 | TALM
30| COM2
’fl In the 400-V class, 3-phase 400 VAC is used. fm - - - - I/C_) c_arq - - - - !
:2 6CN EXTCOMO and 1CN EXTCOM are isolated internally. Encoder Orientation Card
3 Sequence input common is the external common contact. (optional) 8CN Load shaft encoder
% - . todnai V[ 456 M H +5V
P indicates shielded twisted-pair cable. ov| 723 — R oV L
A v SPA[i6 I A PA o
— 1P <SPA |17 TP, N_:kPA .
Load shaft encoder signal TP SPB|18 1t ¢ ' PB
output skspp|1ol TP, R kPB
3 Spc|141 T L B PC
‘v skspelisyl IP, P_kpC
ke s§|20 " | [E_Fa
Fig 8.4 Standard Connection Diagram for 200-V Class User-set Position Stop Control

Using a Load Shaft Encoder
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8.3 Orientation Specifications

8.3 Orientation Specifications

This section explains the specifications for devices required for encoder orientation.

8.3.1 Standard Specifications

The following table shows the standard specifications for encoder orientation.

Table 8.1 Standard Specifications

*2) as standard. Angle resolution is 0.088° (= 360°/4096)

Item Load Shaft Encoder Motor Encoder
Positioning Method Absolute or incremental
Positioning Detection Method Main shaft angle detection using a load shaft or motor encoder phase-A, -B, and -C pulses
Stop Position (See *1.) Positioning to the position set internally or via external reference, using the load shaft origin (see

Stop Position Repeat Accuracy (See *1.) +0.2° Max.

Resistance Torque (See *1.) Continuous rated torque/ = 0.1° displacement (See *3.)
Orientation Card Code number: ETC62613X Not used
Encoder Model NE-1024-2MDF-068 (Load shaft mounted) UTMSI-10AAG (Built-in motor encoder)

* 1. Excludes functional deviation, such as backlash and eccentricity.

* 2. The origin is obtained using the number of offset pulses set in constant memory from the rising edge of the Encoder phase-C

pulse during forward rotation.

* 3. The continuous rated torque may not be output depending on the gain setting. Also, displacement may be larger for rapid load

variations.

8.3.2 Load Shaft Encoder Specifications

The load shaft encoder specifications are shown in the following table.

Table 8.2 Load Shaft Encoder Specifications

Cable: MS3106A20-295
Manufactured by DDK

Item Details
Model NE-1024-2MDF-068-11 NE-1024-2MDF-068-12 UTMSI-10AAG
Maximum Speed (min-1) (See note.) 6,000 8,000 10,000
Power Supply 5 VDC *5%, 350 mA
Number of Pulses Phases A and B: 1,024 pulses/rotation
Phase C: 1 pulse/rotation
Output Symmetrical output using a line driver for all phases in common
AM26LS31 SN75158
Maximum Response Frequency 200 kHz Phases A and B: 188 kHz
Phase C: 183 kHz
(11,000 min~1)
Accumulative Pitch Error Within 20% of phase-A and phase-B signal cycle Within 50% of phase-A and
phase-B signal cycle
Pitch Error Within 10% of phase-A and phase-B signal cycle Within 12.5% of phase-A and
phase-B signal cycle
Input Shatft Inertia 170 x 1073 kgfecmes? max. 58.7 x 1073 kgfecmes?
Input Shaft Torque 1 kgfecm max. ---
Input Shaft Tolerance Load Thrust: 5 kg (11 Ib) max (stopped), 10 kg (22 Ib) max. (operating) | ---
Radial: 10 kg (22 Ib) max (stopped), 20 kg (44.1 1b) max. (operat-
ing)
Construction IP = 54 (connectors facing downwards) Main shaft mounted
Output Connectors Main Unit: 97F3102E20-29P Main Unit: MLR-12 model

Cable: MLP-12 model
Manufactured by Nihon Crimp

(KK)

Weight 1 kg (2.21b) 0.33 kg (0.728 1b) (Encoder
disk)

Operating Temperature Range 0 to 60°C (32 to 140°F)

Humidity 85% max. (with no condensation) 10% to 95% (with no condensa-

tion)
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8.4.1 Encoder Orientation Card (ETC62613X)

8.4 Dimensions

The dimensions of the Orientation Card and Encoder are shown in the following diagrams.

8.4.1 Encoder Orientation Card (ETC62613X)

123 ,
|
— 1
o ||
[
8CN —= | ]
L] RS
— I
| L
9CN —=
o | (Unit = mm)
Fig 8.5

Dimensions of Encoder Orientation Card

8.4.2 Load Shaft Mounted Encoder (NE-1024-2MDF-068)

20
[€ Per) ]
—$ 1 \lj +0.014
+0.012 23 §g :E—I——1'150
v KE%O—*- o g g C\’. O\- —OOI. T-1 g
e o D 3 © 8 3¢] H
g 1\ T T 8§ g e 8
o <
+0.05 | ®]® 28 -
30 i
£ j I )
\Four 5.5-dia. : | J
5602 mounting 8 > l ‘
hol 7 i .
68205 oles 33405 10221 ]—/ ! Key position
/ > (Unit = mm)
97F3102E20-29P
* 1. Mount to prevent backlash, as this may cause inaccurate positioning.

*2. A Shaft Load Encoder without a flange is also available.

* 3. Ask your Yaskawa representative for Load Shaft Encoders for built-in motors.

Fig 8.6 Dimensions of Load Shaft Mounted Encoder
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8.5 Load Shaft Encoder Connector Terminal Arrangement

8.5 Load Shaft Encoder Connector Terminal Arrangement

The connector terminal arrangement for the Load Shaft Encoder is shown in the following diagram.

Encoder: MS3102A20-29P

Cables: MS3106A20-29S (Straight plug, solid shell)
MS3106B20-29S (Straight plug, 2-piece shell)
MS-3108B20-29S (L-plug, 2-piece)
MS3057-12A (Cable Clamp)

A B c D E F G H I
PA PC PB FG 5V
K L M N P R S T
0V “PA *PC “PB

Notes: 1. The asterisk (*) for signals *PA, *PB, and *PC indicates reverse rotation signals.

2. The connectors are manufactured by Nihon Koku Denshi Kogyo (KK).
Fig 8.7 Load Shaft Encoder Connector Terminal Arrangement
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8.6 Important Points for Encoder Mounting and Wiring

Pay attention to the following points when mounting and wiring the Encoder.
e Make sure the signal cable between the Orientation Card and the Load Shaft Encoder is 20 m maxi-
mum.

e Yaskawa has prepared signal cables to the specifications shown in the following table. Purchase signal
cables in the standard length required for your applications.

Table 8.3 Signal Cable Specifications

Model Number Yaskawa Number BDP8409123 Yaskawa Number DE8400093
Manufacturer Hitachi Cable, Ltd. Fujikura Densen (KK)
Outline of Specifications Composite KQVV-SW KVV-SB
AWG22 x 3C AWG26 x 10P
AWG26 x 6P
Internal Configuration and Lead Colors B1 to B6 are twisted-pair wires. All wires are twisted-pair wires.

A°2°A
ofo)o
000

: Blue and white

: Yellow and white

: Green and white

: Red and white

: Purple and white

: Blue and brown

: Yellow and brown
: Green and brown

: Red and brown

0: Purple and brown

Al: Red
A2: Black
A3: Yellow-green

B1: Blue and white-blue

B2: Yellow and white-yellow
B3: Green and white-green
B4: Orange and white-orange
BS: Purple and white-purple
B6: Gray and white-gray

=0 001NN A WN =

Standard Specifications Standard lengths: 5 m, 10 m, and 20 m
No terminal processing (Connectors are not supplied.)

Note: The composite KQVV-SW (BDP8409123) is the standard product for the internal configuration and lead colors.

e Multiple volt signals pass through the signal cable, so arrange the wiring by separating the signal cables
from power cables.

o If rotation is clockwise as seen from the end of the Encoder shaft during forward rotation of the load
shaft, reverse phase A and phase B as shown in the following diagram.

BC%F 4
SPA E AL pa
*SPA _{17 NI «pa
18
SPB . = c PB
* sPB {19 HBL - pg
Fig 8.8 Reversing Signal Wiring



8.7 Stop Position Reference Signals

8.7 Stop Position Reference Signals

This section explains the stop position reference signal connections, status displays, and signal details.
8.7.1 Stop Position Reference Signal Connections

Connections for the stop position reference signal differ for stand-alone drive use and NC system use, as
shown below.

B Stand-alone Drives (M5A)

Connect the stop position reference signal to connector 1CN on the Inverter. Any of the following inputs
can be used for the signal circuit common: 0 V common, 24 V common, or external common. For details,
refer to 3.4.4 Sequence Input Signal Circuits.

B NC Systems (M5N)

The Inverter performs serial communications for the stop position reference signal using NC Unit and YE-
NET1200 communications. For the NC Unit stop position reference address, refer to the NC Unit user’s
manual.

8.7.2 Stop Position Reference Signal Status Display
The ON/OFF status of the stop position reference signal can be checked using control signal U1-19. As

shown in the following diagram, the display details are displayed using the LED display on the Digital
Operator. (For operation details, refer to Chapter 5 Operating the Digital Operator.)

uUl-19 D1 D2 D3 D4 D5
1_2—b|t digital reference - — —_— —— ?0
signal status
D11 D12
Note: When the input signal is ON, the indicator is lit.
Fig 8.9 Stop Position Reference Signal Status Display.

8.7.3 Details of the Stop Position Reference Signal
This section explains the stop position reference signals.

B D1 to D12 (Stop Position Reference Signals)

01‘36‘ I’IIIIIII‘
Bit 7
12-bit Digital Reference Signal Function Selection: 1CN-19 to 1CN-30 will be the 12-bit Digital Refer-
ence if bit 07 of the C1-36 selection signals (SEL1) is turned OFF.

Operation is performed when pins 19 to 30 on connector 1CN are turned ON. Pins 19 to 30 correspond
to signals D1 to D12.

e Signals D1 to D12 are stop position reference signals when performing user-set position stop control
using a motor encoder or load shaft encoder.

e Stop position references are sent externally, taking the load shaft origin to be 0.
e The position reference can be selected using 12-bit binary or 3-digit BCD.

Absolute Binary Data 12 bits 0° to 359.9°
(000 to FFF Hex)
BCD Sign: 1 bit -06to 0
Data 3 digits (11 bits) (=799 to 799 decimal)
Incremental Binary Sign: 1 bit -2,047 to 2,047 pulses
Data: 11 digits (=000 to 7FF Hex)
BCD Sign: 1 bit -06to 0
Data: 3 digits (11 bits) (=799 to 799 decimal)

e When the sign bit is ON, the sign is negative, and when the sign bit is OFF, the sign is positive.

e 0isdetermined by adding the 3-digit BCD data and the BCD stop position reference resolution C2-12
(Pgcp) of the control constant. The following equation must be satisfied: 8 < 360°

o The relationship between the reference signals and the number of pulses is shown in the following
table.
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8.7.3 Details of the Stop Position Reference Signal

Signal Pin Number Binary BCD
Without Sign With Sign With Sign

D1 19 1 1 1

D2 20 2 2 2

D3 21 4 4 4

D4 22 8 8 8

D5 23 16 16 10

D6 24 32 32 20

D7 25 64 64 40

D8 26 128 128 80

D9 27 256 256 100

D10 28 512 512 200

D11 29 1024 1024 400

D12 30 2048 Sign Sign

e When using signed binary data, the meaning of the signal will depend on the sign (+ or -).
If the sign is positive, the total number of bit pulses input is added:

00101001001

256+ 64 + 8 + 1 =329

If the sign is negative, the negative of sum of the number of bit pulses input is used:
-(256+64+3+1)=-329

o For incremental operations, binary references cannot be above 180°. For BCD references, references
above 180° are possible depending on the setting of the BCD stop position reference resolution C2-12
(PBcp) to a maximum of #360°.

o INFO . The input signal circuit for the stop position reference for the Encoder orientation is the same as that shown
in 3.4.4 Sequence Input Signal Circuits.
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8.8 Functions

8.8 Functions

This section explains in detail the Encoder orientation control code functions.

IMPORTANT Orientation Control Application Precautions

In the following cases, be sure to adjust the tuneup and parameters before using the orientation function.
* When using the orientation function for the first time after mounting the M5 to the machine
* When replacing the Motor or Encoder

* When changing the wiring between devices

For details on the tuneup, refer to the adjustment procedure.

There are two types of user-set positioning operations. This section explains them both.

e Absolute positioning
e Incremental positioning

8.8.1 Absolute Positioning

Absolute positioning is used when performing positioning to the specified stop position based on the load
shaft origin. Consequently, if the specified stop position is 0°, the shaft will stop at the load shaft origin,
and if the specified stop position is 90°, the shaft will advance 90° clockwise before stopping.

When the orientation signal is input while the motor is rotating (or while the motor is stopped), the load
shaft immediately decelerates (or accelerates) to the orientation speed that has been set. After attaining the
set speed, the Encoder phase-C signal is checked, and then the shaft stops at the position specified by the
servo loop, and an orientation completion signal (ORE) is output at the same time.

After orientation has been completed, the servo loop will still continue to operate unless the orientation
completion signal is turned OFF, so even if external force is applied to the load shaft, the shaft will not slip
easily from the positioning point.

The timing chart for the absolute positioning operation is shown in the following diagram.

Operation signal (FWD or REV) ON [ |

Orientation signal (ORT) | ON 1

Orientation completion signal B ON T

(ORE) i -
—————— I //

| Operation time

Speed | /

( Reference) ; -

(— — Actual speed) 0 = B

(a) Stopping at Specified Position when Motor is Rotating

Operation signal (FWD or REV)

ON [
ON ——

Orientation signal (ORT)

Orientation completion signal
(ORE)

1
I
: Operation time
Speed N
( Reference) ‘ |
(— — Actual speed) 0 == m— —

(b) Stopping at Specified Position when Motor is Stopped

IO R—

Fig 8.10 Absolute Positioning Operation
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8.8.2 Incremental Positioning

8.8.2 Incremental Positioning

Incremental positioning is used when positioning to a new stop position that adds to the current stop posi-
tion a specified amount of travel (i.e., angle).

If an incremental signal is input and an orientation signal is input again after absolute positioning has been

completed, the shaft stops at the new stop position according to the servo loop, and a completion signal
is output at the same time.

In this mode, the shaft advances by the specified rotation travel amount only whenever an orientation sig-
nal is input.

The timing chart for the incremental positioning operation is shown in the following diagram.

Operation signal (FWD or REV)

Orientation signal (ORT) TON ] I ON | ] ON |
Incremental signal (INC) ABS | INC ON
Orientation completion signal ‘ ON ON |
(ORE) ]P_hl[ 1; L %
! i !
! ! |
Speed ! i |
( Reference) _ I SN : N
(— — Actual speed) 0 I vy | g
~. Absolute stop position
0
\ Incremental operation
e
Position \
( Reference) \\
(— — Actual speed) 0 -
Fig 8.11 Incremental Positioning

When performing incremental positioning, make sure that the position does not slip while the orientation
signal is turned OFF. If the position slips, stop position accuracy will be lost.
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8.8 Functions

8.8.3 Precautions on Orientation Control

Design the sequence considering the following points when using the orientation function.

The system will not restart unless the ORT signal is turned OFF if an emergency stop is performed
during orientation.

Keep the ORT signal OFF when the system is turned ON, or otherwise the system will not operate.

Turn ON the ORT signal at least 15 ms after the EMG or RDY signal is turned ON. The ORT signal
will not be accepted if it is turned ON before the EMG or RDY signal is turned ON.

[EMG] FN

[RDY]

ON

I
|

[ORT) N
1

|
1

15 ms min.

In the orientation control, after the Encoder phase—C signal is checked, the shaft stops at the specified
position, and an orientation completion signal (ORE) is output. The detected position of the origin
signal is cleared when the motor speed exceeds 50 min~! after the shaft has stopped. (it is also cleared
if the motor is rotated by external force.) If the ORT signal is input when the detected position of the
origin signal is cleared, the motor will rotate to detect the origin signal.

If the ORT signal is input when the detected position of the origin signal is being held, the motor does
not rotate because the origin signal does not have to be detected. Therefore, if the ORT signal to the
current position is input, an orientation completion signal (ORE) is immediately output without rotat-
ing the motor.

Assume the motor may rotate after the ORT signal is input because it is impossible to check if the origin
signal is detected externally. Therefore, design the sequence for checking that an orientation comple-
tion signal (ORE) has turned ON after the ORT signal is input.

The positioning rotation direction is described below.

Before the origin signal is detected: the set value in the Positioning rotation direction constant (C2-22,
bit 1 and 0)

When the origin signal is being held: If the ORT signal is input again, the rotation direction is automati-
cally detected, and shortcut control is carried out. The rotation direction cannot be specified.

8[H13




Orientation Control Using an Encoder

8.9 Encoder Orientation Control Mode Adjustment Procedure

Adjust the encoder orientation according to the following flowchart. Be sure to perform the following adjust-
ments if the Motor, Inverter, or Encoder are replaced.

Adjustment Item and Procedure Details
| Turn ON the power supply. | Initial Settings: Change Constants Using Digital Operator

¢ Turn OFF the orientation selection (bit 0) of selection signal 4 (C1-39).

¢ Turn OFF the tuneup operation selection (bit 4) of orientation selection

| Make the initial settings.| signal 1 (C2-22).

Gear Ratio Constants
| ) ¢ C1-27: Gearbox ratio (H)
St?f; 'Cg‘;‘:g’cfft‘ « C1-28: Gearbox ratio (M)

0.0400 to 2.500

¢ C1-29: Gearbox ratio (L)
y
IES Adjust controller gear
ratio constant.

Input Signal Check
\
Select H gear.

Interface input status (U1-09)
R
! K
Turn ON orientation signal (ORT)|

!

Tuneup incomplete error (AL-60)

Orientation signal (ORT) is lit

Tuneup Operation
is displayed.
* Orientation signal |
Press the STOP and RESET Do not hold the key STOP Key and 0
Keys and release them together.| dOWN. RESET Key

motor forwards and
reverse. Does load
shaft stop at ori-

o/ N\ S s
Load shaft speed 0 N )
NO REV A\ / \—/

Note: During tuneup, the orientation completion signal (ORE) is not
- - output.
Perform error diagnosis

and correct error.

: Load Shaft Origin
Select control constant display ) ) )
for load shaft origin (C2-01). Orientation signal

(When 0 <Py <P3<Py)
Set the origin data, and press

Origindata 0 X P; X P, X Ps
the ENTER Key. [~
i ENTER Key —11 1l 0
Shaft st t Qi FWD/\/\
alt stops at new origin. Load shaft speed O ——
REV
Load
Does shaft NO shaft
top at correct posj position
tion?
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8.9 Encoder Orientation Control Mode Adjustment Procedure

Adjustment ltem and Procedure

Details

M

¥
[ Turn OFF orientation signal (ORT).]

Tuneup completed.
(Bit 4 of C2-22 turned ON.)

Adjust control constants accord-
ing to machine specifications.

Turn ON orientation signal (ORT).

Y

Is stopping smooth?

y

/

Adjust virtual stop
position offset (C2-13).

Is position
accuracy insuffi-
cient, or is there

YES

L |

Adjust pos

ition control

proportional gain (C2-02)

Turn OFF orientation signal (ORT),|

{

Select M gear. |

[ |

IS

Turn ON orientation signal (ORT).

Is position
accuracy insuffi-
cient, or is there

YES

Adjust position control
proportional gain (C2-03).

Turn OFF orientation signal (ORT).

Select L gear. |

/

Turn ON orientation signal (ORT).

Is position
accuracy insuffi-
cient, or is there

YES

hunting?2 Adjust positi

ion control

proportional gain (C2-04)

lNO

Turn OFF orientation signal (ORT).

[ Adjustment completed|

L

If a malfunction occurs during tuneup, reset the system, and then per-
form the tuneup operation again.

Tuneup completed

Turn ON tuneup operation selection (Bit 4 of C2-22 turned ON).
Adjust Control Constants

Adjust Virtual Stop Position Offset (C2-13)

¢ Perform adjustment so that final run-on is not delayed, and there is no

overshooting. Offset small

Offset largé

Stop position

N

o If the load inertia changes, the characteristics will also change. Check
the characteristics for the H, M, and L gears individually.

Time

H Gear Selection
Adjust Proportional Gain (C2-02)

o If the ORE signal is not output close to the stop position, the gain will
increase.

¢ Even if the ORE signal is output, if the shaft load is unsteady, the gain
will be reduced.

Check M Gear Selection
Interface input status (U1-09)

Lit when M gear is selected

Adjust Proportional Gain (C2-03)

» If the ORE signal is not output close to the stop position, the gain will
increase.

¢ Even if the ORE signal is output, if the shaft load is unsteady, the gain
will be reduced.

Note: If there is no L gear selection in the machine specifications, omit
the following L gear adjustment procedure.

Check L Gear Selection

Lit when L gear is selected

Adjust Proportional Gain (C2-04)

» If the ORE signal is not output close to the stop position, the gain will
increase.

* Even if the ORE signal is output, if the shaft load is unsteady, the gain
will be reduced.
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Magnetic Sensor Orientation Control

This chapter explains control methods using a Magnetic Sensor Orientation

Card.
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Magnetic Sensor Orientation Control

9.1 Device Configuration

This configuration performs positioning to a fixed angle by detecting the position using a Magnetic Sensor
mounted on a fixed part and a Magnet mounted to the rotating part of the load shaft. For this method of control,
the following devices are required in addition to signals and speed references for forward and reverse rotation:
Orientation signals and a Magnet for positioning references, a Magnetic Sensor, and a Magnetic Sensor
Orientation Card.

In addition, after performing positioning using the Magnetic Sensor, user-set position stop control can be per-
formed using an incremental operation. For this operation, stop position references are required.

NC panel

VS-626M5

Orientation signal

gear selection >

:| 6CN

Orientation — <1 Motor encoder AC main
Stop position 1CN 2CN I: signal shaft motor
_ reference > :I <
10CN I: I:l E
Magnetic Sensor
orientation card ﬁ—/
Magnetic Sensor \\
Magnet L .
Transmission mechanism
Main shaft (gears, belt, etc.)
Tool
Fig 9.1 Main Shaft Orientation Device Configuration for Magnetic Sensor Method
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9.2 Standard Connections

9.2 Standard Connections

An example for an stand-alone drive (CIMR-M5A[J[]C][]) is shown in the following diagram.

3MCCB
—~
]
6-\
&o M
Special bus bar
|
3-phase
PIB NO 200 VAC™
iMCCB 1MC VS-626M5
R—6 oM
3-phase S —& 0—M—y} ~|s1CN
200 .
vact  T—80-Mj—e , ,
2MCCB 2MC | L | ~
1-phase T —6& oM AlJr | Flat cable ! T~
300 VAC t—o"\o—N\—| A2/t | 52CN Ground to 100  or less.
@ Not used ,
l
Ground to 100 Q or less. =
1CN Diaital O 3CN
igital Op-
Not used ' erator (op- l
tional)
MCCB: Wiring circuit breaker !
MC: Magnetic contactor -
L:ACreactor [T~~~ ,
6CN '
*3 19,20,21 |ExTcOM0™2'  THSA | 8 L
22,23 24VCOM ! THSB | 9 JP
24-V externlal T 2405 ovCOM ! SS | 7 \o’ ,
ower su ! —
oo Lo o R —
y 8| FWD ' PAO | 13 Y
( o REV 1 kPAO | 14 JP T
°f 10| TLH © PBO|15 . :
o [ P
b 11| TLL(INC) X *PBO | 161 _{ Motor encoder signal output
b 12| SSC(SV) _PCO |11 R
o 13| RST + SkPCO (12| TP | |
b 14| CHW ! Ss| 17 Ny’ : .
o6 5| DAS v
4 15| PPI ' .
b ' 16| ORT EXTCON'*Z 31 xg  12-bit digital refer- Stop position
oo 17| LGR 24VCOM| 33 ence reference '
o2 18| MGR ' 24-V external L BCD BCD
, OVCOM| 33 power supply sdor Tagarl BIN —oci] BIN
o 3| scom v Dpi1es oo T e T
Speed reference . 410V ! D2 |20 o6 2 — | 2 2 2
: oz 258 ' 03|21 oo 4 4 44|
\ o6 8 | —| 8 8 | 8
35| ZSPD ' D5|23 o 0] 1116 10| 16
' 34| AGR D6 |24 ot
! 55 [ 20 2 32 20 32
35| SDET \ b7 o o6 40 | 4 | 64 40 | 64 | '
36| TDET : b8 o6 80 | 8 | 128 80 | 128
37| TLE : D9 |27 o0 100 | 10 | 256 100 | 256
, 38| ORG ! D10|28, 0% 200 | 20 | 512 200 [ 512
39 85\ng \ D11 gg o 400 | 40 | 1024 4001024 | .
40 D12 i i
75| COM1 :. - oo 800 | 80 | 2048 Sign | Sign
a3 6CN
2 FLT SM (47 '
45 oV |48 @
26| FCO 6 |
27| FCt LM |50, '
28| FC2 @
29| FC3 oV 149
21| FLTL $ =
146| TALM ! For Magnetic Sensor ,
30| COM2 Amplifier (FS-1378C)
H— 1/0 card
Magnetic Sensor Orienta- 10CN
 tion Card (optional) [131] A
*1  Inthe 400-V class, 3-phase 400 VAC is used. 8 T Tp !
. . Positioning signal — D
*2  6CN EXTCOMO and 1CN EXTCOM are isolated internally. (for control) L E
*3  Sequence input common is the external common contact. 12 [ E :DI(D
\ +15V
sGl3[ P, | B
indicates shielded twisted-pair cable. vss| 1 b d | G
¢ =
Fig 9.2 Standard Connections for 200 V Class User-set Position Stop Control and Mag-

netic Sensor Positioning
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Magnetic Sensor Orientation Control

9.3.1 Standard Specifications

9.3 Orientation Specifications

This section explains the specifications for devices required for Magnetic Sensor orientation.

9.3.1 Standard Specifi
The following
Table 9.1

cations
table shows the standard specifications for Magnetic Sensor orientation.

Standard Specifications

Item

Details

Position Detection Method

Position change detection by magnetic flux using a Magnet and a Magnetic Sensor.

Stop Position*!

Stops in the position where the center of the Magnetic Sensor head and the Magnet are aligned.
Can be adjusted within the range *+2° using control constants.

Stop Position Repeat Accuracy*!

+0.2° max.

Resistance Torque*!

Continuous rated torque/ +0.1° displacement 2

Orientation Card

Code number: ETC62614X

Magnet

Model: MG-1378BS or MG-1444S

Magnetic Sensor

Model: FS-1378C or FS-200A

* 1. When the Magnet is mounted on the circumference of the $120 load shaft. Excludes deviation due to mechanical deviation

and external magnetic fields.

* 2. Output may not reach continuous rated torque depending on the gain setting.

9.3.2 Magnet Specifications

The Magnet specifications are shown in the following table.

Table 9.2 Magnet Specifications
Item Details
MG-1378BS MG-1444S
Detection Range (mm) +15 +7
Speed Tolerance (rotations/min.) 6,700 10,000
(Mounted on a 200-diameter circumference)
Weight (g) 33 15
Manufacturer (KK) Makome Research Center




9.3 Orientation Specifications

9.3.3 Magnetic Sensor Specifications

The specifications for the Magnetic Sensor are shown in the following table.

ture

Table 9.3 Magnetic Sensor Specifications
Item Details
FS-1378C FS-200A
Power Supply Voltage 15 VDC *£5% 12 VDC £10%
Consumption Current 100 mA max. 50 mA max.
Position Signal for Control Output Output
Level +4V min. N 48V min. N
Offset +0.2'Vmax. Displacement | +0.2 V max. ~ Displacement
Output Impedance 1.5kQ ON 1.5kQ 0 N
Position Signal for Monitor Output
Range 30° min."!
(+24 V max.) r— _]

Offset +0.5 V max. ~J o U Displacement
Ambient Operating Tempera- -10 to 50°C

Output Terminals

Supplied with round connectors
Manufacturer: Tajimi Musen Denki (KK)

A: Position signal +
B: SG

C: 15V

D: Position signal —
E: Range signal "2
F: Range signal +"2

Supplied with 5-m 6-mm-diameter, 4-core cabtire
cable

Wiring:

Red: 12V

Black: SG

Green: + output

White: — output

Manufacturer

(KK) Makome Research Center

* 1. When Magnet is mounted on 120-mm-diameter load shaft rotating part.

* 2. The range signals on terminals E and F can be used for monitoring.




Magnetic Sensor Orientation Control

9.4.1 Magnetic Sensor Orientation Card (ETC62614X)

9.4 Dimensions
The dimensions for the Orientation Card, Magnet, and Magnetic Sensor are shown in the following diagrams.

9.4.1 Magnetic Sensor Orientation Card (ETC62614X)

- 123 N
- =
Y
M
¢} ||
(I
L1 | =
(]
||
||
u L
10CN —
_ ®) \ (Unit: mm)
Note: The Magnetic Sensor Orientation Card can be shipped after being mounted to the Unit at
the factory.
Fig 9.3 Dimensions of Magnetic Sensor Orientation Card
9.4.2 Magnet
B MG-1378BS
Differential standard
. . hole, dia: 1.0
Four, 4.3-dia mounting holes Stainless steel cover 0.5 t
{g / & H{  SPC20t
: &
[ MG-1378-BS | °
| NI [aV] [
'S wmacomEcorp | T % 7
¢ . ¢
15 15 |
50
= ' (Unit: mm)
Fig 9.4 Dimensions of MG-1378BS Magnet
B MG-1444S
2-¢4.3
AN S 1
N-- —sid °
VD ~/

_— Stainless steel cover 0.5 t

R = ]
JLE&“

{ 1 S
| Name 30 '
L plate 40 ‘ Base plate
‘ 50 (Unit: mm)
Fig 9.5 Dimensions of MG-1444S Magnet
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9.4 Dimensions

9.4.3 Magnetic Sensor

B FS-1378C

FSH-1378C Magnetic
Magnet direction ofSensor Head

travel FSD-1378C TRC116-21A 10-7M Recep- j=-22.
6-core LCKV cable Detector 2-95.4 tacle 1
1 1-groove 27 (Tajimimusen) e
i ) 500 mm ~
] ‘ ¢ A .
- 1 3
! ©
0] <

$36

HOTE =1 i

22 TRINE 18

Vs YIRS
= = &'ﬁ q—.—ﬂ_‘
40
50
60

SPC 05t N & 4 -
; 37.5 . 0 X -
Mounting cutaway - | 375 _f TROVIE-124 10-7F Plug .
2-M4 STP-7 Waterproof Ground 95 Detail at A
(Rappu)
2
(Unit: mm)
28
Fig 9.6 Dimensions of FS-1378C Magnetic Sensor
B FS-200A
4.2 mounting hole
a 4-core cabtire cable
[ L MACOME N T 9 Elam;tgg 6 mm
] * MAGNETIC FLUX |h / Length:5m
SENSOR FS-200A §
1 ]
11.5 ‘ 42 A
22.5 1 50 4.2 x 5 oblong mounting hole
523 (Unit: mm)
Fig 9.7 Dimensions of FS-200A Magnetic Sensor




Magnetic Sensor Orientation Control

9.5.1 Magnetic Sensor Signal

9.5 Connections between Devices

This section explains the connections between the devices used for Magnetic Sensor orientation control.

9.5.1 Magnetic Sensor Signal
B Using the FS-1378C

Orientationcard .
10CN . .
13 (See note 1.) - FSD'13_78(T|
@ i\ Al Magnetic FSH-1378C
Position signal | o 14] L gP D| Sensor J
12] [Sge note 2.) Amplifier
+15V QI T iP C Sensor|
SG n < B Head
86— g T
Metal connector
(supplied)
Notes:1. Use a model 2P 0.3-mm? twisted-paired vinyl cable with copper shielding. Make sure the wiring distance is 20 m maxi-
mum.
2. IP indicates twisted-pair cable.
Fig 9.8 Connection between Devices for FS-1378C
B Using the FS-200A
T T T]10CN
Orientation Card ® 13, Green
Position signal { & __ |14} White FS-200A
+12v |10 Red Magnetic :l
sG 13 Black Sensor
Fig 9.9 Connection between Devices for FS-200A

9.5.2 Stop Position References

Stop position references stop the motor at a user-set position using Magnetic Sensor orientation.

Binary Controller
] ,\ TCN
, [ 1= | D1 (POY)
, oo 111201 po (po2)
— |
s oo L 11211 b3 (Pog)
O 22 | D4 (PO4)
o foo—— 23 | ps (Po5)
L, o ' 24 | 6 (P06)
T 25 | p7 (PO7)
128 ——— ! ! 26
—0—"0—t D8 (P08)
256 ——— : 27
1 o o—— D9 (P09)
e | 28 | b10 (P10)
1024 |, 29
sous 0 D11 (P11)
T :? D12 (P12)
] I
i COM

Note: For the connector terminal arrangement, refer to 3.4 Wiring Control Circuit Signals.
Fig 9.10 Connection between Devices
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9.6 Control Signal Connector Terminal Arrangement

9.6 Control Signal Connector Terminal Arrangement

The terminal arrangement of the control signal connectors is shown below.

B 10CN Orientation Card

14 SIG- 7 -
13 SIG+ 6 -
12 +15V 5 ov
11 - 4 -—
10 +12V 3 ov
9 2
8 - 1 SS

PCB connector: 10214-52A2JL
Cable connector: 10114-3000VE
10314-52A0-008 (case)

Notes: 1. The terminal arrangement is viewed from the PCB connector.

2. Connectors are manufactured by Sumitomo 3M Corporation.

B FS-1378C Magnetic Sensor

TRC116-21A10-7M Magnetic Sensor Connectors
TRC116-12A10-7F Cable Connectors

Notes: 1. The pin arrangement is viewed from the sensor connector.
2. The cable connectors are included in the Magnetic Sensor.
3. Connectors are manufactured by Tajimi Musen Denki (KK).

Fig 9.11 Connector Terminal Arrangement
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Magnetic Sensor Orientation Control

9.7 Magnet and Magnetic Sensor Mountings

The Magnet is mounted directly to the load shaft as shown in the following diagram. The Magnetic Sensor is
mounted to a part of the load shaft that does not rotate, but must be mounted so that the positioning of the center
of the Magnet agrees exactly with the center of the Magnetic Sensor.

B Mounting Diagram

Mounting panel FSH-1378C

(panel width 8 mm mii) 4 Magnetic Sensor
g
MG-1378BS Magnet___——F==——+3

ASy = :rL

li

(a) MG-1378BS/FS-1378C

FS-200A Magnetic Sensorf . Magnetic Sensor

mounting panel
MG-1444S Magnet ~.

- T e

1, -
S as N -

| pee

(b) MG-1444S/FS-200A

o

Fig 9.12 Magnet and Magnetic Sensor Mounting Diagram 1

H Mounting Dimensions

The mounting dimensions for the above diagram are shown in the following table.

Sign Name MG-1378BS/FS-1378C MG-1444S/FS-200A

R Radius of rotating part 60 to 70 mm 60 to 70 mm
mounted to the Magnet*!

L Gap (between center of 6 mm (6 to 8§ mm) 5 mm (3 to 7 mm)
Magnet and Magnetic
Sensor) 2

AL Gap (between tip of Mag- | 1to 2 mm 1to 2 mm
net and Magnetic Sen-
sor)*2

AS{ and AS, Magnet and center of 0.5 mm max. 0.5 mm max.
Magnetic Sensor are no
longer aligned.”3

b Angle of misalignment 0.2° max. 0.2° max.
from base surface.”3

* 1. When specifying the radius of the rotating part mounted to the Magnet, consider the maxi-
mum speed tolerance of the Magnet.

* 2. The value of L is the recommended value. Adjust the gap to satisfy the value of AL.

* 3. When the mechanical central shaft (e.g., the spindle nose key in the machining center) has
been matched, make sure that the center misalignment of the Magnet and Magnetic Sensor,
as well as the standard of accuracy of the emitter mounting, have been satisfied. Make sure
the base surface is parallel to the tangent at the point where it crosses the circumference of
the rotating part mounted to the Magnet and the Magnet centerline.

Fig 9.13

97310

Magnet and Magnetic Sensor Mounting Diagram 2




9.8 Mounting Precautions

9.8 Mounting Precautions

Pay attention to the following precautions when mounting the Magnet and Magnetic Sensor.

H Mount the Magnet to the Load Shaft

The position control loop is configured using the detection magnetic field of the Magnet. Mount the Mag-
net on the load shaft (e.g., the main shaft of the machine-tool). If using a belt gear transmission mechanism
between the shaft to which the Magnet is mounted and the load shaft, there is a risk that the stop position
will be out of alignment due to the load shaft belt slipping or gear backlash.

B Do Not Install a Magnetic Body Near the Magnet

Use non-magnetic materials for the rotator to which the Magnet is mounted. Also make sure that there are
no iron particles sticking to the Magnet. The presence of a magnetic body near the Magnet may warp the
magnetic field, resulting in incorrect position detection and preventing the shaft from stopping in the cor-
rect stop position. Do not place devices that emit magnetic fields (solenoids, magnetos, etc.) near the Mag-
net and Magnetic Sensor, as the presence of another magnetic field near the Magnet may warp the magnetic
field, resulting in incorrect position detection and preventing the shaft from stopping in the correct stop
position.

B Take Care When Handling the Magnet and Magnetic Sensor

‘When mounting the Magnet and Magnetic Sensor, do not damage them. The Magnet rotates at high speed,
so damage can result in unexpected accidents. Also, the Magnetic Sensor is a high-precision device, so
if external force is applied resulting in internal distortion, detection accuracy will be reduced.

B Do Not Subject the Magnetic Sensor Amplifier or Connector Cables to Oil or
Water

Do not allow oil or water to come into contact with the Magnetic Sensor amplifier or connector cables.
If water or oil comes into frequent contact with the sensor head in particular, perform waterproof counter-
measures on the bushings using additional materials, as shown in figure 9.14. If dirty oil or water permeates
the Magnetic Sensor or connector cables, there is a risk that insulation will be reduced, resulting in abnor-
mal signal detection and abnormal control operations.

Magnetic Sensor

e

Silicon adhesive

Fig 9.14 Magnetic Sensor Bushing Waterproofing Method
B The Wiring Distance: 20 m. Max.

Make sure that the wiring distance between the Magnetic Sensor Amplifier and the Orientation Card is
20 m maximum. The Magnetic Sensor detection signal is low-voltage, so if the wiring is too long, the sen-
sor will be easily affected by differential voltages and noise voltages, resulting in inaccurate positioning.

B Be Careful of Polarity

When mounting the Magnet and Magnetic Sensor, pay attention to the polarity, and mount the devices cor-
rectly as shown in the Fig 9.15. Even if the devices are mounted with the polarity mistakenly reversed, the
Orientation Card will still respond to signals, so control will be possible.




Magnetic Sensor Orientation Control

Load shaft

Magnetic Sensor/,ﬁ

head pin groove

Magnet detection
standard hole

(a) MG-1378BS/FS-1378C

Load shaft

FS-200 printed on
the back g

(b) MG-1444S/FS-200

Fig 9.15 Magnet and Magnetic Sensor Mounting Directions
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9.9 Stop Position Reference Signal Details

9.9 Stop Position Reference Signal Details

The stop position reference input signal circuit, which controls the direction of the Magnetic Sensor orientation,
is the same as for the sequence input signal.

B D1 to D12 (Stop Position Reference Signal)

12-bit Digital Reference Signal Function Selection: 1CN-19 to 1CN-30 will be the 12-bit Digital Refer-
ence if bit 07 of the C1-36 selection signals (SEL1) is turned OFF.

01_36‘ I,IIIIIII‘
Bit 7

The circuit operates when pins 19 to 30 of 1CN are turned ON.

e Use these stop position reference signals when performing user-set position stop control (incremental
operation) using Magnetic Sensor orientation.

e Stop position references are sent externally, taking the load shaft external home position to be 0.
e Select the position references as either 12-bit binary or 3-digit BCD.

Incremental Binary Sign: 1 bit —2047 pulses to 2047 pulses
Data: 11 bits (-000 to 7FF hexadecimal)
BCD Sign: 1 bit -0 to +0
Data: 3 digits (11 bits) | (=799 to 799 decimal)

o When the sign bit is ON, the sign is negative, and when the sign bit is OFF, the sign is positive.

e 0is determined using the sum of the 3-digit BCD data and the BCD stop position reference resolution
C3-12 (Ppcp). The following equation must be satisfied, 6 < 360°.

o The relationship between the reference signals and the number of pulses is shown in the following

table.

Signal 1CN Pin Number Binary BCD

With Sign With Sign

D1 19 1 1
D2 20 2 2
D3 21 4 4
D4 22 8 8
D5 23 16 10
D6 24 32 20
D7 25 64 40
D8 26 128 80
D9 27 256 100
D10 28 512 200
D11 29 1024 400
D12 30 Sign Sign

o Ifusing signed binary, the meaning of the signal will depend on the sign (+ or -). If the sign is positive,
the total number of bit pulses input is added:

00101001001

256+ 64 + 8 + 1 =329
If the sign is negative, the negative of sum of the number of bit pulses input is used:
-(256 + 64 +3 +1)=-329

e Binary references cannot be made above 180°. For BCD references, references above 180° are pos-
sible, depending on the setting in BCD stop position reference resolution C2-12 (Pgcp), to a maximum
of £360°.
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Magnetic Sensor Orientation Control

9.10.1 Fixed Position Stopping Operation Using the Magnetic Sensor

9.10 Functions

This section explains in detail the Magnetic Sensor orientation control mode functions.

IMPORTANT

Orientation Control Application Precautions

In the following cases, be sure to adjust the tuneup and parameters before using the orientation function.
* When using the orientation function for the first time after mounting the inverter to the machine
* When replacing the Motor or Encoder

* When changing the wiring between devices
For details on the tuneup, refer to the adjustment procedure.

This section explains the Magnetic Sensor system fixed position stopping operation and user-set position
stopping operation.

9.10.1 Fixed Position Stopping Operation Using the Magnetic Sensor

When the orientation signal is input while the motor is rotating (or while the motor is stopped), the load
shaft immediately decelerates (or accelerates) to the orientation speed that has been set.

After attaining the set speed, the motor rotates until the Magnet and the center of the Magnetic Sensor are
aligned according to the servo loop, which uses the motor encoder signal from the point that the load shaft
Magnet passes the stop position, and stops at the fixed position using the Magnetic Sensor signal. The ori-
entation completion signal (ORE) is output at the same time.

After orientation has been completed, the servo loop will still continue to operate unless the orientation
completion signal is turned OFF, so even if external force is applied to the load shaft, the shaft will not slip
easily from the positioning point.

The timing chart for the positioning operation is shown in the following diagram.

Operation signal
(FWD or REV)

Orientation signal 1 ON 1
(ORT)

(ORE)

Orientation speed

Speed

Orientation completion signal IL ON I
i
I
I

f

i Operation time

|
0 ~. -

[ A
rr v v

(a) Stopping at Specified Position when Motor is Rotating

( Reference)
(— — Actual speed)

Position signal (for control)
(Magnetic Sensor output)

Operation signal
(FWD or REV)

Orientation signal

1 ON

r
(ORT) 1 ON |
Orientation completion signal i |
(ORE) I !
| f
| Operation time
Speed ﬁ W—":
( Reference) - N | I
(— — Actual speed) 0 ~ = ==

I\

Position signal (for control)
(Magnetic Sensor output)

(b) Stopping at Specified Position when Motor is Stopped

Note: If there is no slip in the gear mechanism and the parameters have been set correctly, the
motor will stop smoothly using the servo loop.

Fig 9.16 Positioning Operation

914



9.10Functions

9.10.2 User-set Position Stop Control Using Incremental Operations

Incremental positioning is used when positioning to a new stop position that adds to the current stop posi-
tion a specified amount of travel rotation (i.e., angle).

If an incremental signal is input and an orientation signal is input again after fixed positioning has been
completed, the shaft stops at the new stop position according to the servo loop and a completion signal is
output at the same time.

In this mode, the shaft advances by the specified rotation travel amount only whenever an orientation sig-
nal is input.

The timing chart for the incremental positioning operation is shown in the following diagram.

Operation signal (FWD or REV

-

Orientation signal (ORT) ON | 1 ON | 1 ON |
Incremental signal (INC) ABS INC ON i 1
Orientation completion signal (ORE) O ON | ] ON ]
|
Speed i
( Reference) ! |
(=— — Actual speed) 0 ) Ve ! I/—;\\
b | . =, | . - !
Position signal (for control) J\
(Magnetic Sensor output) V
0 ‘ Fixed position stop position
Position N
( Reference) \,
— — Actual speed
( peed) \~\ Incremental operation
e 0
\\
N
0 >

Note: If performing incremental positioning, make sure that the position does not slip while the orientation signal
is turned OFF. If the position slips, stop position accuracy may be lost.

Fig 9.17 Incremental Positioning
To use user-set position stop control, select the stop position reference using control constant bit 7 of C1-36
(SEL1).

When bit 7 of C1-36 is set to ON, the stop position reference is enabled and user-set position stop can be
used during orientation control. Normally, user-set position stop is used as a digital speed reference, so the
standard setting is OFF. When bit 7 is OFF, fixed position stop control is used.

C1-36 I'IIIIIII

Bit
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Magnetic Sensor Orientation Control

9.11 Magnetic Sensor Orientation Control Mode Adjustment
Procedure

Adjust the Magnetic Sensor orientation according to the following flowchart. Be sure to perform the following
adjustments if the Motor, Inverter, or Encoder is replaced.

Adjustment Item and Procedure Details

| Turn ON the power supply. | Initial Settings: Change Constants Using Digital Operator

¢ Turn OFF the orientation selection (bit 0) of selection signal 4 (C1-39).
Initial settings » Set the sensor signal standardization angle (C3-20).

¢ Turn OFF the tuneup operation selection (bit 4) of orientation selection
signal 1 (C3-22).

Is gear ratio

setting correct? Gear Ratio Constants

v ¢ C1-27: Gearbox ratio (H)
. 0.0400 to 2.5000
‘YES Adjust controller gear ¢ C1-28: Gearbox ratio (M)
ratio constant. * C1-29: Gearbox ratio (L)
Y

Rotate the load shaft forwards at
100 to 300 rotations/min.

Turn OFF bit 7 of C3-22. Input Signal Check

Interface input status (U1-09)
| Turn ON bit 7 of C3-22. | e

RN
| Select+H gear. | Orientation signal is lit.
Turn ON orientation signal (ORT). Tuneup Operation

+ Orientation signal __[
Tuneup incomplete error
(AL-70) iss displayed. STOP Key and n__

7 RESET Key 60 min-1 ;

10 min-

Press the STOP Key and RESET | Do not hold the key || 1.4 shaft speedo FWD /_\—"ﬁ
Key simultaneously. down. REV

Note: During tuneup, the orientation completion signal (ORE) is not
NO output.

forwards. Does load
shaft stop at home

Load Shaft Home Position

Perform error diagnosis
and correct error.

Orientation signal

(When 0 <Py <P3<Py)

Select control constant display for iti 0 P P P
load shaft home position (C3-01). Home position data:X ! X 2 X 3

Y n il f
Set the home position data, ENTER Key

and press the ENTER Key. /\
¥ Load shaft speed 0 —— 2 AN
RE

Shaft stops at new home position.

Load shaft
NO stop position

Does shaft
stop at correct
position?
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9.11 Magnetic Sensor Orientation Control Mode Adjustment Procedure
Adjustment Item and Procedure Details
(1) If a malfunction occurs during tuneup, reset the system, and them per-
form the tuneup operation again.
Tuneup completed. (Bit 4 of C3-22 turned ON.)
|Turn OFF orientation signal (ORT). | ¢ Turn ON tuneup operation selection (C3-22 bit 4).
v Adjust Control Constants
Tuneup completed. Adjust Virtual Stop Position Offset (C3-13)
(Bit 4 of C3-22 turned ON.) ¢ Perform adjustment so that final run-on is not delayed, and there is no
overshoot.
Y Offset small
Adjust control constants accord-
ing to machine specifications. Offset larg
Stop position-
Y v Time
Turn ON orientation signal (ORT).
— » Ifthe load inertia changes, the characteristics will also change, so check
P the characteristics for the H, M, and L gears individually.
\
) H Gear Selection
Is stopping Adjust Proportional Gain (C3-02)
« If the ORE signal is not output close to the stop position, increase the
Y gain.
Adjust virtual stop posi- e If the shaft load is unsteady even if the ORE signal is output, reduce the
tion offset (C3-13). gain.
accuracy insuffi- ~ YES L
cient, or is there —i Check M Gear Selection
i - — « Interface input status (U1-09)
Adjust position control R
proportional gain (C3-02). T O O R
. AN
Select M gear. | Lit when M gear is selected
Y Adjust Proportional Gain (C3-03)
Turn ON orientation signal (ORT). . gati}: ORE signal is not output close to the stop position, increase the
- o Ifthe shaft load is unsteady even if the ORE signal is output, reduce the
Y gain.
Is position YES
accuracy insuffi- —{
cient, or is ther
unting? Adjust position control
NO proportional gain (C3-03)
Turn OFF orientation signal (ORT).
@)
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Magnetic Sensor Orientation Control

Adjustment ltem and Procedure

Details

@

l

Select L gear.

Y

Turn ON orientation signal (ORT)].

A

accuracy insuffi-
cient, or is ther

Adjust position control

proportional gain (C3-04).

Turn OFF orientation signal (ORT).

\
Adjustment completed.

Note: If there is no L gear selection in the machine specifications, omit
the following L gear adjustment procedure.

Check L Gear Selection
Interface input status (U1-09)

Lit when L gear is selected.

Adjust Proportional Gain (C3-04)
 If the ORE signal is not output close to the stop position, increase the
gain.
o Ifthe shaft load is unsteady even if the ORE signal is output, reduce the
gain.
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Control Constants

The control constants of the VS-626M5 can be changed using the Digital
Operator (option). The control constants includes user constants (C1), op-
tional encoder orientation constants (C2), and magnetic sensor orientation
constants (C3).

10.1 UserConstants ...................... 10 -2
10.2 Encoder Orientation Constants ......... 10 -8
10.3 Magnetic Sensor Orientation Constants . 10 -11
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Control Constants

10.1 User Constants

The user constants are listed in the following table.

Table 10.1  User Constants
Con- Name Explanation Change | Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Speed Control Speed control proportional gain when high-speed gear is selected (i.e., 255
Proportional MGR and LGR are OFF) or when high-speed winding is selected (i.c.,
C1-01 | Gain (H) CHW is OFF). Increasing Kyyy increases rigidity. Yes %/Hz 30
Kvun Torque reference P = Kygn x Speed tolerance 1
Speed Control Speed control integral time constant when high-speed gear is selected 1000
Integral Time (i.e., MGR and LGR are OFF) or when high-speed winding is selected
C1-02 (H) (i.e., CHW is OFF). Reducing TyyN quickens response. Yes ms 600
TVHN Torque reference I = Torque reference P , Time/tygn s
Speed Control Speed control proportional gain when low-speed is selected (i.e., MGR
Proportional or LGR is ON) or when low-speed winding is selected (i.e., CHW is 255
c1-03 | Gain (M, L) ON). A L Yes | %Mz | 30
Kvin Increasing Ky y increases rigidity. 1
Torque reference P = Ky N x Speed tolerance
Speed Control Speed control integral time constant when low-speed gear is selected
Integral Time (i.e., MGR or LGR is ON) or when low-speed winding is selected (i.e., 1000
C1-04 | Constant (M, L) | CHW is ON). ) Yes ms 600
TVLN Reducing Ty N quickens response. 5
Torque reference I = Torque reference P , Time/typ N
Speed Control Speed proportional gain when high-speed gear is selected (i.e., MGR and 255
Proportional LGR are OFF) or when high-speed winding is selected (i.e., CHW is
C1-05 | Gain (H) OFF) in servo mode (i.e., SV is ON). Yes %/Hz 40
Kvns Torque reference P = Kyys x Speed tolerance 1
Speed Control Speed control integral time constant when high-speed gear is selected 1000
Integral Time (i.e., MGR and LGR are OFF) or when high-speed winding is selected
C1-06 | Constant (H) (i.e., CHW is OFF) in servo mode (i.e., SV is ON). Yes ms 100
TVHS Torque reference I = Torque reference P » Time/tyys s
Speed Control Speed control proportional gain when low-speed gear is selected (i.e., 255
Proportional MGR or LGR is ON) or when low-speed winding is selected (i.e., CHW
C1-07 | Gain M, L) is ON) in servo mode (i.e., SV is ON). Yes %/Hz 40
Kvis Torque reference P = Ky g x Speed tolerance 1
Speed Control Speed control integral time constant when low-speed gear is selected 1000
Integral Time (i.e., MGR or LGR is ON) or when low-speed winding is selected (i.e.,
C1-08 | Constant (M,L) |CHW is ON) in servo mode (i.e., SV is ON). Yes ms 100
TVLS Torque reference I = Torque reference P , Time/tyr g s
Torque Refer- Time constant of low-pass filter for torque reference for gear chattering
ence noise. Increasing the time constant may cause run-away depending on 5.0
C1-09 | Filter Time conditions. Yes ms 1.0
Constant
0.0
T
Soft Start Time | Setting of time required for soft starter. Variations in speed references are 180.0
Setting Tsrs suppressed according to the speed change ratio of the set time. Starting ’
C1-10 time from at rest state is obtained as follows: Yes sec 0.1
Starting time = Tsps x Speed reference (%)/100 0.1
Speed Refer- Offset adjustment to analog reference. Set the value of U1-15 when oper- 80
_44%p | ence Offset Ad- | ating using speed reference 0 in C1-11.
Cc1-11 justment Value Yes - 0
SCors -80
Motor Speed Constant to adjust motor speed over analog speed reference. When the 1.1000
c #p | Adjustment Val- | value of Sapy increases, speed increases, and when the value of Sopj )
1-12 ue decreases, speed decreases. Disabled when using digital speed reference. Yes - 1.0000
SAD) 0.9000
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10.1 User Constants

Table 10.1  User Constants (continued)
Con- Name Explanation Chgnge Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
C1-13 |- --- ---
to --- - ---
C1-15 -
Speedometer Constant to finely adjust the speed signal so that the actual speed and 1.50
C1-16"2 Signal Adjust- speedometer display agree. When the value of SMpj increases, Ye 1.00
ment Value speedometer indication also increases. A 10-V output is the standard es - ’ 0.90
SMapy value at rated speed (C1-26). :
Load Meter Sig- | This constant makes fine adjustments so that the torque reference and 1.50
C1-17"2 nal Adjustment | the load meter display agree. When the value of LM pj increases, meter Ye 1.00
Value needle indication also increases. A 10-V output is the standard value at es - ) 0.90
LMAapj 120% of rated torque for 30 min. :
Load Factor Sets the load meter full scale value when continuous torque is taken to 500
C1-18*2 | Meter Full Scale |be 100%. The full scale value depends on machine specifications. Yes % 200
LM 120
FS
Zero Speed Detection level of zero-speed signal (ZSPD). Standard setting is 30 60
C1-19 | Detection Level | min~ Yes min~! 30
ZS1vL 3
Speed Agree Detection width of speed-agree signal at rated speed. Standard setting is 50
C1-20 ngnal Detection | 15%. Yes % 15
Width 10
AGRpp
Speed Detection | Speed detection signal (SDET) activation level used for winding selec- 100
C1-21 | Signal Level tion. Expressed as a percent of the motor rated speed (C1-26). Yes % 10
SDrvL 0
Speed Detection | Hysteresis width adjustment level of speed signal detection. During 10.00
C1-22 Signal Detection | acceleration, SDLVL + SDHYS is detected. During deceleration, v % 1.00
Width SDLVL - SDHYS is detected. Expressed as a percent of the motor rated es ¢ ’ 0.00
SDuys speed (C1-26). :
Torque Detec- Torque detection signal (TDET) activation level used to detect abnormal 120
tion Signal Op- | loads. Expressed as a percent of the 30-minute rated torque. Hysteresis
C1-23 eration Level width is limited to £10%. Yes % 10 5
TDrvr
External Control | Torque limit using external torque limit signals (TLL and TLH). 120
C1-24 | Torque Limit Expressed as a percent of the 30-minute rated torque. Yes % 10
Level TLEXT 5
Motor Code Select applicable motor from the motor codes stored in Inverter memo- 1FF
C1-25 Selection MTR | ry. Expressed in 3-digit hexadecimal (0 to F). When the motor code is N
changed, be sure to turn OFF the power once; and then turn it ON again 0 - - 001
after verifying that the Digital Operator display has gone OFF.
Rated Speed Rated speed set according to load machine specifications. Must not be Max.
c1-26 | Si00 greater than the motor maximum speed. When speed reference is 100%, No min~! Max. speed
this speed is applied. speed 100
Gear Ratio 1 Gear ratio determined by mechanical specifications. This parameter is 2.5000
ci-27 |(H) valid when H gear is selected (i.e., HGR and MGR are OFF). No - 1.0000
Rucr Gear ratio = Load shaft speed + Motor speed 0.0400
Gear Ratio 2 Gear ratio determined by mechanical specifications. This parameter is 2.5000
ci1-28 | (M) valid when M gear is selected (i.e., MGR is ON). No - 1.0000
Rmcr Gear ratio = Load shaft speed + Motor speed 0.0400
Gear Ratio 3 (L) | Gear ratio determined by mechanical specifications. This parameter is 2.5000
Cc1-29 |Rigr valid when L gear is selected (i.e., LGR is ON). No - 1.0000
Gear ratio = Load shaft speed + Motor speed 0.0400
Motor Flux Set value of motor flux lower limit level at reduction control 100
C1-30 IIjower Limit No % 15
evel
15
dwL
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Control Constants

Table 10.1  User Constants (continued)
Con- Name Explanation Chgnge Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Servo Mode Motor flux level when high-speed gear is selected (i.e., MGR and LGR 100
C1-31 | Flux Level (H) |are OFF) or when high-speed winding is selected (i.e., CHW is OFF) in No % 70
dSVH servo mode (i.e., SV is OFF). 30
Servo Mode Base speed ratio when high-speed gear is selected (i.e., MGR and LGR 5.00
Base Speed Ra- | are OFF) or when high-speed winding is selected (i.e., CHW is OFF) in ’
C1-32 o H) servo mode (i.e., SV is ON). No - 1.00
Rpsh Base speed (Servo) = Rgsy x Base speed (Motor) 1.00
Servo Mode Motor flux level when low-speed gear is selected (i.e., MGR or LGR is 100
Flux Level (M, | ON) or when low-speed winding is selected (i.e., CHW is ON) in servo
C1-33 | mode (i.e., SV is ON). No % 70 ”
dsvL
Servo Mode Base speed ratio when low-speed gear is selected (i.e., MGR or LGR is 5.00
Base Speed Ra- | ON) or when low-speed winding is selected (i.e., CHW is ON) in servo ’
C1-34 |ioM, L) mode (i.c., SV is ON). No 1.00
RpsL Base speed (Servo) = Rpsr, x Base speed (Motor) 1.00
Zero-speed Time for generating braking force after deceleration and zero-speed is 100
C1-35 | Braking Time reached to stop. No sec 0
Terx 0
Signal Selec- Selections for multi-functional signals and other selections.”3
tions 1, « Bits 1 and 0: 6CN pin 11
SEL1 00: TLL  01: —
10: INC  11: —
¢ Bit 2: 6CN pin 10
0: TLH 1: —
C1-36 * Bit 3: 6CN pin 12 No --- | 00000000 ---
0:SSC  1:SV
* Bit 4: 6CN pin 152
0: PPI 1: LM10
* Bit 7: 1CN 12-bit digital reference signal selection*2
0: Digital speed reference
1: Orientation control stop position reference
Signal Selec- Selections for multi-functional signals and other selections.”3
tions %4 ¢ Bits 1 and 0: RUN mode selection
SEL2 00: Operation by speed reference
11: Operation by Digital Operator
¢ Bit 2: 6CN pin 6
C1-37 0:RDY 1: EMG2 No --- | 01000000 -
* Bits 7 and 6: Digital speed reference selection 2
00: 2-digit BCD
01: 12-bit binary
10: 3-digit BCD
11: Internal speed setting

10-4




10.1 User Constants

Table 10.1  User Constants (continued)

Con- Name Explanation Change | Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Signal Selec- Signal selections for control mode and level
tions 3

N « Bits 1 and 0: Load meter filter selection 2
SEL3 00: 2-ms filter

01: 10-ms filter

10: 100-ms filter

11: 500-ms filter

¢ Bit 2: Torque limit auto judgement
0: Speed reference gain switching OFF
1: Speed reference gain switching ON

* Bit 3: Sensitivity switching selection when using servo mode*2
0: Not judged
1: Judged

C1-38 N --- | 00000000 -
* Bit4: Excessive speed deviation protection (AL-32) operation threshold ©

0: 1/2 or less of speed reference

1: 1/4 or less of speed reference
« Bit 5: Speed limiting level 2

0: 105% of rated reference

1: 110% of rated reference

* Bit 6: Speed agree signal (AGR) output at zero speed
0: Output (AGR: closed)
1: Not output (AGR: open)

¢ Bit 7: Load meter adjustment selection”?
0: 120% of rated output signal for 30 min.
1: 100% of continuous rated output signal

Signal Selec- Signal selections for control mode and level

tions 4 4 » Bit 0: Orientation control method
SEL4 0: Encoder
1: Magnetic sensor

C1-39 No --- | 00000000 -

When the setting has changed, turn the control power supply OFF then
ON again.

Signal Selec- Control mode signal selections

tions 3 4 * Bit 1 and 0: Operation delay time for excessive speed deviation protec-
SEL5 tion (AL-32)

00:0s  01:03s

10: 04s 11:0.5s

* Bit 2: Torque detection signal (TDET) output
0: Standard output
1: ON for acceleration/deceleration

* Bit 3: NC orientation
0: Disabled.
1: Enabled. Even if orientation signal (ORT) is input, the
Inverter will not perform orientation. The rotating
C1-40 direction of motor is determined according to the polar- No --- | 00000000 -—-
ity of speed reference.

* Bit 4: Load meter output standard selection” 2
0: Continuous rated output
1: 30 min. rated output
* Bit 5: Servo mode speed reference gain selection (Enabled when bit 3 of
C1-38 is ON.)"2
0: Analog speed reference, 10 V/5,000 rotations/min.
1: Set the read gain of the analog speed reference using
C1-49 or C1-50.
¢ Bit 7: Load fault detection selection (AL-33)
0: Disabled
1: Enabled
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Control Constants

Con- Name Explanation Change | Unit |Standard | Upper
stant 1 Setting Limit/
No. Lower
Limit
Internal Speed Set values when using internal speed references using digital speed refer-
Reference Set ences. The correspondence with reference inputs (1CN) are as shown 100.00
C1-41 | Values below, and are given as percentages over the rated speed (C1-26).
to [SPD1toSPD8 | pij 19: SPD1 Pin 23: SPD5 No % 0.00
C1-4872 Pin 20: SPD2 Pin 24: SPD6
Pin 21: SPD3 Pin 25: SPD7 0.00
Pin 22: SPD4 Pin 26: SPD8
Servo Mode Set value of the analog speed reference read gain in servo mode. (En-
Speed Refer- abled when C1-38 bit 3 is ON and C1-40 bit 5 is ON.) Set the ratio of the
ence Gain number of rotations when the analog speed reference is 10 V over the 100.00
C1-49 | SVGAIN1 and |rated speed (C1-26).
to . SVGAIN2 Analog speed reference 10 V/(S100 x SVGAIN/100) min~1. No % 100.00
C1-50 Select C1-49 and C1-50 using the DAS signal (C6N-5).
DAS = OFF: C1-49 (SVGAIN1) 0.00
DAS = ON: C1-50 (SVGAIN2)
C1-51 |-
to --- ---
C1-53
Speedmeter Sig- | Offset adjustment value for speedometer signal. Outputs speedometer 200
#o | nal Offset Ad- signal after subtracting from SMqFs. 54
C1-54 justment Value Yes mV 0 N
SMors —200
Load Meter Sig- | Offset adjustment value for load meter signal. Outputs speedometer 200
o | nal Offset Ad- signal after subtracting from LMgFs, 5.4
C1-85 justment Value Yes mV 0 N
LMors 200
Inverter Capac- Inverter capacity setting. (The setting is already made at factory prior
ity Selection to shipment.)
UNITNO 200 V class
CIMR 23P725P5/27P52011/20152018/2022/2030| 2037
-Ms5 [
C1-56 Set value| 04 | 05 | 06 | 07 | 08 | 09 | OA | 0B | 0C N
400 V class © -
CIMR
M5 45P5 47P54011/4015/4018|4022/40304037|4045
Set value | 25 | 26 | 27| 28 | 29 | 2A | 2B | 2C | 2D
When the setting has changed, turn the control power supply OFF for
3 seconds or longer then ON again.
Signal Selec- Control mode signal selections
tions 6 4 e Bit 0: Fault record clear selection
SEL6 0: Disabled
1: Clears next time control power is turned ON.
C1-57 (Automatically returns to 0.) . No — 100000000 N
* Bit 4 and 5: Emergency stop fault (AL-21) detection time selection °
00: 10 sec
01: 20 sec
10: 40 sec
11: Disabled
Signal Selec- Control mode signal selections
g%’]‘;z 4 e Bit 0: YENET1200 card encoder selection
0: Motor encoder (2CN)
C1-58 1: Load shaft encoder (8CN) No | - 00000000 | -
When the setting has changed, turn the control power supply OFF then
ON again.
C1-59 |--- --- ---
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10.1 User Constants

Table 10.1  User Constants (continued)

Con- Name Explanation Chgnge Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Magnetic Pole | Adjusts the position of the magnetic pole. Sets the difference between the
Positioning magnetic position and the encoder origin signal using the electrical angle 8191
C1-60 Value 6 (360° el = 8192). Set the C1-60 value on the terminal box. No L 4096
When the setting has changed, turn the control power supply OFF then -8192
ON again.
Phase-C Pulse Sets the pulse width of the motor encoder origin signal (phase C). Set the 100
C1-61 Width™® C1-61 value listed on the terminal box. N Pul ;
) When the setting has changed, turn the control power supply OFF then © use 0
ON again.

*1.

*2.

*3

%4,

*5

*6.

. Connector pin numbers are for stand-alone drives.

In signal selection descriptions, 0 stands for “ , ”and 1 for “ ,’

»

. This function is available in the following software.
VSM200XXX: VSM200112 or later

software for controlling an induction motor is used.

10-7

Change (change during operation) column: Indicates whether the constant can be changed during inverter operation.
Yes: Constant can be changed during inverter operation; No: Constant cannot be changed during inverter operation
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Control Constants

10.2 Encoder Orientation Constants

The encoder orientation constants are listed in the following table.

Table 10.2  Encoder Orientation Constants
Con- Name Explanation Change | Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Load Shaft Position- | Mechanical origin of the load shaft. Set difference from encoder ori- 4095
C2-01 | ing Origin gin signal (phase C) pulses. Yes Pulse 0
PorG 0
Position Control Position control proportional gain when high-speed gear is selected 99
Proportional Gain (i.e., MGR and LGR are OFF) or when high-speed winding is se-
C2-02 (H) lected (i.e., CHW is OFF). Increasing Kpy increases rigidity. Yes 1/s 15
Kpn Speed reference (pps) = Kpy x Position tolerance (pulses) 1
Position Control Position control proportional gain when medium-speed gear is se- 99
Proportional Gain lected (i.e., MGR is ON). Increasing Kpy increases rigidity.
C2-03 (M) . Yes 1/s 15
Koy Speed reference (pps) = Kpym x Position tolerance (pulses) 1
Position Control Position control proportional gain when low-speed gear is selected 99
Proportional Gain (i.e., LGR is ON) or when low-speed winding is selected (i.e., CHW
C2-04 ((9)] is ON). Increasing Kpy increases rigidity. Yes 1/s 15
KrL Speed reference (pps) = Kpr, x Position tolerance (pulses 1
p pp PL p
Speed Control Pro- Speed control proportional gain when high-speed gear is selected 255
portional Gain (H) (i.e., MGR and LGR are OFF) or when high-speed winding is se-
C2:05 [Kypo lected (i.e., CHW is OFF) in orientation control (i.e., ORT is ON). Yes | %Mz 40
Torque reference P = Kypo x Speed tolerance 1
Speed Control Inte- | Speed control integral time constant when high-speed gear is selected 1000
gral Time Constant | (i.e., MGR and LGR are OFF) or when high-speed winding is se-
C2-06 | (1) lected (i.c., CHW is OFF) in orientation control (i.c., ORT is ON). Yes ms 100
TVHO Torque reference I = Torque reference P x Time/tygo s
Speed Control Pro- Speed control proportional gain when low-speed gear is selected (i.e., 255
portional Gain (M, MGR or LGR is ON) or when high-speed winding is selected (i.e.,
G2-07 L) CHW is ON) in orientation control (i.e., ORT is ON). Yes %/Hz 40
Kvro Torque reference P = Ky o x Speed tolerance 1
Speed Control Inte- | Speed control integral time constant when low-speed gear is selected 1000
gral Time Constant (i.e., MGR or LGR is ON) or when low-speed winding is selected
G2-08 [ (M, L) (i.e., CHW is ON) in orientation control (i.e., ORT is ON). Yes ms 100
TVLO Torque reference I = Torque reference P x Time/tyy o s
Positioning Comple- | Detection width for outputting completion signal when the load shaft 200
C2-09 | tion Detection Width | approaches the stop reference position. Detection width is stop refer- No Pulse 5
ZFIN ence position £Zgy. 0
Positioning Comple- | Set value for canceling completion signal when the load shaft is 200
C2-10 | tion Cancel Width moved after completion signal is output. Cancel width is stop refer- No Pulse 10
ZcAN ence position *ZcaN. ZFIN
Orientation Speed Speed applied (after detecting encoder origin) until changing to the 600
C2-11 | Sorr servo loop during orientation. No min~! 400 20
BCD Stop Position Angle set value per minimum increment of stop position BCD com- 180.0
C2-12 | Reference Resolu- mand. No Deg. 1.0
tion Pgcp 0.5
Virtual Stop Stop position offset for smoothing stop operation when the servo loop 100
C2-13 | Position Offset is used. When Zgyy is reached, offset becomes 0. No Pulse 0
Pivc 0
Orientation Speed Speed changing ratio for gradually reducing orientation speed to 100
C2-14 | Changing Ratio reduce gear noise when switching from orientation speed to servo No - 0
Rsor loop speed. 0
Starting Soft Start Soft start time for accelerating from at rest state to orientation speed. 50
C2-15 | Time Use this parameter to reduce gear noise at starting. Acceleration rate No ms 0
Tsro is (500 min~1)/sec. 0
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10.2 Encoder Orientation Constants

Table 10.2  Encoder Orientation Constants (continued)
Con- Name Explanation Chgnge Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
C2-16 Flux Level Fll:J.X lev§l at comp!etlon of orientation. Motor noise and torque No % 60 100
doRT changes in proportion to flux level.
Orientation Speed Reduction coefficient to set orientation speed in proportion to the 32767
C2-17 Reductlon Coeffi- traveling angle for incremental positioning. No - 0
cient 0
Ksor
C2-18 |- --- -
to -
C2-21 -
Orientation Control Control mode setting signals, e.g., for specifying the direction of
Signal Selections 1 rotation in orientation control.
SEL-E1"2 * Bits 1 and 0: Positioning rotation direction
00: Automatically selected rotation direction
01: Same direction as the forward/reverse RUN signal
10: Fixed rotation direction
11: Automatically selected rotation direction -
¢ Bit 2: Selection for fixed rotation direction
0: Forward rotation of load shaft
1: Reverse rotation of load shaft
* Bit 3: Stop position reference code
0: 12-bit binary
1: 3-digit BCD
C2-22 . . No --- | 11000000
¢ Bit 4: Tuneup operation
0: Tuneup enabled
1: Tuneup disabled
¢ Bit 5: Incremental positioning reference point
0: Previous stop reference position
1: Current stop position
¢ Bit 6: Encoder selection -
0: Load shaft encoder
1: Motor encoder
¢ Bit 7: Rotation direction of motor and load shaft
(automatically set at tuneup)
0: Reverse
1: Same
Orientation Control Dither signal pattern and gain
Signal Selections 2 * Bit 0: DB selection upon orientation completion
SEL-E2*2 0: Disabled
1: Stops by braking torque at orientation completion
¢ Bit 1: Dither signal pattern
0: 6 steps (83 Hz)
1: 2 steps (250 Hz)
* Bits 4, 3 and 2: Dither signal level (H) (i.e., MGR and LGR are OFF)
C2-23 000: 0.0% 011: 7.5% No --- | 00000000
110: 15.0% 001:2.5%
100: 10.0% 111: 17.5%
010: 5.0% 101: 12.5%
¢ Bits 7, 6 and 5: Dither signal level (L) (i.e., MGR or LGR is ON) -
000: 0% 011: 3%
110: 6% 001: 1%
100: 4% 111: 7%
010: 2% 101: 5%
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Control Constants

Table 10.2  Encoder Orientation Constants (continued)

Con- Name Explanation Change | Unit | Standard | Upper

stant " Setting | Limit/
No. Lower

Limit

Orientation Con- Orientation control parameters

trol Signal Selec- * Bit 3: Speed control mode selection when positioning *

tions 3 0: P control

SEL-E3*2 1: PI control

* Bits 5 and 4: Seed reference differential compensation gain
00: 10

3

C2-24 01:15 No - 10000000

¢ Bits 7 and 6: Flux level for positioning servo loop control
00: 100%
01: 80%
10: 60%
11: 40%

*1. Change (change during operation) column: Indicates whether the constant can be changed during inverter operation.
Yes: Constant can be changed during inverter operation; No: Constant cannot be changed during inverter operation

2

*2. In signal selection descriptions, 0 stands for “ , ”and 1 for * ,’
*3. This function available in the following software.
VSM200XXX: VSM200095 or later
VSM2051XX: VSM205120 or later
VSM207XXX: VSM207051 or later
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10.3 Magnetic Sensor Orientation Constants

10.3 Magnetic Sensor Orientation Constants

The magnetic sensor orientation constants are listed in the following table.

Table 10.3  Magnetic Sensor Orientation Constants
Con- Name Explanation Change | Unit |Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Load Shaft Position- | Mechanical origin of the load shaft. Set difference from magnetic 2.00
C3-01 | ing Origin sensor signal in degrees. Yes Deg. 0.00
PorG -2.00
Position Control Pro- | Position control proportional gain when high-speed gear is selected
portional Gain (H) (i.e., MGR and LGR are OFF) or when high-speed winding is se- 99
C3-02 | Kpn lected (i.e., CHW is OFF). Yes 1/sec 15
Increasing Kpy increases rigidity. 1
Speed reference (pps) = Kpy x Position tolerance (pulses)
Position Control Pro- | Position control proportional gain when medium-speed gear is se- 99
portional Gain (M) lected (i.e., MGR is ON). Increasing Kpy increases rigidity.
C3-03 .. Yes 1/sec 15
Kpm Speed reference (pps) = Kpym x Position tolerance 1
(pulses)
Position Control Pro- | Position control proportional gain when low-speed gear is selected
portional Gain (L) (i.e., LGR is ON) or when low-speed winding is selected (i.c., CHW 29
C3-04 | KpL is ON). Yes 1/sec 15
Increasing Kpy, increases rigidity. 1
Speed reference (pps) = Kpr, x Position tolerance (pulses)
Speed Control Pro- Speed control proportional gain when high-speed gear is selected 255
portional Gain (H) (i.e., MGR and LGR are OFF) or when high-speed winding is se-
C3-05 Kvio lected (i.e., CHW is OFF) in orientation control (i.e., ORT is ON). Yes %/Hz 40
Torque reference P = Kypo x Speed tolerance 1
Speed Control Inte- Speed control integral time constant when high-speed gear is se- 1000
gral Time Constant lected (i.e., MGR and LGR are OFF) or when high-speed winding is
C3-06 (H) selected (i.e., CHW is OFF) in orientation control (i.e., ORT is ON). Yes ms 100
TVHO Torque reference I = Torque reference P x Time /tygo 3
Speed Control Pro- Speed control proportional gain when low-speed gear is selected 255
portional Gain (M, L) | (i.e., MGR or LGR is ON) or when low-speed winding is selected
C3-07 Kvio (i.e., CHW is ON) in orientation control (i.e., ORT is ON). Yes %/Hz 40
Torque reference P = Ky o x Speed tolerance 1
Speed Control Inte- Speed control integral time constant when low-speed gear is selected 1000
gral Time Constant (i.e., MGR or LGR is ON) or when low-speed winding is selected
G3-08 [ (M, 1) (i.e., CHW is ON) in orientation control (i.e., ORT is ON). Yes ms 100
TVLO Torque reference I = Torque reference P x Time /tyy o 3
Positioning Comple- | Detection width for outputting completion signal when the load shaft 20.0
C3-09 | tion Detection Width | approaches the stop reference position. No Deg. 05
ZrIN Detection width is stop reference position +ZpN. 0.0
Positioning Comple- | Set value for canceling completion signal when the load shaft is 20.0
C3-10 | tion Cancel Width moved after completion signal is output. No Deg. 1.0
ZeAN Cancel width at stop reference position £ZcaN. ZFIN
Orientation Speed Speed applied (after detecting magnetic sensor signal) until changing ) 600
G3-11 |4 ORT to the servo loop during orientation. No min~! 400 0
BCD Stop Position Completion signal cancel angle per minimum increment for deter- 180.0
C3-12 | Reference Resolution | mining stop position for incremental positioning with BCD com- No Deg. 1.0
Prcp mand after stopping at home position. 0.5
Virtual Stop Position | Stop position offset for smoothing stop operation when the servo 10.0
C3-13 | Offset loop is used. No Deg. 0.0
PIMG When Zgy is reached, offset becomes 0. 0
Orientation Speed Speed changing ratio for gradually reducing orientation speed to 100
C3-14 | Changing Ratio reduce gear noise when switching from orientation speed to servo No — 0
0

loop speed.
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Control Constants

Table 10.3  Magnetic Sensor Orientation Constants (continued)
Con- Name Explanation Chgnge Unit | Standard | Upper
stant 1 Setting | Limit/
No. Lower
Limit
Starting Soft Start Soft start time for accelerating from stop to orientation speed. Use this 50
C3-15 | Time parameter to reduce gear noise at starting. No ms 0
Tsro Acceleration rate is (500 min~!)/sec. 0
Flux Level Flux level at completion of orientation. Motor noise and torque 100
C3-16 ®ORT change in proportion to flux level. No - 60 15
Orientation Speed Reduction coefficient to set orientation speed in proportion to the 32767
C3-17 | Reduction Coefficient |traveling angle for incremental positioning. No - 0
Ksor 0
C3-18 | - == - -
C3-19 | - == - -
Sensor Signal Stan- Angle for standardizing magnetic sensor signal detection sensitivity
dardization Angle BsEN = 180°x Detection range (mm (inches)) + Mounting radius + 7t 20.0
OsEN Set 20.0 to OSEN when OsEN > 20.0.
C3-20 For detection range, check the specifications of the magnetizer and No Deg. 5.0
apply the values below:
MG-1378BS (15 mm (0.59 inches)) 50
MG-1444S (7 mm (0.28 inches))
C3-21 | --- --- - -
Orientation Control Control mode setting signals, e.g., for specifying the direction of
Signal Selections 1 rotation in orientation control.
SEL-M1"2 * Bits 1 and 0: Positioning rotation direction
00: Automatically selected rotation direction
01: Same direction as the forward/reverse run signal
10: Fixed rotation direction
11: Automatically selected rotation direction
¢ Bit 2: Selection for fixed rotation direction
0: Forward rotation of load shaft
1: Reverse rotation of load shaft
¢ Bit 3: Stop position reference code
0: 12-bit binary
C3-22 1: 3-digit BCD No --- | 11000000 ---
¢ Bit 4: Tuneup operation
0: Tuneup enabled
1: Tuneup disabled
¢ Bit 5: Incremental positioning reference point
0: Previous stop reference position
1: Current stop position
¢ Bit 6: Encoder selection
0: Load shaft encoder
1: Motor encoder
¢ Bit 7: Rotation direction of motor and load shaft
0: Reverse
1: The same
Orientation Control Dither signal pattern and gain
Signal Selections 2 « Bit 1: Dither signal pattern
SEL-M2"2 0: 6 steps (83 Hz)
1: 2 steps (250 Hz)
* Bits 4, 3, and 2: Dither signal level (H) (i.e., MGR and LGR are OFF)
000: 0.0% 011: 7.5% 110: 15.0%
C3-23 001: 2.5% 100: 10.0% 111: 17.5% No — | 00000000
010: 5.0% 101: 12.5%
¢ Bit 7, 6, and 5: Dither signal level (L) (i.e., MGR or LGR is ON)
000: 0% 011:3% 110: 6%
001: 1% 100:4% 111: 7%
010: 2% 101: 5%
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10.3 Magnetic Sensor Orientation Constants

Table 10.3  Magnetic Sensor Orientation Constants (continued)

Con- Name Explanation Change | Unit | Standard | Upper

stant " Setting | Limit/
No. Lower

Limit

Orientation Control Orientation control parameters

Signal Selections 3 ¢ Bits 5 and 4: Speed reference differential compensation gain
SEL-M3*2 00: 10

C3-24 11: 30 No --- | 10000000 -
* Bits 7 and 6: Flux level for positioning servo loop control
00: 100%
01: 80%
10: 60%
11: 40%

*1. Change (change during operation) column: Indicates whether the constant can be changed during inverter operation.
Yes: Constant can be changed during inverter operation; No: Constant cannot be changed during inverter operation
*2. In signal selection descriptions, 0 stands for“ , ”and 1for“ [/ .V
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11

Operating Status Displays

The operating status of the VS-626M5 can be monitored on the Digital Op-
erator (option). The operating status displays include Inverter operation
(U1), optional encoder orientation control (U2), and magnetic sensor orien-
tation control (U3).

11.1 Inverter Operating Status .............. 11 -2
11.2 Encoder Orientation Control Status .. ... 11 -3
11.3 Magnetic Sensor Orientation

Control Status . ....................... 11 -3
11.4 Miscellaneous Status Displays ......... 11 -4
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Operating Status Displays

11.1 Inverter Operating Status

The status displays when the Inverter is operating are listed in the following table.

Table 11.1 Operating Status Displays for Inverter Operation
No. Signal Name Explanation Unit
U1-01 Motor speed Speed detected by the motor encoder min~!
uU1-02 Speed reference Speed control reference. Percentage of the rated speed (C1-26) %
U1-03 Load shaft speed Product of motor speed and gear transmission ratio min~!
U1-04 Torque reference Percentage of 30-minute rating (100%) %
U1-05 - |
Inverter output cur- Detected Inverter output current converted to amperes.
u1-06 A
rent Accuracy: 3%
u1-07 Output frequency Inverter output current frequency Hz
Operating status signal (at logical level)
-
u1-08* Internal status IRDY EMGL ESPO YNALM PUVSTS
BB RGM RST RUN CLIM
F _____ ¥
MD CONFLT CONRDY INTMY INTMC
Sequence input signal ON/OFF status 2
u1-09 Input signal status RDY EMG FWD REV TLH
- N 4 A - A
TLL SSC RST CHW PPI
ORT LGR MGR DAS (CHWA)
Sequence output signal ON/OFF status*2
-— -—— -—— -— -—
ui-10 Output signal status ZSPD AGR SDET TDET TLE
- -
ORG ORE CHWE FLT TALM
A
FCo FC1 FC2 FC3 FLTL
Ui-11 Inverter capacity Inverter unit 30-minute rated capacity kW
I i 1
u1-12 nverter interna Detected Inverter internal temperature (control PC board) °C
temperature
U1-13 Heatsink temperature | Detected heatsink temperature of Inverter. Accuracy: 5°C (+41°F) °C
U1-14"1 DC bus voltage Main circuit capacitor voltage v
U1-15M Analog speed refer- Conversion value of analog reference used to adjust the speed refer-
ence A/D converter ence offset.
ut-16 e
u1-17*1 Phase-U current Detected phase-U current converted from analog to digital
uU1-18* Phase-W current Detected phase-W current converted from analog to digital
On/OFF status of 12-bit digital reference signal."2
U1-19'3 12-bit. digital refer- o1 B D3 D4 D5
ence signal status
D6 D7 D8 D9 D10
D11 D12
U1-20 LED check All LEDs on the Digital Operator light when U1-20 is selected.
uUi-21 PROM No. PROM software version number is displayed (lower 5 digits).

* 1. Operating status display data for in-house adjustment.
* 2. The LED segments for ON I/O signals will light.
* 3. Operating status display is enabled for independent drives (M5A) only.
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11.2 Encoder Orientation Control Status

11.2 Encoder Orientation Control Status

The status displays for encoder orientation control are listed in the following table.

Table 11.2  Operating Status Displays Functions for Encoder Orientation Control
No. Signal Name Explanation Unit
Orientation I/O signal status (See note.)
- A _ 4 ——— ——— A4
U2-01 1/0 signal status HGR MGR LGR INC
TUNE
—— N N — a———
u2-02 -_ |
U2-03 Position monitor Actual position e).(p.resscd by dividing one rotation by 4096 in refer- Pulses
ence to the set origin
U2-04 Stop ‘reference Stop reference position gx{)ressed by dividing one rotation by 4096 Pulses
position in reference to the set origin
U2-05 Position deviation Difference between stop reference position and current position in Pulses
pulses
e Time from input of orientation command to output of completion
U2-06 Positioning time . X2 ms
signal
Note: The LED segments for ON I/O signals will light.
11.3 Magnetic Sensor Orientation Control Status
The status displays for magnetic sensor orientation control are listed in the following table.
Table 11.3  Operating Status Displays for Magnetic Sensor Orientation Control
No. Signal Name Explanation Unit
Orientation I/O signal status*!
. HGR MGR LGR INC
U3-01 1/0 signal status
TUNE
*o Magnetic sensor . .
Us-02 . AD converted value of magnetic sensor signal
signal level
U3-03 Position monitor Actual position e).(p.resscd by dividing one rotation by 4096 in refer- Pulses
ence to the set origin
st f .. . ..
U3-04 S OP Te erence stop reference position expressed in reference to the set origin Pulses
position
U3-05 Speed deviation Difference between stop reference position and current position in Pulses
pulses
U3-06 Positioning time "Sl"iignrllz lfrom input of orientation command to output of completion of X2 ms

* 1. Operating status display data for in-house adjustment.
* 2. The LED segments for ON I/O signals will light.
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Operating Status Displays

11.4 Miscellaneous Status Displays

The miscellaneous status displays are listed in the following table.

Table 11.4  Miscellaneous Operating Status Displays

No. Signal Name Explanation Unit
u7-01 Motor temperature Detected temperature for motor overheat protection °C
u7-02 Slip frequency Slip frequency to be applied to the motor Hz

11-4

Operating status display data for in-house adjustment.
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Troubleshooting

This chapter describes the Inverter and Converter fault displays, the faults
caused by motor malfunctions, and the corrective actions to be taken.

12.1 Troubleshooting Outline ............... 12 -2
12.2 ConverterFaults ..................... 12 -3
123 InverterFaults ....................... 12 -5
12.4 Motor Faults and Corrective Actions .... 12-13
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Troubleshooting

12.1 Troubleshooting Outline

When the Inverter or Converter detects a fault, the fault number is displayed on the 7-segment display or the
Digital Operator, outputs an error signal, and the motor coasts to a stop. Check the cause in tables 12.1 to 12.3
and take corrective actions.

If the inspections or corrective actions described cannot solve the problem, contact your YASKAWA
representative immediately.

To restart, turn ON the reset input signal of NC machine, press the RESET Key or shut OFF the main circuit
power supply once to reset the stop status.

IMPORTANT Precautions on Resetting Faults

« To reset a fault from the Digital Operator after removing the cause, press the RESET Key
in fault display mode. The RESET Key will not reset the fault in any other mode.

« Before resetting, turn OFF the RUN signals (FWD, REV, ORT) that are externally input.

12
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12.2 Converter Faults

12.2 Converter Faults

If a fault occurs during operation, protective functions are activated depending on the fault and operation is
stopped. The contents of the faults are displayed numerically on the 7-segment display.

Table 12.1  Converter Faults
Fault No. Name Meaning Corrective Actions
¢ Check the wiring.
¢ Check the input supply voltage.
,5’ ! | Overcurrent (?;Lil:itosl;gf;t exceeded overcurrent |, Check the AC reactor.
’ * Check the load shaft (Inverter, Servo)
capacity.
45’ ] Main circuit fuse Main circuit fuse was blown. Check.for. damaged transistor, load
blown short circuit, ground short, etc.
* Reduce the load
i 5 Overload ‘(:)lutput current exceeded overload lev- | | Check the load shaft (Inverter, Servo)
' capacity.
Output voltage exceeded overvoltage
level. * Check the input supply voltage.
! | | Output overvoltage | Detection level: e Check the load shaft
200 V class: Approx. 400 V (Inverter, Servo) capacity.
400 V class: Approx. 800 V
Main circuit under- Main circuit output voltage became
,’ E’ voltage lower than undervoltage detection lev- | Check the input supply voltage.
el.
, 7 | control circuit un- Control circuit power supply !Jecame
{9 lower than undervoltage detection lev-
= dervoltage |
e Check the control supply voltage.
¢ s¢ |Servo unit power | Control supply voltage supplied to Ser-
7 supply fault vo Unit was not normal.
" r Power supply fre- | Excessive power supply frequency Check the input power waveform
ra quency fault deviation (50 Hz or 60 Hz +5%) putp ’
' r Initial charging | Charging of main circuit capacitor was . .
o fault not completed within set time. Replace the Unit.
¢ = | Power supply open | An open phase occurred at input sup- |  Check the input supply voltage.
! 1 | phase ply. * Check the wiring.
< = | Built-in MC opera- |, . . . . ; .
Coa tion fault Magnetic contactor did not function. | Replace the Unit.
,_', _-,, Heatsink overheat | Heatsink temperature exceeded upper
B 1 limit (minor fault). Check the ambient temperature for ef-
y¢ 14 |Heatsink overheat | Heatsink temperature over upper limit | fective cooling.
17 2 continued for one minute or longer.
Thermistor for heatsink temperature .
. . Replace the unit.
. .. | detection was disconnected.
,_', 1_; Heatsink thermis-
- tor disconnection | The ambient temperature is low Raise the ambient temperature to above
(-20°C (—4°F) or below). -20°C (—-4°F).
v Control PCB tem- | Control PCB temperature exceeded
10 o o : .
perature fault 1 80°C (176°F) (minor fault). Check the ambient temperature for ef-
] Control PCB tem- | Control PCB temperature exceeded fective cooling.
T perature fault 2 85°C (185°F).
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Troubleshooting

Table 12.1 Converter Faults (continued)

Fault No. Name Meaning Corrective Actions
,_7’ E’ eCr]r)cEi built-in A/D Built-in A/D Converter error
F L’—,’ ROM error Memory (PROM) error
F ! | EEPROM error Memory (EEPROM) error Replace the control PCB.
F 5 CPU error CPU error

o o Control PCB fault | WDT time exceeded.
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12.3 Inverter Faults

12.3 Inverter Faults

If a fault occurs during operation, protective functions are activated depending on the fault and operation is
stopped. The contents of the faults are displayed on the Digital Operator (option) in AL code, and on the Invert-
er, 7-segment display display as the last two digits of the AL code.

As shown in the following diagram, the error codes (for stand-alone drives only) are shown as O for ON and
@ for OFF, using the signals output from pins 26 to 29 on 6CN.

Error code O@@O

‘ L 6CN pin 26 (FCO)
- 6CN pin 27 (FC1)
— 6CN pin 28 (FC2)
6CN pin 29 (FC3)

(6CN pin 30 is the common.)

Fig 12.1 Error Code Outputs
Table 12.2  Inverter Faults
Fault No. Name Contents Corrective Actions Error Code
Check the wiring for looseness,
ete.
Output current exceeded overcurrent Note) Before turnine the powe
A =[] 7| Overcurrent detection value, or Inverter output ) clore turning the power 0000
= = . ON again, make sure that no
(load) was short-circuited. .o
short-circuit or ground fault oc-
curs at the Inverter output.
* Check the motor for deteriora-
tion of insulation.
* Check the wiring between In-
Inverter output side ground current verter and motor.
7! -7~ | Ground fault * el (f oot o] o000
exceeded grounding detection fevel. Note) Before turning the power
ON again, make sure that no
short-circuit or ground fault oc-
curs at the Inverter output.
¢ Check for damage to transistor,
Main circuit short-circuits on load side,
AL -0 DC circuit fuse was blown. ground fault, etc. 0000
= fuse blown .
e Check the Inverter output wir-
ing.
. ¢ Reduce the load.
s _ sy | Inverteroutput | Outputcurrent of 120% of 30-minute . CE u](ie h eload nat (1 PPPPY
L L overload rating runs for over one minute. eck the oad sha t (Inverter,
Servo) capacity.
Motor over- .
AL -06 Joad Motor overload capacity exceeded. | Reduce the load. 0000
¢ Check if the load is heavy or a
Motor Over- tool is jammed.
e Make sure that the motor shaft
rvs _ rvs7 | load (Whenthe | The motor exceeded the overload '
e &7 7 | motor is level at low speed (30 min~! or less). rotates. (Check if a motor fault 000
locked or a contact between the rotor
ocked) and the stator occurs, or if a
bearing is damaged.)
. . Check fault contents by usin
Al — I[7 | Converter fault | A fault occurred in Converter Unit. Converter LED. Y using 0000
¢ Check the input supply voltage.
v ¢ ¢ | Main circuit | Main circuit DC bus voltage exceed- | o Check the load shaft (Inverter,
Vo A A . 0000
overvoltage ed the overvoltage set value. Servo) capacity.
* Check the control constants.

The ground fault here is one which occurs in the motor wiring while the motor is running.
A ground fault may not be detected in the following cases.
o A ground fault with low resistance which occurs in motor cables or terminals.

e A ground fault occurs when the power is turned ON.
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Troubleshooting

Table 12.2  Inverter Faults (continued)
Fault No. Name Contents Corrective Actions Error Code
Main circuit Main circuit DC bus voltage became
AL - = undervoltage lower than undervoltage detection | Check the input supply voltage. 0000
g level during run.
Control cir- Control circuit power supply became
A ! - /7 _—-,' cuit under- lower than undervoltage detection | Check the control supply voltage. 0000
voltage level.
Windin * Check the control constant
Y=] li _ _—, li_l' selectio%l W.in(.iing se?ection was not completed C1-25. . . °000
fault within set time. e Check magnetic contactor wir-
ing for winding selection.
¢ Check control constant C1-25.
P — , | Emergency Inverter did not stop within 10 se- | ¢ Check the setting of control
L2 = | stop fault conds after emergency stop com- constant C1-24 and whether ex- 0000
mand. ternal torque limit signals TLL
and TLH are input.
Encoder sig- . . .. .
10— 277 | pal cable dis- Motor encoder signal was discon- Check the wiring of encoder sig- 00 0
e e . nected or connected improperly. nal lines.
connection
e Confirm that encoder signal
Motor over- | Motor speed exceeded 120% of set lines are separated from main
= ) A A | P! 2
FIL T ] gpeed rated speed. circuit or other power lines. 00 0
* Check the control constants.
¢ Check if the load is heavy or a
tool is jammed.
Excessive * Check whether external torque
Speed falls to less than 50% of refer- limit signals TLL and TLH are
vy o _ T . p .
e T ac sl?.eed devi ence value. mput. o0-C
ation ¢ Check the control constants.
* Check the wiring of encoder sig-
nal lines.
Invert tput (U/T1, V/T2, W/T3 ..
Al — 35 | Load fault v::sezliesrcgﬁ If; lite( d ! /T2, WIT3) Check Inverter output wiring. 0000
e Check if the load is heavy or a
tool is jammed.
* Check the wiring between In-
verter and motor.
Motor Lock The motor is locked. (The motor Check the wiri ¢ dersi
D : . il orl ¢ Check the wiring of encoder sig-
Y=/ li _ -_-', Ly etection speed remains at 3.5 min~ or lower nal lines. PYYe®
(For IP mo- for 10 seconds during the torque
tors only) reference saturation.) * Make sure that the motor shaft
rotates.
* Check if a motor fault or a con-
tact between rotor and stator oc-
curs, or if a bearing is damaged.
=7 » ¢~ | Motor over- Motor temperature exceeded upper * Chec.k the wiring. .
ST T T | pear limit (minor fault) ¢ Confirm that motor cooling air is o000
’ normal with power ON.
¢ Confirm that the fan is not
rvs _ 14 ¢ | Motorover- Motor temperature over upper limit clogged with dust or oil. 0000
7L 77 7 heat 2 continued for over one minute. * Check the wiring of motor
thermistor signal lines.
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12.3 Inverter Faults

Table 12.2  Inverter Faults (continued)

Fault No. Name Contents Corrective Actions Error Code
¢ Check the motor thermistor sig-
Motor therm- . nal wiring.
vy _ e ist(())ro(;isci)rrin Motor temperature detection therm- hg . 000
I =~ s istor was disconnected. ¢ Check the motor ambient tem-
nection perature. (Raise the temperature
to above -10°C (14°F) or more.)
v » ¢+ — | Heatsink Heatsink temperature exceeded up-
L " e - .
overheat 1 per limit (minor fault).
Check the ambient temperature
. . . 0000
Heatsink Heatsink temperature over upper for effective C()o]]ng.
,’-,’,i -y overheat 2 limit continued for one minute or
longer.
. Thermistor for heatsink temperature .
r i Heat51.nk detection was disconnected. * Replace the unit.
ML — = o | thermistor . . * Raise the ambient temperature L @] 1
. . The ambient temperature is low ° °
disconnection o to above —20°C (-4°F).
(-20°C (-4°F) or below).
Control PCB
oy _ e te?rrll re(;ature Control PCB temperature exceeded
e T 0o P 80°C (176°F) (minor fault).
fault 1 Check the ambient temperature e00e
Control PCB for effective cooling.
v 20y Control PCB temperature exceeded
Y o 7 e ARV | temperature ° °
85°C (185°F).
fault 2
Internal cool- | Inverter internal cooling fan is
[ R N ) = ] g Repl he i 1 cooline f
i N ing fan fault stopped. eplace the internal cooling fan. [ J&] I J
tuneup
incomplete Orientati d oout b
=7 —ry rientation command was inputbe- | [, . .
- . . tat t .
77C ~ Ous | (Encoder fore tuning up (minor fault). eriorm orientation tuneup ecoe
method
orientation)
Phase-C sig- .
o _r ¢ nald ZZtecfilfn Phase-C signal could not be de-
e o tected during tuning up. . .
error * Check the wiring of encoder sig-
nal lines.
Phase-C sig- . .
ny _ = : Phase-C signal width exceeded 100 ¢ Confirm that encoder signal
Yo 71 v | nal width er- R .
= == pulses. lines are separated from main
ror circuit or other power lines. Yol )
Fault of num- * Verify that motor and Inverter
ber of pulses are grounded.
r ~ — | perrotation Number of pulses per rotation ex- ¢ Replace the Orientation Card.
e T o9 . ;
(Encoder ceeded 4096 +1 during tuning up. * Replace the encoder.
method
orientation)
Position . . . * Check the wiring of load shaft
A1 ae | detection sig- Poslmon dzt_ectlon ericgder signal encoder signal lines. R,
e 277 | hal cable cable w.as 1sconnected or con- ¢ Replace the load shaft encoder.
. . nected improperly. . .
disconnection * Replace the Orientation Card.
INC signal er-
ror INC sienal input timine error After carrying out absolute posi-
AL —65 | Encoder (minorgfaul 0 P & tioning, change circuit to com- [ l®/@]
method mand INC signal.
orientation)
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Troubleshooting

Table 12.2  Inverter Faults (continued)
Fault No. Name Contents Corrective Actions Error Code
Tuneup
incomplete
rvr _ rvry | (magnetic Orientation command was input be- L
AL L7 | cor meth. | fore tuning up (minor fault). Perform orientation tuneup. @000
od orienta-
tion)
Magnetic sen- e Check the wiring of magnetic
ignal Incorrect magnetic sensor signal sensor signal lines.
l’-l’li _ ’-,, ’, sorSIgna g ! C g g . @000
detection er- voltage level during tuning up. ¢ Replace the magnetic sensor or
ror magnetizer.
Fault of num-
ber of pulses .
per rotation Number of motor pulses per main ¢ Check control constants C1-27,
P R e = : axis rotation (4096 + speed gear ra- 28, 29. 0000
e /37 | (magnetic h tio) exceeded 6% during tuning ¢ Check the wiring of motor en-
sensor meth- up. coder signal lines.
od orienta-
tion)
* Check the wiring of magnetic
Magnetic sen- | Magnetic sensor signal cable was sensor signal lines.
/—7 /_ - ’7 Lt | sor signal dis- | disconnected or connected improp- * Replace the magnetic sensor or @000
connection erly. magnetizer.
¢ Perform tuneup again.
INC signal er-
ror
. . . - After carrying out absolute posi-
INC' s 1 tt . Lo
AL -775 (Magnetic - Signat Hput Hming error tioning, change circuit to com- @000
—" | sensor meth- | (minor fault) .
. mand INC signal.
od orienta-
tion)
vy _ ory Yl;Znanli"l;lliZOO Communication error between YE- Check the wiring on communica-
£ T Oy | COMMUNER | NET1200 card and NC machine. tion line.
tion error
Excessive Position deviation exceeded the al
vy _ oo s . - P
Vo 7 = A pO.SIIIOIl devi lowable range. Check the main axis load.
ation
YENET1200
YENET1200 card PROM
/—'_',i - HE’ card ROM er- error card memory ( ) Replace YENET1200 card. ---
ror
YENET1200
rvs _ rv— | communica- WDT error between YENET1200 Check the wiring on communica-
FTL L3 | on WDTer- | card and NC machine. tion line. -
ror 1
YENET1200
rvr _ rvee | communica- WDT error between YENET1200 N
e L7 77 | tjon WDT er- | card and control PCB. Replace the control PCB.
ror 2
YENET1200
Al -F5 card NMI YENET1200 card detected NML Replace YENET1200 card.
YENET12 o
71— o | card zero d(i)o YENET1200 card detected division/
e oo .. overflow error.
vision
Communica- Answer to communications com-
AL — A7 | tionstimeout | mand between YENET1200 card Replace the controller PCB. -
1 and control PCB does not return.
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12.3 Inverter Faults

Table 12.2  Inverter Faults (continued)
Fault No. Name Contents Corrective Actions Error Code
Communica- . .
. . YENET1200 card internal t t
A ! - EE tions timeout error card internat meou Replace YENET1200 card. .
2
Undefined
Al - A5 | constant No. Undefined constant number is set. Check NC machine constants. -
setting error
YENET1200
rv» _ rvry | undefined Undefined command for YENET .
L o7 | ommander- | 1200 is specified.
ror Replace YENET1200 card.
Constant
/—7]_ - Hb change dis- I/F card constant change is disabled. -
able error
Handshake Handshake error between YENET
vy _ oary .
e =L | error 1200 card and control PCB Replace the control PCB.
YENET1200
YENET1200 card RAM
A A 5 /| card RAM er- card memory ( ) ---
error
ror 1
Replace YENET1200 card.
YENET1200
YENET1200 card 1C) er-
A - 57 | card RAM er- card memory (IC) er .
ror
ror 2
Communica- | YENET1200 communications com-
vy _ory | - ;
i =74 | tions com- mand error (undefined warning oc- ---
mand error 1 curred.)
Communica- | YENET1200 communications com-
,’-,-’,'_ - ?E tions com- mand error (orientation tuneup dis- ---
mand error 2 | abled)
Communica- | YENET1200 communications com-
A A 5 5 tions com- mand error (memory access dis-
mand error 3 abled)
Communica- | YENET1200 communications com-
A A i-'/—,-' tions com- mand error (constant write-in dis-
mand error 4 | abled)
Communica- | YENET1200 communications com- Check sof ion f
Al -5 | tions com- mand error (constant read-out dis- eck software verston forcon-
trol PCB and NC machine.
mand error 5 abled)
Communica- | YENET1200 communications com-
A A i-'/__ tions com- mand error (constant setting change ---
mand error 6 disabled during run)
Communica- | YENET1200 communications com-
A A 50’ tions com- mand error (constant set value ex-
mand error 7 ceeds upper/lower limits.)
Communica- | YENET1200 communications com-
vy _ o | :
i = | tions com- mand error (incorrect access num-
mand error 8 | ber)
Communica- YENET1200 communications com-
Al - 5 | tions com- mand error (undefined command
mand error 9 | code)
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Troubleshooting

Table 12.2  Inverter Faults (continued)

Fault No. Name Contents Corrective Actions Error Code
YENET1200
vy _ ary .
Ym I Im I} card fault YENET1200 card fault
= = YE?E};II\?OO YENET1200 card memory (com-
AL Ty e | mon RAM) error
ror
~r _ o cYa]rE?Eg lfiol(: YENET1200 card data send/receive
e e 1 U error (initial handshake error) Replace YENET1200 card. -
~r _ o YE;IE(";‘ 1f201(: WDT error between control PCB
e b A | and YENET1200 card
r _ e YEé\IEgleOI(: YENET1200 card interrupt signal
e e gar A | timeout error
iti igi ¢ Check the wiring of the C-phase
Initial ergln When the power is turned ON, a ional fﬂ\:’ & d P
=y Detection Br- | e C signal cannot be detected S e eneoeer O®00
L T oy (For IPM phase-% signal cannot be detecte * Replace the encoder or motor.
while detecting the initial origin.
motors only) * Replace the control card.
* Check the wiring of the encoder
signal lines.
» Check if the encoder signal line
is separated from the main cir-
Encoder Pulse cuit wiring and other power
Number Error The encoder pulse number per rota- cables
vy _ 2 1 ; :
e Tooa (For IPM mo- tion exceeded the correct value by e Check if the motor and the In- O®00
+10 pulses.
tors only) verter are properly grounded.
* Check the encoder cable specifi-
cations. (Check if a shielded
twisted-pair cable is used.)
* Replace the encoder.
Low  Speed
Winding Check the external sequence to
Th t d ded the max.
Al =5~ | Overspeed Er- © motor speed excecded the max verify that the winding change OO0
= == speed for the low speed winding. .o
ror (For IPM point is correct.
motor only)
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12.3 Inverter Faults

Table 12.2  Inverter Faults (continued)

Fault No. Name Contents Corrective Actions Error Code
CPU built-in
Al -2~ | AD Convert- | CPU built-in A/D Converter error [@le] Je)
er error
Phase U A/D .
! -3 | converterer- Phase U current detection A/D Con- 000
= == verter error
ror
Phase W A/D .
Phase W current detection A/D
vy o _ g .
e o E)(;nverter er Converter error OO0
Replace the control PCB.
Control cir-
Al -5 | cuit /O fault [ele! Jo)
1
Control cir- Data tr: L b
/_,—, li - 'li-l_ cuit /O fault ata transmission error between 0000
5 CPUs.
Control cir-
AL =77 | cuit 1O fault ele! Jo
3
Motor code Selected motor code (C1-25) does Check motor model, motor code
,’-7/_ - /- ,’-,' . not match Inverter capacity (C1-25), Inverter model, and In- [ee] }
== selection error . .
(C1-56). verter capacity selection (C1-56).
¢ Check motor model and motor
. . de (C1-25).
v r— ¢+ | Motor code Motor code set in C1-25 is not re- code ( . ) .
U /R =l | e Check setting list for correct OO0e®
unrecorded corded. .
PROM version of motor code
(C1-25).
Constant set e Confirm that rated speed
onstant set- ‘< withi :
. Memory (EEPROM) data exceeded (C1-26) is within setting range.
Al - F~ | tingrange er- y( L ) « Check | (00 )
ror upper/lower limit. eck control constants.
* Replace the control PCB.
. . ¢ Check Orientation Card model
v - = 8r1<:1nta.t10n Selected orientation bit does not and orientation selection signal 000e
e e art hmls- match Orientation Card. (bit 0 of C1-39).
mate * Replace the Orientation Card.
Inverter ca-
. Selected Inverter capacity (C1-56) Check Inverter model and Invert-
vy _Cee _ pacity
e Te7 p.acny selec does not match the Unit. er capacity selection (C1-56). Cooe
tion error
Al - F/] | ROMerror Memory (PROM) error OO0O
EEPROM er-
AL -F 7 0000
ror 1
EEPROM er-
v, _ -
L T o2 Replace the control PCB. OO0
Memory (EEPROM) error
EEPROM er-
AL -FIF 0000
ror 3
EEPROM er-
Rl -Fvy e OO0O
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Troubleshooting

Table 12.2  Inverter Faults (continued)

Fault No. Name Contents Corrective Actions Error Code
Control cir- Transmission between the Inverter
cuit fault 1 and the Digital Operator cannot be
[ y=r= ,i-,',i_/ (operator established until 5 seconds after ---
transmission supplying power. Built-in memory « Insert the Digital Operator con-
error) fault, WDT activated. nector again.
Control cir- Transmission between the Inverter ° C{ledf thel \liyiringf (1)f Ili;)wer sup-
cuit fault 2 and the Digital Operator is estab- ply signal line of 1CN.
—rvr ey oo lished once after supplying power, * Replace the control PCB.
L /i L7 7 | (operator o .
transmission but later transmission fault contin-
ues for more than 2 seconds. WDT
error) .
time exceeded.
YI;ZTII\Inlli"l;liZOO After turning control power ON, ) %}g%li Zogliomwx;ﬁﬁigcatiogn 15}5_
O 8E8E | OMTUMNA I NC machine and YENET1200 com- ) '
- tion signal L . ¢ Check NC machine power sup-
munication is not established.
delay ply.
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12.4 Motor Faults and Corrective Actions

12.4 Motor Faults and Corrective Actions

Table 12.3

If any of the following faults occurs in the motor, check the cause and perform the relevant corrective actions.

Motor Faults and Corrective Actions

Fault

Cause

Corrective Action

Motor does not rotate.

Protective function has been activated.

Check fault number and carry out appropriate steps.

Inverter output disconnection, improper connec-
tion

Check the wiring between Inverter and motor.

Control signal does not function.

¢ Check sequence input signal on operating status display
(U1-09) (RDY, EMG, FWD and REV).

¢ Check if speed reference is input or not on operating status
display (U1-02).

¢ Check if operating signal FWD or REV is input at least 15 ms
after RDY or EMG is input.

Torque limiting

Check whether external torque limit signals TLL or TLH is
input on operating status display (U1-09).

Motor winding wire disconnection

¢ Check resistance between motor terminals (a circuit tester
necessary).

¢ Replace the motor.

Motor fault (rotor and stator rub together, broken
bearing)

¢ Check motor shaft rotation manually.
¢ Replace the motor.

Control PCB fault

Replace the control PCB.

Motor does not rotate.
(STOP LED blinks.)

Power of Converter’s main circuit is not turn ON.

¢ Turn ON power supply.
¢ Check voltage.

Flat cable is not correctly connected.

Check that flat cable is correctly installed to connectors.

Timing of operating signal FWD, RED and EMG
is incorrect. (All signals input at the same time.)

Check if operating signal FWD or REV is input at least 15 ms
after RDY or EMG is input.

Motor rotates slowly or vi-
brates without rotation.

Inverter output disconnection, improper connec-
tion

Check the wiring between Inverter and motor.

Encoder signal line disconnection, improper con-
nection, loose connector (See note.)

Check the wiring of encoder signal line.

Motor encoder fault

¢ Check for abnormal changes in motor speed on speedometer
or operating status display (U1-01).

¢ Replace the encoder or the motor.

Torque limiting

Check whether external torque limit signals TLL or TLH is
input on operating status display (U1-09).

Control PCB fault

Replace the control PCB.

Motor rotates in
reverse direction.

Improper connection of Inverter output or motor
encoder signal line

Check the wiring according to the connection diagram.
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Troubleshooting

Table 12.3

Motor Faults and Corrective Actions (continued)

Fault

Cause

Corrective Action

Motor does not rotate at
commanded speed.

Speed reference signal error

* Check speed reference on operating status display (U1-02).
* Readjust master speed reference function.

Incorrect setting of motor rated speed

Check the setting of control constant C1-26.

Incorrect adjustment of motor speed *

Check the operating status display of the motor speed
(U1-01), and adjust the control constant (C1-12).

Speed is controlled by P control.

Check if PPI signal is input or not on operating status display
(U1-09).

Torque limiting

Check whether external torque limit signals TLL or TLH is
input on operating status display (U1-09).

Control PCB fault

Replace the control PCB.

Extended acceleration/de-
celeration time

Soft starter time setting error
(Set time is too long.)

Check the setting of control constant C1-10.

Motor code selection error

Check the setting of control constant C1-25 on the setting
list.

Torque limiting

Check whether external torque limit signals TLL or TLH is
input on operating status display (U1-09).

Excess load on load machine

¢ Check load status on the load factor meter for loss and inertia
moment of the load machine.

¢ Increase the capacity of Inverter and motor.

Control PCB fault

Replace the control PCB.

Heavy motor noise, vibration

Inverter output disconnection

Check wiring between Inverter and motor.

Grounding error of motor or Inverter

Check continuity of motor and Inverter to see if they are
securely grounded.

Malfunction due to noise
(Poor encoder characteristics)

» Confirm that encoder signal lines are separated from Inverter
output wiring or other power lines.

¢ Check encoder cable specifications (whether the cable is a
shielded twisted-pair cable).

Control constant setting error
(especially speed control proportional gain)

Check control constants on the setting list.

Motor installation error

Check for loose mounting bolts.

Unbalanced motor

¢ Check if rotor is balanced.

¢ Replace the motor.

Motor fault
(Motor bearing fault, rotor fault)

¢ Run a motor alone to check if noise and vibration are within
specifications.

¢ Replace the motor.

Defective load machine coupling or centering

Confirm that coupling and centering are appropriate accord-
ing to the connection with load machine.

Insufficient strength of load machine

Check the load machine for deformations or resonance.

Loose foundation bolts

Check for loose foundation bolts on load machine.

Control PCB fault

Replace the control PCB.

Motor does not stop.

Control signal does not operate.

Confirm that operation signal (FWD or REV) is open on
operating status display (U1-09).

Control PCB fault

Replace the control PCB.

*  Enabled for stand-alone drives (M5A) only.
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12.4 Motor Faults and Corrective Actions

Table 12.3

Motor Faults and Corrective Actions (continued)

Fault

Cause

Corrective Action

Motor does not stop at
orientation.

(encoder method orienta-
tion)

Orientation signal ORT is not input.

Confirm that orientation signal ORT is closed on operating
status display (U1-09).

Encoder signal line disconnection, improper con-
nection, loose connector

Check the wiring of encoder signal lines.

Encoder fault

* Check for abnormal changes in motor speed on the speedom-
eter or operating status display (U1-01).

¢ Replace the encoder or the motor.

Fault of Orientation Card or control PCB

Replace the Orientation Card or the control PCB.

Motor does not stop at
orientation.

(magnetic sensor method
orientation)

Orientation signal ORT is not input.

Confirm that orientation signal ORT is closed on operating
status display (U1-09).

Incorrect transmission ratio setting

Check the machine data for transmission ratio values (C1-27
to 29).

Magnetic sensor signal line disconnection, im-
proper connection, loose connector

Check the wiring of magnetic sensor signal lines.

Fault of magnetic sensor or magnetizer

Rotate the load shaft and verify that ORG signal lights once
per rotation on operating status display (U1-10).

Fault of Orientation Card or control PCB

Replace the Orientation Card or the control PCB.

Stop position differs from
commanded position.
(encoder method orienta-
tion)

Incorrect setting of stop position reference

Check whether the position reference is correct on operating
status display (U2-04).

Incorrect selection of binary/BCD reference or in-
correct setting of BCD reference resolution

Check the setting of control constants C2-22 bit 3 and
C2-12.

Incorrect selection of reference point at incremen-
tal positioning

Check the setting of control constant C2-22 bit 5.

Improper setting of load shaft zero-point position

¢ Perform positioning at zero-point to measure position accu-
racy.

¢ Perform tuneup again to set the load shaft zero point.

Encoder signal line disconnection, improper con-
nection, loose connector

Check the wiring of encoder signal lines.

Malfunction due to noise
(Poor encoder characteristics)

* Confirm that encoder signal lines are separated from Inverter
output wiring or other power lines.

¢ Check encoder cable specifications (whether the cable is a
shielded twisted-pair cable).

Control PCB fault

Replace the control PCB.

Stop position differs from
commanded position.
(magnetic sensor method
orientation)

Magnetic sensor signal line disconnection, loose
connector

Check the wiring of magnetic sensor signal lines.

Fault of Orientation Card or control PCB

Replace the Orientation Card or the control PCB.
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Troubleshooting

Table 12.3  Motor Faults and Corrective Actions (continued)

Fault Cause Corrective Action

Confirm that orientation signal ORT is closed on operating

Orientation signal ORT is not input. status display (U1-09).

Incorrect setting of selection signal
(Completion signal is not output at tuning of initial
setting.)

Set tuneup operation selection signal (C2-22 or C3-22, bit 4)
to “1.”

. . . Verify the machine data for transmission ratio values (C1-27
Incorrect speed changing ratio setting

. . . to 29).
Orientation completion
signal is not output. * Confirm that no vibration occurs in the forward and reverse
Position control proportional gain is high. directions near the stop position.

¢ Lower position control proportional gain to reduce vibration.

Confirm that the load shaft has reached the stop position on
operating status display (U2-03 or U3-03).

Increase position control proportional gain to reach the com-
manded position.

Position control proportional gain is low.

Fault of Orientation Card or control PCB Replace the Orientation Card or the control PCB.
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13

Maintenance and Inspection

This chapter describes basic maintenance and inspection procedures for the
VS-626M5 and the VS-656MRS.

13.1 Maintenance and Inspection ........... 13 -3
13.1.1 DailyInspections ............... ... ... ..... 13-3
13.1.2 PeriodicInspections ........................ 13-3
13.1.3 Parts Replacement Schedule ................. 13-4
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Maintenance and Inspection

/A WARNING

Never touch high-voltage terminals in the Inverter or the Converter.
Failure to observe this warning can result in an electric shock.

Close the upper and lower covers before supplying power to the Inverter or the Converter. Be-
fore opening the covers, always shut OFF the molded-case circuit breaker.

Failure to observe this warning can result in an electric shock.

Perform maintenance or inspection only after verifying that the CHARGE LED indicator and
7-segment display go OFF after the main circuit power supply and control power supply have
been turned OFF.

The capacitors are still charged and can be dangerous.
Only authorized personnel should be permitted to perform maintenance, inspections, or parts

replacement. Remove all metal objects (watches, bracelets, etc.) before performing these op-
erations. (Use tools which are insulated against electric shock.)

Failure to observe this warning can result in an electric shock.

/\ CAUTION

The control PC board employs CMOS ICs. Do not touch the CMOS elements.
They are easily damaged by static electricity.

Do not connect or disconnect wires or connectors while power is applied to the circuits.
Failure to observe this caution can result in personal injury.
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13.1 Maintenance and Inspection

13.1 Maintenance and Inspection

This section explains the maintenance and inspection methods for the Inverter and Converter.

13.1.1 Daily Inspections

Check the following items while the system is in operation.

e Are there abnormal motor noises or vibration?

e s there any abnormal heat?

e [s the ambient temperature too high?

o s the value displayed on the output voltage monitor higher than normal?
13.1.2 Periodic Inspections

Check the following items during periodic maintenance.

To prevent electric shock, turn OFF the power supply to the main circuit and check that the CHARGE indi-
cator and 7-segment display have gone out before performing maintenance operations.

13

Table 13.1 Periodic Inspection Items
Area Component Check Corrective Action
External terminals, Unit | Loose screws Tighten.
mounting bolts, con-
nectors, etc. Loose connectors Tighten.
. . . Blow with dry compressed air of 39.2x10% to
Heatsink Build-up of dust and dirt 58.8%10% Pa (4 to 6kg-cm2) pressure.
Blow with dry compressed air of 39.2X10% to
Printed circuit boards | Accumulation of conductive dust or oil 58.8 x 10* Pa (4 to 6kg-cm?) pressure. If dust and oil
Inverter and cannot be removed, replace the board.
Converter
¢ For abnormal noise and vibration
Cooling fan  Whether the cumulative operation time | Replace the cooling fan.
exceeds 20,000 hours or not.
. . Blow with dry compressed air of 39.2x10% to
Power elements Accumulation of dust and dirt 58.8%10% Pa (4 to 6kg-cm2) pressure.
Smoothing capacitor | Discoloration or odor Replace the capacitor or Unit.
Bearing noise Abnormal noise or increase of noise level
Related to Vibration Abnormal vibration Replace the bearings.
Bearings Bearing temperature | Abnormal temperature rise
Grease No leakage Remove the cause.
Motor and Onperating status Normal operation Remove the cause of fan halt or replace the fan if a
Cooling Fan P g status P fault is found.
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Maintenance and Inspection

13.1.3 Parts Replacement Schedule

13.1.3 Parts Replacement Schedule

The Inverter and Converter are configured using multiple parts, and these parts perform their functions
as long as they are operating normally.

The electronic parts require maintenance depending on their operating conditions. To make sure that the
Inverter and Converter operate normally over a long period of time, periodic maintenance and parts re-
placement is required depending on the service life of the relevant part.

The parts replacement schedule differs depending on the installation environment and conditions of use
of the Inverter and Converter. The parts replacement schedule of the Inverter and Converter are shown in
the following table. Refer to the table for parts replacement and maintenance.

Table 13.2  Parts Replacement Schedule

Area Parts Interval (Approx.) Remarks
Cooling fan 2 to 3 years Replace with new one.
. . Replace with new one. (Decided after
Smoothing capacitor 5 years insg ection.) (
Irgerter and Breakers or relays — Decided after inspection.
onverter
Fuse 10 years Replace with new one.
Aluminum electrolytic 5 ves Replace with new one. (Decided after
capacitor on PCBs years inspection.)
Bearings 12000 hours or 2 years Disassemble gnd replace worn items or provide
necessary maintenance.
Motor .
Cooling fan 15000 hours or 2 years | Replace the fan.
Overhaul 20000 hours or 5 years | Contact your YASKAWA representative.

Note: Operating conditions are as follows:
e Ambient temperature: 30°C (86°F) yearly average
* Load factor: 80% or below
® Operating rate: 12 hours max. per day
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Specifications

This chapter describes the specifications for the Drives, Motors, options,
and peripheral devices.

141Drives ... 14 -2
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Specifications

14.1.1 Standard Drive Series

14.1 Drives
This section provides the standard specifications of the Drives.
14.1.1 Standard Drive Series
The following table lists the specifications for the Standard Drive Series.

Table[14.1[] Standard[200[V[Beries

Model UAASKL_J FZ A-04 A-06 A-08 A-11 A-15 A-19 A-22 J-30 J-37
Rated | 30-minute Rating (S2) 571 7.5 10 15 20 25 30 40 50
Quiput | 50%ED Rating (S3) (3.7 (5.5) (7.5) 1) (15) (18.5) (22) (30) (37)
3 5 7.5 10 15 20 25 30 40
HP Continuous Rating (S1
kwy | ComimowsRatingSH o0y 1 ey | 63 | @ | an | as | ass | @ | e
Rated | Base Speed 1500 1150
speed
(min~!) | Maximum Speed 8000 6000 4500
N'm 14.0 23.5 35.0 47.7 70.0 95.0 117.6 182.3 249.1
Output Torque at
Base Speed Con- | 1b-ft 10.4 17.4 25.8 35.8 51.7 70.6 86.9 134 183
Motor tinuous Ratin,
g (kgf-m) (1.43) | (240) | 3.57) | (487) | (7.14) | (9.74) | (120) | (18.6) | (25.4)
Rotor Inertia J (GD%/4) Ib-ft2 0.209 0.411 0.617 0.759 1.614 1.970 2.326 6.122 8.068
(kg'm?) (0.0088) | (0.0173) | (0.026) | (0.032) | (0.068) | (0.083) | (0.098) | (0.258) | (0.34)
Overload Capacity 120%, 60s of 30-minute rating
Vibration (wm) \'A) V10
Noise Level 75dB (A) or less 80dB (A) or less
Ambient Temperature, Humidity 0°C to +40°C (32°F to 104°F), 95% or less (non-condensing)
Approx. Mass b 71 119 130 150 207 238 269 481 580
(kg) (32) (54) (59) (68) (94) (108) (122) (218) (263)

* 1. 15-minute rating (50%ED)/continuous rating for model UAASKA-04FZ 5/3HP (3.7/2.2kW)

* 2. Rated output power is guaranteed when input voltage is three-phase, 200 V (50/60 Hz), 220 V (50/60 Hz), 230 V (60 Hz). If
input voltage is lower than 200 V, rated output power is not guaranteed.
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14.1 Drives

Controller

Model CIMR-M500"1 7 23P7 23P5 27P5 2011 2015 2018 2022 2030 2037
Continuous Rated Input Cur- 17.6 17.6 26.2 35.7 524 71.4 8.1 1048 | 1428
rent (A)
Continuous Rated Output Cur-
rent (A) 21 21 31 40 56 80 98 113 160
Control Method Sine wave PWM Inverter (Vector control)
E Speed Control Range 40 min~! to maximum motor speed
g Speed Regulation 0.2% maximum speed or less
~ | overload Capacity 120%, 60s of 30-minute rating
Approx. Mass Ib (kg) 11 (5) 27 (12) 35 (16) 57 (26)
; 7.84 11.81
Dimensions in Width 3.94 (100) 5.91 (150) (200) (300)
inches Height 13.78 (350)
(mm) "2
Depth 12.60 (320)
Model CIMR-MR5[1*1 [ 23P7 25P5 27P5 2011 2015 2018 2022 2030 2037
Required Power Capacity
(KVA) 7 9 12 19 24 30 36 48 60
Continuous Rated Input Cur-
rent (A) 13.3 13.3 19.7 26.8 393 53.6 66.1 78.6 107.2
Continuous Rated Output Cur- | 7 ¢ 17.6 26.2 35.7 524 71.4 8.1 1048 | 1428
rent (A)
Three-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
Power Supply (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: 5%,
Line-to-line voltage unbalance: 5% or less)
® Single-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
5 (Allowable voltage fluctuation: +10% to —-15%, allowable frequency fluctuation: £5%)
£| Control Power Supply . . . .
@ Required power capacity: 100 VA (for independent drive system)
g 250 VA (for NC system)
<}
Ol Control Method Power regenerative control (120° current conduction)
Overload Capacity 120% for one minute, 200% for one second
Approx. Mass Ib (kg) 11(5) 27 (12) 35(16) 57 (26)
; 7.84 11.81
Dimensions in Width 3.94 (100) 5.91 (150) (200) (300)
inches Height 13.78 (350)
(mm) "2
Depth 12.60 (320)
E%‘g:ﬁ)“pply AC Reactor X010057 | X010058 | X010059 | X010060 | X010061 | X010062 | X010063 | X010064 | X010120
Model CIMR-MSD”* 1 23P7 25P5 27P5 2011 2015 2018 2022 2030 2037
CIMR-MR5["" —
Ambient Temperature 0°C to 55°C (32°F to 131°F) (not frozen)
:—llltr::tsmk Intake Air Tempera- 0°C t0 45°C (32°F to 113°F)
c
g Storage Temperature “4 -20°C to 60°C (—4°F to 140°F)
§ Humidity 90% or less (non-condensing)
Location Indoor (protected from corrosive gases and dust), elevation: 1000 m (3280 ft) or less
Vibration 9.8 m/s2 (1G) at 10 to less than 20 Hz, up to 2 m / s2 (0.2G) at 20 to 50 Hz

Protective Structure

IEC IP0O
(Protected so that parts of the human body cannot reach electrically charged parts from the front)

* 1. A: For stand-alone drive system N: for NC system

* 2. Dimensions of External Heatsink Cooling Type. Refer to 14.1.3 Dimensions for Open Chassis Type.

* 3. An AC reactor is required between Converter and main circuit power supply.

* 4. Temperature during shipping.
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14.1.1 Standard Drive Series

Table[14.2[] Standard[400[V[Beries

Model UAAS [_1FZ***E A-06 A-08 A-11 A-15 A-19 A-22 J-30 J-37 J-45
Rated 30-minute Rating (S2) 7.5 10 15 20 25 30 40 50 60
Qutput | 50%ED Rating (S3) (5.5) (7.5) 1) (15) (18.5) (22) (30) (37) (45)
HP Continuous Rating 5 7.5 10 15 20 25 30 40 50
kw) |SD (3.7 (5.5 (7.5) (11) (15) (18.5) (22) 30) 37
Rated | Base Speed 1500 1150
speed
(min~1) Maximum Speed 8000 6000 4500
Output Torque at Base N'm 23.5 35.0 47.7 70.0 95.0 117.6 182.3 249.0 306.8
Motor Speed Continuous Rat- | Ib-ft 17.4 25.8 35.8 51.7 70.6 86.9 134 183.7 226.4
ng (kgfm) | (240) | (3.57) | (487) | (7.14) | (9.74) | (12.0) | (18.6) | (254) | (31.3)
Rotor Inertia J (GD%/4)  Ib-ft2 0.411 0.617 0.759 1.614 1.970 2.326 6.122 8.068 11.22
(kgm?) | (0.0173) | (0.026) | (0.032) | (0.068) | (0.083) | (0.098) | (0.258) | (0.340) | (0.473)
Overload Capacity 120%, 60s of 30-minute rating
Vibration (wm) \'A) V10
Noise Level 75dB (A) or less 80dB (A) or less
Ambient Temperature, Humidity 0°C to 40°C (32°F to 104°F), 95% or less (non-condensing)
Approx. Mass Ib 119 130 150 207 238 269 481 580 783
(kg) (54) (59) (68) (94) (108) (122) (218) (263) (355)
Model CIMR-M5[1"2 [} 45P5 47P5 4011 4015 4018 4022 4030 4037 4045
EZT“““O“SRade“P“‘C““e“‘ 8.8 13.1 17.9 26.2 357 44.1 524 714 88.2
Continuous Rated Output Current 104 155 20 28 40 49 56.5 80 98
(A) ' ' '
Control Method Sine wave PWM Inverter (Vector control)
5 Speed Control Range 40 min~! to maximum motor speed
§ Speed Regulation 0.2% maximum speed or less
£ | Overload Capacity™3 120%, 60s of 30-minute rating
Approx. Mass Ib (kg) 11(5) 27 (12) 35 (16)
- Width 3.94 (100) 5.91 (150) 9.84 (250)
Dlmerismns in inches Height 13.78 (350)
(mm) ™4
Depth 12.60 (320)
Model CIMR-MR5[]"2[ ] 45P5 47P5 4011 4015 4018 4022 4030 4037 4045
Required Power Capacity (kVA) 9 12 19 24 30 36 48 60 70
EZT“““O“SRade“P“‘C““e“‘ 6.7 9.85 134 19.7 26.8 33.1 393 53.6 66.2
2 (C/f)‘“m“ous Rated Output Current ¢ g 13.1 17.9 26.2 357 44.1 524 714 88.2
§ Three-phase, 400 VAC (50/60Hz); 440 VAC (50/60Hz); 460 VAC (60Hz)
o Power Supply (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: 5%,
Line-to-line voltage unbalance: 5% or less)
e Single-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
by (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: £5%)
£ | Control Power Supply . . . .
) Required power capacity: 100 VA (for independent drive system)
§ 250 VA (for NC system)
O [ Control Method Power regenerative control (120° current conduction)
Overload Capacity 120% for one minute, 200% for one second
Approx. Mass Ib (kg) 11(5) 27 (12) 46 (21)
- Width 3.94 (100) 5.91 (150) 9.84 (250)
Dlmerismns in inches Height 13.78 (350)
(mm) ™4
Depth 12.60 (320)
power Supply AC Reactor Code | x 002501 | X010099 | X010100 | X010101 | X010102 | X010103 | X010104 | X010105 | X010106
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14.1 Drives

A

60

Model CIMR-M5[1*2 45P5 47P5 4011 4015 4018 4022 4030 4037 4045
CIMR-MR5[1"2 ]
Ambient Temperature 0°C to 55°C (32°F to 131°F) (not frozen)
5 Heatsink Intake Air Temperature 0°C to 45°C (32°F to 113°F)
S
‘g’ S | Storage Temperature *6 —20°C to 60°C (—4°F to 140°F)
8 Humidity 90% or less (non-condensing)
Location Indoor (protected from corrosive gases and dust), elevation: 1000 m (3280 ft) or less
Vibration 9.8 m/s? (1G) at 10 to less than 20 Hz, up to 2 m / s2 (0.2G) at 20 to 50 Hz
Protective Struct IEC IPOO
rotective Structure (Protected so that parts of the human body cannot reach electrically charged parts from the front)
* 1. Rated output power is guaranteed when input voltage is three-phase, 400 V (50/60 Hz), 440 V (50/60 Hz), 460 V (60Hz). If
input voltage is lower than 400 V, rated output power is not guaranteed.
* 2. A: For stand-alone drive system N: for NC system
* 3. If the heatsink input temperature for the 4037 and 4045 Inverter is high, the bearable load is limited. The continuous use time
at 1 minute rated value (120% of 30 minutes rated output) depending on the Unit heat limit is shown in the following diagram.
* 4. Dimensions of External Heatsink Cooling Type. Refer to 14.1.3 Dimensions for Open Chassis Type.
*5. An AC reactor is required between Converter and main circuit power supply.
* 6. Temperature during shipping.
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Specifications

14.1.2 Winding Selection Drive Series

14.1.2 Winding Selection Drive Series

The specifications for the winding selection drive series are shown in the following table.

Table[14.3[] Winding[Belection[200[V[Heries

Model UAASKL_JFZ B-06 B-08 B-11 B-15 B-19 B-22 B-30
Rated 30-minute Rating (S2) 75 10 15 20 25 30 40
Qutput | 50%ED Rating (S3) (5.5) (7.5) 11) 15) (18.5) (22) (30)
HP Continuous Rating 5 7.5 10 15 20 25 27
kW) |81 (3.7 (5.5 (7.5) (11) (15) (18.5) (20)
Rated Base Speed 500 400
speed
(min=!) | Maximum Speed 6000 4800
Output Torque at Base N-m 71 105 143 262 358 442 477
Motor | Speed Continuous Rat- | Ib-ft 52.3 77.6 105.9 193.6 264.5 326.2 351.8
ng (kgf-m) (7.21) (10.7) (14.5) (26.7) (36.5) (45.0) (48.7)
Rotor Inertia J (GD%/4)  Ib-ft2 1.614 1.970 2.563 6.146 11.22 13.00 13.00
(kg'm?) (0.068) (0.083) (0.108) (0.259) (0.473) (0.548) (0.548)
Overload Capacity 120%, 60s of 30-minute rating
Vibration (wm) V5 V10
Noise Level 75dB (A) or less 80dB (A) or less
Ambient Temperature, Humidity 0°C to 40°C (32°F to 104°F), 95% or less (non-condensing)
Approx. Mass b 207 238 291 481 783 893 893
(kg) 94) (108) (132) (218) (355) (405) (405)
Model CIMR-M5[1"2 ] 25P5 27P5 2011 2015 2018 2022 2030
oy inwous Rated Input Current 17.6 26.2 35.7 524 714 88.1 104.8
(C[i))ntmuous Rated Output Current 2 31 40 56 30 08 13
Control Method Sine wave PWM Inverter (Vector control)
Speed Control Range 40 min~! to maximum motor speed
ko) % Speed Regulation 0.2% maximum speed or less
% E Overload Capacity 120%, 60s of 30-minute rating
8 Approx. Mass 1b (kg) 11(5) \ 27 (12) | 35 (16)
Applicable Magnetic Contactor
Model HV-75AP4 HV-150AP4
Width 3.94 (100) ‘ 5.91 (150) | 7.84 (200)
Dlmerlsmns in inches Height 13.78 (350)
(mm) ™3
Depth 12.60 (320)

14736




14.1 Drives

Model CIMR-MR5[1"2 [ 25P5 27P5 2011 2015 2018 2022 2030
Required Power Capacity (kVA) 9 12 19 24 30 36 48
(CAo)ntlnuous Rated Input Current 133 19.7 26.8 393 53.6 66.1 78.6
(CAo)ntlnuous Rated Output Current 176 26.2 35.7 504 1.4 88.1 104.8
Three-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
Power Supply (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: 5%,
Line-to-line voltage unbalance: 5% or less)
b Single-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
[} (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: £5%)
£ | Control Power Supply . . . .
o Required power capacity: 100 VA (for independent drive system)
g 250 VA (for NC system)
O [ Control Method Power regenerative control (120° current conduction)
Overload Capacity 120% for one minute, 200% for one second
;‘5 Approx. Mass Ib (kg) 11(5) 27 (12) 35(16)
o
*g Width 3.94 (100) 5.91 (150) 7.84 (200)
38 Dlmerismns in inches Height 13.78 (350)
(mm) ™3
Depth 12.60 (320)
{{(’)Wf’r Supply AC Reactor Code X010058 | X010059 | X010060 | X010061 | X010062 | X010063 | X010064
Model CIMR-MSD*Q* L1 25P5 27P5 2011 2015 2018 2022 2030
CIMR-MR5[12 ]
Ambient Temperature 0°C to 55°C (32°F to 131°F) (not frozen)
Heatsink Intake Air Temperature 0°C to 45°C (32°F to 113°F)
c
g Storage Temperature *3 —20°C to 60°C (—4°F to 140°F)
§ Humidity 90% or less (non-condensing)
Location Indoor (protected from corrosive gases and dust), elevation: 1000 m (3280 ft) or less
Vibration 9.8 m/s2 (1G) at 10 to less than 20 Hz, up to 2 m / s2 (0.2G) at 20 to 50 Hz
Protective Struct IEC P00
rotective Structure (Protected so that parts of the human body cannot reach electrically charged parts from the front)
* 1. Rated output power is guaranteed when input voltage is three-phase, 200 V (50/60 Hz), 220 V (50/60 Hz), 230 V (60 Hz). If
input voltage is lower than 200 V, rated output power is not guaranteed.
* 2. A: For stand-alone drive system N: for NC system
* 3. Dimensions of External Heatsink Cooling Type. Refer to 14.1.3 Dimensions for Open Chassis Type.
* 4. An AC reactor is required between Converter and main circuit power supply.
* 5. Temperature during shipping.
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Specifications

14.1.2 Winding Selection Drive Series

Table[14.4[] Winding[Belection[#00[V[Beries

Model UAASKL_IFZ***E B-06 B-08 B-11 B-15 B-19 B-22 B-30™
30-minute Rating (S2) 7.5 10 15 20 25 30 40
g%ﬁn“ 50%ED Rating (S3) (5.5) (7.5) 1) 15) (18.5) (22) (30)
HP (kW) Continuous Rating 5 7.5 10 15 20 25 27
(1 (3.7 (5.5) (7.5) 1) 15) (18.5) (20)
Rated Base Speed 500 400
speed
(min~1) Maximum Speed 6000 4800
N-m 71 105 143 262 358 442 477
Output Torque at Base
Motor | Speed Continuous Rating Ib-ft 523 77.6 105.9 193.6 264.5 326.2 351.8
(kgf-m) (7.21) (10.7) (14.5) (26.7) (36.5) (45.0) (48.7)
Rotor Inertia J (GD%/4)  1b-ft? 1.614 1.970 2.563 6.146 11.22 13.00 13.00
(kg'm?) (0.068) (0.083) (0.108) (0.259) (0.473) (0.548) (0.548)
Overload Capacity 120%, 60s of 30-minute rating
Vibration (wm) V5 V10
Noise Level 75dB (A) or less 80dB (A) or less
Ambient Temperature, Humidity 0°C to 40°C (32°F to 104°F), 95% or less (non-condensing)
Approx. Mass b 207 238 291 481 783 893 893
(kg) 94) (108) (132) (218) (355) (405) (405)
Model CIMR-M500"3 ] 45P5 47P5 4011 4015 4018 4022 4030
(CAo)ntlnuous Rated Input Current 8.8 13.1 17.9 26.2 35.7 441 504
(CAo)ntlnuous Rated Output Current 104 155 20 28 40 49 56.5
Control Method Sine wave PWM Inverter (Vector control)
_ | Speed Control Range 40 min~! to maximum motor speed
% Speed Regulation 0.2% maximum speed or less
E Overload Capacity 120%, 60s of 30-minute rating
Approx. Mass Ib (kg) 11(5) \ 27 (12) \ 35 (16)
Applicable Magnetic Contactor HV-75AP4 HV-150AP4
Model
- Width 3.94 (100) \ 5.91 (150) \ 9.84 (250)
Dlmerismns in inches Height 13.78 (350)
(mm) ™4
Depth 12.60 (320)
Model CIMR-MR5[1"3 [ 45P5 47P5 4011 4015 4018 4022 4030
% Required Power Capacity (kVA) 9 12 19 24 30 36 48
‘g’ (CAo)ntlnuous Rated Input Current 6.7 9.85 13.4 197 26.8 33.1 393
(6]
(CAo)ntlnuous Rated Output Current 8.8 13.1 17.9 26.2 35.7 441 504
Three-phase, 400 VAC (50/60Hz); 440 VAC (50/60Hz); 460 VAC (60Hz)
Power Supply (Allowable voltage fluctuation: +10% to —-15%, allowable frequency fluctuation: 5%,
o Line-to-line voltage unbalance: 5% or less)
*E Single-phase, 200 VAC (50/60Hz); 220 VAC (50/60Hz); 230 VAC (60Hz)
£ | Control Power Suppl (Allowable voltage fluctuation: +10% to —15%, allowable frequency fluctuation: £5%)
Q pply Required power capacity: 100 VA (for independent drive system)
S 250 VA (for NC system)
© Control Method Power regenerative control (120° current conduction)
Overload Capacity 120% for one minute, 200% for one second
Approx. Mass Ib (kg) 11 (5) 27 (12) 46 (21)
) o Width 3.94 (100) 5.91 (150) 9.84 (250)
Dlmerismns in inches Height 13.78 (350)
(mm) ™4
Depth 12.60 (320)
{{(’)Wf’r Supply AC Reactor Code X002501 | X010099 | X010100 | X010101 | X010102 | X010103 | X010104
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14.1 Drives

Model CIMR-M5[1"3 [ 45P5 47P5 4011 4015 4018 4022 4030
CIMR-MR5[1"3 [
Ambient Temperature 0°C to 55°C (32°F to 131°F) (not frozen)
o | e Heatsink Intake Air Temperature 0°C to 45°C (32°F to 113°F)
% g Storage Temperature “© —-20°C to 60°C (-4°F to 140°F)
%’ g Humidity 90% or less (non-condensing)
c|©° Location Indoor (protected from corrosive gases and dust), elevation: 1000 m (3280 ft) or less
Vibration 9.8 m/s2 (1G) at 10 to less than 20 Hz, up to 2 m /s2 (0.2G) at 20 to 50 Hz
Protective Structure IEC IPOO .
(Protected so that parts of the human body cannot reach electrically charged parts from the front)
* 1. UAASKB-30FZ***E 30/20 kW is 20 minutes (50%ED)/Continuous rated value.
* 2. Rated output power is guaranteed when input voltage is three-phase, 400 V (50/60 Hz), 440 V (50/60 Hz), 460 V (60 Hz).
If input voltage is lower than 400 V, rated output power is not guaranteed.
* 3. A: For stand-alone drive system N: for NC system
* 4. Dimensions of External Heatsink Cooling Type. Refer to 14.1.3 Dimensions for Open Chassis Type.
*5. An AC reactor is required between Converter and main circuit power supply.
* 6. Temperature during shipping.
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Specifications

14.1.3 Dimensions

14.1.3 Dimensions

The Inverter and Converter dimensions are shown in the following diagrams.

B Inverter (VS-626M5) External Heatsink Cooling Type
The figures below show a 200 V 10 HP (7.5 kW) model.
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Wi 4-d - D1 D2
- W
Figd4.100 Inverter[Dimensions
Table[14.5[] VS-626M5[Inverter[Dimensionsf@nd[Approx.[Mass
Model External Heatsink Cooling Type Dimensions in mm (inches)
ode
Voltage CIMR- Approx.
Class | s x— w H D W1 H1 H2 D1 D2 | Mass | d
kg (Ib)
23P7
25P5 100 350 320 75 330 10 190 130 5 M5
(3.94) | (13.78) | (12.6) | (2.95) |(12.99) | (0.39) | (7.48) | (5.12) | (11)
27P5
2011
2015
200V 150 350 320 100 330 10 190 130 12 M5
class 5018 (5.91) |(13.78) | (12.6) | (3.94) |(12.99) | (0.39) | (7.48) | (5.12) | (26)
2022
2030 200 350 320 150 330 10 190 130 16 M5
- (7.87) | (13.78) | (12.6) | (5.91) |(12.99) | (0.39) | (7.48) | (5.12) (35)
2037 300 350 320 250 330 10 190 130 26 M6
> (11.81) | (13.78) | (12.6) | (9.84) |(12.99) | (0.39) | (7.48) | (5.12) (57)
45P5
47P5 100 350 320 75 330 10 190 130 6 M5
(3.94) | (13.78) | (12.6) | (2.95) |(12.99) | (0.39) | (7.48) | (5.12) | (13)
4011
4015
400V 4018 150 350 320 100 330 10 190 130 12 M5
class (5.91) |(13.78) | (12.6) | (3.94) |(12.99) | (0.39) | (7.48) | (5.12) | (26)
4022
4030
4037 250 350 320 200 330 10 190 130 16 M5
- (9.84) |(13.78) | (12.6) | (7.87) |(12.99) | (0.39) | (7.48) | (5.12) | (35)
4045

147310
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14.1 Drives

B Inverter (VS-626M5) Open Chassis Type
The figures below show a 200 V 10 HP (7.5 kW) model.
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Figl4.2[] Inverter[Dimensions

Table14.6[] VS-626M5[Dimensions[and[Approx.[Mass

Open Chassis Type Dimensions in mm (inches)
Voltage | Model CIMR- w H D W1 H1 H2 | Approx. d
Class | M5*[] Mass
kg (Ib)
23P7
100 385 324 75 370 75 6
25P5 (3.94) | (15.16) | (1276) | (2.95) | (14.57) | (030) | (13) M5
27P5
2011 16
35
200 V 2015 150 470 324 100 455 6.5 33 M5
class 2018 (591) | (183) | (1276) | (3.94) | (179D | 026) | |
2022 (36)
200 470 324 150 455 65 215
2030 (7.87) | (185) | (12.76) | (591) | 17.91) | (0.26) | (47) M5
2037 300 470 324 250 455 7 35 M6
(11.81) | (18.50) | (12.76) | (9.84) | (17.91) | (0.28) | (1.38)
45P5 100 385 324 75 370 75 7 M5
47P5 (3.94) | (15.16) | (1276) | (2.95) | (14.57) | (030) | (15)
4011 16
35
4015 150 470 324 100 455 6.5 (33 M5
400V 2018 (5.91) | (18.5) | (12.76) | (3.94) | (17.91) | (0.26)
class 16.5
4022 (36)
4030
2037 250 470 324 200 455 7 25 M6
(9.84) | (18.50) | (12.76) | (7.87) | (17.91) | (0.28) | (0.98)
4045

Note: The 2037 and 4030 to 4045 models are in development.

*  A: For stand-alone drive system N: for NC system
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Specifications

14.1.3 Dimensions

B Converter (VS-656MR5) External Heatsink Cooling Type

The figures below show a 200 V 10 HP (7.5 kW) model.
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Table(4.7[] VS-656MR5[Dimensions[@nd[Approx.[Mass

External Heatsink Cooling Type Dimensions in mm (inches)
Voltage  Model CIMR- |y H D | Wi | Hi H2 | D1 | D2 |Approx. | d
Class | MR5[*[] Mass
kg (Ib)
23P7
55p5 100 | 350 | 320 | 75 | 330 10 | 190 | 130 5 s
(3.94) | (13.78) | (12.6) | (2.95) | (12.99) | (0.39) | (7.48) | (5.12) | (11)
27P5
2011
200V 2015 150 | 350 | 320 | 100 | 330 10 | 190 | 130 12 | ys
class 2018 (5.91) | (13.78) | (12.6) | (3.94) | (12.99) | (0.39) | (7.48) | (5.12) | (26)
2022
2030 200 | 350 | 320 | 150 | 330 10 | 190 | 130 16 s
(7.87) | (13.78) | (12.6) | (5.91) | (12.99) | (0.39) | (7.48) | (5.12) | (35)
037 300 | 350 | 320 | 250 | 330 10 [190 1130 [ 26 [y
(11.8) | (13.78) | (12.6) | (9.84) | (12.99) |(0.39) | (7.48) | (5.12) | (57.3)
45P5 100 | 350 | 320 | 75 | 330 10 | 190 | 130 7 s
475 (3.94) | (13.78) | (12.6) | (2.95) | (12.99) |(0.39) | (7.48) | (5.12) | (15)
4011
4015 150 | 350 | 320 | 100 | 330 10 | 190 | 130 12 | ys
4(|)OV 4018 (5.91) | (13.78) | (12.6) | (3.94) | (12.99) | (0.39) | (7.48) | (5.12) | (26)
class
4022
4030
2037 250 | 350 | 320 | 200 | 330 10 | 190 | 130 21 | s
(9.84) | (13.78) | (12.6) | (7.87) | (12.99) | (0.39) | (7.48) | (5.12) | (46)
4045

A: For stand-alone drive system N: for NC system
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14.1 Drives

B Converter (VS-656MR5) Open Chassis Type
The figures below show a 200 V 10 HP (7.5 kW) model.
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Table[14.8[] VS-656MR5[Dimensionsand[Approx.[Mass

External Heatsink Cooling Type Dimensions in mm (inches)
Voltage | Model CIMR- | vy H D W1 H1 H2 | Approx. | d
Class MR5[1* [ Mass
kg (Ib)
23P7
100 385 324 75 370 7.5 6
25p5 (3.94) | (15.16) | (12.76) | (2.95) | (14.57) | (0.30) 13) M5
27P5
2011 16
35
s00v | 2015 150 470 324 100 455 6.5 (35) M5
class | 2018 (5.91) | (185) | (12.76) | (3.94) | (17.91) | (0.26) 165
2022 (36)
2030 200 470 324 150 455 6.5 21.5 M5
(7.87) | (185) | (12.76) | (5.91) | (17.91) | (0.26) (47)
2037 300 470 324 250 455 7 40 ME
(11.81) | (18.50) | (12.76) | (9.84) | (17.91) | (0.28) (1.57)
45P5 100 385 324 75 370 75 8 M5
47P5 (3.94) | (15.16) | (12.76) | (2.95) | (14.57) | (0.30) (18)
4011 16
35
4015 150 470 324 100 455 65 (35) M5
400V T4 (5.91) | (185) | (12.76) | (3.94) | (17.91) | (0.26)
class 16.5
4022 (36)
4030
4037 250 470 324 200 455 7 30 M6
(9.84) | (18.50) | (12.76) | (7.87) | (17.91) | (0.28) (0.98)
4045

Note: The 2037 and 4030 to 4045 models are in development.

*  A: For stand-alone drive system N: for NC system
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Specifications

14.1.4 Panel Cutout Dimensions for External Heatsink Cooling Type

14.1.4 Panel Cutout Dimensions for External Heatsink Cooling Type

Refer to the following diagram for panel cutout.

W
~ w2 w1 4-C
[aY]
I
7 /;% ¢
Opening
— 0
14 ik i
[s2]
I‘ 7 ¥
o | wa LN
W3 W6 Dust Gasket (Hatched Area)
Note: Gasket is attached on mounting area
of Converter and Inverter unit.
CIMR-
Volt- Y —
age  [SMR- W W1 w2 w3 W4 W5 W6 H HA1 H2 H3 H4 H5 H6 C
Class \MRs*
23p7 99 75 12 3.5 8.5 5.5 89 350 | 330 10 18 28 300 22 M5
25P5 (3.90) | (2.95) | (0.47) |(0.14) | (0.33) | (0.22) | (3.50) |(13.8) | (13.0) |(0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
27P5 dia)
2011 149 100 | 245 | 45 20 20 140 350 | 330 10 18 28 300 22 M5
2015 (5.87) | (3.94) | (0.96) |(0.18) | (0.79) | (0.79) | (5.51) |(13.8) | (13.0) | (0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
2018 dia)
200V 2022
class
2030 199 150 | 245 | 45 20 20 190 350 | 330 10 18 28 300 22 M5
(7.83) | (5.91) | (0.96) |(0.18) | (0.79) | (0.79) | (7.48) |(13.8) | (13.0) | (0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
dia)
2037 299 250 | 245 | 45 20 20 290 350 | 330 10 18 28 300 22 M6
(11.78) | (9.84) | (0.96) | (0.18) | (0.79) | (0.79) | (11.42) | (13.8) | (13.0) | (0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.28
dia)
45P5 99 75 12 3.5 8.5 5.5 89 350 | 330 10 18 28 300 22 M5
47P5 (3.90) | (2.95) | (0.47) |(0.14) | (0.33) | (0.22) | (3.50) |(13.8) | (13.0) |(0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
dia)
4011 149 100 | 245 | 45 20 20 140 350 | 330 10 18 28 300 22 M5
400 V 4015 (5.87) | (3.94) | (0.96) |(0.18) | (0.79) | (0.79) | (5.51) |(13.8) | (13.0) | (0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
class 4018 dia)
4022
2030 249 200 | 245 | 45 20 20 240 350 | 330 10 18 28 300 22 M5
4037 (9.80) | (7.87) | (0.96) | (0.18) | (0.79) | (0.79) | (9.45) |(13.8) | (13.0) | (0.39) |(0.71) | (1.10) | (11.8) | (0.87) | (0.24
4045 dia)

* At For stand-alone drive system N: for NC system

Fig 4.5[] Panel[Cutout[Dimensions[iniinm[{inches)
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14.1 Drives

14.1.5 Calorific Value and Cooling Air Speed

The following tables show the calorific value and cooling air speed of the Inverter and the Converter unit.

Table[14.9(] Calorific[Value[and[Tooling[AirfBpeed[dflinverter[Unit[{200[V[¢lass)

Inverter Model
CIMRMS [ 23P7 25P5 27P5 2011 2015 2018 2022 2030 2037
Output Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30-
tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min-
ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute
Open Chassis 185 | 257 | 185 | 257 | 244 | 316 | 307 | 427 | 454 | 597 | 565 | 680 | 717 | 836 | 869 |1147 | 1061 | 1344
Type
Total calorific
value*2 (W)
External |Outside | 127 | 188 | 127 | 188 | 167 | 229 | 218 | 320 | 335 | 456 | 421 | 519 | 537 | 638 | 650 | 887 | 809 |1029
Heatsink | of
Cooling | heatsink
Type (W)
Inside 58 69 58 69 77 87 89 107 | 119 | 141 144 | 161 180 | 198 | 219 | 260 | 252 | 315
of
heatsink
(W)
Cooling air speed 2.5
near heatsink (m/s)
Table[14.10[] Calorific[Value[and[Tooling[Air[Speed[®finverter[Unit[{400[V[¢lass)
Inverter Model
CIMRM5 [ 45P5 47P5 4011 4015 4018 4022 4030 4037 4045
Output Con- | 30- Con- | 30 Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- |30
tinu- | min: tinu- min: tinu- min- | tinu- min- | tinu- min- | tinu- min- | tinu- min- | tinu- min- tinu- min
ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute
Open Chassis Type | 117 | 192 | 170 | 247 | 273 | 288 | 354 | 488 | 512 | 583 | 630 | 674 | 759 | 939 | 934 | 1130 1298 | 1691
Total calorific
value*2 (W)
External | Outside 56 (120 | 94 | 159 | 146 | 159 | 207 | 321 | 328 | 388 | 419 | 457 | 488 | 641 | 612 | 778 | 910 | 1243
Heatsink | of
Cooling | heatsink
Type (W)
Inside of 61 72 76 88 | 127 | 129 | 147 | 167 | 184 | 195 | 211 | 217 | 271 | 298 | 322 | 352 | 388 | 448
heatsink
(W)
Cooling air speed 2.5
near heatsink (m/s)
Table[14.11[] Calorific[Value[and[Cooling[Air[Bpeed[®f[Converter[Unit[{200[Y[¢lass)
Inverter Model
CIMR-MRS[T1 ] 23P7 25P5 27P5 2011 2015 2018 2022 2030 2037
Output Con- | 30- Con- | 30- Con 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30.
tinu min tinu- | min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min- tinu- min-
ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute
Open Chassis Type 84 | 108 | 84 | 108 | 119 | 144 | 152 | 197 | 204 | 254 | 273 | 318 | 335 | 380 | 392 | 491 | 524 | 698
Total calorific
value*2 (W)
External | OQutside 40 60 40 60 58 79 82 121 | 116 | 158 | 165 | 203 | 203 | 241 | 232 | 316 | 331 | 426
Heatsink | of
Cooling | heatsink
Type W)
Inside of 44 48 44 48 61 65 70 76 88 96 108 | 115 | 132 | 139 | 160 | 175 | 193 | 272
heatsink
(W)
Cooling air speed 2.5
near heatsink (m/s)
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Specifications

14.1.5 Calorific Value and Cooling Air Speed

Table[14.12[] Calorific[Value[and[TCooling[Air[Bpeed[®f[Converter[Unit[{400[V[¢lass)

Inverter Model

CIMRMRSCT [ 45P5 47P5 4011 4015 4018 4022 4030 4037 4045
Output Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30- Con- | 30-
tinu min- tinu- min- tinu- min- tinu- min- tinu- min- | tinu- min- tinu- min- tinu- min: tinu- min-
ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute ous ute
Open Chassis Type 58 73 76 88 | 117 | 138 | 185 | 209 | 193 | 210 | 233 | 250 | 310 | 356 | 365 | 398 | 435 | 477
Total calorific value
W)
External | Outside 20 32 29 39 40 58 59 79 79 93 | 100 | 115 | 118 | 157 | 158 | 186 | 200 | 236
Heatsink | of
Cooling | heatsink
Type W)
Inside of 38 41 47 49 77 80 | 126 | 130 | 114 | 117 | 133 | 135 | 192 | 199 | 207 | 212 | 235 | 241
heatsink
W)
Cooling air speed 2.5

near heatsink (m/s)

*

A: For stand-alone drive system N: for NC system
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14.2 Standard Motor Specifications

14.2 Standard Motor Specifications
This section explains the standard motor specifications.
14.2.1 Outline

The AC main axis motor is a squirrel cage induction motor ideal for the main axis drive of machine-tools
and high-speed drives on industrial devices. There are two series of models: Flange models for easy mount-
ing to machinery, and foot-mounted models. The features of both are given below.

B Wide Rated Output Ranges

The application of high-precision bearings, a high rigidity frame design, and other design elements enables
using the motor within the following ranges: Maximum speed of 8,000 min~! (rated output range of 1:5.3)
at 7.5 kW maximum, maximum speed of 6,000 min~! (rated output range of 1:4) from 11 kW to 22 kW,
and maximum speed of 4,500 min~! (rated output range of 1:3.9) at 30 kW minimum. The winding selec-
tion motors have even wider rated output ranges, and achieve a rated output range of 1:12 without using
a speed change gear. Compact magnetic contactors having a transfer contact structure specialized for
winding selection are provided. For detailed specifications of the magnetic contactor, refer to 14.3.3 Mag-
netic Contactor Specifications for Winding Selection.

B Low Vibration

Low vibration is achieved by miniaturizing the motor and adjusting the dynamic balance for high-speed
drive.

B High Reliability

The motor protection conforms to IP44, and the speed detector uses a highly reliable 1024 P/R magnetic
field encoder.

B Cooling System

In all motors, cooling air enters from the load machine side and exits from the opposite side, avoiding expo-
sure of the machine to the exhaust. If the opposite air direction is preferred because of the machine configu-
ration, the cooling structure can be changed accordingly.

B 400V Series

The mounting dimensions and other dimensions are the same as for the Standard 200 V Series. The Motor
Cooling Fan, however, is special for the 400 V Series.

14.2.2 Configuration

The motor configuration is shown in the following diagram.

6 5 3 4
/

/
| bl ]
14

D
P/ // 2
gl B -

VR
10 2
Number Name Number Name

1 Output shaft 6 Stator winding
2 Bearings 7 Terminal box
3 Rotor 8 Cable socket
4 Rotor short environment 9 Cooling fan
5 Stator 10 Encoder

Fig 4.6 Motor[Configuration
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14.2.2 Configuration

Encoder
board

Encoder
connector —

©

o

UVW_;’OOO
oloj|oO 7122 23
el

—

@ Main circuit Fan power | |

supply ter-

terminals  _he

Cable connector

Cable connector

Figd4.7(] Terminalfand[Connector[Arrangement
EL Connector (ELR-12V)
Number Terminal Number Terminal
1 5VDC 7 PC
2 (1A% 8 *PC
3 PA 9 FG (Frame Ground)
4 *kPA 10 SS (Shield)
5 PB 11 TS
6 *kPB 12
Fig[14.8(] Encoder[Connector

The common motor specifications are shown in the following table.

Table[14.13[] Common[Motor[Bpecifications

Isolation

F type

Cooling Fan

Fan motor: Thermostat (auto resetting)
3-phase 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz,
400 V 50/60 Hz, 440 V 50/60 Hz, 460 V 60 Hz

Overheating Protection

NTC Thermistor

Detector

Magnetic field encoder

Mounting Direction

Output shaft can be between horizontal to vertically down.

Bearing Lubrication

Grease

Color

Munsell N1.5

Ambient Temperature

0°C to 40°C (32°F to 104°F)

Humidity

95% max. (with no condensation)

Elevation

1000 m (3281 ft) max.

Insulation Voltage Resistance

1500 VAC for 1 min. (200 V Series)
1800 VAC for 1 min. (400 V Series)

Insulation Resistance

500 VDC, 10 M2 min.

Conforming Standards

JIS, JEC

147318




14.2 Standard Motor Specifications

14.2.3 Output and Torque Speed Characteristics
The output and torque speed characteristics are shown in the following graphs.

B Standard Motors

The output characteristics are the same for both the 200 V and 400 V Series. Note that 3.7/2.2 kW is avail-
able only for the 200 V Series, and 45/37 kW is available only for the 400 V Series.

3.7/2.2 kW (200 V Series)
(kgfem) (N-m)

4.4 KW (1 min. rating) 2887 283
4r ASJkWUSthﬁMgSG%Em: 2.40F 235
= / ! ! s
+ LY. | (] i i 0,
El / ' 2.2 KW (Continuous rating) ! 3 143 140 \/15 min. rating (50% ED)
3 2 I/ : ° \
/ : : Continuous
! ! rating ,
] ] ' !
1 ] i ]
[ | 1 | 1 | 1 | oL 0 [ | 1 | 1 | 1 i
0 1500 8000 1500 8000
Motor speed (min~1) Motor speed (min~1)
5.5/3.7 kW (200 V and 400 V Series)
(kgfem) (N-m)
6.6 kW (1 min. rating)
/. - - I\ : 4.2842.0—-
6 | 55kw (30 min. rating, 50% ED): _\
f AN 3.57[ 35.0
/ : : \ 4.44 kKW 1 min. rating
< 41 ¢/ 3.7 kW (Continuous rating) '
s 3.7 kW
< / . \ , 24or=s 30 min. rating (50% ED)
>3 ] ' 1
g /. . 25kW T
o 2__/ - : - =
! ! ! Continyous
y 1 ' ' rating |
1 : | 1 | 1 ; 1 ; oL 0 | : | | | | | | i
0 1500 6000 8000 1500 6000 8000
Motor speed (min—1) Motor speed (min-1)
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14.2.3 Output and Torque Speed Characteristics

Output (kW)

]

]

iy

'

7.5/5.5 kW (200 V and 400 V Series)

9.0 kW (1 min. rating)

8 /. 7.5 kW (30 min. rating, 50% ED)

5.5 kW (Continuous rating)

Torque

0 1500 8000

12

Output (kW)

Motor speed (min-1)

11/7.5 kW (200 V and 400 V Series)

13.2 kW _(1 min. rating)

! |
/ 11 kW (30 min. rating, 50% ED)

f =

7.5 kW (Continuous rating)

I
1500 6000
Motor speed (min~1)

15/11 kW (200 V and 400 V Series)

18 kW_(1 min. r_ating)

/- 15 kW (30 min. rating, 50% ED)

/ 111 kW (Continuous rating)

0
16
12
S o
5
o
S
O 4t
0

1 1 i
1500 6000

Motor speed (min-1)

140320

(kgfem) (N-m)

5.84

4.87

3.57

- 57.3

- 47.7

- 35.0

Torque

Contipuous
ratingI

1 min. rating

30 min. rating (50% ED)

1
1

Ll
500 8000
Motor speed (min~1)

(kgfem) (N-m)

8.57

714

4.87

- 84.0

-70.0

-47.7

1 min. rating
4

30 min. rating (50% ED)

Contipuous
rating,

1

1

1500
Motor speed (min-1)

(kgfem) (N=m)

1.7

9.74

714

Torque

r114.6

r95.5

r70.0

|

Continuous
rating

1
1
. I
1500 6000
Motor speed (min~1)



14.2 Standard Motor Specifications

Output (kW)

Output (kW)

24|

Output (kW)

24

16

18.5/15 kW (200 V and 400 V Series)

22.2 kW (1 min. rating)

16| / » 15 kW (Continuous rating)

]

J/
8—/ é

[ |
0 1500
Motor speed (min~1)

1
|
6000

A 18.5 kW (30 min. rating, 50% ED)

(kgfem) (Nem)

14.4

12.0

9.74

Torque

22/18.5 kW (200 V and 400 V Series)

26.4 KW (1 min. rating)

! 1
/ 22 kW (30 min. rating, 50% ED)

18.5 kW (Continuous rating)

0

32

24|

ol | '

1
1
1
1 | 1 | 1 |
1500 6000
Motor speed (min~1)

141 .3—-—\
r17.6
r95.5 \ 1 min. rating
! 30 min. rating (50% ED)
Continuous i
rating ]
1 1
1 1
L 0 [ | 1 | 1 |
1500 6000

(kgfem) (Nem)

Motor speed (min-1)

17.1 -168.1—-—\
14.3F140.0
12.0(117.6 \ /1 min. rating
\/30 min. rating (50% ED)
(0]
g 4
g
g \
Continuous y
ratinq ]
ok 0 1 : | 1 | 1 i
1500 6000

30/22 kW (200 V and 400 V Series)

36 kW (1 min. rating)

/_ =
30 kW (30 min. rating, 50% ED)

1 1
/ 1 22 kW (Continuous rating)

0

Motor speed (min~1)

(kgfem) (Nem)

30.5

25.4

18.6

Torque

140321

r298.9

r249.1

rating

1
Conltinuous

Motor speed (min-1)

1150
Motor

4500
speed (min-1)
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14.2.3 Output and Torque Speed Characteristics

37

]

37/30 kW (200 V and 400 V Series)

44.4 kKW (1 min. rating)

A

44.41
I' 37 kW (30 min. rating, 50% ED)
(

' 30 kW

Con;

30l / tinuous rating) , 31.2kW

§ ", \ ) 26 kW
= / : ' N 22 kW
Q.
..5- , ] 1 1
o / ll 1 1

|: | 1 : | :

1150 38004500

54

45

37

Output (kW)

Motor speed (min~1)

45/37 kW (400 V Series)
54 kV\_/ (1 min. rating)

" 1
' 45 kW (30 min\. rating, 50% ED)

|
\

/ 1 37 kW (Cont'inu‘ous rating)

36 kW

\

: »\) 30 kW
/ ! v 26 kW
1 1 !
|: | 1 : | :
1150 38004500
Motor rating (min=1)

Fig4.90]

140322

(kgfem) (N-m)

37.61-368.7

31.3-306.8

25.41249.0 o
| 1 min. rating
(0]
g_ 1
|§ : 30 min. rating (50% ED)
l Continuous rating
1 ! :
| 1 '
L I | 1 '
0 0 1150 38004500
Motor speed (min-1)
(kgfem) (N=m)
45.7 —448.4——4\
38.1373.7 '
31.3-306.8 \‘ / 1 min. rating
o : \/ 30 min. rating (50% ED)
E‘ 1
e AN
! Continuous rating
o o0 L

1 | 1 o
1150 38004500
Motor speed (min-1)

Output[@nd[Jorque[Bpeed[Tharacteristics[for[Btandard[Motors



14.2 Standard Motor Specifications

Low-speed winding output (kW)

High-speed winding output (kW)

0

8

B Winding Selection Motors

The output characteristics are the same for both the 200 V and 400 V Series.

5.5/3.7 kW (200 V and 400 V Series)

6.6 kW (1 min. rating)

5.5 KW

W (30 min. rating, 50% ED)
W

3.7 kW (Continuous rating)

500
Motor speed (min~1)

1500

6.6 kW _(1_min. rating)

'/. 5.5 kW (30 min. rating, 50% ED)

//

' 3.7 kW (Continuous rating)

1500
Motor speed (min-1)

140323

Torque

(kgfem) (Nem)
12.8[ 126 --‘\
' 1 min. rating
107} 105" (
‘ 30 min. rating (50% ED)
721 71
: Continuous rating
! (Low-speed
! winding)
oL _:_l_:
0 500 1500
Motor speed (min-1)
(kgfsm) (Nsm)
4.28f 42.0— - —\
8671350 . ‘\/1 min. rating
: *_ 30 min. rating (50% ED)
2.40f 23.5
g ' Continuous rating
o : (High-speed
e , \\\\\‘*~mdnding)
1 \1
: .
oL L. L L L I

1500
Motor speed (min-1)
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14.2.3 Output and Torque Speed Characteristics

High-speed[Winding[®utput[{kW)

Low-speed winding output (kW)

7.5/5.5 kW (200 V and 400 V Series)

9 kW (1 min. rating)

8F |.7.5 kW (30 min. rating, 50% ED)

4 :

2 :
_I_l_:

0 500 1500

Motor speed (min~1)

9 kW (1 min. rating)

8l / 7.5 KW (30 min. rating, 50% ED)

5.5 kW (Continuous rating)

1
0 1500

I
6000

Motor speed (min-1)

14324

Torque

(kgfem) (Nem)
175172 ——\

: 1 min. rating
145143 (

10.7 105

Continuous (L ow-speed
rating winding)

Torque

I S I
0 500 1500

Motor speed (min~1)
(kgfem) (Nem)

5.84 57.3— - —\

4.87[47.7

1 min. rating
\

. 30 min. rating (50% ED)

3.57[35.0
: Continuous  High-speed
' ating\ winding
' T o—

0" o 1500

Motor speed (min~1)



14.2 Standard Motor Specifications

Low-speed winding output (kW)

High-speed winding output (kW)

11/7.5 kW (200 V and 400 V Series)

14F 13.2 kW (1 min. rating)
121 | 41 1w (30 min. rating, 50% ED)
10 ;

6 :
4 I
2 :
0 500 1500

Motor speed (min~1)

141 13.2 kW (1 min. rating)
12t Aﬁ kW (30 min. rating, 50% EL))
of :
8 / 1 7.5 KW (Continuous rating)
6l ! 1 1
4r / : :
ot : :
1 : 1 1 1 1 :
0 1500 6000

Motor speed (min-1)

Torque

140325

(kgfem) (N-m)

25.7

21.4

14.5

'252——\

143

1 min. rating
I‘/

\

30 min. rating (50% ED)

Continuous

! (Low-speed
rating

winding)

I S
0 500 1500

Motor speed (min~1)

(kgfem) (N-m)

8.57

714

»

87

Torque

70.0

r47.7|

[84.0  ~ _\
\/ 1 min. rating
' 30 min. rating (50% ED)
: Continuous High-speed
: r% winding
| : | | | | :
0 1500 6000

Motor speed (min~7)
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14.2.3 Output and Torque Speed Characteristics

15/11 kW (200 V and 400 V Series)

(kgfem) (N-m)

20+
18 kW (1 min. rating) 4381 430‘\
1

16} | 15'kW (30 min. rating, 50% ED) 36.5 |- 358 { min. rating

z
=
5
[eR
5
° 1
o 12 i i L
_% 11 kW (Continuous rating) 26.7 [ 262 \ 30 min. rating (50% ED)
c ! .
g 8 : o ' Continuous (Low-
o , <3 ! rating speed
t% 4 ! ] : winding)
2 , Co
o
- ! 1 1

0 400 1000 0 400 1000

Motor speed (min-1) Motor speed (min~1)

20} 18 KW (1 mi . (kgfem) (Nem)
8 (1 min. rating) . 175k 172
16 / 15 kW (30 min. rating, 54% ED) \
] ' 14.6 | 143
1 min. rating

12 / 111 kW (Continuous rating
il

I
0 1000

30 min. rating (50% ED)

Continuous  High-speed
rating winding

1

Torque

) 10.7 - 105

High-speed winding output (kW)

7800 o- o ' . . .

Motor speed (min-1) Motor speed (min~7)
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Low-speed winding output (kW)

High-speed winding output (kW)

18.5/15 kW (200 V and 400 V Series)

2_2%2 kW (1 min. rating)

20r /18.5 kW (30 min. rating, 50% ED)

R
0 400 1000
Motor rating (min-1)

22.2 kW (1 min. rating)

20F |, 18.5 kW (30 min. rating, 50% ED)

o '

15 kW (Continuous rating)
10r /

| | | | )
0 1000 4800
Motor rating (min-1)

140327

Torque

(kgfem) (N-m)

54.0F 530 _\
L

45.0f 442 \ it
A min. rating
36.5 358 ”
| 30 min. rating (50% ED)
: Continuous (Low-
, rating speed
N winding)
Do
Lo
0 400 1000
Motor rating (min-1)
(kgfem) (N-m)
2161 212—\
18.01 177 '
146k 143 \ /1 min. rating

Torque

30 min. rating (50% ED)

Continuous  High-speed
rating winding

0 1000 4800
Motor speed (min-1)
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14.2.3 Output and Torque Speed Characteristics

Low-speed winding output (kW)

High-speed winding output (kW)

25

22/18.5 kW (200 V and 400 V Series)
26.4 kW (1 min. rating)

1 22 kW (2 min. rating, 50% ED)

A—
0 400 1000

Motor speed (min~1)

25

20

15

1

|

]

|

26.4 kW (1_min. rating)

/: 22 KW (30 min. rating, 50% ED)

]

1 18.5 kW (Continuous rating)

1

l
1000 4800
Motor speed (min~1)

140328

Torque

Torque

(kgfem) (Nem)

64.2[ 630_\

53.5} 525

45.0F 442 1 min. rating

20 min. rating (50% ED)

Continuous rating

Low-speed
winding

|
0 400 1000
Motor speed (min~1)

(kgfem) (N-m)

25.7[ 252 !
1

21.4F210
18.0r 177

\< 30 min. rating (50% ED)

Continuous rating
High-speed

'w'nding

Motor speed (min~7)
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Low-speed winding output (kW)

High-speed winding output (kW)

301

20

10

30

20

10

0

30/20 kKW (200 V and 400 V Series)

3_6_|kW (1 min. rating)

I
'_30 kW (2 min. rating, 50% ED)

'20 kW (Continuous rating)

|
0 400 1000
Motor speed (min-1)

36 kW (1 min, ratin
[. 30 kW (2 min. rating,
1 50% ED) 31.2 kW

I '

LN 26 KW
'/ ' 20 KW (Continuous, rating)

1

1

1

Pk

1000

4000 4800
Motor speed (min-1)

Torque

(kgfem) (N-m)

87.6

859

73.0F 716

48.71 477

(kgfem) (N-m)

-344—\

35.1

29.2

0_

20 min. rating (50% ED)

Continuous rating
Low-speed
winding

L
0 400 1000

Motor speed (min-1)

286

L 191

1 min. rating
0 min. rating (50% ED)
Continuous rating
\\ High-speed

winding

4000 4800
Motor speed (min-1)

Figd4.100 Outputf@nd[Torque[Bpeed[Tharacteristics[{Winding[Helection[Motor)

140329




Specifications

14.2.4 Dimensions

14.2.4 Dimensions
The motor dimensions are shown in the following diagram. (unit: mm)
B Standard Motors, Foot-mounted Type

D) L
Kl A R

i
- KD
- . ..4 m
[&]
e
d i 5]
4-¢Z: d d
Diameter of E E
mounting hole M
Detail of Shaft
w =}
=] [
¢
H 2-m screw
S Depth 10
(For 3.7/2.2 kW)
Unit: mm (inch)
Rated Output kW 0
30 -05
min. | Continuous | A B C D E F G H J KD L M N R XB z KI
Rating Rating
3.7 2.2 237 93 100 | 174 80 50 9 242 34 34 392 | 188 | 125 155 45 12 174
9.33) | (3.66) | (3.94) | (6.85) | (3.15) | (1.97) |(0.35) | (9.53) | (1.34) | (1.34) | (15.4) | (7.4) | (4.92) | (6.1) | (1.77) | (0.47) | (6.85)
55 3.7 308 132 | 100 | 174 80 89 9 242 34 34 502 | 188 | 206 194 45 12 174
(12.1) | 5.2) | (3.94) | (6.85) | (3.15) | (3.5) |(0.35) |(9.53) | (1.34) | (1.34) | (19.8) | (7.4) |(8.11) | (7.64) | (1.77) | (0.47) | (6.85)
7.5 55 300 137 | 112 | 204 95 70 10 269 75 425 | 520 | 220 | 177 220 70 12 204
(11.8) | (5.39) | (4.41) | (8.03) | (3.74) | (276) | (0.39) | (10.6) | (2.95) | (1.67) | (20.5) | (8.66) | (6.97) | (8.66) | (2.76) | (0.47) | (8.03)
11 75 321 156 | 112 | 204 95 89 10 269 75 425 | 590 | 220 | 215 269 70 12 204
(12.6) | (6.14) | (4.41) | (8.03) | 3.74) | (3.5) |(039) | (10.6) | (2.95) | (1.67) | (23.2) | (8.66) | (8:46) | (10.6) | (2.76) | (0.47) | (8.03)
15 11 261 196 | 160 | 260 127 89 16 341 55 425 | 568 | 290 | 223 307 108 15 250
(103) | (7.72) | (63) | (102) | (5) (35) | (0.63) | (13.4) | 2.17) | (1.67) | (22.4) | (11.4) | (8.78) | (12.1) | (4.25) | (0.59) | (9.84)
18.5 15 283 212 | 160 | 260 127 105 16 341 55 425 | 606 | 290 | 255 323 108 15 250
11.1) | (835) | (63) |(10.2) | (5) | (413) |(0.63) | (13.4) | (217) | (1.67) | (23.9) | (11.4) | (1) | (127) | (4.25) | (0.59) | (9.84)
22 18.5 297 | 234 | 160 | 260 127 127 16 341 55 425 | 642 | 290 | 299 345 108 15 250
117y | 9.21) | (63) | (10.2) | (5) (5) ](0.63) | (13.4) | (217) | (1.67) | (25.3) | (11.4) | (11.8) | (13.6) | (4.25) | (0.59) | (9.84)
30 22 406 | 246 | 180 | 320 | 1395 | 127 16 407 55 61 794 | 320 | 298 388 121 19 320
(16) | (9.69) | (7.09) | (12.6) | (5.49) | (5) |(0.63) | (16) |(217) | (24) | (31.3) | (12.6) | (11.7) | (15.3) | (4.76) | (0.75) | (12.6)
37 30 460 | 297 | 180 | 320 | 1395 | 178 16 407 55 61 899 | 320 | 400 439 121 19 320
(18.1) | (11.7) | (7.09) | (12.6) | (5.49) | (7.01) | (0.63) | (16) |(2.17) | (2.4) | (354) | (12.6) | (15.7) | (17.3) | (4.76) | (0.75) | (12.6)
452 37 378 | 302 | 225 | 380 178 | 1555 | 21 505 75 61 | 8225 | 420 | 425 | 4445 | 149 24 385
(14.9) | (11.9) | (8:86) | (15) | (7.01) | (6.12) | (0.83) | (19.9) | (2.95) | (24) | (32.4) | (165) | (16.7) | (17.5) | (5.87) | (0.94) | (15.2)
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14.2 Standard Motor Specifications

Rated Output kW Shaft Dimensions
30 min. | Continuous
Rating Rating Q QK QR S T U w d m
3.7 2.2 60 45 1 2g +0.009 7 4 8 16 M6
(2.36) | (1.77) | (0.039) 0004 | (0.28) | (0.16) | (0.31) | (0.63)
55 3.7 60 45 1 28 0 7 4 8 22 M4
(2.36) | (1.77) | (0.039) 0013 0.28) | (0.16) | (0.31) | (0.87)
7.5 55 80 70 1 30 0 8 5(0.2) 10 22 M5
(3.15) | (2.76) | (0.039) 0016 (0.31) 0.39) | (0.87)
1 7.5 110 90 0.5 48 9 5.5 14 40 M5
(4.33) | 3.54) | (0.02) -0.016 (035) | (022) | (0.55) | (1.57)
15 1 110 90 1 48 0 9 55 14 40 M5
(4.33) | (3.54) | (0.039) 0,016 0.35) | (0.22) | (0.55) | (1.57)
18.5 15 110 90 1 48 0 9 5.5 14 40 M5
(4.33) | (3.54) | (0.039) 0016 0.35) | (0.22) | (0.55) | (1.57)
22 18.5 110 90 1 55 +0.030 10 6 16 45 M5
(4.33) | (3.54) | (0.039) +0011 | (0.39) | (0.24) | (0.63) | (1.77)
30 22 140 110 2 60 +0-030 11 7 18 50 M6
(5.51) | (4.33) | (0.079) +0011 | (0.43) | (0.28) | (0.71) | (1.97)
37 30 140 110 2 60 +0.030 11 7 18 50 M6
(5.51) | (4.33) | (0.079) +0011 | (043) | (028) | (0.71) | (1.97)
452 37 140 110 1 +0.030 12 7.5 20 60 M6
(5.51) | (4.33) | (0.039) +0011 | (0.47) | (03) | (0.79) | (2.36)

*1. 3.7/2.2 kW is 15 min. rating (50% ED)/Continuous rating. There are no eyebolts on the 3.7/2.2 kW or 5.5/3.7 kW models.
* 2. 45/37 kW is for the 400 V Series.
Notes: 1. The shaft key and the key way are standard JIS B 1301-1996 models.

2. External dimensions are the same for both the 200 V and 400 V Series.
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Specifications

14.2.4 Dimensions

B Standard Motors, Flange Type

aov
Py
O

=

Detail of Shaft

] 3-m screw
1 4 QR 2-m screw
Q g | Depth10 Depth 10
Diameter of (For 3.7/2.2 kW)
mounting hole
Unit: mm (inch)
Rated Output kW
n?]?] Continuous L LA LB LC LG LH LL LR z D | KD KL Kl
Rating Rating
3.7 2.2 392 185 150 © 174 12 220 332 60 11 174 - 34 142 174
(15.4) | (7.28) -0.04 (6.85) | (0.47) | (8.66) | (13.1) | (2.36) | (0.43) | (6.85) (1.34) | (5.59) | (6.85)
5.5 3.7 502 185 150 © 174 12 220 442 60 11 174 - 34 142 174
(19.8) | (7.28) -0.04 (6.85) | (0.47) | (8.66) | (17.4) | (2.36) | (0.43) | (6.85) (1.34) | (5.59) | (6.85)
7.5 5.5 526 215 180 © 204 16 250 446 80 15 204 270 42.5 157 204
(20.7) | (8.46) -0.04 (8.03) | (0.63) | (9.84) | (17.6) | (3.15) | (0.59) | (8.03) | (10.6) | (1.67) | (6.18) | (8.03)
11 7.5 596 215 180 © 204 16 250 486 110 15 204 270 42.5 157 204
(23.5) | (8.46) -0.04 (8.03) | (0.63) | (9.84) | (19.1) | (4.33) | (0.59) | (8.03) | (10.6) | (1.67) | (6.18) | (8.03)
15 11 568 265 230 © 250 20 300 458 110 15 260 343 425 182.5 250
(22.4) | (104) Y0046 | (9.84) | (0.79) | (11.8) (18) (4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
18.5 15 606 265 230 © 250 20 300 496 110 15 260 343 425 182.5 250
(23.9) | (10.4) Y0046 | (9.84) | (0.79) | (11.8) | (19.5) | (4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
22 18.5 642 265 230 © 250 20 300 532 110 15 260 343 425 182.5 250
(25.3) | (10.4) -0.046 | (9.84) | (0.79) | (11.8) | (20.9) | (4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
30 22 794 350 300 ° 320 20 385 654 140 19 320 440 61 224 320
(31.3) | (13.8) -0.052 | (12.6) | (0.79) | (15.2) | (25.7) | (5.51) | (0.75) | (12.6) | (17.3) 2.4) (8.82) | (12.6)
37 30 899 350 300 ° 320 20 385 759 140 19 320 440 61 224 320
(35.4) | (13.8) -0.052 | (12.6) | (0.79) | (15.2) | (29.9) | (5.51) | (0.75) | (12.6) | (17.3) (2.4) (8.82) | (12.6)
45 "2 37 827 400 350 © 370 22 450 687 140 24 380 505 61 280 385
(32.6) | (15.7) | ~~7-0057 | (14.6) | (0.87) | (17.7) 27) (5.51) | (0.94) (15) (19.9) 2.4) (11) (15.2)
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14.2 Standard Motor Specifications

Rated Output kW Shaft Dimensions
30 .
min. | Coninuous | q | ok | oR s T u W d m
Rating 9
3.7 2.2 60 45 1 28 +0.009 7 4 8 16 Mo6
(2.36) | (1.77) | (0.039) ~0004 | (0.28) | (0.16) | (0.31) | (0.63)
55 3.7 60 45 1 28 0 7 4 8 22 M4
(2.36) | (1.77) | (0.039) 0013 | (0.28) | (0.16) | (0.31) | (0.87)
7.5 55 80 70 1 320 8 5 10 22 M5
(3.15) | (2.76) | (0.039) 0016 | (0.31) | (0.2) | (0.39) | (0.87)
1 7.5 110 90 0.5 48 0 9 5.5 14 40 M5
(433) | (3.54) | (0.02) 0016 | (0.35) | (022) | (0.55) | (1.57)
15 11 110 90 1 48 0 9 55 14 40 M5
(4.33) | (3.54) |(0.039) 0016 | (0.35) | (0.22) | (0.55) | (1.57)
18.5 15 110 90 1 48 0 9 55 14 40 M5
(4.33) | (3.54) |(0.039) 0016 | (0.35) | (0.22) | (0.55) | (1.57)
22 18.5 110 90 1 5540030 10 6 16 45 M5
(4.33) | (3.54) |(0.039) +0011 | (0.39) | (0.24) | (0.63) | (1.77)
30 22 140 110 2 60 0-030 11 7 18 50 Mo
(5.51) | (4.33) | (0.079) +0011 | (0.43) | (0.28) | (0.71) | (1.97)
37 30 140 110 2 60 +0.030 11 7 18 50 M6
(5.51) | (4.33) |(0.079) w0011 | (0.43) | (0.28) | (0.71) | (1.97)
45 "2 37 140 110 1 70+0,030 12 7.5 20 60 Mo6
(5.51) | (4.33) |(0.039) 10011 | (047) | (0.3) | (0.79) | (2.36)

*1. 3.7/2.2 kW is 15 min. rating (50% ED)/Continuous rating. There are no eyebolts on the 3.7/2.2 kW or 5.5/3.7 kW models.
* 2. 45/37 kW is for the 400 V Series.
Notes: 1. The shaft key and the key way are standard JIS B 1301-1996 models.

2. External dimensions are the same for both the 200 V and 400 V Series.
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Specifications

14.2.4 Dimensions

B Winding Selection Motor, Foot-mounted Type

Notes: 1. The shaft key and the key way are standard JIS B 1301-1996 models.

2. External dimensions are the same for both the 200 V and 400 V Series.

14334

D L
Kl A R
|
I |
T KD
-4 - LTZ7
‘O
_T
e I70)
E E
4-¢Z:
Diameter of M
mounting hole
Details of Shaft
QK w2
—_— | i dx
4
i L \7{’
— 3-m screw
R
’ Q ‘ s Depth 10
Unit: mm (inch)
Rated Output kW 0
somin. T Contnios | A B 05| b | E | F|la|H |Jd|lko|L | M |N|R|x|z]|Kk
Rating Rating C
5.5 3.7 261 196 160 260 127 89 16 341 55 42.5 568 290 223 307 108 15 250
103) | (772) | 63) |(102) | (&) | 35) |©063) | 13.4) | @17 | (1.67) | 224) | A1.4) | 878) | 12.1) | 4.25) | 0.59) | (9.84)
7.5 5.5 283 212 160 260 127 105 16 341 55 42.5 606 290 255 323 108 15 250
ALy | ®3%5 | 63) |102) | () |@13) |©063) | 134 | @17 | 167 [ 239 |14 | @) |a27) | @25 | ©59) | ©984)
1 75 3105 | 2465 | 160 | 260 | 127 | 1395 | 16 | 341 | 55 | 425 | 668 | 290 | 324 | 3575 | 108 | 15 | 250
122) | ©7) | 63) [102) | ¢) |49 |©063) | 13.4) | @17) | (1.67) | 26.3) | A14) | 128) | (14.1) | 4.25) | 0.59) | (9.84)
15 1 406 | 246 | 180 | 320 | 1395 | 127 | 16 | 407 | 55 | 61 | 794 | 320 | 298 | 388 | 121 | 19 | 320
a6) | (969 | (7.09 | 12:6) | 549 | () |(0.63) | (16) | @17 | @4 | 313) |az6) | a17) | 153) | @.76) | 0.75) | 12.6)
185 15 378 | 302 | 225 | 380 | 178 | 1555 | 21 | 505 | 75 | 61 | 8225 | 420 | 425 |44ds | 149 | 24 | 385
14.9) | (11.9) | 886) | (15) | 7.01) | (6.12) | 0.83) | (19.9) | 295) | 2.4) | 324 | (165) | (16.7) | 17.5) | 5.87) | 0.94) | (15.2)
22 185 409 | 3210 | 225 | 380 | 178 | 1745 | 21 | 505 | 75 | 61 | 8725 | 420 | 465 | 4635 | 149 | 24 | 385
(16.1) | (126) | 886) | (15) | (7.01) | (6.87) | 083) | (19.9) | 295) | 24) | (34.4) | (165) | (18.3) | (182) | (5.87) | 0.94) | (15.2)
30 20 409 | 321 | 225 | 380 | 178 | 1745 | 21 | 505 | 75 | 61 | 8725 | 420 | 465 | 4635 | 149 | 24 | 385
(16.1) | (126) | 886) | (15) | (7.01) | (6.87) | 083) | (19.9) | 295) | 24) | (34.4) | (165) | (18.3) | (182) | (5.87) | 0.94) | (15.2)
Rated Output kW Shaft Dimensions
30 .
min. | Oontnuous | g | ok | R s T u | w d
Rating 9
10 | 9 1 0 9 55 | 14 | 40
55 8.7 @33) | 3.54) | 0.039) | *Boois | 035 | 0.22) | ©35) | a57) | M
1m0 | 9% 1 0 9 55 | 14 | 40
75 55 @.33) | (354) | 0.039) | *B00i6 | 035) | 0.22) | 055 | 157 | M
110 90 1 +0.030 10 6 16 45
1 75 @33) | (354) | 0.039) | Fioon | 039 | ©024) | 0.63) | 177) | M
140 | 110 2 w00 | 1L 7 18 | 50
15 1 (.51) | (433) | 0079 | ©ioon | ©43) | 0.28) | ©.71) | (Lo7) | MO
140 110 1 +0.030 12 7.5 20 60
185 15 G.51) | @33) | 0.039) | %on | 047) | 03) | ©79) | 236) | MO
140 110 1 +0.030 12 7.5 20 60
22 185 G.51) | @33) | 0.039) | %on | 047) | 03) | ©79) | 236) | MO
140 110 1 +0.030 12 7.5 20 60
30 20 G.51) | 433) | 0.039) | %on | 047) | 03) | ©79) | 236) | MO




14.2 Standard Motor Specifications

B Winding Selection Motor, Flange Type

E KD

—

=]
D) 3 -
0]
< e
o] o 5
Details of Shaft
LB
_ QK w 2
— — } '_' 1
-1 9 <z — 1. I {9{’
= — 3-m screw

g QR
____ _4_: 4 -t Q s Depth 10
4-¢Z:

Diameter of
mounting hole

Unit: mm (inch)

Rated Output kW

30 min. Rat- Continuous L LA LB LC | LG LH LL LR 4 D | KD | KL Ki
ing Rating
55 3.7 568 | 265 | .0 250 20 300 | 458 | 110 15 260 | 343 | 425 | 1825 | 250
’ ’ (22.4) | (10.4) -0.046 | (9.84) | (0.79) | (11.8) | (18) | (4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
75 55 606 | 265 | . 0 250 20 300 | 496 | 110 15 260 | 343 | 425 | 1825 | 250
’ : (23.9) | (10.4) -0.046 | (9.84) | (0.79) | (11.8) | (19.5) | (4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
1 75 668 | 265 | .0 250 20 300 | 558 | 110 15 260 | 343 | 425 | 1825 | 250
’ (26.3) | (10.4) -0.046 | (9.84) | (0.79) | (11.8) | (22) |(4.33) | (0.59) | (10.2) | (13.5) | (1.67) | (7.19) | (9.84)
15 1 794 | 350 |00 320 20 385 | 654 | 140 19 320 | 440 61 224 | 320
(31.3) | (13.8) | """ 0052 | (12.6) | (0.79) | (15.2) | (25.7) | (5:51) | (0.75) | (12.6) | (17.3) | (24) | (8-82) |(12.6)
185 15 827 | 400 | .0 370 22 450 | 687 | 140 24 380 | 505 61 280 | 385
’ (32.6) | (15.7) | 770057 | (14.6) | (0.87) | (17.7) | (27) |(5:51) [ (0.94) | (15) |(19.9) | (24) | (1) [(152)
25 185 877 | 400 | o0 370 22 450 | 737 | 140 24 380 | 505 61 280 | 385
’ (34.5) | (15.7) | 7770057 | (14.6) | (0.87) | (17.7) | (29) |(5.51) [(0.94) | (15) |(19.9) | (24) | (1) [(152)
30 20 877 | 400 | .0 370 22 450 | 737 | 140 24 380 | 505 61 280 | 385

(34.5) | (15.7) 0057 | (14.6) | (0.87) | (17.7) | (29) | (5.51) |(0.94) | (15) | (19.9) | 24) | (11) |(152)

140335



Specifications

14.2.4 Dim

ensions

Ratecli(VOvutput Shaft Dimension

30 Contin-

min. uous Q QK QR S T U w d m

Rating | Rating
0 | 90 1 0 9 | 55 | 14 | 40

55 37 | w33) | 354 | 0039 | Boos | (035 | 022) | 055 | a57) | M
10 | 90 1 0 9 | 55 | 14 | 40

75 55 | 433) | 354) | 0.039) | o0 | 035 | 0.22) | 055 | 157 | W
110 90 1 +0.030 10 6 16 45

1 75 | 433) | 354) | 0.039) | Swon | 039 | ©0.24) | 063) | 177y | MW
140 | 110 2 oo | 11 7 18 | 50

15 1 (.51) | (433) | 0079 | %o | 0.43) | 028) | (0.71) | (Lo7y | MO
140 | 110 1 woso | 12 | 75 | 20 | 60

185 B 551 | @33) | 0039 | o | 047) | ©3) | ©79) | @36) | MO
140 110 1 +0.030 12 7.5 20 60

22 185 | 551y | @33) | 0039) | Ovoon | 047 | 03) | ©.79) | 236) | MO
140 110 1 +0.030 12 7.5 20 60

30 20 | 551) | 433) | 0.039) | w00n | 047) | 03) | ©079) | 236) | MO

Notes: 1. The shaft key and the key way are standard JIS B 1301-1996 models.
2. External dimensions are the same for both the 200 V and 400 V Series.
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14.2 Standard Motor Specifications

14.2.5 Tolerance Radial Loads

The tolerance radial loads for the motor are listed in the following table.

Table[14.14[] Tolerance[Radial[l.oad[{Shaft[Tip)

Motor Model Rated Output (kW) Tolerance Radial Load (N)
UAASKLI L] FZ Standard Motor Winding Selection Motor
(UAASKA) (UAASKB)
04 3.7/2.2 1320
06 5.5/3.7 1470 2940
08 7.5/5.5 1765 2940
11 11/7.5 1810 3530
15 15/11 2940 4900
19 18.5/15 2940 5200
22 22/18.5 3530 5200
30 1 30/22 "3 4900 5200
37 "2 37/30 5200
45 45/37 5200
Note: Be sure that no axial load is imposed on the motor shaft.
* 1. Model 30 is UAASKJ-30FZ.
* 2. Model 37 is UAASKIJ-37FZ.
* 3. The winding selection motor is 30/20.
14.2.6 Motor Total Indicator Readings
The motor TIR (Total Indicator Reading) are listed in the following tables.
B Foot-mounted Motors
Table[14.15[] Leg-mounted[Motor[TIR
ltem Standard Motor Winding Selection Motor Accuracy
Degree of Shaft Paral- 7.5/5.5 kW max. --- 0.03
lax 11/7.5 to 22/18.5 kW 5.5/3.7to 11/7.5 kW 0.033
30/22 to 45/37 kW 15/11 to 30/20 kW 0.042
Shaft Vibration 7.5/5.5 kW max. - 0.02
11/7.5 to 22/18.5 kW 5.5/3.7to 11/7.5 kW 0.022
30/22 to 45/37 kW 15/11 to 30/20 kW 0.028
B Flange Motors
Table[14.16[] Flange[Motor[TIR
ltem Standard Motor Winding Selection Motor Accuracy
Right Angle to the 22/18.5 kW max. 11/7.5 kW max. 0.04
Flange Output Shaft 30/22 to 37/30 kW 15/11 kW 0.06
45/37 kW 18.5/15 to 30/20 kW 0.072
Flange External Diame- 11/7.5 kW max. - 0.04
ter Eccentricity 15/11 to 22/18.5 kW 5.5/3.7to 11/7.5 kW 0.046
30/22 to 37/30 kW 15/11 kW 0.048
45/37 kW 18.5/15 to 30/20 kW 0.070
Shaft Vibration 7.5/5.5 kW max. - 0.02
11/7.5 to 22/18.5 kW 5.5/3.7 to 11/7/5 kW 0.022
30/22 to 45/37 kW 15/11 to 30/20 kW 0.028
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Specifications

14.2.7 Encoders

14.2.7 Encoders

A magnetic encoder that uses a magnetic disk is used as the motor speed detector. If there is a home position
signal, three detection signals are used: Two 1024 P/R AB phase signals, and one P/R home position pulse
signal. If using a main axis drive with a machine-tool, the signal resolution is the same as the main axis
encoder, and in machinery where the motor axis and main axis correspond 1:1, the motor encoder can be
used as the main axis encoder. The relationship between the encoder configuration and the output phase

during forward rotation is shown in the following diagram.

Magnetic

/drum

N
S

e\

IN

ZzuZ

AL
=7 B, M L
i ﬂ—:ﬁ&‘i Sy B
Magnetic sensor (magnetic
resistance element)
Figd4.110 Encoder[Configuration

Forward rotation
A phase

ST
90°
B phase Aj

(PB)

(PC)
Figd4.12[] Output[Phases[{Forward[Rotation)
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14.2 Standard Motor Specifications

14.2.8 Encoder Connector
The terminal arrangement and dimensions of the encoder connector are given below.

B Terminal Arrangement

EL Connector (ELR-12V)

Number Name Number Name
1 5V 7 PC
2 ov 8 *kPC
3 PA 9 FG (Frame Ground)
4 *<PA 10 SS (Shield)
5 PB 11 TS
6 *<PB 12

Notes: 1. Pins 11 and 12 are thermistor signal wires from the motor unit.

2. The asterisk (k) before PA, PB, and PC indicate reverse rotation signals.

Figd4.130 Encoder{Bignal[Connector{Terminal[Arrangement

B Dimensions

Motor (Wiring Completed) Cable (Included with Motor Terminal Box)

Receptacle housing: ELR-12V Plug housing: ELP-12V

p @

s | —J 3

14.6
24.6
24.6

Pin contacts Socket contacts
LLM-01T-1.3E x 11 pins (pins 1 to 9, 11, and 12) LLF-01T-1.3E x 11 pins (pins 1 to 9, 11, and 12)
LLM-41T-1.3E x 1 pin (pin 10) LLF-41T-1.3E x 1 pin (pin 10)

Notes: 1. Manufacturer: JST Manufacturing Co., Ltd.

2. The cable connector housing and socket contact is built into the motor. Special tool:
YC-202 and YC-203. (manufactured by JST Manufacturing Co., Ltd.)

Figd4.140 Encoder[Bignal[Connector[Dimensions
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Specifications

14.2.9 Spare Motor Parts

14.2.9 Spare Motor Parts

The model numbers of the spare parts for the motors are listed in the following tables.

Table[14.17[] 200[V[Heries[Bpare[Motor[Parts

Stan- Model UAASKA- [ ]FZ

dard 1 *2

Motors 04 o6 | o | n | 15 | 19 22 30 a7
Encoder UTMSI-10AAGAZA UTMSI-10AAGBZA
Cooling B935P4562-1 B935P7267-1 B032P0341-1 B935P4690-1
Fan Mo-
tor *3

Winding | Model UAASKB-[ | FZ

Selec- 3

tion Mo- 06 08 1 15 19 22 30

tors Encoder UTMSI-10AAGAZA UTMSI-10AAGBZA
Cooling B032P0341-1 B935P B935P6539-1
Fan Mo- 4690-1
tor "3

14 * 1. Motor model is UAASKJ-30FZ.

* 2. Motor model is UAASKJ-37FZ.
* 3. When specifying the Cooling Fan Motor, also specify the casing. The casing must be replaced at the same time as the cooling

fan motor.
Table[14.18[] 400[V[Beries[Bpare[Motor[Parts

Stan- Model UAASKA-[ | FZskskE

dard 1 s 3

Motors o4 | o6 | o8 | 1 | 15 | 19 [ 22 s | 872 | 45
Encoder UTMSI-10AAGAZA UTMSI-10AAGBZA
Cooling B935P5653-1 B032P0426-1 B032P0427-1 B935P5659-1 B935P6496-1
Fan Mo-
tor "4

Winding | Model UAASKB-[__| FZskskskE

Selec- *

tion Mo- o6 | o8 | 117 5 | 19 | 22 [ 30

tors Encoder UTMSI-10AAGAZA UTMSI-10AAGBZA
Cooling B032P0427-1 B935P B935P6496-1
Fan Mo- 5659-1
tor "4

* 1. Motor model is UAASKJ-30FZ***E.
* 2. Motor model is UAASKJ-37FZ***E.
* 3. Motor model is UAASKIJ-45FZ***E.

* 4. When specifying the cooling fan motor, also specify the casing. The casing must be replaced at the same time as the cooling
fan motor.
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14.2 Standard Motor Specifications

14.2.10 Replacing the Motor Cooling Fan

The AC main axis motor is cooled using a cooling fan mounted to the back of the motor. If the cooling fan
malfunctions due to dirt or damage, replace the cooling fan immediately. For spare parts, refer to 14.2.9
Spare Motor Parts.

IMPORTANT Never replace the cooling fan or insert or remove wiring while the power supply is turned ON. Also, when

replacing the cooling fan or inserting or removing wiring, be sure not to drop screws or other small parts into
the motor unit.

Replace the Motor Cooling Fan using the following procedure.
1. Turn OFF the power supply. Make sure the main circuit capacitor has fully discharged by confirming
that the CHARGE indicator is not lit before starting work.

2. Remove the cooling fan lead cables inside the terminal box, and pull out the lead cables from the lead
cable vent.

3. Remove the four screws used to mount the casing to the motor unit, and the screws within the terminal
box used to fix the terminal box to the casing.

4. Remove the cooling fan and the casing as a single unit.

5. Perform steps 1. to 4. in reverse to mount the new cooling fan and the casing as a single unit to the motor
unit.

6. Apply Three Bond No. 1212 to the lead cable vent on the terminal box to seal the vent.

Note: When performing step 4., if the casing and terminal box interfere with each other making
it difficult to remove the casing, loosen the terminal box mounting screws.

Terminal box
37
Casing (Forms
Casing mounting single unit with
screws (x 4) cooling fan.) .
Motor unit

Casing Mounting

Terminal box mounting screw

Cooling fan lead wires

(& b

Lead wire vent

sy

Casing fixing screw

Terminal Box Exterior
Figd4.150 Replacing[ihe[Motor[Cooling[Fan
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Specifications

14.3.1 AC Reactor

14.3 Options and Peripheral Units
This section explains the specifications for the options and peripheral units.
14.3.1 AC Reactor

The exterior of the AC Reactor (UZBA-B: Input, 50/60 Hz) and connections examples are shown below.

Connection Example
Magnetic AC Reactor
MCCB

,\ A A contactor )a -R/T _____ |
S M

B With Terminal Block
Select an AC reactor from the table below according to Converter (VS-656MRS5) model.

200 V Class
g?ﬁsl curd | Induc- Code | Fig Dimensions in mm (inches) Approx. | Heat
- rent | tance No. No. A B1 Mass Loss
MRsLs| A | mH oy | AT B | o | B2 c1 c2 | D E F T A L[ M |k | w
27 (20 |os3 [T 1 (5?1%) - (3%%6) (2%)6) (1%?3) (4.1 1%532) (0?38) (15.87) (2796) (51 .31%) (5123) M6 (0%5) (0728) M4 (6%6) 3
25p5 |30 | 035 [N (51431%) - (3??6) (2%)6) (14.‘?3) (4A1 1035:52) (1?7) (1?87) (27;)6) (51 31%) (03.123) M6 (0.935) (0.723) M5 (6:.;6) 4
zps |40 | 02es [P0 | 2 (51.31%) (slf?;({) (3(.)36) (2?556) (1%;)3) (4}1%5:0542) (1?7) (1537) (3?? s) (Snlg) (03 123) M6 (0.25) (0.728) M6 (81.‘8) 50
m oo | oas || 1 (166.)1?) - (i(g) (2735) (;26% (5.1 1320:6542) (1%27) (2735) (3?355) (%g)) (02 039) Mé (0%29) (0728) Mé (1362) 65
2015 |80 | 03 PRI (71%%) - (31 .(‘))?t) (3?355) (1?87) (5.1;1(::(;2) (1%5) (2735) (3??5) (71.%%) (02 039) Mé (0%29) (0728) M6 (1?6) 7
2018 | o0 |02 PRI 2 (71‘%%) (713%) (31 %91) (3?24) (1?87) (5.195 10:05,2) (1%57) (273-5) (3??5) (71.%%) (02 039) M6 (0{29) (0728) M8 (1;3.6) %0
222|120 | 009 PRI | 2 (714%%) (713%) (31 .%91) (3(.)34) (1?37) (5195 10:52) (14.‘757) (2755) (3??5) (71.%%) (02 039) M6 (og)g) (0.723) M8 (1?.6) %
2030|160 | 007 Q|3 (z?.lz(;) - (31 9)‘3&) (5.12%) - (6}8195:0542) (2.13%) (2755) (3?? s) (5357) (0.69) M6 (01.29) (0.728) M10 (225) 100
237|200 | o5 |00 |3 (z?.lz(;) - (41.1567) (3.%)%) - (6}8195:0542) (.;.31%) (2755) (3(.)%54) (5357) (02.639) M6 (01.29) (0.728) M10 (ugs)) 110
400 V Class
Model Cur@ | Induc- cote | Fig Dimensions in mm (inches) Approx. | Heat
CIMR- rent | tance No. No: A B1 Mass Loss
MR50:[ ]| A mH (Max) Al B (Max) B2 C1 Cc2 D E F | J K L M kg (Ib) w
ases (15 | a2 |G| (5% 31%) - (3?5?6) - (1%993) (4.1 1%5:(;2) (0?38) (1537) (3??5) (5%%) ((i 123) M6 (0.%5) (0728) M4 (8‘.‘8) 50
aes |20 | 106 o) | 1 (16%)) - (3?:24) (15.87) (1%?7) (5.1 132()32) (0%58) (2735) (2?96) (16%)) (&59) M6 (0?29) (0728) M4 (15 n |
aom |30 | o7 |G| (16%)) - (ﬂg) (3??4) (;26% (5.1 132()32) (144‘27) (2735) (3%55) (16%)) (&59) M6 (0?29) (0728) M5 (136.2) 65
aois | a0 | os3 | N1 (71.%%) - (31.%3) (3?355) (1?37) (5}9510:52) (114‘:(3)7) (2?35) (3??5) (71.%%) ((fii)) M6 (og)g) (0.723) M6 (1?.6) 90
ans | so | o4z | oI | (71.%%) - (31%3) (3?355) (1?87) (5195 P:(fz) (1?.27) (2?35) (3??5) (71%?;) (02 01) M6 (01.29) (0.728) M6 | ;;.6) %
w02 | | o036 |G| 1 (71.%%) - (312% (3?355) (1?87) (5.1;1(::(;2) (14}27) (27955) (3??5) (71%%) (02 039) M6 (0%29) (0728) M6 (1?6) %0
403 |80 | 026 |G| 1 (sf.lzg) - (31.%3) (3?:24) (1?87) (6.187951-205,2) (1%57) (2735) (3??5) (é.%%) (03 123) M6 (0?29) (0728) M6 (216?5) %
037 | o0 | 02 |NGF | 1 (sf.lzg) - (&67) (1.13%) (2?58) (6.187951-205,2) (144‘889) (2735) (3%54) (é.%%) (03 123) M6 (0?29) (0728) M8 (3%«35.1) 110
aoss 120 | 0as | o |1 (gﬁﬁ) - (i.%)%) (4{.27%) (2623) (8?()075:52) (114‘59) (5l %%) (ilsg) (92.3%) (o3 123) M8 (Ogl) (0%)9) M8 (5%37) 130

*  A: For stand-alone drive system N: for NC system
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14.3 Options and Peripheral Units

F|g 1 6-M: Terminals

UuXxvywz Nameplate
[/ S
B 4
1T T T 1T
: - f
H |
T

C1

N
F 4-J: E
A Mounting B
L Bolts B1, | B2
Details of = ]
Mounting x|
Mour L1
Fig. 2
g Al 6-M: Terminals
UuXxXvywz Nameplate
| ——  — 8
N
- II e e II
o
o [N |
F 4-J:  E
A Mounting B
Bolts B1_| B2
Details of e
Mounting <
Bolts
Flg' 3 6-M: Terminals
X Y z B1
U \
Nameplate

TN

c2

ololo

1l | = | = 1l

1

I N |
F 4-J: E
A Mounting B
Bolts
L
Details of =

Bolts




Specifications

14.3.1 AC Reactor

B Without Terminal Block
Select an AC reactor from the table below according to Converter (VS-656MRS5) model.

200 V Class
Model Cur- | Induc- o Dimensions in mm (inches) Approx. | Heat
e A I e L N N - T - B D | E | F | H |J | K |[LI|IM|gw w
23p7 | 20 | 053 | X002491 (51.312) (3?;6) (H;) (i.(g) (1?87) (2?556) (51431%) (0%7) M6 ((1).142) (0.728) M5 (6?6) 35
25p5 ] 30 | 035 | X002492 (51.312) (3?;6) (11699) (i.(g) (1?87) (2?96) (51431%) (0%7) M6 (0.%5) (0.728) M5 (6?6) 45
27p5 | 40 | 0.265 | X002493 (51.312) (3?2?6) (514197) (i.(g) (1?87) (2?955) (51431%) (0%7) M6 ((1).13'2) (0.728) M6 (84.‘8) 50
2011 f 60 | 0.18 | X002495 (16%]) (ﬂg) (152'15) (51.31(%) (2?955) (3?355) &f_’% (0%958) M6 (0%39) (0.728) M6 (13642) 65
2015 [ 80 | 0.13 | X002497 | 1 (71.%%) (31.%2) (215) (51.59(1) (2?955) (3??5) (714%%) (0%958) M6 (0%39) (0.728) M8 (1?6) 75
1 4 2018 90 | 0.12 | X002498 (71.%%) (31.%2) (514592) (51.59(1) (2?955) (3??5) (714%%) (0%958) M6 (0%39) (0.728) M8 (1?6) 90
2022 120 | 0.09 | X002555 (71.%%) (31.%2) (215) (51.59(1) (2?955) (3??5) (714%%) (0%958) M6 (0%39) (0.728) M10 (1?6) 90
2030 (160 | 0.07 | X002556 (z%.lzg) (31.%2) (61476%) ((f.;59) (2?955) (3??5) (82%57) (0%958) M6 (0%39) (0.728) M10 (216?5) 100
2037 1200 | 0.05 | X002557 (5.1207) (z}.]sg) 1(§22§; (61.78?9) (2735) (3‘.)?4) (a?.%57) (0?958) M6 (0129) (0.728) MI10 (0?559) 1o
400 V Class
Model cur- | Induc- o Dimensions in mm (inches) Approx. | Heat
i A Rl e (M’gx.) B | B c D E F H | J | K LM e | w
4p5 15 ) 142 X002501 | 2 (51.31(;) (3?886) - (51.31%) (1?87) (27955) (51.31(;) (0%7) M6 ((1).142) (0.728) M4 (84.‘8) 50
47p5 20 1 1.06 | X002502 (16%)) (3?24) 15 (51.31%) (2735) (2?;)6) (16%)) (0?38) M6 (0%29) (0.728) M5 (151) 50
4011 {30 | 0.7 | X002503 (16%)) (ﬂ%) 1325 (51.31%) (2735) (3??5) (16%)) (0?38) M6 (0%29) (0.728) M5 (136.2) 65
4015 ] 40 | 053 | X002504 (71.%%) (31.%91) 140 (51.592) (2735) (3??5) (71.%%) (0?38) M6 (0%29) (0.728) M6 (1;;.6) 90
4018 ] 50 | 0.42 ) X002505 (71.%%) (31.%91) 145 (51.592) (2735) (3??5) (71.%%) (0?38) M6 (0%29) (0.728) M6 (1;;.6) 90
1

4022 ] 60 | 0.36 | X002506 (71.%%) (31.%91) 150 (51.592) (2735) (2735) (71.%%) (0?38) M6 (0%29) (0.728) M6 (1;;.6) 90
4030 ] 80 | 0.26 | X002508 (82.12%) (31.%91) 150 (61;59) (2735) (3??5) (82.%57) (0?38) M6 (0%29) (0.728) M8 (216?5) 95
4037 1 90 | 0.24 ) X002509 (82.12%) (i.1553) 1775 (61;59) (2735) (3?754) (82.%57) (0?38) M6 (0%29) (0.728) M8 (31351) 110
4045 1120 | 0.18 | X002566 (92.42) (2.29?5) 193 (8.20075:05.2) (51.59%) (2.1303) (92.4;%) (0?958) M8 (0.%1) (0%29) M10 (5%?7) 130

*  A: For stand-alone drive system N: for NC system
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14.3 Options and Peripheral Units
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Specifications

14.3.2 Molded Case Circuit Breaker and Magnetic Contactor

14.3.2 Molded Case Circuit Breaker and Magnetic Contactor

An example of the molded case circuit breaker and magnetic contactor wiring is shown below.

3MCCB

/\o_/\/\—

—O R1
TN

—O

S M
DY

:l To Motor Cooling Fan

1MCCB  1MC L
N
R—oO o R/L1
3-Phase )
200 vaG: S—O >M T 510
T—8 oM —d TIL3
14 2MCCB  2MC |

VN
Single-phase F—O O—/\/\—| Alfr
200 VAC
t—3S oV A2t

*: For 400 V Class, 3-phase 400 VAC.

Select MCCB and MC from the table below according to Converter (VS-656MRS5) model.

VS-656MR5

Main Circuit Power

Supply Input

Supply Input

] Control Power

Voltage Ci;;’j;er Power MCCB Rated Current (A) MC Rated Current (A)
Class CIMR- Capacity
MRs—| KYA) 1MCCB 2MCCB 3MCCB 1MC 2MC
23P7 7 30 3 3 20 3
25P5 9 40 3 3 30 3
27P5 12 50 3 3 40 3
2011 19 75 3 3 60 3
200V 2015 24 100 3 3 75 3
Class
2018 30 125 3 3 100 3
2022 36 150 3 3 125 3
2030 48 175 3 3 150 3
2037 60 250 3 3 200 3
45P5 9 20 3 2 15 3
47P5 12 25 3 2 20 3
4011 19 40 3 2 30 3
4015 24 50 3 2 40 3
400V 4018 30 60 3 2 50 3
Class
4022 36 75 3 2 60 3
4030 48 100 3 2 80 3
4037 60 125 3 2 100 3
4045 72 150 3 2 125 3

A: For stand-alone drive system N: for NC system
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14.3 Options and Peripheral Units

115 (4.53)

14.3.3 Magnetic Contactor Specifications for Winding Selection
This section explains the specifications for the winding selection magnetic contactor.
B Ratings and Specifications

The standard specifications are shown in the following table.

Table[14.19[] Standard[Bpecifications

TvoeH Standard HV-75AP4 HV-150AP4 HV-200AP4
ype IPM Motor "2 HV-75BP4 HV-150BP4 HV-200BP4
Contact Main contact: 3NO3NC, auxiliary contact: INO
Rated Insulation Voltage 600 V
Continuous 75A 150A 200A
Rated Applying Cur- -
rent 80 minutes 87A 175A 226A
Breaking Current Ca- 220V 200A 400A 400A
pacity 440V 150A 300A 300A
Open/Close Frequency 600 times/hr
Mechanical Duration of Life 5 million times
Control Magnetic Coil Rating 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz
Mass Ib (kg) 2.5kg (5.51 Ib) 5.0 kg (11 Ib) 5.0 kg (11 1b)
Ambient Temperature -10 to 55°C (14 to 131°F)
Humidity 10 to 95% (non-condensing)
Applicable Inverter | 0 2% (3.57}11<[\)7s/t(102(1)5H1<PW) (1?511\);&(:: o1 kPW) SOHP (37kW)
Capacity 400 V class 5 HP to 20 HP 25 HP to 40 HP 50 HP to 60 HP
(3.7kW to 15 kW) (18.5 kKW to 30 kW) (37 kW to 45 kW)

* 1. Models with safety covers are as follows: HV-L__] AP4S and HV-L___1 BP4S.
* 2. IPM motors are the standard models with the short circuit bar removed.

* 3. A dwell time of 1 hour or more is required after applying power supply for 30 minutes.
B Dimensions
The dimensions are shown below in mm (inches).

4-M6 Control Circuit Terminals (M4)

Mounting 170 (6.69)

Holes .87) 22 (o 87) 22 (0.87)
Control Circuit

N
N
S
o

#
#

Terminals (M4) ! & 4
15 16 / {P& & ‘ .
‘ 13/ 14 18 Jﬁz ‘ LJ% ‘ sz
25 EEE < g g J}:’; J}: N
D t § I P £S5 d I B I gliec gl e
N N[ 23] 4] 5) 6 g ¥ ! !
0 S Ol@||® @|[|e @@ 4+Me ‘ !
1 E FET— R Mounting
718 [edl|io] 1 )1{[I2][® Hol 7|, 9|, 11
“l= 1 =lE =)= =1z Lo (e 1Sl
Hﬁss (2.56)hH 7 H + 4 [ “ot|Bt —— ——
85 (3.35) 145 (5.71) ! B4.(1.34) B84 (1.34) ’34( .34
97 (3.82) 160 (6:3) ‘ 107 (4.21) Main Girout 64252 _| 64252 _|
Terminals (M8) 192 (7.56)

Main Circuit Terminals (M5)
(a) Model HV-75[1P4 (b) Models HV-150[]P4, HV-200]P4
Figld4.16[] Dimensions
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Specifications

14.3.3 Magnetic Contactor Specifications for Winding Selection

B Terminal Descriptions

Table[14.20[] Terminal[Name[@nd[@peration[Btatus

Terminal Name Operation Status
13-14 Selection signal +24'V (Low-speed 0'V (High-speed
winding) winding)
1-2
3-4 Main contact: 3NC Open Closed
5-6
7-8
9-10 Main contact: 3NO Closed Open
11-12
15-16 Auxiliary contact: INO Open Closed
17-18 200 V power supply - -
1 4 1 2 3 4 5 6 1 2 3 4 5 6
O O O
7 8 9 10 1 12 7 8 9 10 11 12
( )

(a) HVv-C—I AP4 (Standard

Figd4.170 Main[CircuitfContact[Configuration

B Mounting Orientations

Refer to the following table for mounting orientations.

(b) HV-C_—1BP4 (IPM Motor)

Mounting HV-750JP4

HV-150JP4 and HV-200[] P4

Possible

Not Possible

49
Ieu,"@
! °l
~_i i N —
P | e | N — -
L e i
\ Terminal
Terminal cover
cover
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14.3 Options and Peripheral Units

14.3.4 Busbar and Cable Kits for Connecting Units

Busbar and Cables are required for connections between the Converter and Inverter. Select suitable Busbar
and Cable Kit from the tables below depending on the combination of Converter and Inverter. Busbar and
Cable Kit are not supplied with the Inverter, but must be purchased separately when needed.

/A WARNING

® Always turn OFF the input power supply before wiring terminals.
Otherwise, an electric shock or fire can occur.

/\ CAUTION

o \When mounting the Busbar, use only the screws supplied.
Otherwise, mounting may be incorrect.

B Selecting Busbar and Cable Kits
Refer to the following table when selecting Busbar and Cable Kits
Table[14.21[] 200[V[Tlass

Unit Combination Busbar/Cable Kits Code Number
CIMR-MR51:k] Converters CIMR-M5[J:x ] Inverters
23P7 72626-W100100
25P5
27P5
23p7 2011 72626-W100150
25P5 2015
27P5 2018
2022
2030 72626-W100200
2037 72626-W100300
23P7 72626-W150100
25P5
2011 27PS
2015 2011 72626-W150150
2018 2015
2022 2018
2030 2022
2030 72626-W150200
2037 72626-W150300
23P7 72626-W300100
25P5
27P5
2011 72626-W300150
2307 2015
2018
2022
2030 72626-W300200
2037 72626-W300300

A: For stand-alone drive system N: for NC system
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Specifications

14.3.4 Busbar and Cable Kits for Connecting Units

Table[14.22[] 400[V[Tlass

Unit Combination

CIMR-MR5[J <[] Converters CIMR-M50J ] Inverters

Busbar/Cable Kits Code Number

45P5
47P5

72626-W100100

4011
4015
4018
4022

45P5
47P5

72626-W100150

4030
4037
4045

72626-W100250

45P5
47P5

72626-W150100

4011
4011 4015
4015 4018

4018
4022 4022

72626-W150150

4030
4037
4045

72626-W250250

45P5
47P5

72626-W250100

4011

4030 4015
4037 4018
4045 4022

72626-W250150

4030
4037
4045

72626-W250250

A: For stand-alone drive system N: for NC system
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14.3 Options and Peripheral Units

B Dimensions

The Busbar and Cable dimensions are given in the following table.

Table[14.23[] Busbar[and[Cable[Dimensions

Code Special Busbar Flat Cable P1N1 Power Supply
Number Cable
Cutaway Dimensions (mm (inches)) No. Dimen- No. Dimen- No.
Diagram sions L in sions L in
L L L2 "thes) "hes)

72626-W100100 1 120 (4.72) | 100 (3.94) - 2 100 (3.94) 1 150 (5.91) 1
72626-W100150 2 167.5 (6.59) | 122.5 (4.82) - 2 180 (7.09) 1 150 (5.91) 1
72626-W100200 2 217.5 (8.56) | 172.5 (6.79) - 2 230 (9.06) 1 150 (5.91) 1
72626-W100250 2 267.5 (10.5) | 222.5 (8.76) 2 280 (11) 1 150 (5.91) 1
72626-W100300 4 317.5 (12.5) | 122.5 (4.82) | 98.5 (3.88) 2 330 (13) 1 150 (5.91) 1
72626-W150100 2 147.5 (5.81) | 102.5 (4.04) - 2 100 (3.94) 1 250 (9.84) 1
72626-W150150 3 195 (7.68) | 125 (4.92) - 2 180 (7.09) 1 250 (9.84) 1
72626-W150200 3 245(9.65) | 175 (6.89) - 2 230 (9.06) 1 300 (11.8) 1
72626-W150300 5 345(13.6) | 125(4.92) | 101 (3.98) 2 330 (13) 1 350 (13.8) 1
72626-W250100 2 147.5 (5.81) | 102.5 (4.04) 2 100 (3.94) 1 300 (11.8) 1
72626-W250150 3 195 (7.68) | 125 (4.92) 2 180 (7.09) 1 300 (11.8) 1
72626-W250250 3 295 (11.6) | 225 (8.86) - 2 280 (11) 1 300 (11.8) 1
72626-W300100 4 297.5 (11.7) | 102.5 (4.04) | 78.5 (3.09) 2 100 (3.94) 1 350 (13.8) 1
72626-W300150 5 345(13.6) | 125(4.92) | 101 (3.98) 2 180 (7.09) 1 350 (13.8) 1
72626-W300200 5 395 (15.6) | 175(6.89) | 151 (5.94) 2 230 (9.06) 1 350 (13.8) 1
72626-W300300 6 495 (19.5) - - 2 330 (13) 1 350 (13.8) 1
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14.3.4 Busbar and Cable Kits for Connecting Units

B Cutaway Diagrams

The Busbar and cable cutaway diagrams are shown below.
Busbar: Cutaway Diagram 1

L Width 3 mm
Two 7x12
Oblong holes 10 U 10
= =S
22 22

Insulation tube

Busbar: Cutaway Diagram 2

L Width 3 mm
-(gvkv)?oz)gdhzoles 10 25 L1 10
= = ‘.Qx
47

22
N
Insulation tube

Busbar: Cutaway Diagram 3

L Width 3 mm

Two 7x12

Oblong holes 10 25 L1 25 |10
47 47

Insulation tube

Busbar: Cutaway Diagram 4

Two 7x12
Oblong holes Width 3 mm
L
0_25 125 25 L1 10
¥ ]
~
47 101 49 L2 2 Insulation tube
Busbar: Cutaway Diagram 5
Two 7x12
Oblong holes Width 3 mm
L
10| 25 125 25 L1 25_ |10
4 2]
47 101 49 ZEAN 47

Insulation tube

Busbar: Cutaway Diagram 6

Two 7x12 X
Oblong holes Width 3 mm
L
10 25 125 25 125 25 125 25 10
=
47 101 49 101 \ 49 101 47
Insulation tube
Flat Cable

Lt
P1N1 Power Supply Cable

B m—)

e
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14.3 Options and Peripheral Units

H Unit Installation

An example combination of a 200-V, 22-kW Converter and a 200-V, 22-kW Inverter is shown in the fol-
lowing diagram. Always install the Converter on the left when viewed from the front.

Converter Inverter

& & IS @
y YASKAWA ] \@%ﬁ:ﬁm ]
7 [ -

Upper Z B

covers

CHARGE B p
indicators @ 1 ‘
|
\

4 O e s O e
Figld4.180 UnitMounting

Bl Busbar Mounting

Use the following procedure to mount the Busbar.

1. Turn OFF the power supply to the Converter, and wait at least 5 minutes (until the CHARGE indicator
is no longer lit) before opening the upper cover.

2. Remove the Converter and Inverter power supply terminal screws, and connect the Busbar.

Om\’ Be sure to use all of the power supply terminal screws supplied to mount the Busbar, and tighten the screws firmly to a torque
of 4 to 5 Nem.

B Flat Cable Mounting

Use the following procedure to mount the flat cable.
1. Connect the cable with the red line facing down.
2. Connect the Inverter using the left connector of the two connectors.

Om\’ When inserting the connectors, check that the clasp locks with a snap.
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14.3.5 Digital Operator and Connector Cables

B PIN1 Power Supply Cable Mounting

Connect the PIN1 Power Supply Cable according to the following steps.
1. Turn the cable connector so that the two grooves on the tip are facing left, and then connect the cable.
2. Connect the Inverter using the left connector of the two connectors.

OM’ When inserting the connectors, check that the clasp locks with a snap.

Busbars (x2)
Power supply

terminal screws Power supply
Converter Inverter terminal screws
Flat cable
Make sure the
2 connector
grooves are
facing left.
P1N1 power supply Cable | ] | ‘ Insert into leftmost connector.
M T _|
+ (O + ¢« O @

Figd4.190 Busbar[and[Cable[Mounting[{With[Upper[Cover[Dpen)

14.3.5 Digital Operator and Connector Cables

Operations, such as displaying the status of control signals, displaying and setting control constants, and
displaying protection function operations can be performed by mounting an optional JVOP-132 Digital
Operator to the Inverter.

B Digital Operator and Extension Cables

A Digital Operator Extension Cable (72616-W5301 or 72616-W5303, sold separately) is required to con-
nect a JVOP-132 Digital Operator to the Inverter. Digital Operators and Cables are not supplied with the
Inverter, but must be purchased as needed. Refer to 2.4 Mounting and Dismounting the Digital Operator
and to Chapter 5 Operating the Digital Operator for mounting and operating procedures.

Product Model Details

Digital Operator JVOP-132 Use the Digital Operator in combination with an Extension Cable to
set and reference Inverter constants.

Extension Cable 72616-W5301 Use an Extension Cable to connect the Inverter and the Digital

(1 m (3.28 t)) Operator. The following are supplied with the Extension Cable:
Cable (1 m or 3 m) (3.28 ft t0 9.84 ft) x 1

Extension Cable | 72616-W5303 Cable clamp x1

(3 m (9.84 ft)) 2 types of tapping screws 3 x 10 x2
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14.3 Options and Peripheral Units

B Digital Operator Appearance

The appearance of the Digital Operator is shown in the following diagram.

f )
DRIVE FWD REV REMOTE
o o ® SEQ° ® REF

JVOP-132 * DIGITAL OPERATOR

JVOP-132

] Mode indicators

Display panel

LOCAL I DRIVE bSPL
REMOTE] ~PRGM
DATA
Joe I AJ ENTERJ
,I

V4

= A P

()
(BT PG

Digital[Dperator{Display[lPanel[and[Dperation[Keys

Keypad (display
selection keys, etc.)

Fig[4.20(]

B Mounting the Digital Operator to the Panel

The following three methods can be used to mount the Digital Operator to a control panel. Mount the Digi-
tal Operator in accordance with the application.

Table[14.24[] Mounting[Method[fFeatures
Method 1 Method 2 *1
Good

Item Method 3 *1 Remarks

Ease of mounting
(Extent of panel
manipulation)

Excellent Some difficulty -

3 screw holes 3 screw holes 5 screw holes

Ease of removal Some difficulty Some difficulty

Excellent

(Removal from the

Method 3 enables
the Digital Operator
to be mounted and
removed freely.

panel) Fixed permanently | Fixed permanently Can be mounted and
removed freely

Applicable loca- Some difficulty Good Some difficulty

tion

(Dusty locations, 2

etc.)

Additional parts DACT32183-AD

code number

DACT32183-BD

* 1. Mounting methods 2 and 3 require additional parts such as metal plates or resin.

* 2. If mounting the Digital Operator in a dusty location or similar, mount packaging or another

buffer between the panel and the Digital Operator.
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14.3.5 Digital Operator and Connector Cables

H Mounting Method 1

As shown in the following diagram, the Digital Operator can be fixed easily just by drilling holes in the
panel on the side to be mounted, and fixing the Digital Operator using screws from the back of the panel.
(Screws must be supplied by the customer. If the panel thickness is 1.6 mm, use Sems screws M3 x 8.)

Panel cutout

(Viewed from the front of the panel.)

Mounted on the panel

4016)  panel cutout Panel g
— -
_ L Cable clamp (Mount the Digital
(for cable) —
O — -5 Operator to the panel before
mounting the cable.)
[ TS
- 4 1 30
o 8 & <3
g = B o A
o o — ~
3 J 9 Panel front
= A DSL] - \ 8 | 6 Panel back
o) A S (031)] T (0.24)
= v .2 2-¢4 hole
o ] LT
14 un
70(2.76) 4 27 18.8 )
(0.16) (1.06) (0.74) ~ ~L 30 min.
70(2.76)

Figd4.210]  Mountingdhe[Digital[Dperatorfo[@Panel,Method[] [{Unit:[fnm)

B Mounting Method 2

Use this method to mount the Digital Operator from the back of the panel using a metal plate.

As shown in the following diagram, this method supports the Digital Operator using a metal plate from
the back of the panel by drilling screw holes making a cutout in the panel.

The code number for the metal plate is DACT32183-AD.

Panel cutout

(Viewed from the front of the panel.)

170 (6.69)

FanY
A4
| |
| |
Panel «
| cutout | 9|
4
| | o
(3]
-
| |
FanY
\\
6

2-¢4.8 hole

0
(2.36)

Mounted on the panel
e

Panel surface

RN

{,

Metal plate

Cable clamp

Panel front

Panel back

50 min.

o

Fig4.22[] Mountingdhe[Digital[Dperatorfo[ihe[Panel,[Method2{Unit:[inm)
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14.3 Options and Peripheral Units

B Mounting Method 3

Use this method to mount the Digital Operator from the front of the panel using resin parts.

The Digital Operator can be mounted and removed from the panel easily. (To fix the Digital Operator per-
manently, use Sems screws M3 x 8 from the back of the Operator bracket.)

As shown in the following diagram, this method mounts the Digital Operator from the front of the panel
using a resin part on the back of the panel, and by drilling mounting holes and making a cutout in the panel.

When attaching the cable to the resin part, open the cable connector cover fully, and insert the connector
until the cable audibly snaps into place. (If the cable is not securely mounted, the connection with the Digi-

tal Operator will be poor.)
The code number for the metal plate is DACT32183-BD.

Panel cutout Mounted on the panel
(Viewed from the front of the panel.)
—_ -
0%
Wic Resin part
o - - o PM/H
Mount the 1 4
cable firml
Panel N
cutout B B § 3‘.:
g o i
& 3
Panel front = Panel back
[D
o) - - c\&\\ e [§
wjg 248 hole 50 min.
oS ~
45 (0.18) 101 (3.98) 4.5(0.18)
110 (4.33)

Figd4.23[] Mountinghe[Digital[Pperator[{o[ihe[PanelMethod[B[{Unit:[inm)
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14.3.6 Connector Kits

14.3.6 Connector Kits

The required connectors differ depending on the type of Inverter and Option Cards used. Connector Kits
include one set of connectors (for the cable) required for each product combination.

The Connector Kits are not provided with the Inverter and must be purchased separately as required.

Table[14.25[] Connector[Kits

Code Relevant Connector Relevant Manufacturer
Number Inverter* Connector
Name No. of Plug Case Number Number
Pins
72626-CA01 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 1CN Sumitomo 3M
M5A [ LTD.
MS5A Standard 20 10120-3000VE | 10320-52A0-008 1 2CN
50 10150-3000VE | 10350-52A0-008 1 6CN
72626-CA02 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 ICN
M5A L]
MS5A Encoder 20 10120-3000VE | 10320-52A0-008 2 2CN or 8CN
8“3“““0“ 50 10150-3000VE | 10350-52A0-008 1 6CN
ar
14 14 10114-3000VE | 10314-52A0-008 1 9CN
72626-CA03 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 ICN
M5A L]
MSA Magnet- 20 10120-3000VE | 10320-52A0-008 1 2CN
ic Sensor Ori- 50 10150-3000VE | 10350-52A0-008 1 6CN
entation Card
14 10114-3000VE | 10314-52A0-008 1 10CN
72626-CNO1 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 ICN
M5N [
M5N Standard 20 10120-3000VE | 10320-52A0-008 1 2CN
MR 8 MR-8LFG 1 4CN HONDA
TSUSHIN
KOGYO CO.,
LTD.
72626-CN0O2 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 1CN Sumitomo 3M
M5N [ LTD
MS5N Encoder 20 10120-3000VE | 10320-52A0-008 2 2CN or 8CN
8“3“““0“ 14 10114-3000VE | 10314-52A0-008 1 9CN
ar
MR 8 MR-8LFG 1 4CN HONDA
TSUSHIN
KOGYO CO.,
LTD.
72626-CN03 | CIMR- MDR 36 10136-3000VE | 10336-52A0-008 1 1CN Sumitomo 3M
M5N[] LTD.
M5N Magnet- 20 10120-3000VE | 10320-52A0-008 1 2CN
ic Sensor Ori- 14 10114-3000VE | 10314-52A0-008 1 10CN
entation Card
MR 8 MR-8LFG 1 4CN HONDA
TSUSHIN
KOGYO CO.,
LTD.

*

MS5A: For stand-alone drive system MS5N: for NC system
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14.3 Options and Peripheral Units

B Connector Attachment Positions
Use the connector code to determine the connector posi

Example: 22 kW Inverter

tion for mounting to the Inverter.

S g 72626-CA01 72626-CNO1
" ~ | control
" 1CN 1CN 4CN
== connector  \Ae (3gp) % oo (50P) MDR (36P) MR (8P)
L | I
5 7
( W 2CN Az D
O 2CN
pj D } MDR (20P) MDR (20P) DD
o U
N KDDE‘ J
|
72626-CA02 72626-CN02
° o = 1CN 6CN 1CN 4CN
MDR (36P) MDR (50P) MDR (36P) MR (8P)
MOR (20P) o ve:
77,/ MDR (20P)
2CN II 9CN ocN 7 9CN
MDR (20P MDR (14P) MDR (20P)| |74 MDR (14P)
72626-CA03 72626-CN03
1CN 6CN 1CN 4CN
MDR (36P) MDR (50P) MDR (36P) MR (8P)
56N /ID 10CN ID 10CN
MDR (20P) MDR (14P) MDR2OPDI MDR (14P)

Figd4.24[] Control[Connector[Attachment[Posi
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14.3.6 Connector Kits

B MDR Connector Shapes
Plugs (Soldered)

254(01) With 20 and 36 poles = With 14 and 50 poles
1.27 (0.05) 3 >
(=h
&
=)
5
0y - g
0 D010 c%‘Jol’bT;)(UU 0[0[00 1 | S
( 4 ©
) i WA H 06 A i Sl g
Al x [ = —— g s
= = = i 5 ™
Bloo B o0 e \ e i S
e ) ¢ oi
= B S 5
= r/ = B B8 S8 . 3
14 c
r
Pin 1
8
=
>
! . |
[T 127 0.05) SIS
Pin (No. of poles/2+1) \ T A Y ]
I B i ‘
|
Unit: mm (inches)
No. of Poles Product Code A B C Relevant Connector Manufacturer
Number
14 10114-3000VE 7.62(0.3) 13.8 (0.54) |18.2(0.72) |9CN or 10CN Sumitomo 3M LTD.
20 10120-3000VE 11.43 (0.45)  |17.6(0.69) |22.0(0.87) |2CN or 8CN
36 10136-3000VE 21.59 (0.85)  |27.8(1.09) |32.2(1.27) |1CN
50 10150-3000VE 30.48 (1.2) 36.7 (1.44) |41.1(1.62) |6CN

Figll4.25[] MDR[TConnectors[{Plugs)
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14.3 Options and Peripheral Units

Case (Unshielded)

. 8.5 (0.33)
Jack screw M2.6 with 14 poles et
g
je
o
A c ~
l' LT_] Logo or other display
z ‘5 - C = |
®
=19
HERRCHNC) ONNC)
E 1 1
S0 1O
o
8 12.7 (0.5)
Jack screw M2.6 with 20 poles 12,0 (0.47)
L 3
)) L Fe
| I 1e
. A ) 14.0 (0.55) * =
! E:]ﬂ [: Logo or other display
3 aa S (V=" —I: (N
s I I |
o
z§ ® @ © ©
S0 Ji|U 0 i
o B
[Te]
12.7 (0.5)
Jack screw M2.6 with 36 or 50 poles 17.0 (0.67)
; g
<3
o
; 3
A 8.0 (0.31) c
| Logo or other display
g ﬁ
o t+ 1 :
sg el T (& © ©
S U J U
~ 8 12.7 . .
o 137 (05) Unit: mm (inches)
No. of Poles Product Code A B C Relevant Connector Manufacturer
Number
14 10314-[12[]0-008 18.2(0.72) |29.5(1.16) [23.6(0.93) |9CN or 10CN Sumitomo 3M LTD.
20 10320-J2[]0-008 22.0 (0.87) |33.3(1.31) |27.4(1.08) |2CN or 8CN
36 10336-12[]0-008 32.2(1.27) |43.5(1.71) |37.6(1.48) |ICN
50 10350-J2[]0-008 41.1 (1.62) |52.4(2.06) |46.5(1.83) |6CN

Figd4.26[] MDR[Connectors[{Case)
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14.3.7 Noise Filters (Input)

B MR Connector Shapes
The MR connector shapes and specifications are shown in the following diagram.

A

%D
B =Y e
i &
6.1 (0.24) 5.2 (0.2)
E B 2.6 (0.1)
- g SO 5
© © ® DN 2
a T Wy I | s
¢ s SIS
MR-CIL j— 7 S VY
HONDA ==
1 o101 Unit: mm (inches)
No. of Product Name A B C oD E Relevant Connec- Manufacturer
Cores tor Number
8 MR-8LFG 31.0(1.22) [19(0.75) |39.8 (1.57) |11 (0.43) |36.6(1.44) [4CN HONDA TSUSHIN
KOGYO CO., LTD.
1 4 Figd4.27[] MR[Connectors

14.3.7 Noise Filters (Input)

Reduce radio noise by using a filter that suppresses transmission of high-frequency noise generated by the
Inverter to the power supply. If used in a location where magnetic field strength is weak, installing an input
noise filter is effective for suppressing electrical interference of televisions and radios.

Select an appropriate input noise filter from the tables 13.28 to 13.31 depending on the Converter model
(VS-656MRY).

Connection Example
Input
MCCB  Magnetic noise
contactor _filter

R —8 oW\ Ny 4 Y RIL1 B

I

S —OAO—N\—||—+2 5 \J \f S/L2 Converter |
w7 VS-656MR5

T —oﬁo—/\/\—||—+3 6 Z-bis :

I

AC Reactor

Note: Do not connect the input noise filter to the Inverter outputs (U, V. and W).
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14.3 Options and Peripheral Units

B Specifications

ifications and Counter-EMC models. There are also a simplified models.

The (input) noise filter specifications are shown in the following table. There are two types: Standard spec-

200 V Series
Standard Specifications and EMC Conformance Models (manufactured by Schaffner Elec-
tronik AG)
Table14.26[]200-V[INoise[Filter[Bpecifications
Converter Standard Specifications EMC Conformance Models
Model

CIMR-

MRS Model Code Number No. Current (A) Model No. Current (A)
23P7 FN258L-30-07 FIL001064 1 30 FN258-30/07 1 30
25P5 FN258L-42-07 FIL001065 1 42 FN258-42/07 1 42
27P5 FN258L-55-07 FIL001066 1 55 FN258-55/07 1 55
2011 FN258L-75-34 FIL001067 1 75 FN258-75/34 1 75
2015 FN258L-100-35 | FIL001068 1 100 FN258-100/35 1 100
2018 FN258L-100-35 | FIL001068 1 100 FN258-100/35 1 100
2022 FN258L-130-35 | FIL001069 1 130 FN258-130/35 1 130
2030 FN258L-180-07 | FIL0O01070 1 180 FN258-180/07 1 180
2037 FN359P-250-99 | FIL001071 1 250 - - ---

* At For stand-alone drive system N: for NC system

Simplified Models

Table14.27[]200-V[Bimplified[INoise[Filter[Bpecifications

Converter Model Code Number No. Current (A)
Model
CIMR-
MR5[*]
23P7 LNFD-2303HY | 72600-D2303HY 1 30
25P5 LNFD-2203HY | 72600-D2203HY 2 40
27P5 LNFD-2303HY |72600-D2303HY 2 60
2011 LNFD-2303HY |72600-D2303HY 3 90
2015 LNFD-2303HY |72600-D2303HY 3 90
2018 LNFD-2303HY | 72600-D2303HY 4 120
2022 LNFD-2303HY | 72600-D2303HY 4 120
2030
2037 - - - -

Note: Connect two or more noise filters in parallel.

* At For stand-alone drive system N: for NC system
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14.3.7 Noise Filters (Input)

400 V Series

Standard Specifications and EMC Conformance Models (manufactured by Schaffner Elec-
tronik AG)

Table14.28[]400-V[INoise[Filter[Bpecifications

Converter Standard Specifications EMC Conformance Models
Model
’\%"\QRD*:I Model Code Number No. Current (A) Model No. Current (A)
45P5 FN258L-30-07 | FIL001064 1 30 FN258-30/07 1 30
47P5 FN258L-30-07 | FIL0O01064 1 30 FN258-30/07 1 30
4011 FN258L-42-07 | FIL0O01065 1 42 FN258-42/07 1 42
4015 FN258L-55-07 | FIL001066 1 55 FN258-55/07 1 55
4018 FN258L-55-07 | FIL001066 1 55 FN258-55/07 1 55
4022 FN258L-75-34 | FIL001067 1 75 FN258-75/34 1 75
4030 FN258L-100-35 | FIL001068 1 100 FN258-100/35 1 100
1 4 4037 FN258L-130-35 | FIL001069 1 130 FN258-130/35 1 130
4045 FN258L-130-35 | FIL001069 1 130 FN258-130/35 1 130

A: For stand-alone drive system N: for NC system

Simplified Models
Table14.29[1400-V[Bimplified[INoise[Filter[Bpecifications

Converter Model Code Number No. Current (A)
Model
CIMR-
MRS[1*[]
45P5 LNFD-4203HY | 72600-D4203HY 1 20
47P5 LNFD-4303HY |72600-D4303HY 1 30
4011 LNFD-4203HY |72600-D4203HY 1 40
4015 LNFD-4303HY |72600-D4303HY 1 60
4018 LNFD-4303HY | 72600-D4303HY 1 60
4022 LNFD-4303HY | 72600-D4303HY 1 90
4030 LNFD-4303HY | 72600-D4303HY 1 90
4037 LNFD-4303HY |72600-D4303HY 1 120
4045 LNFD-4303HY |72600-D4303HY 1 120

Note: Connect two or more noise filters in parallel.

A: For stand-alone drive system N: for NC system
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14.3 Options and Peripheral Units

B Dimensions

The noise filter dimensions are shown in mm (inches) in the following table.

Table14.30[Btandard$pecifications[@nd[EMC[Conformance[Models[{manufacturedBy

Schaffner Electronik AG)
mm (inch)
- External
Specifica- " Mass
tions Model Dla,\?gam A B C D E F G H J L o P kg (Ib)
FN258L- 1 335(13.2) 1501 60 (2.36) 305 (12) 320 35 6.5 400 1+0.1 9 M5 AWG10 1.8
30-07 (5.91 (12.6) | (1.38) | (0.26) | (15.7) | 0039+ | (0.35) (3.97)
+0.039) 0.0039)
FN258L- 1 329 (13) 185+1 70 (2.76) 300 (11.8) 314 45 6.5 500 1.5 12 M6 AWGS 2.8
42-07 (7.28+ (12.4) (1.77) | (0.26) | (19.7) | (0.059) | (0.47) (6.17)
0.039)
FN258L- 1 329 (13) 185=1 80 (3.15) 300 (11.8) 314 55 6.5 500 1.5 12 M6 AWG6 3.1
55-07 (7.28+ (124) | @17) | 026) | (197) | (0.059) | (0.47) (6.83)
0.039)
Standard FN258L- 2 329 (13) 220 (8.66) 80 (3.15) 300 (11.8) 314 55 6.5 - 1.5 - M6 - 4.0
o 75-34 12.4 217 0.26 0.059 8.82
Spooios: (124) | @17) | (0:26) (0.059) .82)
tions FN258L- 2 379+1.5 220 (8.66) 90+0.8 35012 364 65 6.5 - 1.5 - M10 - 55
(FN258L) 100-35 (149= (3.54= (13.8% (143) | (256) | (0.26) (0.059) (12.13)
0.059) 0.031) 0.047)
FN258L- 2 439+1.5 240 (9.45) 110+0.8 40012 414 80 6.5 - 3 - M10 - 7.5
130-35 (17.3+ 433+ (15.7+ (16.3) | (3.15) | (0.26) (0.12) (16.53)
0.059) 0.031) 0.047)
FN258L- 3 438+1.5 240 (9.45) 110+0.8 40012 413 80 6.5 500 4 15 M10 50 mm?2 11
180-07 172+ 433+ (15.7% 163) | (3.15) | (0.26) | (19.7) | (0.16) | (0.59) (0.077in- | (24.25)
0.059) 0.031) 0.047) ches?)
FN359P- 4 See diagram for specifications. 16
250-99 (35.27)
FN258- 1 335(13.2) 1501 60 (2.36) 305 (12) 320 35 6.5 400 1+0.1 9 M5 AWG10 1.8
30/07 (5.91 (12.6) | (1.38) | (0.26) | (15.7) |(©039= | (0.35) (3.97)
+0.039) 0.0039)
FN258- 1 329 (13) 185=1 70 (2.76) 300 (11.8) 314 45 6.5 500 1.5 12 M6 AWGS 2.8
42/07 (7.28+ (12.4) (1.77) | (0.26) | (19.7) | (0.059) | (0.47) (6.17)
0.039)
FN258- 1 329 (13) 185=1 80 (3.15) 300 (11.8) 314 55 6.5 500 1.5 12 M6 AWG6 3.1
5507 (7.28+ (12.4) | (217) | (0.26) | (19.7) | (0.059) | (0.47) (6.83)
0.039)
EMC Con-
formance FN258- 2 329 (13) 220 (8.66) 80 (3.15) 300 (11.8) 314 55 6.5 - 1.5 - M6 - 4.0
Models 75/34 (12.4) (2.17) | (0.26) (0.059) (8.82)
(FN258)
FN258- 2 379+1.5 220 (8.66) 90+0.8 35012 364 65 6.5 - 1.5 - M10 - 55
100/35 149+ (3.54= (13.8% (143) | (256) | (0.26) (0.059) (12.13)
0.059) 0.031) 0.047)
FN258- 2 439+1.5 240 (9.45) 110+0.8 40012 414 80 6.5 - 3 - M10 - 7.5
130/35 (17.3+ 433+ (15.7+ (16.3) | 3.15) | (0.26) (0.12) (16.53)
0.059) 0.031) 0.047)
FN258- 3 439+1.5 240 (9.45) 110+0.8 40012 413 80 6.5 500 4 15 M10 50 11
180/07 (173= (433= 157+ (163) | (3.15) |(0.26) | (19.7) | (0.16) | (0.59) mm2(0.07 | (24.25)
0.059) 0.031) 0.047) 7 inches?)
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14.3.7 Noise Filters (Input)

External[Diagrams

External diagrams of the noise filters are shown below in mm (inches).

Standard Specifications and EMC Conformance Models
(manufactured by Schaffner EMC (KK))

P
e 3y S —
—— =

A
—
D H_.C :
T
— . S
== % ) i
2| - ‘:5
o = |
-b |
| Diagram 2
Diagram 1 7
5 E
3 45°5
) %S
LL fEh—-—_—ﬁ :
L‘F_‘_‘J . B (1.0620079)  (3.9420.02)
e | 564*1.5[}2.2:0059) zgg 11-(99
D H c I . e
T =T b
-éq&-m ?+;+|g§' l E@
$9+0:2 SIS T 8
@ - i3
- O |88 ;
. Jzrooe aroos] f%éw-”%%ﬁ :
. Diagram 3 (6277009 (827707 = 64Tl s27009

Diagram[4
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14.3 Options and Peripheral Units

Simplified Models

Model Code No. Noise Filter mm (inch) Terminal Block | Weight

k

w D H A B C X Y ((Ib?)

LNFD-2203HY | 72600-D2203HY |240 125 100 210 95 33 9 11 1.5
(945) [(492) |(3.94) |(827) [(B74) |(13) [(0.35) [(043) |(3.31)

LNFD-2203HY | 72600-D2203HY |240 125 100 210 95 33 10 13 1.6
(945) [(492) |94 [(827) |74 |(13) [(039) |(0.51) [(3.53)

LNFD-4203HY | 72600-D4203HY |270 155 125 240 125 43 9 11 2.2
(10.6) [(6.1) |(4.92) |(945) [(4.92) |(1.69) |(0.35) |(0.43) |(4.85)

LNFD-4303HY | 72600-D4303HY |270 155 125 240 125 43 10 13 2.2
(10.6) [(6.1) |(4.92) |(945) [(4.92) |(1.69) |(0.39) |(0.51) |(4.85)

External Diagrams

w
A
| |
T- See note M
| BR T ue| |
i i
| G) E | 30
ol
b
5
’ el
&) Note: The diagram shows a
[ ]b £ 3-phase model.
1
Details of a
X M4 x 8 mounting hole gm
Details of ﬁbé‘-t s
; auiEE
terminal @ (—é e
T T 912 |
block f
Y, 10 15
(0.39) (0.59)
Mounting screws: 4-M4 x 10
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14.3.8 Surge Absorbers

14.3.8 Surge Absorbers

Always use a surge absorber (recommneded manufacturer: Marcon Electronics) with inductive loads,
such as magnetic contactors, magnetic relays, magnetic valves, solenoids, and magnetic brakes, that are
connected near the Inverter.

The surge absorber absorbs energy accumulated in the coils of the magnetic contactor, and so requires a
capacity equal to that of the coils. Never connect the surge absorber to the Inverter output terminals (U,
V, and W).

IMPORTANT

Failure to connect a surge absorber means that there is a risk of signal failure because the surge voltage gener-
ated by the coils when the magnetic contactor is turned ON and OFF can affect the Inverter control signal

wires.

B Specifications and Model Numbers

The surge absorber specifications and model numbers are shown in the following table.

Device Surge Absorbers
1 4 Model Specifications | Code Number

200t0 230 V | Large-capacity coil other than a DCR2-50A22E |220 VAC C002417

relay 0.5 uF + 200 Q
Control relay LY-2, LY-3, DCR2-10A25C | 250 VAC C002482

HH-22, HH-23, 0.1 uF + 100 Q

MM2, MM4

380 to 460 V device DCR2-50D100B | 1000 VDC C002630

0.5 uF +220 Q

B Dimensions

The surge absorber dimensions are shown in the following diagram.

Unit: mm (inches)

Details of 68 (2.68)
mounting holes
-3 tap 8
&2
Two 4-dia Lead 910

Lead 250 mounting holes

8
Q 30 $0.8 2
o (1.18) =
=) 3
[aY)
<
~ 76 (2.99) 692-241

34

25 16
(0.89) %) (1.34)
Weight: 5 g
DCR2-10A25C

36
(1.42)

30

(1.18)
Weight: 22 g
DCR2-50A22E

Weight: 150 g
DCR2-50D100B
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Appendix

This appendix explains the Inverter drive basics, how to select the drive ca-
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Appendix

15.1.1 Principle of an Inverter Drive

15.1 Inverter Drive Basics

This section explains the basics of an inverter drive.
15.1.1 Principle of an Inverter Drive

Aninverter is a frequency conversion device that converts a commercial frequency power supply to a vari-
able[frequency[gower[dupply.[Fig.[5.1[show[dn[dperation[diagram[for[d[3-phase[Joltage[nverter[donsist-

ing of switches, such as relay contacts. S and S4, S3 and Sg, and S5 and S, work as pairs to repeatedly turn
ON and OFF each half-cycle. Their ON/OFF timing is staggered by one-third of a cycle, so a square wave
AC[Yoltage[dan[Be[dbtained[ds[the[dutput,[ds[ghown[in[Fig.[15.2.[The[frequency[dfthe[AC[dutput[Joltage
is proportional to the speed at which the switches are turned ON and OFF; in other words, inversely propor-
tional to the cycle. This is the basic operating principle of an inverter.

SR
I

Ed+ \Y
| N VY]
S4 SG SZ

.

Figd5.10 Inverter[Dperating[Principle

Switches

S1, 84 Sy ON|S; ON}!S; ON
| | t

S, Se S ON]S; ON|Ss ON
I T

S5, S5 Ss ON S]z ON] S5 ON
|
I

Output
voltage

|
|
I
|
Vu-v0 t
b L
|
|
|

Vv-w0

Vw-u0

!
|
{

_—t e ]

!
|
|
| | ‘ |
0 60°120°180° 360°
Figd5.2[] Switch[@perationfand[Qutput[YVoltage

In reality, a motor drive inverter requires a variable voltage and variable frequency (VVVF), so sine wave

pulse[Width[ihodulation[[PWM)[dontrol[is[4sed,[ds[shown[in[Fig.[15.3.[When[the[darrier[frequency([is[in-
creased, sine wave current flows through the motor.
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15.1 Inverter Drive Basics

1 cycle '[— 1 cycle

| I

| | Switches

| | [ (See Fig.15.2)
Phase-U | | :

voltage_signai/l/'/ PWM carrier signal Phase-U voltage signal

AR WHHFH’IﬁHﬂhHH IR
T T TEEEEE T

Average output voltage
(a) Output frequenncy: High (b) Output frequenncy: Low
Output voltage: High Output voltage: Low

Fig5.3] Sine[Wave[PWM[Tontrol

%

N

15.1.2 Inverter and Converter Configuration

15

As shown in Fig. 15.4, the configuration consists of a VS-656MRS5 Converter, which rectifies a commer-
cial power supply and converts it to direct current, a main circuit capacitor, which smooths the rectified
voltage, and a VS-626M5 Inverter, which converts the direct current to the required AC frequency. The
converter switching element uses IGBT as used by the Inverter.

VS-656MR5 Converter VS-626M5 Inverter

_“J 4 — - —~ _“\J % Induction
ACL motor

Y
3—phase YL f— - X
AC power T
Supply ——— Y

{3413 SERESE
Main circuit N Main circuit

capacitor capacitor
Figd5.40 Inverterfand[Converter[Configuration

15.1.3 Squirrel Cage Induction Motor Characteristics

The squirrel cage induction motor characteristics are contrasted with the DC motor and the principle of
torque generation is explained below. Fig. 15.5 shows the model diagrams for each from the direction of
the axis.

Torque occurs in the DC motor using electromagnetic force proportional to the accumulated current that
flows in the armature winding, and the magnetic flux created by the magnetic field current. The torque
generated in this way is easy to control because the magnetic field windings from which the magnetic cur-
rent flows and the armature windings are independent.

On the other hand, the squirrel cage induction motor consists of a rotator with a so-called “squirrel-cage”
construction, and a stator with stator windings. When 3-phase alternating current flows through the stator
windings, a magnetic field of magnetic flux ¢, is generated. This is equivalent to the magnetic flux gener-
ated by the DC motor magnetic field current.

Magnetic flux ¢, can be expressed using the following formula. This current is called magnetized current
I, and is almost equivalent to the unladen current of the squirrel-cage induction motor.

Formula: ¢y, = Ml
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15.1.3 Squirrel Cage Induction Motor Characteristics

Magnetic field
winding
+

Stator

Flange
Commutator

Torque
3 // \

| Lé%:%j; Magnetic[flux ¢

L_v\//’/ [ \

- o 7

Magnetic
field

— W
Stator winding

(a) DC Motor

Stator winding

Short-circuit ring Stator Rotator conductor

Rotator

Terminal U Terminal V

Terminal W

(b) Squirrel Cage Induction Motor
Fig)5.51 Motor[ModelDiagrams

As shown in Fig. 15.5, the rotator is positioned inside the stator; i.e., within the rotation magnetic field.
When there is a difference between the angular velocity w, of the rotator and the angular velocity w; of
the rotation magnetic field, the rotator conductor cuts the alternating magnetic field of the differential an-
gular velocity. Consequently, secondary induction electromotive force E; is generated in the rotator con-
ductor due to the effect of magnetic field induction. Also, counterelectromotive force Eq is generated in
the stator due to the effects of electromagnetic induction, and interlinkage between the magnetic flux of
the rotation magnetic field and the stator winding.

Ep = kot ¢m = 27kf; ¢m

Both tips of the rotator conductor are connected to the short-circuit ring, hence the name “squirrel cage.”
The secondary current /5 thus flows due to the secondary induction electromotive force E». This is equiva-
lent to the armature current of the DC motor.

Torque is generated using electromagnetic force proportional to the accumulation of secondary current I,
and magnetic flux ¢, in the same way as the DC motor, causing the rotator to rotate. The ratio of the rotator
to the speed differential of the rotator magnetic field is called the induction motor “slip.” If the rotator is
rotating at the same speed as the rotation magnetic field, the relative position of both will not change, so
the electromagnetic induction effect does not occur, and torque will not be generated. This is called syn-
chronous speed. Synchronous speed and slip are expressed using the following formulas.

Synchronous speed N = 5 (min~1)
N —-N,

slip § = —
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Spee
refer-
ence

N;: Rotator speed (min~1), f: Power supply frequency (Hz), P: No. of motor poles

Also, switching to 3-phase alternating current will reverse the order of the phases, causing the rotation
magnetic field to rotate in reverse, so the motor will rotate in reverse.

In this way, the squirrel cage induction motor changes slip to meet the required torque, generates the re-
quired primary current, and functions as an energy converter that converts electric power (electrical ener-
gy) to to torque and speed (mechanical energy). Differing from the DC motor, however, there is the prob-
lem that the magnetic flux of the rotation magnetic field and the secondary current cannot be controlled
directly, so careful planning for the control is required.

15.1.4 Controlling an Induction Motor Using Vector Control

Vector control permits controls equivalent to the DC motor in a squirrel cage induction motor. This control
method is called slip frequency control, it requires a speed detector, and it performs control taking the de-
tected speed as a standard. Nearly all vector control inverters in use employ this method.

Vector control uses applies the torque generation principle of the squirrel cage induction motor to inverter
control. Primary current /7, which is supplied to the induction motor in line with the torque references, is
distributed to secondary current /; and magnetized current Iy, as per the set value inside the motor, and
performs control so that the required torque is generated.

The VS-626MS5 control block is shown in Fig. 15.6.

The speed controller performs control so that there is no difference in speed reference value o+ and speed
detection value w; according to the speed detector signal, and outputs secondary current reference value
I>* using a secondary current reference limiter. Rated speed settings and speed adjustment parameters are
used to standardize the signals. The speed controller gain and integral time can be selected to suit the con-
trol mode.

The magnetic flux reference part inputs the speed detection value w, and outputs the magnetic flux refer-
ence value ¢* to control fixed outputs.

The vector controller develops the torque generation principle. Primary current reference value /1*, and
its frequency and phases, are generated from secondary current reference value I2*, magnetic flux refer-
ence value ¢*, and speed detection value wy. Use the motor codes to select the parameters depending upon
the motor model.

Current flows through the current controller according to primary current reference vector / 1, and per-
forms control to generate the required torque.

Speed control Vector control Current control
L Gurentcprivir ]
d | =R ]I * * i V1 VS-656MR5
.:.QLL)—-D—— - ; 2 . e : aa_| || ~P |Converter
| - -/I [ = *2 %2 | |
| i vi2" +Im ! ; [ ESTID
I e e Current ! beofpmefmmy
| B — «| reference } PWM | [ L VS-626M5
+ f"t\ u Iln Ay 0 P _Q__L) | control _F Inverter
! M = .2 | |
IL ______ J' tan-1 121 + | {
Magnetic flux‘ { z |
reference | R |
2 |
Wr = Ej : ;1 N ;
{ | RcT |
! Jat || |
} [ O A
! Ws + |
| -_] S Too |
{ _.L + o |
L |
_________________ M ) Induction motor
E Encoder

Fig5.6[1 VS-626M5[Control[Block
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Appendix

15.2.1 Torque

15.2 Basic Inverter Drive mechanics

This section explains the torque, motive power, and inertial moment that are the basis of selecting motor and
inverter capacities.

15.2.1 Torque

Torque is a moment of force that causes the rotation axis on the rotator to rotate about a center. As shown
in Fig. 15.7, when external force f (N) is used in a tangential direction at point P, which is separated by

the distance r (m) only from the center of rotation O, the torque T can be expressed using the following
formula.

T=f-r(N-m)

L

f
Fig)5.70  Torque[Pefinition
Also, as shown in Fig. 15.8, if a gearbox is used, the torque increases and decreases proportional to the

shifting gears, so taking motor axis speed Ny (min~!) and load axis speed Ni_(min~1), the motor axis calcu-
lated torque Tpg (Nem) can be expressed using the following formula.

N, T T
T, = —LL_"LiN.m
M NM a ( )
———n T
i Motor axis
Motor -
'NM (min-T)_ \ )
S Inertial moment
7 kg
Load a_XIS Load machinery' (Gear ratioa = M)
N|_ (mln“) \/ NL

Fig5.801 Torque[When[@[Gearbox[Is[Used

15.2.2 Rotator and Linear Operator Outputs

Using torque T (Nem) on the rotator, the output P during rotation at speed N (min~1) can be expressed
using the following formula.

Py = “6—1(\)” = 0.1048NT (W)

Asshownin Fig. 15.9, taking the force ' (N), which is used on the speed V' (m/min.) and the load, the output
P, when performing linear operations can be expressed using the following formula.

p = FV _

=g = O.0167FV (W)
V (m/min)
N (min=1)

~N | ] Ball screw
%% 77772

| Wk
B

Bed

Fig)5.90 Linear[Dperation[@utput
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15.2 Basic Inverter Drive mechanics

15.2.3 Inertial Moment and GD?2

Inertial moment is a measure of the ease of the rotation operation of the rotator. Taking the total mass m
(kg) of the rotator, and the rotation radius r (m), the inertial moment.J can be expressed using the following
formula.

J = mr? (kg - m?)
The relationship to the flywheel effect GD? that has been used until now can be expressed using the follow-
ing formula.

2
J = GTD (kg - mz)
The various inertial moment shapes are summarized below. Friction and other losses, however, have not
been considered, and the efficiency is taken to be 1.

B Cylindrical Inertial Moment

Inertial momentJ during rotation along an axis centered on the mass m (kg) and radius 1 (m) of a cylinder
can be expressed using the following formula.

_ mr?

5=

(kg *m?)

Mass }n1 (kg)

Figd5.100 Cylindricalllnertial[Moment

H Tubular Inertial Moment

Inertial momentJ; during rotation along an axis centered on the mass m, (kg), outer radius 1 (m), and inner
radius r, (m) of a cylinder can be expressed using the following formula.

Jy = = (kg )

Mass mo (kg)

Fig}5.11[] Tubular[InertiallMoment

H Load Reel Inertial Moment

Inertial moment J3 of a load reel, as shown in Fig. 15.12, concentrates the entire load on the contact point
between a rope and pulley, and can be expressed using the following formula.

J; = m3r12(kg-m2)

Rope ,
Pulley

m3 (kg)
Figd5.12[] Load[Reel[inertiallMoment
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15.2.3 Inertial Moment and GD?

B Linear Operator Inertial Moment

Fig. 15.3 shows linear operation such as a motor turning a ball screw to drive a table. Example (a) shows
horizontal operation, and example (b) shows vertical operation. Both horizontal and vertical inertial mo-

mentsJy and Jy take the full load mass my, (kg), counterweight mass mc (kg), and ball screw reed Pp, and
can be expressed using the following formula.
2

_ m Py 2
JH - 47[2 (kg T m )
(my + mc) Py?
J = < —  (k -m2
\' 47_[2 ( g )
my Motor
w
Motor -~ mg
Counter-
Pa weight i
my
Pg 3
(a) Horizontal Operation (b) Vertical Operation

Fig5.13[] Linear[@perator[inertiallMoment
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15.2 Basic Inverter Drive mechanics

H Inertial Moment Converted on a Motor Axis with a Gearbox

To obtain the required mechanical speed, a pulley and gears that can accelerate and decelerate are some-
times used. In Fig. 15.8, the load inertial moment converted to the motor axis as gear ratio a can be ex-
pressed using the following formula.

g, = Nl
M NL 2
A simplified diagram of the rotation circumference is shown in Table 15.1.

Table[15.1[] Simplified[Piagram[®ffihe[Rotation[Circumference

J
= (kg m?)

Rotation axis is Do
cyiinder coner. | SOlidevinder > Hollow cylinder o,
line (D* = D, ?/2) Q D> = (Do2 + D, /2

Rotation axis L c Do
passes through bR liht angle ’\\‘ . [-—‘1
the center of ) © s Cy;mder 5 5
gravity D? = (b" + /3 D?> =12/3 + D,%/4
Q -
Do
Sphere
D* = % D, z Hollow sphere
Dz_z_DOS_DIS
‘ =5'p3_p3
0 1
Cone
3
D’ = EDOZ Circle
2 2,3p 2 S
D*=Dy*+3 D, -—Q
gto;?]tgieot? axis is Right-angle c Do
p box \ Cylinder ) -
D2 = 4 L% + DL
D? = (4b% + /3 a 3 4 ! -
Rotation axis is . c Do
outside rotator Right-angled l‘\\“\
box Cylinder -
p2 = 42+ 2 a 4 D, 2
3 D=2+ —- -
+ 4(bd + d?) AW+ D) i
© d
Gﬁ neralteguation The general equation for the rotation circumference when the rotation axis g;r\]/tif; of
‘ellvxigri]srcc))l?tsl(i) dne ro- is outside the rotator is shown below.
tator D52 =Dq? + 442
D1: Rotation circumference when the axis parallel to the rotation S

Rotation

axis and whose center of gravity passes through the rotation axis is )
axis

hypothetically the rotation axis.
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15.2.4 Converting Metric Units and S| Units

This manual uses SI units. SI units differ from the metric units for gravity used to date, so conversion is

15.2.4 Converting Metric Units and Sl Units

necessary. Table 15.2 shows how to convert the main units of gravity and force to SI units.

Table[15.2[] Metric[Units[and[BI[Units[Conversion[Table

Quantity Metric Unit Sl Unit Conversion

Force and Load kef N 1 kgf = 9.80665 N

Weight kef - The metric unit for weight and the SI unit
for mass are the same. (Mass expressed us-
ing SI units for bodies in the metric mea-

Mass kef-s2/m ke ;l;lr(ement for weight Wkgf are expressed as

g.

Torque kgf-m N.m 1 kgf-m = 9.80665 N-m

Inertial Moment gf-cm .52 kg.m?2 1 gf-cm-s2 = 9.80665 x 107 kg m?

Speed (Revolu- rpm min~! 1 rpm = 1 min~!

tions)

Vibration G m/s? 1 G =9.80665 m/s?

Note: The relationship between the metric GD? and the SI unit for inertial moment is as follows:

GD2 =4/,
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15.3 Determining Drive Capacity

15.3 Determining Drive Capacity

When controlling machine speed, an inverter drive must supply torque to accelerate and decelerate the drive
system (couplings, machine, and motor), as well as torque to match the characteristics of the machine that
makes up the motor load. Consider the following points when determining drive capacity.

e Make clear the ratings to be used (continuous rating, short-time rating, and repetitive rating) to suit
the load characteristics.

o Consider the efficiency of the motive force transmission mechanism and the load dispersion, and select
a drive capacity greater than the motive force required by the load.

e Select a capacity that can sufficiently provide the startup torque and maximum torque required by the
load. Use the following equation to select the drive capacity.

Drive load = Motive force to drive the load mechanism + Motive force to accelerate and decel-
erate the load mechanism to the required speed

The above equation shows the method for calculating load drive force and acceleration/deceleration motive

force.

15.3.1 Load Drive Capacity

The torque-speed characteristics of the load mechanism that uses the VS-626M5 are classified as listed
in Table 15.3. The methods of calculating load drive capacity that are described are typical examples.

Table[15.3[] TypicallLoad[Torque-Speed[Characteristics

Load Characteristics

Load Examples

Speed-Torque Characteristics

Motor Capacity

Fixed Torque Load

Load torque over
speed is a fixed
load.

Usually a friction
load.

Conveyers
Cranes
Winches

Other friction loads
and gravity loads

Load torque is fixed regardless of speed.
Output is proportional to speed.

1.0
=}
g
=] .
° Load torque
o /
c .
S
g A
'g / Load output
0 Speed 1.0

Motor capacity is the
same as the maximum
speed load capacity.

Fixed Output Load

Required output
over speed is a
fixed load.

Reduced Output
Load

Load torque over-
speed is a variable
load.

Load has the inter-
mediate characteris-
tics of fixed output
load and fixed
torque load.

Center drive low ten-
sion winders

Main axis of ma-
chine-tool

Within fixed torque range:

Load torque is fixed regardless of speed.
Output is proportional to speed.

Within fixed output range:

Output required by load is fixed.

Load torque is inversely proportional to speed.

1.0 ,

0.5

. Load torque

Load output
0 1.0 2.0

Required rated output
when using a drive
with fixed torque
characteristics is as
follows:

Required output =
Load output x Fixed
output control ratiol/2

Veneer rotor relays

Intermediate speed-torque and output charac-
teristics of fixed torque load and fixed output
load
i
\
A

7

Load torque

Load output

Motor capacity is the
same as the maximum
speed load capacity.
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15.3.1 Load Drive Capacity

B Machine-tool Main Axis Drive

The motive force required for the main axis drive, such as a lathe or machining center, is determined using
the cutting motive force. The cutting process requires fixed output characteristics, and the fixed output
control range requires a ratio of 1: 10 to 30. The methods of calculating the required motive force shown
are examples of lathe cutting processing, machining center milling processing, and drill processing. (To
accurately calculate the required force, the condition of the cutting oil, the material of the cutting tools,
the shape, and the hardness of the material being cut all affect the cutting resistance, so these must also
be considered.)

As shown in Fig. 15.14, when using a lathe cutting processing, the object to be cut is rotated, and the blade

is pressed against it to perform the cutting operation, so the motive force PLC required to cut can be ex-
pressed using the following equation.

_ KydLV _dLy
Pe = g %1000 x 70 ~ Sc - 7 W
V= J-ilg(])\(l)s (m/min)

Ks: Cutting resistance (N/mm?2)

d: Cutting depth (mm)

L: Length of blade actually performing cutting (i.e., amount of feed per rotation) (mm)
D: Diameter of object being processed (mm)

Ns: Main axis speed (min~1)

nc: Machine efficiency 0.7 to 0.85

Sc: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)

Fig5.140 Example[offl.athe[Cutting[Process

As shown in Fig. 15.15, if using milling processing, the blade is mounted to the main axis and rotated to
cut the object being processed, so the motive force P required can be expressed using the following for-
mula.

Ky OWF SWF

Pr = 0% 1000° x 5, — 10002 S e

(kW)

Ks Cutting resistance (N/mm?2)
o Cutting depth (mm)
w: Cutting width (mm)
f: Feed speed (mm/min.)
SF: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)
Nr: Machine efficiency 0.7 to 0.85
f

(a) Side Milling (b) Front Milling
Fig)5.150 Example[®ofMilling[Processing
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15.3 Determining Drive Capacity

As shown in Fig. 15.16, when performing drill processing, the blade is mounted to the main axis and ro-
tated, opening a hole in the material being processed, so the motive force Pp required can be expressed
using the following formula. The load torque M differs depending on the material, and the ratio of the drill
radius D: Feed speed f, so care must be applied.

2

P = M - 27n _ aD" f
D760 x 100 x 1000 X 5, 4 x 1000 X Sy 7p

M: Drill load torque (N - cm)

n: Main axis speed (min~1)

Mp:  Machine efficiency 0.7 to 0.85

D: Drill radius (mm)

f: Feed speed (mm/min.)

Sp: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)

FT}

Figld5.160 Example[®fDrilllProcessing

B Gravity Load Drive

The motive force required to move a load such as a crane or loader vertically differs greatly depending on
whether or not a counterweight is used. The motive force in each case can be expressed using the following

formulas.
Without counterweight P, = my (kW)
ithout counterweig oL = 51209
my —mg)V
With counterweight — Pg e = % (kW)
V- Vertical travel speed (m/min.)
n: Machine efficiency
my:  Load mass (kg)
mc:  Counterweight mass (kg)
Drum
1C :
Motor otor
‘ Speed Speed -
V (m/min) V (m/min) c
Load | &
oa
(ko) .
(kg)
(a) Without Counterweight (b) With Counterweight

Fig5.170  Gravity[l.oads
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Appendix

15.3.1 Load Drive Capacity

Bl Friction Load Drive

The horizontal movements of conveyers such as crane movement and table drives are friction loads. The
motive force Pprequired taking the friction coefficient to be u can be expressed using the following formu-

la.
_um V
= 1207 &V
[ Friction coefficient
Speed u
é; V (m/min) o) o) /
Motor L |

my (kg)
Fig15.18] Friction[loads
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15.3 Determining Drive Capacity

15.3.2 Acceleration/deceleration Capacity

When stopping machinery operation, the acceleration method can be selected from rapid acceleration/de-
celeration to smooth acceleration/deceleration, depending on the application. A comparison of these ac-
celeration methods is shown in Table 15.4. Calculate the acceleration/deceleration capacity using the se-
verest current-limiting acceleration according to capacity. The formula for calculating the drive capacity
required from the acceleration time ¢ (s) is shown below.

e Required drive capacity of the fixed torque characteristics range (0 =Ny = Np)

2
_ (2m) JuDNw®
PM_(6O> 1000; W)

e Required drive capacity of the fixed torque characteristics + the fixed output characteristics range
(0 =Nm = Nmax)

2
P, = (Z_H) T (N? + Ng?) (kW)
M 60 2000 ¢
JMm: Motor axis conversion inertial moment (kg - m2)
Py Basic low-speed motor output (kW)
Nm: Operation speed (min—!)
Np: Basic low speed (min—!)
Nmax:  Maximum speed (min~1)

Table[15.4[] Acceleration[fFormulas

Acceleration Method Control Method Explanatory Diagram Remarks
Curljent-limited Accel- | This method suppresses Current limit Fixes the torque gener-
eration the current dyrmg accel- Current Adjustable range ated by the motor during

eration to a fixed value | -~ pecli acceleration.
to protect the drive unit = T————=""
and machinery. e |
Speed = L
//
> ta
- ! .
Z ) Time
0
Time-limited Accelera- | This method suppresses Fixes the acceleration
tion the accelerationrateso | o .| torque.
P Speed ’ —
that.there is linear accel- Adjustable” -
eration change over range 7
time, against rapid
speed reference /
changes. /_/
s Time
0
S-curve Acceleration | This method further Suppresses the rate of
suppresses torque over jn variation in the torque at
the above method, to Speed Adjustable  ~ the start and end points
perform smooth accel- range during acceleration.
eration.
/ ‘
s
7 Time
0

An example of calculations based on standard drive and machinery specifications is shown below. With
actual machinery, the calculated values may vary slightly due to mechanical loss, fluctuations in the power
supply voltage, and machine noise and motor magnetic field noise countermeasures.
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Appendix

15.3.2 Acceleration/deceleration Capacity

Bl Calculation Conditions

Table[15.5[] Calculation[Conditions

Item Value
Acceleration Time 2.5 s (0 to 6,000 min~1)
0.5's (0 to 1,500 min~1)
Inertial Moment Jjy 0.13 kg - m2

Load: 0.10 kg - m?
Motor:  0.03 kg - m? (assuming load to be x 0.3)

Output Characteristics (30 min. Rating) Basic low speed Np: 1,500 min~!
(kw)
I .l Max. output (120%)
; i 30 min. rating
F | r
s !
(¢} | |
| |
0 L (min-T)
0 1500 6000
Maximum Output During Acceleration/de- | 120% of 30 min. rated output
celeration
B Calculations
1 5 In the example shown in Table 15.5, as a result of performing the calculations, the motive force required

from the acceleration/deceleration time is as follows: Upper formula: 30 min. rated 7.5 kW (47.7 Nem);
Lower formula: 15 kW (95.0 N - m).

e At0to 1,500 min~!
P (2_7;)20.13 x 15002
M= \60) "1000 x 0.5
e At 0to 6,000 min~1
2
_ (2\20.13 X (60002+1500%) _
P = (60) 2000 X 2.5 = 10.89 W)

= 6.41 (kW)
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15.3 Determining Drive Capacity

15.3.3 Calculating Start and Stop Times

After selecting the machine characteristics and Inverter capacity, the start and stop times can be calculated
using Table 15.6. For the motor characteristics, refer to 14.1 Drives.

Table[15.6[] Formulas[ior[Calculating[Btartfand[Btop[Times

Item Calculating from Torque Calculating from Output
Motor Characteristics A Torque (Nem) Output (kW)
T Pwm
1
| I
! I
1
. ! !
L . o Motor | > Motor
o d
0 Ng Nmax speed ~ Ng Nuax ~ SPeeS
Fixed Fixed (min~") Fixed Fixed (min~)
|"torque"|"—output—’| |‘ tWq“"'}‘—uutput —’l
Fixed Torque Characteristics _2m Ty Ny - 1 e (2_:1)2 N .
(0 = Ny = Np) 60 Ty 60) "T000P, ‘B M
0 <> N Acceleration/deceleration Time
Fixed Output Characteristics _2x:. ; ks NMz—Né , (2_:1)2 CIu Ny—=Ng?
(Ng = Ny = Nuax) 60 M Ty 2Ng 60 1000 Py 2
Ng <> N\ Acceleration/deceleration Time
Eixed Torque + Fixed Output Characteris- _2x S Ny + N2 L (2_:1)2 Ju 'NMZ + Ng2
tics T60 M Ty 2Ng 60 1000 Py 2
(NB = Nm = Nvax)
0 <> N Acceleration/deceleration Time
Ny Operation speed (min~1)
Ng: Basic low speed (min~1)
Mmax Maximum speed (min~1)
Im: Motor axis conversion inertial moment (kg * m2) (= Motor inertial moment + motor axis conversion load inertial moment)
Twm: Motor maximum torque at basic low speed (N * m) (For a standard motor, max. torque = 30 min. rated torque x 1.2)
Pm: Motor maximum output at basic low speed (kW) (For a standard motor, max. output = 30 min. rated output x 1.2)

Note: The values obtained from actual units may differe from calculated values due to mechanical losses, fluctuation in supply volt-
ages, mechanical noise, and measures taken for motor’s magnetic noise.
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Appendix

15.3.4 Intermittent Load Operating Capacity

15.3.4 Intermittent Load Operating Capacity

If operations, such as tapping a machine-tool or driving a conveyer table, are frequently reversed, care must
be taken in selecting the capacity. When using an operation cycle that includes acceleration/deceleration
operations such as those shown in Fig. 15.19, make a selection so that the motor equivalence efficiency
torque TR is less than the inverter continuous rated torque. (The maximum value of Tp will be 120% of
the Inverter 30 min. rating.)

1y JEETI T
C

Ty | Te |_‘
Motor torque ' Time
tS ts _TP ' ‘ I

1 "
_ ' ) A
Motor speed /_\ M

Fig5.1900 Motor[Jorque[and[Bpeed[Timechart

Time

The motor reverse rating is the rating over the load where the motor load changes cyclically. When the
1 5 reverse rated output is taken to be 71, and with no load is taken to be 1, a as expressed in the following
formula is called %ED (Einschalt Dauer). ¢; + t; is regulated to 10 minutes.

_ 4
T L+t

x 100 (%)
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15.4 Interface Design

15.4 Interface Design

This section explains the interface design for the signals.

15.4.1 Sequence Input Signals

Among the input signals, 12-bit digital references (1CN) and sequence input signals (6CN), which control
the operation status of forward rotations, reverse rotations, and torque limits, etc., can be used in common
with the relay contacts and transistor switches, as shown in Fig. 15.20. Also, the signal circuit common
can be selected from the 0 V common, which uses the Inverter power supply, the 24-V common, or the
external common, which uses a separate 24-V power supply (20 to 26 V). The wiring differs depending
on the input method, so refer to Fig. 15.21 to perform the wiring correctly. Also, the 1CN common and
6CN common are isolated, so each common can be selected independently. For signal details, refer to 4.1.4
Details on Sequence Input Signals.

PLC Inverter PLC Inverter
Relay Output ! Transistor Output ’
Module ! Module .
o L \] Forvs{ard Q Forward
! i . rotation rotation
— |
o—t ™ Revgrse O Reverse
Do « rotation rotation
] oV oV
SS SS
. Voltage resistance 35 VDC min.
Relay contact capacity ' Rated current 100 mA min ; X
35 VDC min. i | - [ |
Rated current 100 mA min.
(a) Relay Contact (b) Transistor (Open Collector)

Figl15.2000 Operation[Bignals[Connection[lExamples
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Appendix

15.4.1 Sequence Input Signals

EXTCOM

24VCOM
OVCOM T

, 3k |
° 5 .
390 @ Ij K ‘\)1 !
L e - e - = - J

(@) 0 V Common

EXTCOM
24VCOM
1

0vVCOM

® T :
390 O Ij :A !!—.)\)ﬂ :
(b) 24 V Common
+24V (or 0 V)
1 5 T EXTCOM
24VCOM
r.- - - - - - al
F oy=
1 1
0V (or +24 V) oo !
(c) External Common
Signal Name Pin Number
1CN 6CN
EXTCOM 31 19, 20, 21
24VCOM 32 22,23
ovCOoM 33 24,25

Figd5.21[] Input[Method[Helection
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15.4 Interface Design

15.4.2 Speed Reference Signals (M5A Stand-alone Drive)

As shown in Fig. 15.22 and Fig. 15.23, the speed reference signals can be used as either analog or digital
signals. Analog signals have a rated speed reference of + 10 V. Voltage drop due to wiring impedance and
drift due to temperature variations and wear and tear can be adjusted using the control parameters in the
Inverter, and the control parameters and adjustment resistors at PLC and NC.

The digital speed references (1CN) uses both BCD and binary signals. In this case, reference errors due
to temperature drift and voltage drop do not occur, unlike with analog signals. Also, if speed variation is
not continuous, the speed setting parameters within the Inverter are switched externally so that multi-step
speed operations can also be used. The digital speed reference (1CN) input circuit is the same as the se-
quence input signal (6CN). The signal circuit common can be selected independently of the sequence input
signals (refer to Fig. 15.21).

For the signal details, refer to 4.2 Analog Speed References (Stand-alone Drive), and 4.3 Using a 12-bit
Digital Speed Reference.

PC, NC Inverter
—— .
1 =10V I_

D/A — —>

N N

Figd5.22[1 Example[offAnalog[Bpeed[Reference[Hignals

PC, NC Inverter
y ~ A
Level
conver-
sion

Fig5.23[] Example[®of[DigitallPpeed[Reference[Hignals

15.4.3 Sequence Output Signals (M5A Stand-alone Drive)

Sequence signals such as zero speed and malfunction signals, which notify externally the Inverter opera-
tion status, use the relay contacts and transistor switches. The transistor switch output circuit is bi-direc-
tional, as shown in Fig. 15.24, so both the 0-V common and +24-V common can be used, in the same way
as for the relay outputs.

,,,,,,, iy |
r B P '
——J;-—— ] e
i 1!:}5‘ !
— L 1 ,
[ J o .

Figl15.24[] Output[interface[Circuit
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Appendix

15.4.4 Analog Monitor Signals (M5A Stand-alone Drive)

15.4.4 Analog Monitor Signals (M5A Stand-alone Drive)

The monitor signals output from the Inverter are speedometer signals and load rate meter signals. Use a
10 V full-scale voltmeter or a PLC Analog Input Module. Use the monitor signal wires at 20 m max. If
the length of the wires exceeds 20 m, or noise is superimposed on the signal wires, install an isolation am-
plifier midway along the line to good effect.

For signal details, refer to 4.5 Analog Monitor Signals (for Stand-alone Drives).
15.4.5 YENET1200 Signals (M5N NC Drive)

The YENET1200 communications system for Yaskawa NC Units sends and receives data such as speed
references, sequence I/O signals, motor speed, and failure information using serial communications. These
serial communications signals are connected to 4CN on the YENET1200 Card. If an Inverter is installed
at the terminal, connections must be made to 4CN and 1CN for terminal processing.

For details of YENET1200 communications, refer to the Yaskawa NC Unit operation manuals.

Inverter
4CN-2 S
4CN-6 *G
4CN-4 R
4CN-3 SH

1CN-7 ALM

1CN-8 ALMC

Figd5.25[1 Connection[When(he[Inverter[is[ihe[Terminal[Unit

Inverter

NC Unit

4CN-1

4CN-2

4CN-3
4CN-8
4CN-5
1CN-1
1CN-4
1CN-6
1CN-8

Fig)5.26[] Connection[betweenINC[Unitfand[Inverter
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15.5 Inverter/Converter Cooling Design

15.5 Inverter/Converter Cooling Design

If the Inverter/Converter is built into the panel, be sure to mount it vertically for effective cooling, and make
sure there is sufficient space to both the sides, and top and bottom, in consideration of maintenance and ventila-
tion, as shown in Fig. 2.9 and Fig. 2.10. (Refer to 2.3 CLEARANCES for details.) There are two Inverter/Con-
verter models: External heatsink cooling models for the fully-enclosed control board mounting, and models
mounted inside the panel, which house the whole unit in the control panel. The external heatsink cooling model

cools the majority of generated loss from the unit using external air directly, so the generated loss in the control
panel is reduced.

The maximum operating temperature of the Inverter/Converter is 55°C. Design the cooling system so that the
average temperature rise within the control panel is 10 K (10°C (50°F)) max., taking the maximum control pan-
el ambient temperature to be 40°C (103°F). Consequently, heat caused by the generated loss of the Inverter must
be discharged using forced air currents and a heat exchanger. For the calorific value and cooling air speed of
each Inverter/converter by capacity, refer to 14.1.5 Calorific Value and Cooling Air Speed.

15.5.1 Temperature Rise within the Control Panel

Taking the calorific value within the panel P (W), rate of heat conduction of the metal plate k (W/m? - °C),
and control panel surface area in contact directly with the external air A (m2), temperature rise within the
control panel AT (K) can be expressed using the following formula.

p
ixA®

The value of k changes according to the conditions as shown below.

AT =

o With no internal circulation fan: 4 (W/m?2 - °C)
e With internal circulation fan: 6 (W/m?2 - °C)

e Cooling air duct with forced air current (with internal circulation fan): 9 (W/m2 - °C)

The internal temperature rise AT (K) when using a heat exchanger can be expressed using the following
formula.

_ P
kx (4 —B) + qh

gh:  Heat exchanger cooling ability (W/°C)
B: Heat exchanger surface area (m?)

AT

<= =>

Air duct

|| <= AR

Figd5.27[]  Configuration[¢f[ControlPanelWith[AirDuct
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15.5.2 Heat Exchanger Specifications

15.5.2 Heat Exchanger Specifications

To improve the cooling abilities of the control panel, install one of the Heat Exchangers (manufactured
by Yaskawa) shown in Table 15.8.

Table[15.7[] Heat[EExchanger[Bpecifications

Heat Exchanger Cooling Ability Dimensions Mounting Surface
(mm (inches)) (m?)
REX1550 110 W/10°C (50°F) 295 x 890 x 50 (11.6 x 35 x 1.97) 0.31
(WxHxD)
HEATEX02 250 W/10°C (50°F) 440 x 924 x50 (17.3x36.4x1.97) | 0.45
(WxHxD)

The calorific content of the Cooling Ability column is the calorific tolerance when the internal air tempera-
ture rise within the unit is suppressed to 10 K (10 °C (50°F)) max.

Mount the heat exchanger internally as shown in Fig. 15.28 so that the internal air is drawn in from the
top and expelled through the bottom, and so that the external air is drawn in from the bottom and expelled
from the top.

Top
I Internal air Case
flow
/ N
External air
flow
Bottom

Heat exchanger
Fig5.28[] Example[¢of[Heat[Exchanger[Mounting
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15.6 Wiring Examples

15.6 Wiring Examples

Several examples of wiring diagrams are given below.

15.6.1 Independent Operation for Speed Control Using a Digital Operator

The following example shows independent operation using a Digital Operator. Fixed-position stop control
using RUN, stop, and a motor encoder is possible, so this operation is useful for test operations. As shown
in Fig. 15.29, operation is possible by wiring the motor encoder and connecting the main circuit only. For
Digital Operator operations, refer to Chapter 5 Operating the Digital Operator.
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Appendix

15.6.1 Independent Operation for Speed Control Using a Digital Operator

Special busbar

PIH NS P1N1 power PID NS 3-phase
iMCCB 1MC L | bl
VS-656MR5 |, L supply cable P1 200 VAC*!
R—5 oMy RIL1 '
ir N1 VS-626M5
3-phase S—M m
200 VAC*1 | 51CN
T8 oM— U
VT2
W/T3
2MCCB 2MmC
1-phase r—5 oMo Allr X
200VAC t &5\ A2/t L !
Flat cable
@ 520N
(Grounded to ) , ' @
100 Q or less.) 1CN Not used @ﬁ—,\; (Grounded to
U | 2CN 100 Q or less.)
Not used ! +5V | 4,56 M
| ov| 1,23 L
8N PA |16 L
«PA |17 TP,
! PB |18 [
T T «PB 19/ JP+
MCCB: Molded Case Circuit Breaker 1 PLG 14 [
1 5 MC: Magnetic Contactor | L #PLCI15[] TPt ¢
L AC reactor B v
6CN ' "
Digital Operator ' ! o
19,2021 |EXTCOMO,  THSA |8
2223 |24vCOM | THSB| S| TP
24,5 OVCOM SS |7 %
6[RDY v oy =
7| EMG \ 1CN'
8| FWD ! PAO [13]
9| REV \ xPAO |74]
10| TLH ' PBO | 15]|
DIGITAL OPERATOR 11 | TLL(INC) ' *PBO | 161]
VOP-132 12| SSC(SV) * PLCO| 11,
[T13|RST ' xPLCO| 12|
[[14| CHW ! SS| 1
1
s LT
LOCAL [ DRIVE — |
REMOTE, ﬁﬂ,l ﬁj 116 [ ORT ,
oAA 17| LGR , EXTCOM| 31 |
oo | AN S 78| MGR ! 24avcoM |32
oveom |33’
LOCAL ! |
REMOTI V H% 1 3 SCOM 1 D1 ﬁ
= 4|0V ! D2/ 20 |
v ! D4| 22 1]
33| ZSPD ) D5| 23
34| AGR ! D6| 24|
35| SDET : D7|25]
36| TDET ' D8 26 |
37| TLE ' D9 27
, 37| =
38| ORG ' D10 28|
39| ORE ! D11| 29
70| CHWE : D12/30]
42| COM1 L
ma L eee = = o
w3 6CN|
4 FLT SMI47
1
45 ov48
|| 26 | Fco v
_2_7 FC1 LM [50
28| FC2 |
29| FC3 oV 49
*: 400V class: 3-phase 400 VAG 21| FLTL < =
" . . . 46| TALM
% Indicated shielded twisted-pair cable 30| COM2
o— !
|> 1/0 Card

Figl15.29[] Stand-alone[Dperation[Using[Digital[@perator
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15.6 Wiring Examples

15.6.2 Speed Control Operation Combined with NC

This is the most popular operation using a main axis drive for a machine-tool. Sequence input signals such
as forward rotation and reverse rotation, and output signals such as zero speed and speed matching, are
connected to the I/O Module in the sequencer, and the speed references are connected to the axis control
module in the CPU. A basic connection example is shown in Fig. 15.30.

Special busbar

—_— _(!)_(!)_ - 3-phase
PIP NS 200 VAC*!
iMCCB 1MC L P1N1 power !
3-phase R_é'b_M—:-- h, Supply cable P1
200 VAC*1 _
00 VAC s—ﬁ—M—ll—o- s/L2 N1 Pp———————— DN VS-626M5 .
T—5o-My T3 5CN, 51CN VT2
] W/T3
2MCCB 2MC
1-phase ' —& oSV Al/r ! ! .
200VAC t 5o M A2pt
® | Flat cable ._
I , 520N ®
(Groundto 100Q ] @?;’__\; (Ground to 100 Q
or less.) 1CN Not used 2CN or less.)
Not used L +5V | 4,56 M I 1
! 3N 0V|{123 L 2 , |
i PA |16 T 3
Digital Opera- «PA |17 1P 4
[ tor (optional) |' PB |18 L |5
| *PB 19 TP 6 7 X
MCCB: Molded Case Circuit Breaker PLC| 74 K 7
MC: Magnetic Contactor NC PLC |15 TP 8
L: AC reactor ' T T T T co ST T T T a T 9
1 Output Module 6CN l | "
' *3 19,2021 |extcomo2!  THSA |8 b 11 18 !
' ' External 24V ' 2223 |24VCOM THSB | TP |12©—|
I 1 == I Ss 0
power supply | 24,25 0VCOM 7 \g/ |
' ' b4
. 0% 6[RDY v e |
| 0-C 7| EMG '
' | O/ ! 8| FWD ' NG
. o 9| REV . - — -
S5 70| TLH 10N, Control Axis . _|
' oo ' PAO [ 13 A\ ___,Module X
' o5 11 TLLANC) " .PAO |TA TP '
| | 2 } 2| SSC(8V) | pBO |72 — :
1
' oo 13 gﬁzv ' 4PBO |16 7P .
' o5 14 " PLCO|Ti — , X
: 3 Ll o ' upLco| T2l TP .
| , 0/0 s ORT , SS| 17 \,/ | '
oG 16 v ' '
1 1 1
o 17| LGR , \ ,
! 0/9 18| MGR Lo - -
| [e; 6CN
' roT oo T Scom[ 3] o '
1 Input Module | oV |4, N '
' 33| ZSPD ¢ SS | 2 \!} ) T ' '
' 34| AGR & 1 I_ ! _,
X | 35| SDET — —_
! X . 36| TDET
' 37| TLE '
! 38| ORG
' 39| ORE
! ' i 20| CHWE
! 42| COM1 !
1
! 43 oN
1 1 T 6
44 FLT CND
' o SM |47!
*1 400V class: 3-phase 400 VAC ! 45
Speed t
*2  EXTCOMO on 6CN and EXTCOM ' 26 | FCO oV 48 @ peedometer
on 1CN are isolated internally. : } 27 | FC1 <
T 1
*3  Connection when sequence input ! zz Egi LM |50
common is an external common. '
. 41| FLTL oV |ag @ Load meter
' . \ 46| TALM &=
P, indicates shielded twisted- , '30| COM2 !
.+ pair cable. , | 1/0 Card
L Y U S|

Fig5.300 Operation[CombinedvithINC
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15.6.3 Multi-step Speed Operation Combined with PLC

15.6.3 Multi-step Speed Operation Combined with PLC

As shown in Fig. 15.31, this is a multi-step speed operation to a maximum of eight speeds using internal
speed settings by changing the digital speed reference settings. This method is effective when performing
operations by repeating speed patterns that have been set beforehand, such as transfer machines and other
special hole-boring equipment. The speed references are set internally, so there is no effect from speed
reference offset and noise. For multi-step speed operations, select internal speed settings using the control
constant C1-37 (SEL?2) settings. For details, refer to 4.3 Using a 12-bit Digital Speed Reference.

—
O
P
2.
O Motor
3MCCB i -
Special busbar | 3-phase Z1Cooﬁngfan
200 VAC*1
1MCCB  1MC L PID NO PANT power supply PID NS '
s-phase R—8 >y '::ER/LYS_GF’GMRE’ cable b1 VS-626M5
§ " U/
200 VAC*! S ik S/L2 NIO———ONM V/T2§
T_R_M_"_orv“.( T3 5CN| | 51CN W/T3 !
' l
2MCCB  2MC
1 1
1-phase ' 0 Al/r ! ' ‘ |
200VAC t oMy A2t [ Flat cable [ 2en .
_,_—()% ' Not used|' @ @ ‘
= 1
(Ground to 100 Q 1CN 1 @@9—.; (Ground to 100 Q !
or less.) ; 3CN 2CN orless.)
+— 1
Not used Digital Operator *5x 41516| o) 1
1 5 (optional) vV|1.23 L 2 ) '
1. PA |16 . 3
MCCB: Molded Case Circuit Breaker =~~~ . xPA | 17]_JP, 4
MC: Magnetic Contactor PC —— e ———— p e e oo oo oo Q PFI;B 18 T () Ig
: * 19: X
L AG reactor 1 Output Module 6CN ! pLC |12 — = PG '
: 3 19,20,21 | ExTcoMo*2 , *PLC|T5] TP ¢ 8
! | External 24V ' $22,23 Z?IVC(K/IM | : : ’_9
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15.7 Internal Block Diagram

15.7 Internal Block Diagram

The M5 Drive internal block diagram is shown below.
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Appendix

15.8 VS-626M5 Specifications Entry Tables

Enter the specifications according to the configuration in use. Uncompleted items will be taken to be Yaskawa
standard settings, as indicated by numbers in dotted-line boxes.

Customer Name Model Device Name Application
Machining center, lathe ( ) | Main axis drive/Other ( )
B Machine Specifications
Power Required | Short-time rating kW ( min., %ED) Continuous rating kW
Power Transmis- | 1. Gear - High speed (H) Medium speed (M) Low speed (L)
sion Method 2. Belt Speed control
13. Direct connec- | range (min™!)
tlo.n ) Gear ratio
4. Built-in motor Load axis/Motor
axis
Motor axis con-
version inertial
moment
(kg m2: GD%4)
Acceleration/de- times/min. | Acceleration/de-
celeration Fre- celeration time
quency (0 <> Top) (s)
Speedometer '1./Not used
2. Used: Speedometer full scale ( ) min~!
Load Meter "1, Not used
2. Used: Load meter full scale ( )% (Over continuous rating)
Orientation Con- |1,/ Not used (No Orientation Card)
trol Method 2. Motor encoder (No Orientation Card)
3. Load axis encoder (with ETC62613X)
4. Magnetic sensor (with ETC62614X)
5. NC orientation (No Orientation Card)
Solid Tap [ 1] Not used --- Speed (H) Speed (L) Tap size
2. Used Max. speed ¢ to ]
(min~1)
Acceleration/de-
celeration time (5s)
Speed Refer- 11, Analog
ence 2. Digital 2-1 Binary

2-2 2-digit BCD
2-3 3-digit BCD

2-4 Internal speed settings

3. Serial commu-
nications

3-1 YENET1200

Input Common
Method (M5A

1. Sequence input signals

1-1 0 V common
1-2 +24 V common

Type Only) 1-3 External common
2. 12-bit digital input signals 2-1 0V common
2-2 +24 V common
2-3 External common
Remarks
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15.8 VS-626M5 Specifications Entry Tables

B Motor Specifications

Model Output characteristics Characteristic drawing number
Winding Selection 1. Single winding Output — Qﬂoat;}c’f?;fgu‘;u:sf‘;g‘ég‘g

2. Winding selection (kW) Continuous rated output
Continuous Rated Torque N. m (Basic low speed)
Shape 1. Motor with frame

2. Built-in motor
Mounting Method 1. Leg mounted

2. Flange mounted
Motor Inertial Moment kgem?2 (GD%/4)

Dimensions No.

Remarks Speed (min-)

B Inverter Specifications

Model CIMR-M5

Reference Card T131/0 Card (ETC62612X) (M5A)
2. YENET1200 Card (ETC62611X-SXXXX) (M5N)

Mounting Configuration " )Mounted in the panel (with fan)

2. External heatsink cooling (without fan)

Connection Diagram

Remarks
B Converter Specifications
Model CIMR-MR5
Servo Control Power Supply "1 Without power supply (MR5A)
2. With power supply (MR5N)
Mounting Configuration " )Mounted in the panel (with fan)
2. External heatsink cooling (without fan)
Remarks
B Power Supply and Environmental Specifications

Power Supply Voltage [1:3-phase 200 V (50/60 Hz), 220 V (50/60 Hz), 230 V (60 Hz)
2. 3-phase 400 V (50/60 Hz), 440 V (50/60 Hz), 460 V (60 Hz)
Tolerable voltage fluctuation 10% to 15%
Tolerable frequency fluctuation =5%
Voltage unbalance between wires 5% max.

Ambient Temperature and Humidity Inverter and Converter: 0% to 55% (internal air temperature 45°C
(113°F) max.)
5% to 95% (with no condensation)
Motor: 0 to 40°C (32 to 104°F)
95% max. (with no condensation)

Location for Use Indoors (with no corrosive gas or dust), or as per other standard specifi-
cations.
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Appendix

B Remarks

If using magnetic sensor orientation, enter the mounting radius of the magnetic.

Magnetic emitter: Eq

% Magnet Magnetic sensor: (14

MG-1378BS
FS-1378C

2. MG14448)
2. FS-200A)
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