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INSTRUCTION MANUAL
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0.4/0.2 TO 5.5/3.7kW

Upon receipt of the product and prior to initial operation, read these
instructions thoroughly, and retain for future reference.
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PREFACE

This instruction manual describes precautions and how to handle for proper and safe use of
high-performance AC drive systems employing the YASKAW A vector control inverter. Read this
manual thoroughly before operation.

This manual explains operation examples under typical conditions. For applications under
special conditions, contact your YASKAWA representative. Users are requested to use the
equipment within the range of the specifications and in the manner described in this manual.

YASKAWA ELECTRIC CORPORATION

General Precautions

+ Some drawings or photos in this manual are shown with the protective cover or shields
removed, in order to describe detail with more clarity. Make sure all covers and shields are
replaced before operating this product.

« This manual may be modified when necessary because of improvement of the product,
modification, or changes in specifications.

Such modifications are denoted by a revised manual No.

+ To order a copy of this manual, if your copy has been damaged or lost, contact your
YASKAWA representative.

+ YASKAWA is not responsible for any modification of the product made by the user, since that
will void your guarantee.




NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, maintenance or inspection of the
VS-626VM3C. In this manual, NOTES FOR SAFE OPERATION are classified as “WARNING”
or “CAUTION".

A  WARNING

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

injury to personnel.

A CAUTION

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

Even items described in L/!\ CAUTION | may result in a vital accident in some situations. In either

case, follow these important notes.

@ . These are steps to be taken to insure proper operation.
o

This manual also contains precautions for safe use of the equipment. Pay special attention to

precautions marked with A, A and .

AZ Precautions to prevent accidents that may lead to injury.

AC Precautions to prevent accidents that may lead to failure of damage to the equipment.

%  Precautions about installation or wiring conditions to prevent accidents that may lead to
failure or damage to the equipment.

RECEIVING

/A CAUTION

(Ref. page)
+ Do not install or operate any inverter which is damaged or has missing parts.
Failure to observe this caution may result in personal injury or equipment
damage' ............................................................................................................ 3




INSTALLATION AND WIRING

A WARNING

(Ref.
+ Only commence wiring after verifying that the power supply is turned OFF.

page)

Failure to observe this warning can result in an electrical shock or a fire.. «:sereeesveee 18

- Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electrical shock or a fire. ,
+ When wiring the emergency stop circuit, check the wiring thoroughly before operation.

Failure to observe this warning can result in personal injury. «o-ereeeceeereeieen, 18

- Make sure to ground the ground terminal & .
(Ground resistance---200V class: 100Q or less)

Failure to observe warning can result in an electrical shock or a fire. ---x+-ee-e- seeereene18
A CAUTION
(Ref. page)

« Lift the cabinet by the base. When moving the unit, never lift by the front cover. '

Otherwise, the main unit may be dropped causing damage to the unit. «=oeeoeereeeereien 9
* Mount the inverter on nonflammable material (i.e.metal). C

Failure to observe this caution can result in a fire. «scooeeereeerenniiniining EEER 9
+ For open chassis type, install a fan or other cooling device to keep the intake air '

temperature below 45°C.

Overheating may cause a fire or damage to the unit. Creserearersseersrtebines T 9
+ Verify that the inverter rated voltage 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. :

It may cause semi-conductor elements to be damaged. +---rererrererii 18
* To connect a braking resistor, braking resistor unit or braking unit, follow the

procedures described in par.5.

Failure to observe this caution Can reSult iN @ FIrE. ceeeeeeerieriientieierrersressesssesnnsessneess 18
+ Make sure to tighten terminal screws.

Failure to observe this caution can result in erroneous operation, machine damage

OF 2 FIL@, ++eveereernsoestommiiminenieeriensteideretnneensinrioenseneenessenens BTN s 18
* Never connect the AC main circuit power supply to output terminais U, V and W.

The inverter will be damaged and invalidate the guarantee. «++«+=+--eeerereerneicninnnn, 18

— I -




OPERATION OF DIGITAL OPERATOR

(Ref. page)
- Since the stop button of the digital operator can be disabled by a function
setting, install a separate emergency stop switch.
Failure to observe this warning can result in personal injury. «=«esosoeeermrere.. 55
TEST RUN
(Ref. page)

- Only turn ON the input power supply after replacing the front cover. Do not remove
the covers while current is flowing.

Failure to observe this warning can result in an electrical shock. «ocoroererrrreererneaen.. 79
- Never operate the digital operator or the switches when your hand is wet.

Failure to observe this warning can result in an electrical shock. «r-esorerreraeieieannn. 79
- Never touch the terminals while current is flowing, even during stopping.

Failure to observe this warning can result in an electrical shock. «-eroeerereremimia.. 79




A CAUTION

: (Ref. page)

- Never touch the heatsink or discharging resistor since the temperature is very high.
Failure to observe this caution can result in harmful burns to the body. -++=-=-reoreereere 79

+ Since it is easy to change operation speed from low to high speed, verify the safe
working range of the motor and machine before operation. : ,
Failure to observe this caution can result in personal injury and machine damage. +-79

- Install a holding brake separately if necessary.
Failure to observe this caution can result in personal Injury. ««---c-sereseresmrrrma. 79
- Do not change signals during operation. et
’I‘he machine or the inverter may be damaged ...................................................... 79

- All the constants of the inverter have been preset at the factory. Do not change
the settings unnecessarily.
The inverter may be damaged. For common terminal pins of sequence input signals,
change the pins according to input method in par.4.1. S R 79

MAINTENANCE AND INSPECTION

A WARNING

(Ref. page)

+ Never touch high-voltage terminals in the inverter.

Failure to observe this warning can result in an electrical shock. s-ererereeeerarmrenseaeenes 93
+ Perform maintenace or inspection only after verifying that the CHARGE LED goes OFF,

after the main circuit power supply is turned OFF.

The capacitors are still charged and can be dangerous. ««-«-eesesreeerrrerreiaia.. 93
+ Only authorized personnel should be permitted to perform maintenance,

inspections or parts replacement.

[Remove all metal objects {watches, bracelets, etc.) before operation.]

(Use tools which are insulated against electrical shock.)

Failure to observe this warning can result in an electrical shock. «=-rrreereerimeceacaeaeien. 93

A CAUTION

(Ref. page)
+ The control PC board employs CMOS ICs. Do not touch the CMOS elements.
The inverter may be damaged by static electriCity. «==++«++rrrsrerremrerroemmmininiiian 93
+ Do not connect or disconnect wires or connectors while power is applied to the circuit.
Failure to observe this caution can result in an electrical shock, personal injury or
equipment damage_ ............................................................................................. 93




OTHERS

— .

A WARNING

i
T
|
Ref. page)
- Never modify the product. ( page)

Failure to observe this warning can result in an electrical shock or personal injury and will

invalidate the guarantee.

A warning label is displayed on the front cover of the inverter, as shown below. Follow these
instructions when handling the inverter.
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Model CIMR-VMC25P5

Warning Label

B BR
WARNING

FH. BEOBENABDET,

® FEXMI. BEOMICIDTRBAABRETAT. TOBETICH> TS,

REODHZENABDET,

o BENRUMBEN® 1 ARG, KEDN—EBIFENTEE,
o BRITEMET > TS,

May cause injury or electric
shock.

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

e Disconnect all power before opening
front cover of wunit. Wait 1 minute
until DC Bus capacitors discharge.

e Use proper grounding techniques. ’J
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1 STANDARD SPECIFICATIONS

Table 1.1 Standard Specifications

Model CIMR-VMC |~ 20P4 2017 21P5 22P2 23P7 25P5

Max. Applicable Motor Output HP kW) | 0.5(0.4) 1(0.75) 2(1: 3(2.2) 5(3.7) 7.5(5.5)
Input Voltage 200, 220V (50,/60Hz), 230V (60Hz)

Allowable Voltage Fluctuation +10%, —15%

Allowable Frequency Variation +5%

Required Power Capacity 1kVA 1.5kVA 3kVA 4kVA TkVA 9kVA
Speed Control Range 1:200

Rated Output Control Range 1:2to1:8

Overload Capacity

120%.760s of 15-minute rating

Speed

Speed control by motor encoder signal

Control Method
Torque

Vector control with magnetic control

Braking Method

Braking resistor (provided separately)

Speed Regulation

0.2% maximum speed or below (load variation : 10 to 100%)

Speed Command

Analog =10V _7100%

Soft Start Time

0.1 to 180.0sec

Protective Function

Overcurrent, overload, overvoltage, overspeed power fault, excessive speed
deviation, motor overheat, encoder signal disconnection

Contact Input Signal

Emergency stop, operation ready, forward,/reverse run, gear selection,
soft start, torque limit, fault reset, orientation

Contact Qutput Signal

Zero-speed, speed agree, speed detection, fault during torque limit,

orientation

Encoder Signal Output

1024PPR (A, B Phase) 1PPR (C Phase) differential output

Monitor Qutput

Speedometer signal, load meter signal (analog, +10V)

Constant Setting

Digital operator (JOVP-100)

Ambient Temperature

0 to +55C (not frozen)

Storage Temperature*

—20 to +60C

tion)

Humidity 5 to 90%RH (non-condensing)
Vibration 1G at less than 20Hz, 0.2G at 20 to 55Hz

. Indoor (protected from corrosive gases and dust), less than 1000m (eleva-
Location

* Temperature during transportation (for short periods)







2. RECEIVING INSPECTION AND PRE-STORAGE CHECK

2.1 CHECK WHEN UNPACKING

Upon receipt of the inverter VS-626 VM3C Drives, unpack and check the following. Make sure that
the inverter is kept free from packing materials or fittings.
(1) Check the type and specifications of the delivered product with the shipping documents.
(2) Check optional equipment and spare parts.
(3) Verify that a parameter list is provided.
(4) Check for any damage during transportation.

If there is any discrepancy or any condition such as damage, or the delivered equipment does
not conform to listed specifications, contact your YASKAWA representative. Phone and fax
numbers of YASKAWA representatives are listed on the back cover of this manual.



211 Inverter Nameplat'e

692-448

. [sMoDEL CIMR-VMC23P7 A
200V CLASS INVERTER

*INPUT  AC 3PH 200-220V/50Hz
200-230V/60Hz

outout spee.————@ OUTPUT AC 3PH 22A

(Rated Current)
SPEC  23P7 |t

YASKAWA ELECTRIC\CORPORATION JAPAN
NPIT41117-5-@ |

Input Spec.
(Rated Voltage)

.

Option Display or Spec. No.

— INVERTER MODEL DESIGNATION

CIMR-VM c OO OO0

Max. Applicable Motor Output (0P4:0.4/0.2kW)
to

(5P5:5.5/3.7k W)
(P stands for a decimal point.)
Voltage Specification (2:200V series)
Specifications (C:Small capacity series)
VM3 Series

Fig. 21 Example of Inverter Nameplate



2.2 NOTES ON STORAGE

If the inverter is to be stored for a period of time, prepare the following conditions to keep the
equipment in good order.
(1) Temperature: 0C to +60TC

(2) Humidity: 5% to 90% (RH) (Non-condensing)
—% — Air containing 50% RH at +40C condenses when cooled to +28°C. Take special care if

extreme temperature fluctuations exist/occur in the storage area.
(3) Location: Indoors free from corrosive gases and dust







3. MOUNTING AND WIRING

3.1 NOTES ON INSTALLATION OF THE MOTOR

@ The flange surface and the output shaft of the motor are coated with rust preventives or
® grease. Clean the flange surface, output shaft, and keyways with thinner before installa-
tion.

3.1.1 Installation Location

(1)  When the motor with cooling fan is applied, make sure that enough cooling air is supplied to the

cooling fan. The motor opposite drive end (where cooling air is exhausted from) must be separated

from nearby equipment by 100 millimeters or more.

—Y% — If supplied air is insufficient, motor thermal fault protection may be activated even if the
load is within the rating.

(2) The motor must be protected from water or oil splashes.

—% — Entry of water or oil into the motor may deteriorate insulation and cause a ground fault.

(3) The motor must be mounted on a sturdy bed, base, or frame.

—% — Adding to the motor weight, dynamic load is applied to the bed during operation, and
vibration may occur.

3.1.2 Installation Orientation

(1) Flange-mounted type motors can be mounted when the motor output shaft is connected to the

load machine in a horizontal to vertically-downward position.

— % — If the output shaft is directed upward, excess force is applied to the motor bearing and the
life may be shortened.

(2) Foot-mounted motors must be mounted on the floor with the foot down.

— — If the motor is hung upside down, excess force is applied to the foot and its life may be
shortened.



3.1.3 Connection to Load Machine ; ,

(1) To connect directly, align the centers of the motor shaft and load machine shaft, so that the two

shafts form a straight line. Use a spline if necessary.

— % - If the centers of the shafts are misaligned, excessive twisting force is applied to both the
motor shaft and load machine shaft, and the bearing may be damaged or worn out quickly.

‘ LEVELER

—
- ].The gap A must be uniform and must be less than 0.03mm.

E 2.Bap B must be less than 0.03mm.
i LL

Fig. 31 Connection between the Motor and Load Machine

(2) For V-belt drive, lay the motor and spindle parallel to each other, and perpendicular to the line
passing through the centers of both pulleys. Radial load applied to the shaft end of the motor output
flange must not exceed the limit.

— % — If the belt is not placed at an exact right angle, vibration may occur or the belt may slip.
If an excess radial load is applied to the motor shaft, excess force is applied to the motor
bearing and its life may be shortened.

(3) The arc of contact (¢) must be 140° or greater.

—% — If the arc of contact ( ¢) is smaller, the belt may slip.

R ]

] BELT ! 1.When Gis 1000mm or more:d < mm ‘
- - : ARC OF
c | eWnenCisless then m0mmig/C< /oD .‘ ARGOF
3.8<1/3
s
MOTOR SHAFT

LOAD SHAFT

Fig. 3.2 * Gonnecting a Belt

(4) To use gears, lay the motor and machine shafts parallel to each other, and engage the shafts at
the centers of the tooth surfaces.

—% — If the tooth surfaces are not engaged properly, gear noise occurs.

(5) To attach pulleys or gears to the motor output flange, they must be balanced well. The motor
is in dynamic balance when a half-key having a half-thickness of the size shown in the dimension
diagram (of the shaft) is attached.

—% — A slight unbalance may cause vibration during high-speed rotation.



3.2 NOTES ON INSTALLATION OF THE INVERTER

@ When carrying the inverter, handle with care so as not to damage it. Holding the face plate
P4 or PC board frame when carrying may damage the equipment.

3.2.1 Installation Location _

(1) The inverter must be kept free from water or oil splashes.

—% — Entry of water or oil into the inverter may deteriorate insulation and cause a ground fault.

(2)  Avoid direct sunlight.

—% — Radiant heat of the sun may raise the temperature in the inverter over the operating
thermal range and life of electronic components may be significantly reduced.

(3)  Avoid corrosive gases and liquids. Avoid locations where dust or iron powder is abundant.

— Y% — Corrosion by harmful gases or adhesion of dust may deteriorate insulation resistance and
cause a ground fault.

(4) 'The inverter houses the heat sink cooling fan at the rear. Leave 150 mm or greater clearance

on the upper (exhaust) and lower (entry) sides of the fan to prevent cooling performance deteriora-

tion.

-y — If air flow is obstructed and insufficient cooling air is supplied, a heat sink overheat error
may occur even when the output is within the rating.

{(5) Although the control panel open-chassis type inverter is operable at 0°C to +55C, air entering

the heat sink must be 45C or below. See Fig. 3.3.

—% — [If warmer air is input, heat dissipation from the heat sink is reduced and a heat sink
overheat error may occur even when the output is within the rating.

(6) For ease of periodical inspection and maintenance, leave space to open and close the PC board

frame. Also make clearance of 30 mm or greater from each side panel of the inverter.

— 9% — If the above clearances are not provided, proper inspection and maintenance will not be
possible.

3



(7) Place sealant at the unit mounting joint to prevent entry of dust. -
—% — If no sealant is applied, water or iron powder may enter from the joint to deteriorate
insulation and cause a ground fault.

80mm OR 30m OR
GREATER GREATER
ot JRSY N S — *
_1 50MOR GREATER  AIR
{ V-
= ALLOWABLE = 3
== TEMPERATURE \ ) Q
] ON THE CONTROL L
L PANEL SIDE:55C
il
" E INTAKE AIR
: : TEMPERATURE:
—10 TO +45C
/
FRONT COVER | f
= — . CT 1 4
150m OR GREATER a
AR
(a) Clearance on the left and right sides {b) Clearance above and below

Fig. 3.3 ' Inverter Installation Space
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3.2.2 Exterior and Mounting Dimensions
Table 3.1 shows the exterior and mounting dimensions for VS-626 VM3C drives.

Exterior Dimensions Mounting Dimensions
W

R

Tt MAIN CIRCUIT
TERMINAL "
H
[Als[TINEEEUVW
el
/

“CHARGE" | - O

INDICATOR Wi ™~
5 LAMP T 4:MTG BOLT

D
692447

Table. 3.1 Exterior and Mounting Dimensions

Voltage Model Copacity Exterior Dimensions in mm (inches) | Mounting Dimensions in mm (inches) | Approx Mass

Class CIMR-VMC! kVA W H D W, H, d kg (Ib)
20pP4 1 2045 | 304 190 180 285 M6 5
20P7 15 (8.35) | (12.4) | (7.76) | (7.35) | (11.6) (11.02)
21P5 3 2045 | 304 225 180 2

200V 045 o B M (1543)
99P9 5 (8.34) | (12.4) | (8:86) | (7.35) | (11.6) 5.
23P7 75 2045 | 354 255 180 335 M6 10
25P5 10 (8.34) | (13.9) | (10.0) | (7.35) | (13.2) (22.05)

3.2.3 Installation Orientation

For cooling efficiency and ease of maintenance, the inverter must be installed in a vertical position

with the input-output terminals below.

—% — If the inverter is placed in a horizontal position, the inverter inside temperature exceeds the
operating thermal range even when the output is within the rating, and the life of the
electronic components may be significantly reduced.

@ Do not drill or weld the control panel after mounting the inverter. Otherwise, metal chips
may be left in the inverter and lead to a failure.
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3.3 CONNECTION

Fig. 3.4 shows equipment configuration for a drive system. Connect the power source, inverter, and
motor properly according to the drive system configuration and connection diagram.

When the drive is to be used for single-motor drive and no system connection diagram is found, refer
to Fig.3.4. '

THREE-PHASE VS-626VM3C
POWER SUPPLY ’\

q MOTOR POWER CABLE
: ~ MOTOR

BROUNDING s °

TERMINAL '
L\ - -
% \‘L > o
//I////[/////IIII/ 0,

POWER SUPPLY ‘CABLE —_— ENCOBER CABLE
‘ POWER SUPPLY CABLE FOR
MOTOR COOLING FAN

BRAKING REGISTOR

Fig. 3.4 Configuration for Single-Motor Drive System
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3.4 WIRING SPECIFICATIONS

Take the following into account when selecting the inverter power cables, motor cooling fan power
cables, and control signal lines.

3.41 Power Cables and Terminals

Table. 3.2 lists the rated current, types and size of cables, and terminal size of the inverters. Layout
of the motor terminal box is shown in Fig. 3.5 (Connector Terminal Layout). Layout of input and
output terminals of the inverters is shown in Par.3.2.2, “Exterior and Mounting Dimensions”.

Table. 3.2 Power Cable Specifications

. . , Terminal Name and
Cable Nominal Cross Section (mm?)* .
Inverter e ST:‘eV‘;’n‘Zze
verter
oImaslc | Rated | 600V Vinyl 600V Flame-resistant | 600V Rubber-insu- o
i~"""% | Current Cable Crosslinked Polyethylene lated Cabtyre
(A) (v, V) Cable Cable (CT) Input Output
20P4 3 2.0 2.0 2.0 M4 M4
20P7 5 2.0 2.0 2.0 M4 M4
21P5 9 2.0 2.0 2.0 M4 M4
200V
22P2 13 2.0 2.0 2.0 M4 M4
23P7 22 3.5 2.0 35 M5 M5
25P5 33 5.5 3.5 5.5 M5 M5

Note: Motor terminal screw size is to be M5 for 5.5kW (15-minutes rating) and M4 for 3.7kW or less.

* Cable size is selected assuming external suspended wiring of single 3-core cables at an ambient temperature of
30C.
Maximum allowable conductor temperature is 60°C for the IV, VV, and CT cables, and 110°C for the 600V
flame-resistant crosslinked polyethylene cable.

If the ambient temperature is higher than 30°C, allowable current of cables is decreased.
@  Refer to the rated current in Table 3.2 and select appropriate cable size according to JIS

standards or the technical data provided by the cable manufacturer. Related JIS standards

are as follows :

IV : JIS C 3307

VV : JIS C 3342

CT : JIS C 3302

The flame-resistant crosslinked polyethylene cable shall conform to Japan cable industrial

standard JCS No.360.

13



3.4.2 Control Signal Lines

Table. 3.3 lists types and sizes of control signal connectors and cables. Layout of the motor terminal
box is shown in Fig. 3.5 (Connector Terminal Layout). Layout of input and output terminals of the
inverters is shown in Par. 3.2.2, “Exterior and Mounting Dimensions”.

Table. 3.3 Specifications of Control Signal Connectors and Cables

Between NC/PC and Inverter "Between Inverter and Motor
Cable et oSt Cable Connector

0.3mm? concentric 50-core
or 600V vinyl sheathed
cable (IV) Complex KQVV-SWi
(0.5mm?* AWG 22X3C
or complex KQVV-SW 1\21(?‘5301‘” ?;%"Z,OL)FT AWG 26X 6P N%; '1515)
AWG 22X3C (50 pins) pins YASKAWA drawing No. P
AWG 26 X6P DP 8409123
YASKAWA drawing No.
DP 8409123

* For the 1CN signal line except for the analog signals such as speed instructions, 600V vinyl sheathed cable (IV)
can be used. When this cable is used, the signal and power cables must be separated and the cable extension

must be as short as possible (20m or less) to reduce noise. )
t  The diameter of the wire bundle must be less than the connector leading port.
MR-50LF: 16mm dia
MR-20LF: 11mm dia
I The signal and power cables between the inverter and the motor must be separated and the cable extension
must be as short as possible (20m or less) to reduce noise.

@ Do not run the signal and power cables in the same duct and bundle them. Malfunction of
® the equipment may occur.

14



3.4.3 Control Signal Connectors Terminal Layout

Fig. 3.5 shows terminal layout of the control signal connector. Also refer to Fig. 3.6 (Standard
Wiring Diagram) when designing interface with NC or PC. For descriptions about control signals,

see Par. 4, “CONTROL SIGNALS.”

{ 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
COM|RST |ORT TLIM! SSC |LGR [REV [FWD{RDY [EMG |COM |COM
1 (INC)| (8V)
32 31 30 29 28 27 26 25 24 23 22 21 20 19
ORE |ORG | TLE ZSPD|AGR|SDET| 0V | LM | 0V | SM
18 17 16 15 14 13 12 11 10 8 7 6 5 4 3 2 1
SS |*PBO PBO *PAO PAOQO *PCO| PCO (FLT{FLT|FLT| 0V ov 0V [SCOM| SS |+15V
o ¢/ NC ) NO/ o]
PCB Side Connector : MR-50RMAG
Cable Side Connector : MR-50LF (G)
(8) CONTROLLER 1CN
F 20 19 18 17 16 15 14 ENCODER CONNECTOR
LFG «PB| PB [*PA| PA [*PC| PC ML Connector (MLR-12)
1312110 9]s ORGEI[E
THSB|THSA GE®
10 12
7 6 5 4 3 2 1 @ @
+5V|+5V|+5V| 0V | 0V SS Sign Terminal
(0V) 1 | DC+5V 7 | PC
: . 2 |0V 8 *x PC
PCB Side Connector : MR-20RMAG 3 TPA 9 | FG (Frame Ground)
Cable Side Connector : MR-20LF G 4 [ *PA 10 | SS (Shielded)
5 | PB 11 TS
6 * PB 12
(b) CONTROLLER 2CN (When encoder is provided with zero-point signal)

Notes: 1. The terminal layout is a view of the board
connector viewed from the engaged part.
2.1n the figures, [] indicates an input signal
to the inverter, whereas [ indicates an
output signal from the inverter.
3. Asterisk (*) with the 2CN signal indi-
cates reverse rotation signal.

Fig. 3.5 Connector Terminal Layout
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3.5 STANDARD WIRING DIAGRAM

3.5.1

16

AC SPINDLE MOTOR

Notes:

1. P_{_: Twisted pair wires.

2, Asterisk (#*) indicates reverse
rotation signal.

CONNECTOR ON
CABLE:SIDE

1CN : MR50LF
2CN : MR20LF

When Using Braking Resistor Unit
oM
-5 o—MN -
THERMAL RELAY.
TRIP CONTACT
A [}
1% 2 [BrRAKING
Lo o-—! RESISTOR
P ! B| |UNIT (OPTION)
oo A1 Tumone)
b0 o—
v——O/O—"—— s ORT
P | 44| RST
L 1] +15V
ANALOG |y - SS(0V)
SPEED _3[scom
REFERENCE — { 1| ov
1 THSB_|
. —1
M ov SS_
] @% - fOV)‘C v
SM
2
Sa ] 1 :PAO
J : oV,
~—— —
R SELYe LMI
I [jis[PBO
NIRRT R
I TEplpco
1 'P[ | *PCO
T [ ss(ov)
| SDET + Some motors are not provided
‘ :?SGF?D with fan, depending on their
. i :TLE 1 Example of _the connection
80| ORG when sequence input com-
g1] ORE mon is O or +24V common.
T
45| COM!1
o FLT
i
+24C0OM
EXTCOM OVCOM
-
Fig. 3.6 Standard Wiring Diagram



3.5.2 When Using Braking Unit and Braking Resistor Unit

THERMAL RELAY
TRIP CONTACT

BRAKING .
RESISTOR
UNIT (OPTION) AC SPINDLE MOTOR
e
200V B2 Bi/P BRAKING
_0/_\0_/\/\_% R VS-62EVMAC UNIT (OPTION)
—O O—/\/\—4 S U
—o0
T 1CN v
com? 33,34, COM w
35[EMG E
o o—
% 36| ROY 2CN E__.—
< 37] FWD +5v [4581]
— 38{ REV ov 23 Lt
o 39 LGR pa_]16 b
| o 40| sSC(sV) xpA [P Y |
o 41| TLIM(INC) pB__|18 I
% 42 «Pp_[19]1PY ) |
- 43| ORT PC 14 1 :
o 44| RST xpc_|B][P Y+ 1
11 +15v ™
2] ss(ov v
ANALOG 1 3 sc(om) b
SPEED aalt THSA L 8 P
REFERENCE L 4| ov T
=15 Thee _| 9[[P § 1
6] oV ss(ov)_{ 1! T
7 1CN_|
81 ov M ] 5111
4 19 e
1120 1. P . : Twisted pair wires.
Ty ] 14 | PAO ov_|22 2. Asterisk (.*) indicates reverse
; {pI 15| *PAO LM ] 23 rotation signal.
Lo 16| PBO
I pilli7] #pPBO CONNECTOR ON
Lo 12| PCO ov_|[24 CAECBLE SIDE .
*PCO 1CN  MR50L
AP HIe] *PC T 2CN MR20LF
{ D 18] sS(0V)
25, SOET
26| AGR t Some motors are not provided
27| ZSPD with fan, depending on their
28 capacity.
¢
-
29| TLE
30| ORG t Example of the .connection
31| ORE when sequence input com-
] 32 mon is 0 or +24V common.
7 (Refer to par.4.1)
45| COM1
9

FLT

0
10
1

+24VCOM

(L]

EXTCOM ovVCOM

Fig. 3.7 Standard Wiring Diagram 17



3.6 NOTES ON CONNECTION

Complete interconnections, following the instructions given below.

(1) Control signal leads (1ICN and 2CN) must be separated from main circuit leads (R, S, T, U, V,

W) and other power lines and power supply lines to prevent erroneous operation caused by noise

interference (Electromagnetic interference).

—% — If a signal line (especially the motor encoder signal line) runs along a power cable, the dv/
dt noise from the power cable may cause a serious malfunction.

(2) When a twisted shielded wire is used for the control signal line, the terminal must be insulated

as shown in Fig. 3.7, except for the motor encoder signal line between the inverter and the motor

which must be connected on both ends because the encoder signal line in the motor is a multicore

shielded cable. The extension of the control signal line including the encoder signal line must be 20m

or less.

—Y% — A longer motor encoder signal line between the inverter and the motor may result in a
voltage drop in the line, reducing encoder power voltage and causing a serious malfunction.

SHIELD ARMOR

SHEATH /

TO SHIEL
SHEATH TERMINAL NEVER CONNECT

INSULATE THESE PARTS
WITH INSULATING TAPE.

Fig. 3.8 Shielded Lead Termination

(3) Make a positive grounding using ground terminal E on the casing of VS-626VM3C.

* Ground resistance should be 100Q or less.

* Never ground VS:626VM3C in common with welding machines, motors, and other large-current
electrical equipment, or ground pole. Run the ground lead in a separate conduit from leads for
large-current electrical equipment. .

* Use ground lead listed in technical standards of electric installation and make the length as short
as possible.

* Even when VS-626VM3C and motor is grounded through its mountings such as channel base or
steel plate, be sure to ground VS-626 VM3C using the ground terminal &.

* Where several VS-626VM3C units are used side by side, all the units should preferably be
grounded directly to the ground poles. However, connecting all the ground terminals of VS-
626 VM3C in parallel, and grounding only one of VS-626VM3C to the ground pole is also permis-
sible (Fig. 3.8(2)). However, do not form a loop with the ground leads (Fig. 3.9(b)).

O X O X

(8 Good (b) Poor () Good (b) Poor
Fig. 3.9 Grounding of Three VS-623VM3C Units Fig. 3.10 Grounding of Motor and VS-626VM3C

18



(4) Phase rotation of input terminals (R, S, T) is available to each direction, clockwise and

counterclockwise

(5) Never connect the power supply to output terminals (U, V, W).

—% — If the power supply is connected to an output terminal, excess current flows and internal
transistors may be damaged.

(6) Connect inverter output terminals (U, V, and W) to corresponding motor terminals (U, V, and

W).

—% — Connection error may cause motor buzzing and vibration, or improper rotation.

(7) It is possible that failures caused by grounding or short-circuiting of output cables may occur.

Be careful not to let cables come in contact with the case.

{(8) Never connect phase advance capacitors between the inverter and the motor. (Fig. 3.10)

— % — Inverter output overcurrent protect may be activated or the motor may run away. Phase
advancing capacitors may be overheated or damaged by high-frequency component of
inverter output voltage.

ﬁR y
S Y

T W

INVERTER
V8-626VM3C

(Never connect phase advancing capacitor)

Fig. 3.11 Removal of Phase Advancing Capacitor

(9)  When a ground fault interrupter or leak relay is used, it must be well balanced and placed in the
power supply line as shown in Fig. 3.11.

Since output from the controller contains a high-frequency component, zero-phase current may flow
through the voltage-to-ground capacitance of the inverter-motor cable (C1) or the voltage-to-ground
capacitance of the motor (C2), improperly activating the ground fault interrupter. To avoid this,
observe the following:

(a) Make the cable between the inverter and the motor as short as possible to reduce steady
zero-phase current.

(b) Set rated sensitivity current high.

(¢) Use a specialized inverter or impulse wave inactive ground fault interrupter.

GROUND FAULT
INTERRUPTER
POWERSUPPLY [~ !
1 o— IAVA\ ¥ - R.S.T UV.W
[ON 7);C 2

a8

Fig. 3.12 Installation of Ground Fault Interrupter
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(10 If both the VS-626VM3C inverter and magnetic contactor are placed in the same control panel,
the controller may sometimes operate erroneously due to the noise generated from the coil of the
magnetic contactor. Connect a surge suppressor in parallel with the coil of the magnetic contactor.
The surge suppressor will absorb the energy stored in the coil of magnetic contactor and thus must
have a capacity suited to the coil. YASKAWA’s magnetic contactors and surge suppressor are
shown in Table. 3.4.

CAUTION .
Never connect surge suppressor to the output terminals (@, &, @) of the controller.

— % — If there is no surge absorber, making or breaking of the magnetic contactor generates surge
voltage from the winding, disrupting the signal on the inverter control signal line.

Table. 3.4 Application of Surge Suppressor

Magnetic Contactor T

and Control Relay -
Type Type Specifications Code No.

Surge Suppressor*

Magnetic-contactor
HI-10E, -20E, -25E,

-35E, -50E, 65E,, 250VAC

Control relay
RA-6E;, RL-33E

Contro! relay
LY-2, -3
200V | [Manufacturer:
Class OMRON
Corporation] )
HH-22, -33 250VAC
[Manufacturer: FUJI DCR2:10A25C 0.1 F 42000 002482
Electric Corporation]
MM-2, -4
[Manufacturer:
OMRON
Corporation]

% Surge suppressor is mady by MARCON ELECTRONICS Co., Ltd.
Use the surge suppressor shown below when any surge suppressor is used other than the
above. : B
200V class : Type DCR2-50A22E

t+ Magnetic contactors and velays for control are products of YASKAWA CONTROL Co., Ltd.
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4 CONTROL SIGNALS

4.1 SEQUENCE INPUT SIGNALS

For input signals, take the following conditions into consideration.
(1) Possible input methods are 0V common, +24V common, and external common. Select one
input by the selection connector on the controller (shown in Fig. 4.1).
{2) Before changing the selection connector, turn OFF the power.
—% — If the selection connector is changed when the control power supply is ON, the control
power supply is short-circuited and the PC boards may be damaged.
(3) Insert the selection connector so as to connect terminals in a column, namely 1 and 2, and 3 and
4.
—+ — If terminals in a line are connected, the +24V power supply is short-circuited and the PC
boards may be damaged.
(4) When the external common input method is selected, prepare a +24V power supply (20V to
26V) for the input signal.
(5) When relay contacts, etc. are used, the contact capacity must be 30V or above (5mA or above).
(6) The filter in the level shifter circuit in the input section causes approximately 5ms delay in the
signals.
(7)  Fig. 4.3 shows the input circuit, and Table 4.1 gives the signal functions.
(8) The ON/OFF status of the input signal can be checked by control signal V1-09.
Refer to Fig. 4.2 for the display. See Par.7 for operation.

./’ﬂ!
//
eV COM 2 T

31 s SELECTION PIN

N 31 |
e
- LT [
42 4 2 4 ?
EXTCOM v COM

—
Select one input and insert the
selection pin.

1CN 20N
O —____l

—Z‘ﬁ— Before changing the selection pin. turn OFF the power.
Insert the selection pin in a pasition shown in the figure.

Fig. 41 Input Method Selection Pin

-— -—— -— -— -—
EMG RDY FWD REV LGR
amus e - e -
SsC TLIM ORT RST
F____N N AR, A AR

Note : Input signai of “Closed Status” is indicated by the lamps.
Fig. 4.2 Display of Input Status (V1—09)
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4/ o
{
|
i
t
I
|
{
|
L

+o4v
+24V COM T

F— l T3 I 1 -I | I 1
4 2 4 2 14 )
EXTCOM ‘5

0V CoMm
(@) OV Common Input Method Interface

%

3.9k

s o
:
:
|
L

+24V COM [
LEOM 3 13 ‘ 173 i
( 4 | ? 41 I 2 4 | 2
ExTcom| T 0V COM
+24v
a0y (b)  +24V Common Input Method Interface
OR
Y
| 8.8k0 e e ;
Lo 4 , " ,
] 3 |
3.9k | N !
1 L _________ 4
 com +24V COM
oV P 7 T 3 b3 ‘
on 4 ol 4 2 4 2
o4y
L 0V COM
EXTCOM

(¢) External Common Input Method Interface

Fig. 4.3 - Input Interface Circuit



Table 4.1 Functions of Sequence Input Signals
Signal Con,:;a'ctor Pin No. Sinr:al Function
Ready 1CN 36 CLOSE | «If |[RDY | is closed during operation, the base is immediately
blocked to shut down motor current. Close again to
restart.

- By changing the selection signal C1-37 (SEL 2) bit 3 and 2,
becomes the following status.

“+1”  When @(J is opened during run, the motor will rapidly be
stopped by regenerative braking. Then, the current is interrupted
to open the MC.

“Iy” © When B?_I—)X] is opened during run, the motor will rapidly be
stopped by regenerative braking.

Then, the current is interrupted, but, MC is still closed.

* When | RDY |is not used, always close N0.36 pin. Then, when 0V
common or +24V common input method is selected, connect
1CN-pin No.36 to pin No0.33. When external common input
method is selected, close 17&@ externally.

Forward ICN 37 | CLOSE | - With [RDY ] and [EMG] closed and the speed reference positive,
Run when |FWD| is closed, the motor runs CCW as viewed from drive
an EV ] is clos
end ; and when | REV | is closed, the motor runs CW. Therefore,
Reverse 38 CLOSE when‘ speed refer-ence and run signals are combined, the motor
Run runs in the directions shown below.
REV SPEED REFERENCE ® e
Operation | |FWD] CCW CwW
Signal REV CwW CCW

-

When the signal is opened during run, the motor is stopped by the
regenerative braking and when the motor speed reaches to zero,
the motor current is interrupted by gate blocking.

The acceleration time is set with the soft start constants

(C1-10 Tgpe).

The time between halt and 100% rated speed can be set between
0.1 and 180.0 seconds. However, for some load inertia values, the
accel ~decel time may be exceeded than the soft start set time.

and should be closed at least 15ms after are
closed. and | REV | should not be closed before and
[RDY].

.

.

EMG [cLosE
[ROY [cLose
i
|
[Fwo] or [Rev]! [close
)
o

15ms and above

» When both and | REV | are closed, the motor stops.
In this case, if whichever of them becomes open, the motor
resumes running, so that care must be taken to avoid accident.
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Table 41 Functions of Sequ_ence Input Signals (Cont’d)

Connector

On

Signal No. Pin No. Signal Function

Forward ICN 37 CLOSE | « When or is closed, the motor runs at the speed
Run specified by a speed reference. Be sure to first set a speed when

FWD running the motor.
Reverse 38 CLOSE
Run

REV SPEED REFERENCE

[Fwo] oR [REV]

* When a trouble occurs during run, base is blocked immediately to
interrupt the motor current.

* Open and signals before turning power ON. If either
or is opened, motor cannot be started.

Emergency ICN 35 OPEN | « Operation is ready within 2.5 seconds after closing [EMG|
Stop During the delay time, the main circuit capacitor is changed.

* When is opened during run, the motor is quickly stopped by
regenerative braking, and then, the current is interrupted and MC
is opened. Even when the motor is not stopped, the current is
automatically interrupted after 10 seconds.

* After opening , operation will not be ready even after
closing again unless IFVVD| and | REV | are opened.

* When is not used, always close No0.35 pin. Then, when 0V
common or +24V common input method is selected, connect
1CN-pin No.35 to pin No.34. When external common input
method is selected, close No.35 pin externally.

Torque 1CN 41 CLOSE | - This signal temporarily limit motor torque during operation.
Limit * When is closed, torque is limited. In this state, torque

Incremental
Signal

limiting signal is output.

* The torque limit. level when is input can be set up for
external operation torque limit level C1-24 (TLgyr) from 5% to
120% of the 15-minute rating.

TORQUE 120%
LIMIT
LEVEL

* When |TLIM] is not to be used, leave pin No.41 open.

* This signal is used for incremental operation during orientation

control. The signal is input to pin 41 when bit 0 and bit 1

of select signal C1-36 (SEL1) are set to “y” and “|”, respectively.
INC | is effective when input simultaneously with or before
ORT |

«If | INC | is input when power is turned ON or is input
without performing the absolute positioning, an incremental error
(code: F-d15) occurs. '

* When is input after , incremental operation is start-
ed from the stop position at that time. Therefore, absolute
positioning must be performed in advance if positioning precision

is required.
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Table 4.1 Functions of Sequence Input Signals (Cont’d)
Signal Connector Pin No. 'On Function
No. Signal
Soft-start 1CN 40 CLOSE | + This signal is for cancelling the soft start function so that speed
Cancel reference is changed by speed command without delay, for inching
m or other special control modes.
* When [b_&;:g,] is closed, the accel/decel set time is disregarded,
Servo Mode and the motor is accelerated or decelerated in short time by the
Signal current limit accel “decel function.
* When [}_g_cj is not to be used, leave pin No.40 open.
CLOSE | - Selecting “|” on bit 3 of selection signal C1-36 (SEL 1) permits
change to servo mode for solid tap, etc.
SEL 1
Bit 76543210
E‘“(’ . Soft start cancel at 1CN-40 “close”
- | :Changes to Servo mode at 1CN-40 “close”
[The gain of speed 100R. etc. changes to servo made)
- The following control constants are effective only when servo
mode is selected:
+ Speed control ratio gain: C1-05, (7
» Speed control integral time constant: C1-06, 08
+ Servo mode flux level: C1-31
« Servo mode base speed ratio: C1-32
Alarm 1CN 44 CLOSE | - This signal is for restoring the run ready status after eliminating
Reset the cause of the tripping of the protective circuit, as the result of
RST ! overcurrent or overload.
OPEN | - WW is effective only after the tripping of a protecting circuit.

While [FWD] or REV] is closed, or | ORT | is closed, resetting is

not possible,

+» The | RESET | switch incorporated in the digital operator equiva-
lent to this signal in function.

- Resetting is effected by [T&TJ edge signal.
Therefore, close [I_?”Sﬂ and open it.

« In the protective circuit sequence, malfunction has priority.

An example of the timing chart for resetting is given below.

OVERLOAD
PROTECTION _| 1
(oLd !
[ FWD] :CLOSE
i | OSE] (CLOSE; CLOSE
[RrsT] o] \
RUN !
FAULT INDICATION 1
F-700 4
MAL FUNCTION
SIGNAL ROTECTIV V RESET END
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Table 4.1

Functions of Sequence Input Signals (Cont’d)

. nnect , .
Signal Connector Pin No. O n Function
No. Signal :
Orientation 1CN 43 CLOSE | « This is an instruction signal of electric orientation.
m * When is input, the spindle is immediately moved and
stopped at a specified position.
* Open when replacement of a tool or workpiece, or any
other work has been performed in the positioned status.
« If an emergency stop occurred during orientation, operation can-
not be restarted unless is opened.
* Open before turning power ON. Otherwise, operation
cannot be started.
 If there is no orientation card (option), use the motor encoder
signal for positioning.
* When is not to be used, disconnect pin 43.
L Gear 39 CLOSE | -« These signals change parameters such as gear ratio and gain to
Selection optimize control according to gear selection of the spindle.
Signal *» Use the gear select signals as listed in the table below.
:
LGR Function
OPEN | H—gear selection
CLOSE | L—gear selection
* For gear ratio and gear selection, refer to Table 4.2.
Table 4.2 Gear Selection by Gear Ratio
Number i .
. \ Spindle Speed Gear Selection
of Gear Ratio Gear Ratio (= Sl )
Speeds Motor Speed L Gear (LGR)
— 25 : 0.6 %
—_—
1
—_ 0.8 0.05 O
HIGH e X
2
LOW 0.8 0.05 O
Note: Contact your YASKAWA representative on the other combinations (O++-ON, contact closed
of gear ratio. X---OFF, contact open
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4.2 SPEED REFERENCE

Table 4.3 Speed Reference Input

Connector

Signal No. Pin No. Function
Analog Speed 1CN 3  Rated input voltage is =10VDC. If the rated motor speed cannot
Reference be obtained at rated input voltage, it can be adjusted by motor

speed adjustment constant C1-12 (SAD]J).

« The allowable input voltage is =12 VDC.
However, since the controller limits it at 105% or 110% of rated
value, the rated speed of the motor is limited at 105% or 110% of
the rated speed. Select the level of speed limit by bit 5 of select
signal C1-38 (SEL3). When “'” is set for the bit 5, 105% is set up.
When “I” is set, 110% is set up.

* The input impedance of [ SCOM | is 50 k(.
» With various combinations of | SCOM | and run signals, speeds and

directions of rotation shown below are obtained.

RATED SPEED | FORWARD RUN

0% | T 105%

| < (REV) | (FWODJ l

| |
-5V sVl
{ ; 2 t SCOM
V| LY

i N (FWD) | (REV] ~ ]

105% 105%

REVERSE RUN

SCOM | is effective and the motor runs when run signal or

REV | is closed.

« If | SCOM | is set to 0V while forward or reverse run signal is being
input, the motor may fail to stop completely. To stop the motor
completely, open both the forward and reverse run signals. (While
either is closed, current flows.)

+ To improve noise resistance, use shielded lead for the
circuit.

+ When setting | SCOM | manually, the reference voltage (+15V) of
the controller can be used, provided the current is kept up to 10 mA.

SETTING
RESISTOR
2k €2
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4.3 SEQUENCE OUTPUT SIGNALS

Use these output signals under the following conditions.

(1) Both +24V common and 0V common are available output methods.

(2) Signal output is insulated by a photocoupler. Prepare +24V power supply to output signals.

(3) - When 24V is applied, the output current capacity is up to 50mA. ‘

(4) When an inductive load such as an external relay is to be switched ON and OFF, be sure to

connect a spark suppressor in parallel with the load. The maximum allowable voltage for the

output circuit is 26V.

— % — If greater voltage than the maximum allowable is applied, the photocoupler of the output
circuit may be damaged.

{5) For a capacitive load, connect a protective resistor in series with the load to limit the current.

— — If there is no protective resistor, excess current flows when the photocoupler is operated,
and the components may be damaged.

(6) Fig. 4.4 shows the output circuit. Table. 4.4 lists the functions of signals.

(7) The ON,~OFF status of the output signals can be checked by control signal V1-10. The status

_ is displayed on the digital operator LEDs as shown in Fig. 4.5.

-— -— -— -— -—
SDET AGR Z8SPD TLE
-—— o - - -
ORG ORE FLT
y y N amm y N y_ N

Note: Output signal of closed status are indicated by the lamps.

Fig. 4.5 Display of Output Status (V 1-10)
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Table 44 Functions of Sequence Output Signals

C a .
Signal Con;s for Co;it:c'\tlo nd Function
» When the motor speed drops below the set level,| ZSPD |is closed.
Once | ZSPD | is closed, it remains closed for 50 ms.
CLOSE
d - i L m |
SSreoed 1CN r - 60001/ min RE\/ERSE\ / FORWARD 8000/ min
ZSPD — ZERO-SPEED DETECTION LEVEL (C1-18)
r S Y

*» The zero-speed detection level can be set up for control constant
C1-19 (ZS.y,) from 3r/ min. to 60rmin.

* Since | ZSPD | is output irrespective of |[FWD] and , it can
be used as a safety run interlock signal.

* When the motor speed enters the preset range of | SCOM ,
closes. However, in gateblock status, it is not output. Once
is closed, it remains closed for 50 ms.

» When this signal is used as an answer to S command in NC
program operation, the program is advanced to the next step.

*» Speed agreed signal setting range of +10% to £50% of rated
speed is selected with speed agreed signal detection width C1-20

Speed  § (AGRu)
—o * Operation Example of Speed Agreed Signal

Agreed 1CN .
[AGR] 3 $2 C1-20=15%

15%

b sovey
2% 's CLOSE
0 25% 100%
SPEED REFERENCE

» When the motor speed drops below a preset level, | SDET | is
closed.

- The speed detection level is set between 0 and 100% speed with
the preset constants C1-21 (8D, )

Speed i k 25 SPEED
Detection ICN ° DETECTION
SDET 4 ]f i (cr-en

CLOsE I OPEN l CLost

- Hysterisis width is set in the control constants C1-22 (SDuys)
* | SDET | operates regardless of the run direction signals.
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Table 4.4 Functions of Sequence Output Signals (Cont’d)

Signal Conr:;ctor Co;it:c':cl;nd Function
* When external torque limit is in will be closed.
Torque r O ¥ . can be used as check signal for [TLIM].
Limit ’__:
[T ] 3 ds

. is closed when the spindle reached near the commanded
stop position after | ORT | is input. .

*« While | ORE | is closed, resistant torque is generated against
external force to compensate for positioning error. Therefore,

Orientation 1‘ 1‘1} tools and workpieces must be replaced while is closed.
Completed 1CN *’; . . . L o
« If a great external force is applied and positioning error is in-
LI creased, is opened. Prepare an external sequence to judge
it to be an orientation failure.

* One pulse is output per one rotation of the spindle using the

. L 230 magnetic sensor signal.
Spindle .
Home Position 1CN | - | ORG | is output when spindle runs at 1000 r”min. or less.
X &%

* When protective circuit for overcurrent or overload tripped, the
motor current is instantly interrupted, and the motor stops after
running by inertia. Upon current interruption, is output.

* The relay is closed at protective circuit operation.

Fault . ‘g The contact is NONC contact.
FLT 1CN N » While | FLT | is being output, open operation signal or

REV | and output a failure warning to the main system.
+| FLT |is displayed. Refer to function.

* For the relationship between | FLT | and { RST |, refer to Table
4.1.
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4.4 ENCODER PULSE OUTPUT CIRCUIT

[PAO *PAO PBO *PBO PCO % PCO] * indicates a reverse signal.
Encoders having home position signals (1024 pulses/rev) outputs phase-A, phase-B, and phase-C

(home position) signals.

These signals can be used for position feedback signals. Specifications of output signals are as

follows:

(1) Signal form

» T'wo-phase pulse with 90° pulse difference (phase-A and -B)

» Original point pulse (phase-C)

(2) Output circuit and receiver circuit

The output circuit is a line driver in compliance with the RS-422-A specifications. Use line receivers
of matched characteristics to convert the signals as shown in the connection circuit example in

Fig. 4.6.
VS-626VM3C ICN
_ RECEIVER CIRCUIT(SUPPLIED BY USER)
14 PAQO ;f \)l
|
PHASE A——{:Z: O R, @ 1 Cﬁ>__' PHASE A
15 * PAO : IL I
L
8| | P8O L
P I
PHASE B P ! R of PHASE B
17| | *PBO L I
| |
l ]
12| | Pco |
L 1
PHASE C P } Ry o} PHASE C
18] | *PCO | i
[
OUTPUT LINE N’ Ry :51~2000
e 19 L | crio~wer
Use line receivers in comoliance with the
EIA standard RS-2-A. such s SNTGITS.
N
* ) 1P Twisted pair wires

Fig. 4.6 Output Circuit and Receiver Circuit

(3) Output phase
FORWARD RUN

PHASE A

(PAO) l ' l |

90°
PHASE B
(PBO) | I l | |

PHASE C l |

[PCO)

REVERSE RUN

PHASE A

(PAO) | l | I

PHASE B l I | l l

P80

mge | L

(PCO)

Fig. 4.7 Output Phase
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4.5 ANALOG MONITOR SIGNALS

Use the analog output signals in the following conditions.

Table 4.5 Functions of Analog Output Signals

Signal Con':jctor Pin No. Function

Speed- 1CN 21 * When an external speedometer is connected, the motor speed can

ometer be monitored.
* Speedometer signal terminal outputs DC voltage signal propor-
tional to the motor speed, regardless of ‘the run direction..

* Select a voltmeter as a speedometer which satisfies the following
specifications.

Item HE - Specifications
Name Voltmeter

Activation . Moving coil type
Rating 10V full-scale
Internal Resistance 10kQ)

Class 2.5 class or above

* The level of speedometer signal is adjustable with the control
constant C1-16 (SMap;).

* Since C1-16 (SM,p;) is only for ‘adjusting the speedometer, the
actual speed is not influenced by it.

* The forward and reverse run speed accuracy is +3% max. of the
rated speed.

Load 1ICN 23 + The load meter indicates the ratio of the actual load to the rated

Meter output of the motor.

Signal * Select a voltmeter conforming to the same specifications as the
speedometer. : :

* Load meter signal can be adjusted with the control constants
C1-17 (LM ,p;) and C1-18 (LM gs).

Note: Use pin No. 22 or 24 for OV meter.
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5 ORIENTATION CONTROL

51 ENCODER TYPE ARBITRARY POSITION ORIENTATION CONTROL

By using the signals of the load axis encoder connected with the load axis (spindle) with speed
change ratio of 1 : 1, such as lathes, one rotation is divided into 4096 (resolution : 0.088°) for
positioning based on 12-bit binary or 3-digit BCD stop position commands. For this control, as
shown in Fig. 5.8, positioning command orientation signal, stop position command and orientation
card are needed in addition to signals such as [FWD), [REV], etc.

AO_M

o—/M
THERMAL RELAY
TRIP CONTACT

1 %—0%0—12 BRAKING
P B

RESISTOR
UNIT (OPTION AC SPINDLE MOTOR
,COOLING
200V — N BWP B2 O FAN
—9 R VS-626VM3C v 09
- T 1CN v LOAD AXIS
COM 34.COM W L. SPEED
o T3 roY son T GeAR
FWD +5V [3EBT) = = 1 H -
4 £V ov 23 ) 2
% LGR PAJI6 L 3 MOTOR
o 41 ?E&A((SIWC) PPl : AXIS
palis i 5
o
> 4 xpahollp ¥ ! 6 |PG
o 43 ORT PC 14 o 7
o o— 44| RST «pCchis P31 8
ANALOG 1L+ 15V T 9 | --H
SPEED —t Ss0v) b HH--
REFERENCE 2N 0 rrsa s . o 18 .
~7 5 THSB [o [P §T ! 12 ‘
7 ov SS{OV)|! 1 10
2 o
ov 1CN
, sm 1 P
T TP 15[ *PAC Notes :
1 1 M
— :Pt 17 ZBP%O L I 2 1. PT : Twisted pair wires.
: ; 12[PCO 2. Asterisk (%) indicates reverse
- 0V {24 rotation signat.
I PEITIa[*PCO 4 navcom
; Y 18[SS(0V), r ! CONNECTOR ON
f D] D] D] CABLE SIDE
25| SDET 1CN : MRSOLF
kL jsg‘DEXTCOM OVCOM | 2CN:MR20LF
_______ 5CN : MR20LM
@ r pas LOAD AXIS ENCODER BCN - MR2OLF
29[ TLE I +5v{@58H P H +5V 7CN : MR20LM
3? 82? oovh 2% b K o ov + Some motors are not provided
| SPA 1. A : . . :
132 | xSPA JZIP I 1 *PA with fz?m, depending on their
COMI I spe |18 L) ¢ PB capacity.
| wseelallP i o BR*PB
m FLT . spc 4 [ 8 PC
2 Y ol IFY G 3| P*PC
: SS(FG) |20 T E FG
________ 4
ENCODEROTYPE 5CN
ORIENTATION pot 71 -
CARD (OPTION) oLl o o
PoZT 2 ot
P03 o
PO4] 4 ] <
7CN POS 5 T
>[4l spco POE ] 6 T
i pii[is[*spPco Po7 ] 7 HER
LOAD AXIS L 1|6l sPaO POE]'B o
ENCODER P §[Ti7l * sPAO PO9 [ 9 L L o%
SIGNAL [ 1 SPBO P10_[10 Lt o
QUTPUT TPl *sPBO E}; 1; ; P
20 sS(ov) D
T4 ( coM_13 [
ss(ov)J20 T

Fig. 51 Arbitrary Position Stop Control by Load Axis Encoder
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@ If the orientation function is to be used under the following conditions, adjust the machine
® and adjust parameters before starting.
(1) When the orientation function is to be used for the first time after VS-626VM3C was
connected to the driven machine.
(2) After exchanging the motor or the encoder.
(3) After altering wiring between equipment.
For details about tuning, refer to the adjustment procedure.

The following two types of arbitrary positioning:

(1) Absolute positioning

{2) Incremental positioning

They are explained below.

When the load axis and the motor axis are directly coupled, orientation positioning can be perfor-
med by motor encoder signal.

5.1.1 Arbitrary Position Stop Control by Load Axis Encoder
(1) Absolute positioning
Absolute positioning is used to perform positioning at the specified stop position with the spindle
zero point as reference. Therefore, when the specified stop position is “0°”, the spindle stops at the
spindle zero point; when it is “90°”, the spindle stops at 90° after proceeding in the CW direction.
When the orientation signal is input during rotation (or stopping), the spindle speed decelerates or
accelerates to the set orientation speed. After the set speed is reached, the encoder phase C signal
is checked. Then the axis stops at the position specified by the servo loop, and at the same time,
it outputs the orientation completion signal (ORE).
Since the servo loop keeps operating even after completion of orientation unless the orientation
completion signal is turned OFF, the spindle hardly strays away from the positioning point even if
external force is applied to the spindle. :

Fig. 5.2 is the time chart of absolute positioning.

RUN SIGNAL
(FWD OR REV)

ORIENTATION SIGNAL
{ORT)

ORIENTATION COMPLETION
SIGNAL (ORE} T TN\ ORIENTATION SPEED

. i
SPEED .

MOTION (ATO) /
r-———————‘

i
|
|
(—: COMMAND, —— : AGTUAL) —\ } /

Sy

0 . . —

(@) Orientation Starting at Operation Speed

RUN SIGNAL
(FWO OR REV)
QRIENTATION SIGNAL

(ORT)
ORIENTATION COMPLETION
SIGNAL {ORE)

MOTION {ATC)

} |
’ !
SPEED _ - ‘
(~: COMMAND, ——: ACTUAL] . N H L

0=

(b) Orientation from Stop

Fig. 5.2 Time Chart of Absolute Positioning
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(2) Incremental positioning
Incremental positioning is used to perform positioning at a new stop position which is determined
by adding the specified rotation moving amount (angle) to the current stop position.
By inputting the incremental signal and inputting the orientation signal again after completion of
absolute positioning, the spindle stops at the new stop position, and at the same time, it outputs the
completion signal.
In this mode, each time the orientation signal is input, the spindle proceeds by the specified rotation
moving amount.

Fig. 5.3 shows the time chart of the incremental positioning operation.

AUN SIGNAL
FWD ORREV!
ORIENTATION SIGNAL CLOSE | ] CLOSE ] CLOSE —
(0AT) .
QRENTATION COMPLETION ABS INC
SIGNAL (ORE! LOSE CLOSE oo [
POSITION SIGNAL FOR CONTROL = ] l
(MAGNETIC SENSOR QUTPUT! { ;
) i
SPEED ! ’ | E
{~ COMMAND, =+~ : ACTUAL] ; E\\' J/_/\\:
0 .
0 ABSOLUTE STOP POSITICN
~
POSITION \
——COMMAND) AN INGREMENTAL
(SoREMAL ~ MOTION
e
\\
\\
0 AN

Note: When incremental positioning is performed, a position shift must not be generated while the orientation signal is turned OFF.
if a shift occurs, the stop positioning accuracy may not be obtained.

Fig. 5.3 Incremental Positioning
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5.1.2 Home Position Stop Control by Motor Encoder
When the spindle and the load axis are coupled at a transmission rate of 1 1, one rotation (angle)
of the axis is divided into 4096 (at a resolution of 0.088") by using the motor encoder signal and the
positioning is moved to the position determined by control constant C2-01.
As shown in Fig. 5.4, this control requires a positioning reference and orientation signals, adding to
speed reference, forward-reverse run and other signals.

<5 o— M
— & oM

THERMAL - RELAY
TRIP CONTACT

RESISTOR

} }
1 LO%OJ 2 |BRAKING
B8] JUNIT (OPTION)

P

szl

QOOV_Q"‘O_/\/\Jj . VS-626VM3C

ANALOG
SPEED
REFERENCE

Notes:
i Q z: ) 1. P : Twisted pair wires.

2. Asterisk (#) indicates reverse
2| rotation signal.

i ) CONNECTOR ON
CABLE SIDE
1CN: MRSOLF

2CN : MR20OLF
t. Some motors are not provided

with fan, depending on their

capagcity.

+24VCOM

(O]

EXTCOM OvVCOM

Fig. 54 Home Position Stop Control by Motor Encoder
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51.3 Specifications of Encoder Type Orientation Control

Table 5.1 Standard Specifications

ltem Description
Positioning Method Absolute or incremental method™*
Positioning Detecting Method Angle detected by load axis encoder phase A, B or C pulse

Stop Position™*'

Stopped at the position determined by external command or inter-
nal setting with the load axis zero-point*® as reference.

Stop Position Repeating Accuracy™' +0.2° or less
Resistant Torque™’ Continuous rated torque/+0.1" displacement™*
Orientation Card Code No.: ETC621034.3

Load Axis Encoder Type

PC-1024ZLH (for load axis mounting)
UTMSI-10AAB (motor encoder)

*7:
*2 !
%3

*4 0

Excluding functional error such as backlash or eccentricity.

Incremental method is only acceptable for the load axis encoder method.

The zero point can be obtained by setting the constant memory to the number of offset pulse from load axis
encoder phase C pulse startup at FWD run,

Continuous rated torque may not be obtained depending on gain setting. Also for quick load variation,
displacement becomes larger.
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Table 5.2 Encoder Specifications

ltem Description

Type PC-1024Z1.H-4K-68 PC-1024Z1LH-6K-68 UTMSI-10AABt
Max. Speed* (r/min) 4000 6000 10000
Power Supply +5VDC £5% —
Dissipated Current Max 350 mA. —
No. of Pulses Phase-A, -B 1024 pulses/rev.

0. of Fulse Phase-C 1 pulses/rev.

Each phase is of parallel output by line driver.
Output :
SN75113 SN75158

Max. R Phase-A, -B 80kHz Phase-A, -B 120kHz Phase-A, -B 188kHz
. ax. nesponse _ Phase-C 70kHz PhaseC  117kHz Phase-C  183kHz

requency (4690r/min) (7000r/min) (11000r/min)

Accumulated Pitch Error

Within 33% of Phase-A, -B signal frequency

Within'50% of Phase-A, -B
signal frequency’

Pitch Error

Within 12.5% of Phase-A, -B signal frequency

Input Shaft Inertia

Max. 1 X 10-%kgf - cm - ?

58.7X10~%kgf * cm - §*

Input Shaft Torque Max. 1 kgf « em —

Input Shaft Allowable At standstill At runniug

Load (Thrust) Max. 10 kg Max. 4kg —
(Radial) Max. 20 kg Max. 6kg

Construction

Dustproof, dripproof (With oil seal)

Motor flange mounting

Ourput Connector

(Main Unit Side) MS3102A20-29P MLR-12
(Cable Side) MS3106A20-29S MLP-12
(Manufacturer) JAPAN AVIATION ELECTRONICS INDUSTRY, LTD. {Nippon Pressure Terminal Sales Co,Ltd}
Mass 0.33kg

1.5kg

(Encoder disk)

Ambient Temperature

0 to +60C

Humidity

10 or 95% RH (Non-condensing)

* Shows upper limit speed in practical use.
t  Type UTMSI-10AAB is an encoder housed in the motor.
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5.1.4 Dimensions in mm (in inches)
(1) Encoder Type Orientation card (Type ETC62103X.3)

| 223(8.78) N
[ |
o + |1
CODE_NO. =
— -
o SG
U 5CN JCN &| LN
—] | ! Tl Lol o
o
Note: Connect SG terminals to SG controller screw terminals.
Fig. 5.5 Dimensions of Orientation Card
{2) Encoder for load axis (Type PC-1024ZLH-[_|K-68)
SURFACE TREATMENT
_IBLACKPAINT) .
|
B0y %13.85) |
1 |
b5 4020 +0e | 301y 1D 502 {
e 1150, ] !
) | A
~ g em‘,ue\ i nw | Bl {
\\ we oL + Hi ;
=+ ] 5 =
// / 3012 i ! 195
7 0.9 |2 0m
g =~
#) 3 =
i o 3] ~ 39 %
RIC. 1 : l o G T
Al 8.

[166(2.2) +0.2(0.008)
068(2.68)

MG 3102A20-29P

KEY POSITION

Notes:1. Install the encoder with the greatest possible care, so as not to generate backiash, because it will lead to a positional

deviation.

2. Besides this type of load axis encoder, the encoder without a flange and the encoder with a160 ] flange are available.

Fig. 5.6 Dimensions of Encoder for Load Axis
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5.1.5 Connections

ORIENTATION CARD
(ETC 62103X)

Binary
P
p ———O/(',P 1
4 —-—|-—, ° :
»—-O/c— 3
§ — 1 4
" ___t:?_,/e NOTES:
b—C)/(,L 5
32— * P indicates twisted pair wires.
i : _ir
_ 9 ~
—0" O 1t 7\,- indicates shielded wire.
128 —f—— 8 1
256 oy o 9 I.Example of the connection when
—o 0 seguence input common is O or
512 — > +24V common.(Refer to per.4.1)
1028 ———
—o"0
2048 —4+—
t—o0""0

ENCODER
(1)
P H
| T
- K
I
ol e N
—
P! C
T T
‘P [ R
| T
| B
I
b .
al

CONTROL BOARD
(ETCB82201X)

Fig. 5.7 = Interconnections
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51.6 Control Signal Connectors Terminal Layout

14 15 16 17 18 19 20

S5
(OV)

NS

8 9 10 11 12 13

P08 | P09 | P10 | P11 | P12 |COM
{—1 2 3 4 5] 6 7 ’

Po1 | P02 | P03 | P04 | P05 | P06 P07}
L

PC Board Connector: MR-20RFAG
Cable Side Connector: MR-20LM (G)

(@) 5CN (Stop position reference input)

20 19 18 17 16 15 14

(£2) [¥SPB| SPB [xSPA| SPA [xSPC| SPC

13 12 11 10 9 8

—— .
*CPBrC;B *rCPA — JCPAxCPC

]7 6 5 4 3 2 1J

(CPC +5V | +5V | +6V | OV | OV | 0OV

PC Board Connector: MR-20RMAG
Cable Side Connector: MR-20LF (G)

{b) BCN (Load axis encoder signal input)

—

14 15 16 17 18 19 20

SPCO|+SPCOSP AOj*SPAOISPBO[SPBO %

8 9 10 11 12 13 F

PC Board Connector:  MR-20RFAG
Cable Side Connector: MR-20LM (G)

{¢) 7CN (Load axis encoder signal output)

Notes:1.  The layout of pins is for the case where the connectors on the PC board are viewed from the fitted part.
2. In the diagram, the symbol [] represents an input signal and [J an output signal.
3. Asterisk(*) shows the reverse signals.

Fig. 5.8 Connector Pin Location
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Main unit side

MS3102A20-28P

Cable side MS3108AR0-29S (Angle plug)
MS310B6A20-2393 (Straight plug)
M83057-12A (Cable clamp)
Made by Japan Aviation Electronics.Industry, Ltd.
A B C D E F G H 1
PA PC PB - FG -~ - +5V -
K L M N P R S T
0V - - *x PA| = PC | * PB — —

* ! Reverse signals

Fig. 59 Connector Pin Arrangement

5.1.7 Notes on Installing and Wiring of Encoder

(1) Limit the length of signal cable
between orientation card and encoder to
less than 20 meters.

(2) We have available the signal cable
described in the specification shown in
Table 5.3. You can purchase this optional
item in the standard lengths according to
your requirement. '

(3) During installation, keep the power
cable and signal cable apart from each
other to prevent interferencs from electri-
cal noise.

(4) During normal rotation of spindle, if
the encoder rotates clockwise as viewed
from the spindle, interchange A- and B-
phases as shown in Fig. 5.10.

Rim i
spa & T Al ea
*spA —2 N «pa
18
sPB8 ;]
*»spg 13 17 Rl «pg

Fig. 510 Signal Lead Change
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Table 5.3 Cable Specifications

Connection Soldered Type Caulking Type
YASKAWA
Drawing No. DP 8409123 DE 8400093
Manufacturer Fyjikura Cable Co.
General Double, KQVV-SW KQVV-SB
Specificati AWG22 % 3C AWG26 x 10P
pecifications AWG26 % 6P
For Soldered Type | For Caulking Type
Internal . A, |Rea 1 %}‘ﬁ?{e
s s s [her
Lead Color A; | Green (yellow) 3 |Weske
Standard B, | Wike (blue) Twiged L Watte
B \S{/ﬁlg‘zly'ellow) pa_ir 5 g}lﬁglee Twisted
B Gregn- wires 6 Blue- 35:;;
* | White (green) Brown
B Orange- 7 Yellow-
+ | White (orange) Brown
B, |Purple- g |Green-
s | White (purple) Brown
B, | Grey- 9 |Red-
¢ | White (grey) Brown
1o [Burele
YASKAWA Standard length: 5m, 10m, 20m,
Standard Terminal ends are not provided

Specifications

(with connectors)




5.1.8 Stop Position Reference Input Signal
The input signal circuit of the encoder orientation card is the same as the circuit explained in Par.

4.1, “SEQUENCE INPUT SIGNALS.”

Table 5.4 Input Signal
Connector Pin On
Signal D iption
ignal Name No. No. Level escripti
Stop Position 5CN 1 L - This is a stop position reference which is input from
Reference to (Close) outside with the load axis home position assumed as 0
12 (zero).

i

» For position reference, either a 12-bit binary or 3-digit
BCD may be selected.

0" TO 359.9°

Abso- Binary Data 12-bit (000, to FFF,)
lute BCD Code 1-bit —fto+ 8

| 7Y | Data 3digit (11bit) | (=799, to +799)

Binary Code 1-bit —180° to 179.9

Incre- ¢ Data 11-bit (000, to 7FFy)
mental | B(,I) Code 1-bit —6to+6

~Data 3-digit (11-hit) (=799, to +799,)

« Sign bit is — (minus) if in the ON state and + (plus) if
in the OFF state.

» # can be obtained as a product of the data of 3-digit BCD
and C3-12 (Py,). the BCD stop position instruction
resolution.

(6 <3607

« The relation between command signals and number of

pulses are shown in the following table.

Bit Pin Binary BCD
No. | Without Code | With Code With Code
1 1 1 1 1
2 2 2 2 2
3 3 4 4 4
4 4 8 8 8
5 N 16 16 10
6 6 32 32 20
7 7 64 64 40
8 8 128 128 80
9 9 256 256 100
10 18 512 512 200
11 19 1024 1024 400
12 20 20048 Code Code

« In the case of hinary-coded decimal notation, the content
of the signal varies with the polarity of the code.
<If it is ON»
Sum of number of pulses of
the bits that are input.
00101001001

256+64 + 8 4 1 =329
<If it is OFF»
Complement of the sum of the number
— (2566484 1)= —329
of pulses of the bits that are input.
« In the case of incremental, motions exceeding 180° are
not available in the binary notation.
However, in the case of BCD reference, depending on the
setting of BCD stop position reference C2-12 (Puey)
reference exceeding 180" (upto +360° maximum) are
available.
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5.2 HOME POSITION ORIENTATION CONTROL BY MAGNETIC SENSOR

A magnetizer is mounted on the load side rotor and a magnetic sensor is mounted on the fixed
section to detect a position and make positioning at a constant angle. As shown in Fig. 5.11, this
control requires positioning reference and orientation signals, a magneto, a magnetic sensor, and
magnetic sensor orientation card adding to speed reference, forward/reverse run and other signals.

S o—MN

T

N
THERMAL RELAY
TRIP CONTACT

BRAKING
RESISTOR

UNIT (OPTION)

AC SPINDLE MOTOR
Sl

200V
09
—0
—o
COM
|
>—
o—
o—
o— |
5
|
o—
>
—4 o
ANALOG R EE—
SPEED }—it—
REFERENCE
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SSC(8V)

TLIM(INC}
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* PAO

6| PBO
*PBO
PCO
*PCO
55(0V)

SDET
5[AGR
7[ ZSPD

TLE
ORG
ORE

comt
FLT +24VCOM

Fig. 5.11

e

EXTCOM ovCO

Notes :

1. P1 : Twisted pair wires. .

2. Asterisk (%) indicates reverse
rotation signal.

CONNECTOR ON

CABLE SIDE

1CN : MR50LF
2CN : MR20LF

8CN : MR20LF
t Some motors are not provided
with fan, depending on their
capacity.

IN CASE OF MAGNETIC
SENSOR AMPLIFIER.

, (FS-1378C)
POSITION .
SIGNAL * é
(FOR CONTROL) — =
F ﬁ
 MAGNETIC SENSOR +1gv 5
PE ORENTATON oo Otoe . =
camp joemion) -SSR T

Home Position Orientation Control by Magnetic Sensor



@ If the orientation function is to be used under the following conditions, adjust the machine
@ and adjust parameters before starting.
(1) When the orientation function is to be used for the first time after 626VM3C was
connected to the load machine.
(2) After exchanging the motor, magnet, or magnetic sensor.
(3) After altering wiring between equipment.
(4) After exchanging the orientation card.
For details about tuning, see the adjustment procedure.

Home position stop operation with a magnetic sensor is explained in the following.

5.21 Stop at Home Position by Magnetic Sensor

If an orientation signal is input during rotation (or when the machine is stopped), the spindle speed
is immediately accelerated (or decelerated) to the set orientation speed.

After the set speed is reached and the magneto on the spindle passes by the stop position, the servo
loop uses a motor encoder signal to rotate the spindle until the centers of the magneto and the
magnetic sensor match, and uses the magnetic sensor signal to stop the spindle at the home position.
At the same time, an orientation completion signal (ORE) is output.

After orientation is completed, the servo loop operates until the orientation signal is turned OFF.
Thus, the spindle is not easily moved from the home position even when external force is applied in
the direction of rotation.

Fig. 5.12 shows the time chart of positioning.

OPERATION SIGN. T S T
W0 OR REY CLOSE
QRIENTATION SIGNAL I G0 T
oRT
JRENTATION COMPLETED L CLOSE I
ORE. SIGNAL —— N ! —
il Q% oPRED
\ . 4

‘(_., . R

|

!

s,
R, TN
——ACTUAL =

weamss A A
R A

(a) Orientation, starting during operation

OPERATION SIGNAL
(FWO OR REV!
] C.03E I
DRIENTATION SIGNAL
(ORT! e
CList —
ORIENTATION

COMPLETION [CRE; SIGNAL

HOTOY A7

1
|
t
:
SPEED =
[—COMMAND ) s !
~=ACTUAL 0 . e . P

PCSITION SIGNAL FOR COMTROL ]\ JL

MAGNETIC SENSOR OUTPLT V U

(b) Orientation, starting from stop
Note: If slip dose not occur in transmission mechanism and parameters are set up properly, the servo loop stops the shaft smoothly.

Fig. 5.12 Positioning Operation
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5.2.2 Magnetic Sensor Orientation Specifications

Table 5.5 Standard Specifications

ltem

Description

Position Detecting Method

Position displacement is detected from flux changes using a magneto and a
magnetic sensor.

Stop Position

The rotor stops at a position where the centers of the magneto and the magnetic
sensor head face each other. Adjustment is available within + 2° by the adjust-
ment resistor. )

Stop Position Repetition Error*

+0.2°C or less

Resisting Torque

Continuous rated torque ~ +0.1° displacement’

Orientation Card

Code No.: ETC62102X.3

Magneto

Type: MG-1378BS, MG-1444S (MG1378BS is the standard.)

Magnetic Sensor

Type: FS-1378C, FS-200A (FS-1378C is the standard.)

% When the magneto is mounted on the circumference of a spindle of 120mm diameter. Mechanical error and
interference by external magnetic field is not considered.
+ Continuous rated torque may not be obtained depending on the gain setting.

Table 5.6 Magnetic Sensor

Item

Description |

Type FS-1378C Type FS-200A

Power Voltage

15 VDC + 5% 12 VDC + 10%

Current Consumption

100mA or less 50mA or less

. . Output Output
Position Signal (for control) 14V or greate N 8V or greaterj\]
Level - +
Offset f?ifﬂv or lower Disolace- i_FSOI;%V or lower Disslace-
Output impedance : ON ment : ON ment
Position Signal 30° or greater® Output
(for%onnléonng) (42.4V or lower) Displace-~
9 +0.5V or lower ‘ l ment
Offset 5 va

Operating Temperature

—10° to +50°C

Output Terminals

Round connector (manufactured by

Tajimi Radio Electric Appliances) 6mm dia. 4-core cabtyre cable, 5m long

A: Position signal + <Wiring>

B: SG Red: +12V

C. +15V Black: SG

D: Position signal — ¥ Green: Output +
E: Range signal — White: Output —
F. Range signal +

Manufacturer

Makome Laboratory

% When the magneto is mounted on the circumference of a spindle of 120mm diameter.
t  The range signals output from terminals E and F can be used for monitoring.

46



Table 5.7 Magneto Specifications

Description

Iltem
Type MG-1378BS Type MG-1444S

Detection Range mm (inches) +15 +7

Allowable Speed (r,/min.)
(Mounted on the circumference of 6700 10,000
200mm diameter.)

Mass (g) 33 15

Manufacturer ‘ Makome Laboratory

5.2.3 Dimensions in mm (in inches)
(1) Magnetic Sensor System Orientation Card (Type ETC 62102X.3)

223(8.77)
| -l

110(4.33)

CODE NO.

8CN
& ¢ | of |

Fig. 513 Dimensions of Orientation Card in mm (inches)

(2) Magneto

(a) Type MG-1378BS (b) Type MG-1444S8

. N DENTIFICATIONS: 2.0 STAINLESS STEEL COVER 0.5(0.00)
d-¢d 16 TMTGHOLES uTH]CKNESS 24 310,17 MTG HOLES

& o spco0; Y T B v
________  pp——— N L_H,%V“J ~
lg MG 8BS e ' o
: MACOME CORP NJ. o ) ____STAINLESS STEEL cov&aw@ %&Ess
b oo . | -

[ l ; ! o

{P q} Jau i I

\ N RGNS F—
s i . L LR
i ] J , 3ASERLATE

Fig. 514 Dimensions of Magneto in mm (inches)
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(3)

1(0.03)

Magnetic Sensor

(a)

Type FS-1378C

MAGNETO MOTION DIRECTION

MAGNETIC SENSOR HEAD FSH-1376C

¥ DETECTOR FSO-13%C
0.8 { ﬂ ”' §-CORE LCKV
45 <7 CABLERNMM

2 $5.4(0.21)
MTG HOLES

:}[

:
']_
a\:m 0.
4

SPCO5t

2-M4

MTG HOLES DRILLING PLAN

(b)
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b

)
10| 37508 37.5(1.49) 110

0.9

WATER PROOF GLAND SKINTOP STP-7

95 (8.74)

Type FS-200A

[
D

$4.2(0.1IMTG HOLE

MACOME
MAGNETIC FLUX

SENSOR FS 200 A

25(0.98)

RECEPTACLE
TRCHE-21A 10-1M

@)

’Ji 1(0.039)

{0.99) PLUG TRCHE-12A 10-TF

4-CORE CABTYPE
/ CABLE ¢6.1=5m

35(1.3)

§

| .
]
115 1.6 42 (1.55) N
22508 1 56(1.97)
0.0 52.3(2.06)

3-44.20.1MTG HOLE

Fig. 5.15 Dimensions of Magnetic Sensor in mm (inches)

VIEW A




5.2.4 Connection
(1) Magnetic Sensor Signai

QRENTATION ’ 8CN . [~ Mag_nem —j
G0 g @ 12 - EGIA R i Tyoe FSH-I3C
SIGNALS { e — 13 —t D amolifier l
+15V — — c| Fsbh-
| 1378C Sensor
oV — 1P 8 oo
ssmw——T—__I_

MR-20LF ] ~ Metal Connector {attachment)
{manufactured by Honda Communication Industry:

Note: Contact your YASKAWA representative on the other combinations of gear ratio.

% Use 0.3mm twisted pair 3P vinyl cable (copper-braided and shielded). Wiring extension must be 20 meters or
shorter.
T Tp _ indicates twisted pair wires.

(@) Type FS-1378C

ORENTATION T _lsen
CARD cogTioN | @ 2] ] cREEN
i 13
SONALS T O ﬁ MAGNETIC SENSOR ]
+12V . Type FS-AMA
oV —*—%—

B 7 TYPE MR-20-LF
{manufactered by Honda Communication Industry)

(b) Type FS-200A

Fig. 516 Connection of Magnetic Sensor
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5.2.5 Control Signal Connector Terminal Layout

» 20 j 19 18 17 ) 16 15 14
BEEBREE
13 12 11 l 10 ‘ 9 8
SIG —SIG +! — ‘L— +15V | +12V
7 6 b} 4 3 2 1
SS _ — —
OV) oV |0V {0V

PBC Side : MR-20RMAG
Cable Side : MR-20LF (G)
or MR-20LWF (G)

Notes: 1. The layout of pins is for the case where the con-
nectors on the circuit board are viewed from the

mating connector.

2.In the diagram, the symbol I'] represents an input

signal and [/ an output signal.

(@)

526

8CN (Orientation Card Side)

Cable Side

Magnetic Sensor Side : TRC116-21A10-7TM

: TRC116-12A10-7F

Notes: 1. The layout of pins is for the case where the con-
nectors on the sensor are viewed from the mating

Sensor.

Lid.

(b)

connector.
2. The connector to the cable belongs to the magnetic

Fig. 517 Connection Pin Location

Installing Magneto and Magnetic Sensor

3. Connectors are made by Tajimi Radio Electric Co.

Magnetic Sensor Side (FS-1378C)

The magneto is installed on the load axis, and the magnetic sensor is installed on a stationary part.
Their relative position must be such that when the load axis is in the intended stop position, the
magneto and the magnetic sensor are aligned center-to-center.
Fig. 5.18 shows the installing method, and Table 5.8 gives the required mounting accuracy.
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(a)
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MG-12445)

e

4G,
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[ e

-
==t

S
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|

MOUNTING
PLATE

y

Fig. 5.18

(b)
Installing Magneto and Magnetic Sensor (1)

N

MG-1444S /FS-200A

) B
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(FS-200A)
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Table 5.8 Installing Magneto and Magnetic Sensor
Code Dimensions MG-1378BS “FSH-1378C MG-1444S “FS-200A
. . 60 to 70mm 60 to 70mm
R Rad f *
adius of spindle member (2.36 to 2.76 inches) (2.36 to 2.76 inches)
L Gap (center of magneto to magnetic 6mm (0.24 inches) 5mm (0.197 inches)
sensor)! [6 to 8mm (0.24 to 0.31 inches) | [3 to 7mm (0.12 to 0.28 inches)
AL Gap (end of magneto to magnetic 1 to 2mm 1 to 2mm
sensor)! (0.04 to 0.08 inches) (0.04 to 0.08 inches)
AST. AS2 Center position error of magneto and ().5mm max 0.5mm max
’ magnetic sensor® (0.02 inches) (0.02 inches)
Angul ispl S
s ngular displacement error from 0.2" max 0.2° max
datum plane*

* In determining the diameter of the spindle member for installing the magneto take permissible maximum
centrifugal force of the magneto into consideration.

The L value is a recommended value. Adjust the gap so as to satisfy the AL requirement.

In aligning magneto to the mechanical center line of the system such as the spindle nose key of a machining
center, observe the specified mounting accuracy standards for the center position and angular position of the
magneto.

e —p

5.2.7 Notes on Mounting
(1) The magnet’s flux provides feedback for the position loop. Mount the magneto on the spindle
(such as the spindle of a milling machine).

— % — If there is any transmission such as belt or gear between the axis with magneto and the
spindle, stop position of the spindle may vary because of belt slipage or gear backlash.

(2) The magneto has to be mounted on non-magnetic materijals. Avoid adhesion of iron filings on

the magneto.

— 9 — If there is any magnetic substance near the magneto, the magnetic field is distorted and
position detection impaired, and the rotor may fail to stop at the proper position.

(3) Be careful not to damage the magneto and the magnetic sensor when mounting.

— 9 — The magneto rotates at high speeds. Slight damage may lead to an unpredictable malfunc-
tion. The magnetic sensor is precision equipment. If force is applied to cause of internal
distortion, detection precision may be deteriorated.

(4) Remove magnetic field generating equipment such as solenoids and magnets from around the

magneto and the magnetic sensor.

— % — If there is any magnetic field generating equipment near the magneto, the magnetic field
may be distorted and proper position detection cannot be executed, and the rotor may fail
to stop at the proper position.
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(5) Avoid oil or water splashes on the magnetic sensor amplifier and the connecting cables. If the

sensor head is frequently exposed to oil or water splashes, use seahng materials to avoid oil and

water entry into the bushing as shown in Fig. 5.19. ,

— % — If water or used oil enters into the magnetic sensor or connecting cables, insulation
deteriorates over time and the detection signals may be distorted, causing unacceptable
control variations.

MAGNETIC SENSOR

e

T~ SILICONE ADHESIVE

Fig. 5.19: Prevention of Liquid Entry into the Magnetic Sensor Bushing

(6) Cable length between the magnetic sensor amplifier and the orientation card must be 20 meters

or shorter.

— % — Only a slight difference in voltage causes error detection signals of the magnetic sensor.
Longer cables undergo more interferences by error voltage and noise voltage, leading to
position errors.

(7) The magneto and the magnetic sensor must be mounted with the poles in proper position as

shown in Fig: 5.20. If the polarity is reversed, however, control is possible by reversing the 51gnals

in the orientation card.

LOAD AXIE LOAD AXIS

HEAC PIN
GROOVE *
I}ESEIETIFICATIDN ;
b=
HEAD PIN.
GROQVE .
(a) Type MG-1378BS/FS-1378C (b) Type MG-1444S/FS-200

Fig. 520 Magneto and Magnetic Sensor Mounting Direction
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6. PREPARATION BEFORE STARTING

6.1 CHECK BEFORE TURNING ON POWER

After installation and wiring, check the following before turning ON power:

(1) Verify that capacity and type of the motor and the inverter match specifications of the load
machine.

» Refer to the nameplates of the motor and the inverter.

(2) Check wiring between equipment with the connection diagram.

Do not activate the buzzer for checking when the control circuit is connected.

(3) Check for loose terminals and connectors.

« Main circuit screw terminals of the motor and the inverter.

« Fastening bolts at the motor and the inverter.

(4) Verify that the motor and the inverter are grounded sensor.

(5) Verify that signal line connectors are securely inserted in the specified places.
» Signal line connectors of the inverter, motor encoder, and magnetic sensor.

(6) Check that wire pieces and metal chips are not in the conducting parts.

(7) Verify that the motor and the load machine are ready to operate.

+ Check for obstacles around the rotor.

* Verify that emergency stop and collision prevention function normally.

6.2 CHECKING POWER VOLTAGE

Turn OFF the molded-case circuit-breaker (MCCB) on the supply side of the inverter to verify the
power input voltage supplied to the primary side of the MCCB. Use a voltmeter or rotation meter
(volt-ammeter) to measure the input voltage. Table 6.1 shows allowable ranges of input voltage.

Table 6.1 Aliowable Ranges of Power Voltage

Nominal Voltage/ Allowable Voltage
Inverter o~
Frequency Variation Range
200V/50, 60 Hz
170 to 242 V
200V Series 220V/50, 60 Hz
230V /60 Hz 170 to 263 V

Note: VS-626VM3C is operational within the voltage variation range specified
in the above table; however, the 200V series shows optimum characteris-
tics at 200 to 240V. Thus, if supply voltage is lower than the basic 200V,
specified output may not be obtained during high-speed operation. If
input voltage can be varied by a changer, set the input voltage within the
above ranges for optimum operation.
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7. OPERATION OF DIGITAL OPERATOR

@ This section explains the functions, operation method, and control constants of the digital
® operator. Become thoroughly familiar with the different procedures before turning power
ON.

7.1 FUNCTIONS OF THE DIGITAL OPERATOR

VS-626VM3C supports the multi-functional display operator that enables the following:

(1) Display of Control Signal Status
Status of control signals of individual points is displayed by monitoring the status of operation. For
the display items, refer to Table 7.3.

(2) Display and Setup of Control Constants
Control constants must be set up for normal operation in compliance with the specifications. Tables
7.4 to 7.6 list the control constants.

(3) Display of Protective functions
If an error occurs during operations, protective functions are displayed. Table 7.7 lists the protec-

tive functions. Nothing is displayed when operation is normal.

(4) Operation by the Digital Operator
By setting the control constant (C1-37), digital operator can be operated without sequence input

signals or speed reference.
This function is valid only when test-running inverter and motor. 7
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Fig 7.1 shows the display unit and operation keys of the digital operator (JVOP-100).

Mode Display LED (Note)

Digital Operator Bunning indication
Lights when digital operator is operating.

Rotation Direction Indication
FWD: Lights when forward rotation instruction is input.
REV: Lights when reverse rotation instruction is input.

Remote Mode Indication
Appears when external terminal input mode is selected.
SEQ: Lights when the motor rotates in the reverse direction.

-~ ~ REF: ---
REMOTE )
DRIVE FWD REV  ge(y REF * Display
o) o _© o ©
= Displays monitored values of speed and torque instructions and function set values. i
I /
oo oo Display Selection Key
DIGITAL i isplay i 2. ides the order isnlay items.
OPERATOR -——-| Depress this key to select display items. Par. 7.2.2  provides the order of appearance of the display items. l
JVOP-100

Read/Write Key

m I DSPL l Depress this key to display set values of constants.
DRIVE J Depress this key again to write set values.
[DATA Numeral Chansge Key
JOG LENTER
Use these keys to change values such as set values and constant signals.
-~ At Increment key
FWDJ v:'Decrement key
REV RESET
) ) Digit Selection Key
RUN STOP - - -
Use this key to select a position in a set value to be changed. The
% 1 /) selected position blinks. (Use this key to reset after an error ocours.)

—— Run Command Key

These are operation command keys when the drive is operated by the
digital operator. These keys are effective only in drive mode.

[ STOP: Stop Instruction. When STOP* is depressed, the red LED on the left part of the key lights. I

{ RUN: Operation instruction. When RUN® is depressed, the red LED on the left part of the key lights. ]

l FWO/REV: Forward ang reverse rotation switch. When this key is depressed, direction of rotation is changed. ]

l JOG: Jogging operation. Vihen this key is held down, jogging operation is available. I

PRGM/DRIVE:When emergency stap key | (S deoressed the operation speed is reduced and stopoed,”
then current is turned O

* Digital display LEDs and status display LEDs are used.

Fig. 7.1 Display Unit and Operation Keys of the Digital Operator (JVOP-100)

56



MOTOR SPEED | ~—
t

i ! !
OR i '
— —
) |
SPEEDINSTAUGTION [ ] |
[ | ! :
ATy ) A
RUN P Ned
LED d 2% & b hd
AR EE: . G N

Ay

20 oN QB @ OFF

Pl
\

Note: RUN and STOP LEDs light, blink, and go OFF depending on the status of operation.
Fig. 7.2 Digital Operator Display

7.2 KEY OPERATIONS AND DISPLAY

Operations of the keys and indications of the digital operator are explained below. Table 7.1
corresponds displayed characters to alphanumeric characters.

Table 7.1 Indication of Numbers and
Letters by 7-segment LED

No. Letters

0 I A H N -

- 71 I " | B ,'_-, 0 -
BT - e Y
3 4 D o Q -

4 L E E R -

5 5 F [y S —

6 & G - T -

i 7 K | H U -
s g | o v

9 o '_:,' dJ — W -

ok Do x o]
,*t, 1 ) L“ - B} , -
e Moo o2 |-
Note: “—" is not displayed.
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7.2.1 Indication at Power-ON
When power is turned ON, all the LEDs of the digital
operator light for LEDs selfcheck.

i

Then the PROM version is displayed. The upper five
digits of the PROM number are displayed. The
example is for PROM number “NSC 620020.”

l

Finally, operation status data V1-01 (motor speed) is
displayed. Since the motor is not rotating immedi-
ately after the power is turned ON, 0 is displayed.
If a protective functios is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the motor
thermistor, which appears when the motor encoder
signal connector (2CN) is disconnected.

7.2.2 Switching Display Functions

Depress the |DSPL | key on the digital operator to
change the mode of display.

l

Depressing the key once changes the display
from motor speed data to a data number.

The first letter V indicates that operation status
display mode has been selected.

i

Depress the key again. Operation: status
display mode is changed to control constant display
mode. In this mode, control constants can be set and
changed.

\

Depress the key again. Usually, if no protec-
tive function is activated, operation status display
mode is restored. If bits 0 or 1 of control constant
C1-37 are set ON, instruction display mode of opera-
tion by the digital operator is entered.

!
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When the key is depressed in digital operator
operation mode, operation status display mode is
restored provided that no protective function has
been activated.

If a protective function is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the motor
thermistor.

7.2.3 Operation Status Display Mode
To check data in operation status display mode, do
as follows.

To change a data number, depress [>:J key once.
The blinking cursor moves to the displayed data
number. Depress key again to return the blink-
ing cursor to its initial position.

l

Search for the data number to be checked (in this
example, V1-09) using | /A |or key.

)
Depress the DATA| key to change data number

display to data contents display. -
The display example is the status when RI_)_Y} and

are closed.

l

To return to data number display from data contents
display, depress the [DSPL| key.

For explanations of operation status display, see
Table 7.3.

YRR R
oo oo
S S -
—

g R I R i I R
> P R N N
Nl NS
YRR AN B
L ! Lt . ‘.
o : / N/ N
B NP AN e
YRR R
oo oo “T

' o ‘ s N/ PN
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7.2.4 Control Constant Display Mode ,
To check data or set or change a constant in control
constant display mode, do as follows.

To change a data number, depress key once.

The blinking cursor moves to thé displayed data
number.. Depress key again to return the blink-
ing cursor to its initial position.

i

Search for the data number to be checked (in this
example, C1-10) using or key.

l

Depress the [DATA| key to change data number
display to data contents display.

i

Select the position in the data to be changed and
depress key to move the blinking cursor.

\

Use or key to change the data. (In this

case, from “1” to “5”)

{

Hold down the key for several seconds.
The entire data blinks for several seconds, then stops
blinking. The data has been changed.

(The entire data continuously blinks if the data is out
of the setting range. If this occurs, depress the
key to change from data contents display to
data number display, then restart setting from the
beginning.)

i

To return to data contents display from data number

display, depress the | DSPL | key.

For explanations of control constants, see Tables 7.4
to 7.6.

Note: C1-01 to 24, C2-01 to 08, C3-01 to 08 can be changed during
operation or stop. C1-25 to 40, C2-09 to 24, C3-09 to 24 can be
changed only during stop.
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7.2.5 Digital Operator Operation Mode T Nip LN |7 |
To operate by the digital operator, do as follows. ’0' 'l - _"I ';l |
¢ 3 -_— [
Select C1-37 in control constant display mode. - NN
i o |
N l
erress the DATAl key to change from data number " " " 'Y
display to data contents display. T~ |
! l
Select the position in the data to be changed and | N
depress key to move the blinking cursor. t ’ 4 4 , e
Set the lower two bits ON. - T ZIN
! FA\, NP/ ‘
Use | A\ |or key to change the data. (In this | ' X 'Y :: \
case, the lower two bits are changed from “n” to ( /I\f
wllss
1 ) W % i w
. | W 1l
Operatlonstep(}\ A ’/‘\I > A\_, }“)
l NS

Hold down the [DATA| key for several seconds. . e 0t ' : : |

The entire data blinks for several seconds, then stops

7 1\
blinking. The data has been changed.
!

- N1 s NT /2
Depress the |[DSPL| key to return to data number f "~ 1 P f ~7 ' ~7 [‘
display from data contents display. Digital operator L L ( ‘| -f ) \
operation mode is entered. TN TN
i NN/
Then set up for speed instructions. ( ,': ,’ - ,‘ " ," |
D " . N - - I
epress the | DSPL | key to select “instruction con- T

stant” for digital operator operation. Use cursor

keys , , or to set a speed instruction for d1-02. Speed instruction is expressed as a
percent of the rated speed settng (C1-26). If 25% is set when rated speed is 6000 r/min., the

instruction translates into 1500r/min.

1

For operation, stop, and forward-reverse run, use the LI:UN ], [S.TOP , and LR\I%I/)— keys respectively
on the digital operator. Display on the digital operator changes each time the | DSPL] key is
depressed from constants (C1-01, and so on) to variables (V1-01, . . .) to instructions (d1-01, . . . ).
Operation control signals and speed instructions displayed among instruction display are handled
similar to constant setup. Table 7.2 lists the parameters.
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To return from digital operator operation mode to normal operation by external instructions,

wllss @&y

change the lower two bits of C1-37 from “|;” to “y,

Table 7.2 Parameters for Digital Operator Operations

Constant Description Unit Initial Value in Digital Operator Operetion
d1-01 Sequence Binary '
nput EEEEEERER
- LGR
SSC
TLIM
ORT
d1-02 Speed reference % Percentage display to rated speed-setting (C1-26)

7.2.6 Protective Function Operation Display Mode

If a protective function is activated because of a
failure, the protective function indication number is
displayed. After an error is reset, up to four protec- |

series of failures.

First protective function operation is indicated with

an F followed by a hyphen.

ti ti ded to view the order of [ g - (51T
1ve operations are recorde 0 View € oraer o1 a ‘ ’ ' '-' L‘ T

<

l g "l A
[ ) Ly Ly

Depress key to display the protect display
number which activated the next protective func-

tion.

l
If key is depressed when the last failure display ‘

number is displayed, the first failure display number
is displayed again. Depress key to display
failure display numbers in reverse order of occur-
rence.

N

o~
™ -
o3
-

To reset a failure by the digital operator after removing the cause, depress the) RESET | key
Y in protective function operation display mode. In other modes, the |[RESET| key cannot

reset the failure. Before resetting, turn OFF , , and .
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7.3 OPERATION STATUS DISPLAY FUNCTION

Different groups of operation status indications are displayed for different modes of operation. V1
indications are for inverter operation. V2 indications are for optional encoder orientation control.

V3 indications are for magnetic sensor orientation control, which is also optional.

(Data marked with * are operation status display data for preset. )

Table 7.3 (a) Operation Status Display Functions (For Inverter Operation)

No. Signal Name Description Unit
V1—01 Motor Speed Speed detected by the motor encoder r/min
V1—02 Speed Reference ?;ti%dsgzgér.ol reference. Ratio of analog instruction to the 9%
V1—03 Load Axis Speed Product of motor speed and gear transmission ratio r/min
V1i—04 Torque Reference Percentage to 15-minute rating (100%) %
Vi-05 |—————

V1—06 ICnverter Output Dete_ctf:d i}lvert%r output current converted to amperes. A

urrent Precision is £3%

Vi—-07 Output Frequency Inverter current output frequency Hz
*V1—08 Internal Status Operation status signal (at logical level)

V1—09 Input Signal Status | Sequence input signal ON/OFF statust

V1—10 Qutput Signal Status Sequence output signal ON/OFF statust

V1—11 Inverter Capacity Inverter unit 15-minute rated capacity kW
vi-2 |————-— - H

Vi-183 |————=

*Vi—14 DC Bus Voltage Main circuit capécigo}v voltage. PI‘BUSI()‘H is +3% v
VI—15 ﬁg?:ﬁcgtioipelfg Qonvertgd value of .ana]og irlstrLtgti<>11 to be_used for §peed

Converted Value instruction offset adjustment. Valid only during operation.

*"I—16 | ————— -

*V1—17 Phese-U current Detected phase-U current converted from analog to digital

*V1—18 Phase-W current Detected phase-W current converted from analog to digital

V1—19 PROM No. g;s;)rll?glz:tggolg(lf(C)I\ll\/ééog;O\(f)%E;ion No. (lower 5 digits)

Table 7.3 (b) List of Operation Status Display Functions {(For Encoder Orientation Control)

No. Signal Name Description Unit
v2—01 1/0 Signal Status Orientation 1/0 signal status T
V2—02 |———-——

V2—03 Position Monitor ﬁ;;g;zlllcpeo:i)tlzl)llgtxgg‘:;;ed by dividing one rotation by 4096 in Pulses
V2—04 %g;}gﬁ)ﬂ:’ldéd Ctop g;u:i\&;gniillerdeiué;)é)nsggtiéiL;insizz1())t“rgix§?§d by dividing ona rotation Pulses
V2—-05 Position Deviation II))('SJ:(‘”']“I‘H :,’ﬁf:f,:f““ commanded stop position and current Pulses
V2—06 Positioning Time ;ZEilfr;;E:]LI;let of orientation instruction to output of com- X Oms
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Table 7.3 (¢} List of Operation Status Display Functions
(For Magnetic Sensor Orientation Control)

No. Signal Name Description Unit
V3—0t I/0 Signal Status Orientation 1/0 signal status
_ Magnetic Sensor _
va—02 Signal Level
V3—03 Position Monitor Actual position expressed in reference to a set origin Pulses
_ Commanded Stop Commanded stop position expressed in reference to
va—-04 Position a set origin Pulses
V3—05 Position Deviation F])D;fsflzr::cli :zltsv;:en commanded stop position and current Pulses
_ P . Time from input of orientation instruction to output of com- %
V3—06 Positioning Time pletion signal 2ms
Table 7.3 (d) List of Operation Status Display Functions (Others)
No. Signal Name Description Unit
v7—01 Motor Temperature | Detected temperature for motor overheat protection T
*V7—02 Slip Frequency Slip frequency to be applied to the motor Hz
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V1-09>  Sequence Input Signal Status Display
-——w —— -— h 4 h____ 4
EMG RDY FWD REV LGR
L g L Z . L] L J
SSC TLIM ORT RST
AR AN AR, AR, N
<V1-10>  Sequence OQutput Signal Status Display
—— - - —— A 4
SDET AGR ZSPD TLE
—_—— 4 L 4 L L J
ORG ORE FLT
AR AR A F N AR
<v2-01> 1/0 Signal Status for Encoder Orientation Control Display
- - A4 ——— ——
HGR LGR ORESTS
L ] L J L 4 L2 L J
TUNE
AR AR AN AER. AN
<V3-01>  1/0 Signal Status for Magnetic Sensor Orientation Control Display
—— - - -
HGR LGR ORESTS
L A L 2 L L]
TUNE
AR AT AN N P
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7.4 CONTROL CONSTANTS

Different groups of control constants are displayed for different modes of operation. User constants
(C1) are for inverter operation. C2 constants are for optional encoder orientation control. C3
constants are for magnetic sensor orientation control, which is also optional.

@

The following constants cannot be changed during running :
C1-25 to 40, C2-9 to 24, C3-09 to 24

L
Change the constants after stopping the motor.
Table 7.4 User Constant List
‘ Upper Limit
CORStant Constant Name Description Unit | PRer LT —
0. Lower Limit
Speed control proportional gain when high-speed gear is selected 255
C1—of gﬁﬁggrg%?gf) 1 (LGR is OFF). I %, Hz ———
Gain (H) K Raising Kypy increases rigidity.
VN Torque Instruction P =Kyuy X Speed Tolerance 1
Speed Control Speed control integral time constant when high-speed gear is 1000
Cl—02 Integral Time selected (LGR is OFF). : s
Constant Reducing 7 vin quickens response.
H) 7 v Torque Instruction I =Speed tolerance X Time / 7 vy 5
Speed Control Speed control proportional gain when low-speed gear is selected 255
_ Proportional (LGR is ON). : 0
C1-03 | Gain (1) Raising Ky, increases rigidity. %/ He
Kuin Torque Instruction P = Ky y X Speed Tolerance 1
Speed Control Speed control integral time constant when low-speed gear is 1000
C1—04 Integral Time selected (LGR is ON).
Constant Reducing 7 vuv quickens response. o™
(L) 7 vur Torque Instruction I = Speed Tolerance X Time /7 vis 5
Speed Control Speed control proportional gain when high-speed gear is selected 255
C1-05 | Proportional (LGR is OFF) in servo mode (SV is ON). %/ Hz F———
Gain (H) Kyys Torque Instruction P = Kyys X Speed Tolerance 1
Speed Control Speed control integral time constant when high-speed gear is 1000
Cc1—08 Integral Time selected (MGR and LGR are OFF) or when high-speed winding is
Constant selected (CHW is OFF) in servo mode (SSC is ON ). ms
(H) 7 vus Torque Instruction I = Speed Tolerance X Time, 7 yus 5
g?ﬁggr%%?gf) 1 Speed control proportional gain when low-speed gear is selected 255
Ci—07 Gain (L) (LGR is ON) in servo mode (SV is ON). % Hz ———
Torque Instruction P = Ky.s X Speed Tolerance
KVLS 1
Speed Control Speed control integral time constant when low-speed gear is 1000
C1—08 Integral Time selected (LGR is ON) in serbo mode (SV is ON).
Constant (L) Torque Instruction Iy = Speed Tolerance X ms
T vLs Time/T VLS 5
Torque Instruc- Time constant of low-pass }flilter of torque instructions to be used 5.0
C1—09 | tion Filter Time | ! Mmeasures against gear chattering noise. . .
Increasing the time constant may cause run-away depending on ms
Constant 7 ; conditions. P g 0.0
Setting of required time for soft starter. Variations in speed
Soft Start Time instructions are suppressed according to the speed change ratio of 180.0
C1—10 Tars ;hﬁ set’timeA Starting time from at rest state is obtained as S P
ollows: 0.1

Starting Time = Tsrs X Speed Instruction (%) /100
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Table 7.4 User Constant List (Cont'd)

Upper Limit
Coastant Constant Name Description Unit L
0. Lower Limit
%f%?gg tlni&rg?ti&? Offset adjustment value for analog speed instructions. 80
Cl1—11 1 Set the values of V1-15 when operating at speed instruction 0 for
rSnCent Value Cl.11 —g0
0rs )
Motor Speed Constant for fine control of motor speed when analog speed 1.1000
ci—12 | Adiust ¢ instructions are used. Speed is increased in proportion to Sapy. i
justmen This parameter is invalid when digital speed instructions are
Value Sup; used. 0.9000
*C1-13| ————--— |—-————=
Cl—14| ————— |————=
*C1=15| ————— | ==
Speedometer Constant for fine control of speedometer signal to match the
; it ; - 1.50
Ccl—16 Signal actual and indicated speeds. Increasing SM,,; makes the speed- )
Adjustment ometer indicator travel farther. Standard value is 10V output at 0.90
Value SM,p,; the maximum speed. :
Load REl_tiO Constant for fine control to match the commanded torque and 1.50
C1—17 Meter Slgnal indication on the load ratio meter. Increasing LMy, makes the )
1 ter indicator travel farther.
%g{ﬁzt?jﬁ/ﬁ:” g;:ezufdz:r(;dl(/v‘a;l:c isl\;?)v ?ilt‘:t’lt at 12096 of the 15-minute rating. 0.90
Load Ratio Setting of full-scale value of the load ratio meter expressed 350
C1—18 | Meter Full-scale | as a percent of continuous rating. Note that the full-scale %
LNgg value depends on specifications of the load machine. 120
Zero-speed . - 60
C1-19 | Detection Level Detection level of zeto-speed signal (25FD) r/min
ZSuwt - 3
c1—20 g?eSSI-IBaeiZ};tion Detection width of speed-match signal at rated speed 9% 50
W%dth AGR Standard setting is 15%. ° 10
BD
Ci1—21 g?er?z(iil Il)‘itfé“on Speed detection signal (SDET) activation level 9% 100
S]Sg, “ Expressed as a percent of the motor rated speed. 0
Speed Detection | Hysteresis width adjustment level of speed signal detection. 10.00
_ Signal Detection | During acceleratein, SDivi + SDyys is detected. o
Cc1—22 . A . : 3 . %
Signal Width During deceleration, SD,y.— SDyys is detected.
SDuys Expressed as a percent of the motor rated speed. 0.00
cl—23| —————
External Cont- o . 120
Ci—o4 rol Torque Torque limit using external torque limiting signals (TLIM). 9%
Limiting Level Expressed as a percent of the 15-minute rated torque.
TLeyr 5
Select applicable motor from the motor codes stored in FF
_ Motor Code inverter memory.
C1—25 Selection MTR | Expressed in 2-digit hexadecimals 0 to F. 01
Available after selecting the code and turning power ON again.
Rated speed set according to load machine specifications. Max.
Rated Speed : ; Speed
C1—26 | aceiing © Must not be greater than the motor maximum speed. When | r/min [ =Peed
& P00 commanded speed is 100%, this speed is applied. 100
Transmission Transmission ratio determined by mechanical specifications. 2.5000
Ct—27 Ratio 1 R This parameter is valid when H gear (LGR is OFF) is selected. ——
HGR Transmission Ratio = Spindle speed +~ Motor Speed 0.0500
cl-28| ————-—
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Table 7.4 User Constant List (Cont’d)

Constant] _— . Upper Limit -
U _
No. Constant Name Description nit Lower Limit
Transmission Transmission ratio determined by mechanical specifications. 2.5000
C1—29 | Ratio 3 (L) This parameter is valid when L gear (LGR is ON) is selected. —
Ricr . Transmission Ratio = Load Shaft Speed ~ Motor Speed 0.0500
Motor Flux 100
C1—30 | Lower Limit Level limit motor flux reduction control lower. %
Level ¢ wo 15
Servo Mode 100
C1—31 | Flux Level Motor flux level in servo mode (SV in ON). %
¢ SVH 30
5.00
C1—32 giir‘éo é\ellél)%atBii Base speed ratio in servo mode (SV in ON).
P Base Speed (Servo) =Rge. X Base Speed (Motor)
Rpsu 1.00
Cc1—33} —————
c1—-34| ————-
c1—35 %igcﬁzp’%?rie Time for generating braking force after deceleration and zero- s 100
Tork speed is reached to stop. 0
Setting signal for multi-functional selection. For further descrip-
tion, see Par.4.1, “SEQUENCE INPUT SIGNALS.” -
. * Bits 1 and 0 : 1CN, pin 41
Ci—36 | Soiect Signal 1 00: TLIM  01:——
10 : INC 11:—-—
* Bit3: 1ICN, pin 40
0:S8SC 1: 5V
Setting signal for multi-functional selection. For further
description, see Par.4.1 “SEQUENCE INPUT SIGNALS.”
Bits 1 and 0: Operation by speed instructions
00: Operation by speed instructions -
. 11: Operation by the digital operator
c1—37 Select Signal 2 Bits 3 and 2: Preparation for .operation signal selection

SEL2*

00: Free run by current interruption

01: After deceleration stop, interrupts current and
MC is OFF.

10: After deceleration stop, interrupts current and
MC is ON. -
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Table 7.4 User Constant List (Cont'd)

Constant|
No.

Constant Name

Description

Unit

Upper Limit
Lower Limit

C1—38

Select Signal 3
SEL3*

Select signal for control mode and level.
* Bits 1 and 0: Load ratio meter filter
00: 2ms filter
01: 10ms filter
10: 100ms filter
11: 500ms filter
» Bit 2: Torque limiting auto judgement
0: Not judged
1: Judged
* Bit 3: Servo mode sensitivity
0: reference (10V/100%)
1: reference (10V/5000r/min)
* Bit 4: Speed over-deviation protective (F800) operation
threshold
0: 1/2 or less of commanded speed
1: 1/4 or less of commanded speed
* Bit 5: Speed limiting level
0: 105% of rating instruction
1: 110% of rating instruction
» Bit 6: Speed agreed signal output select at zero-speed
0: Outputs (AGR is close)
1: Does not output (AGR is open)
» Bit 7: Load ratio meter adjustment method
0: Outputs 120% signal of 15-minute rating
1: Outputs 100% signal of continuous rating

Select Signal 4
SEL 4*

Control mode select singnal
* Bit 0: Orientation method
0: Encoder

1: Magnetic sensor

C1—40

Select Signal 5
SEL 5*

Control mode select signal
» Bits 1 and 0:Speed over-deviation protective (F800) operation
delay time select
00: 0 sec
01: 0.3sec
10: 0.4sec
11: 0.5sec
* Bit 3: NC orientation selection
0: Invalid
1: Valid
Even if orientation signal (ORT) is input, Orienta-
tion operation does not start. The rotation direc-
tion of the motor is decided depending on the
polarity of analog speed reference.
« Bit 7: Load error®detection selection (Correspond to PROM
version or atter NSC620042.)

0: Invalid
1: Valid

* In explanation of select signals, 0 stands for “, ” and 1 for

w i »
I
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Tabel 7.5 Encoder Orientation Constants

Upper Limit
Constant Constant Name Description Unit M
No. Lower-Limit
Load Axis . - . . 4095
C2—01 | Positioning Mecfcllamca} origin og Ehﬁ loa% )ax1?. Set difference from Pulses
Origin Poge encoder origin signal (phase-C) pulses. 0
Position Control | Position control proportional gain when high-speed gear is 99
co—02 Proportional selected (LGR is OFF). /s
Gain Raising Kpy increases rigidity.
(H) Kpu Speed Reference (pps) =Kpy X Position Tolerance (pulses) 1
Cc2—03 —_——
Eggit(i)(;g(glc;rlltrol Position control proportional gain when low-speed gear is 9
Cc2—04 Gairli selected (LGR is ON). Raising Kp. increases rigidity. 1/s
Speed Reference (pps) Kz, X Position Tolerance (pulses)
(L) Kpr 1
%gﬁedr%%?gf) ! Speed control proportional gain when high-speed gear is selected 255
C2-05 | (ain” (LGR is OFF) in orientation control (ORT is ON). %,/ Hz ————
Torque Reference P = Kyuyo X Speed Tolerance
(H) Kvno 1
Isrftie(ia(lzglr‘litr?é Speed control integral time constant when high-speed gear is 1000
02—06 Confs;tant (1) selected (LGR is OFF) in orientation control (ORT is ON). ms
. Torque Reference I = Speed Tolerance X Time / 7 vuo 5
VHO
%’Ir)gegr(t:i%?g]o} Speed control proportional gain when low-speed gear is 255
Cc2—07 Gaig (M, L) selected (LGR is ON) in orientation control (ORT is ON). %/ Hz —————
Koio ’ Torque Reference P = Ky X Speed Tolerance 1
Isrgc:ega(l:(zlr‘litrrr? el Speed control integral time constant when low-speed gear is 1000
Cc2—08 C g selected (LGR is ON) in orientation control (ORT is ON). ms
onstant — f
Torque Reference I = Speed Tolerance X Time / 7 yiro
(L) 7 vio 5
gosmom'ng Detection width for outputting completion signal when the spindle 200
_ ompletion Ve
Cc2—09 Detection reaches near the commanded stop position. Pulses
. Detection width is commanded stop position = Zg 0
Wldth ZFIN
Positioning Set value for canceling completion signal when the spmdle 200
_ Completion
Cc2—-10 Cancel Width is moved after completion signal is output. Pulses
Zean Cancel width is commanded stop position = Zcax Zein
. . . . . . . . : 600
C2—11 Orientation Speed applied (after detecting encoder origin) until changing to £/ min
Speed Sogr the servo loop during orientation 40
BCD Stop Posi- Angle set valu minim i ment of st ition BCD 1800
C2—12 | tion Instruction : ?ructi%nv e per um increment of stop position
Resolution Pgep ns S 0.5
Arbitrary Stop | Stop position offset for smoothing stop operation when the 100
C2—13 | Position Offset servo loop is used Pulses
Pie When Zgy is reached, offset becomes 0. 0
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Table 7.5 Encoder Orientation Constants (Cont'd)

Upper Limit
Corrzjstant Constant Name Description Unit L
0. Lower Limit
Orientation Speed change ratio for gradually reducing orientation speed to 100
C2—14 | Speed Change reduce gear noise when switching from orientation speed to servo
Ratio Rsor loop speed 0
Staring Sore | Sef sttt o sgccleraing o vt swete L 50
C2—15 | Start Time starting speed. P ecduce gear noise a ms [
Tseo Acceleration rate is (500 r/min.)/s. 0
Co—16 Flux Level Flux level at completion of orientation. Motor noise and 100
¢ orr torque changes in proportion to flux level. 15
Orientation 32767
_ Speed Reduction | Reduction coefficient to set orientation speed in proportion to the
c2—17 | 1 coe : | Spee
Coefficient angle of traveling for incremental positioning.
Ksor 0
c2—18 - =
c2-19 -
C2—-20 ——
c2—21 -
Control mode setting signal for specifying the direction of rota-
tion in orientation control
* Bits 1 and 0: Positioning rotation direction
00:  Automatically selected rotation direction
01: Same direction as the commanded operation direction
10:  Fixed rotation direction
11: Automatically selected rotation direction
* Bit 2: Selection for fixed rotation direction
0. Forward rotation of the spindle
1: Reverse rotation of the spindle
+ Bit 3: Stop position instruction code
Orientation (1) ]22db1t bgér)y
Control Select - - S-digit
Cc2—22 Signal 1 * Bit 4: Tune-up operation ——
SEL-E1* 0: Tune-up available

1:  Tune-up unavailable
* Bit 6: Encoder
0: Spindle encoder
1. Motor encoder
* Bit 7: Rotation direction of motor and spindle
(Automatically setting when tune-up)

0: Reverse
1: The same

% In explanation of select signals, 0 stands for” , ” and 1 for “,

I »
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Table 7.5 Encoder Orientation Constants (Cont'd)

Constant] - . | Upper Limit
No. Constant Name Description Unit Lower Limit
Dither signal pattern and gain
* Bit 0: DB selection upon orientation completion
0: Invalid
1: Stops by braking torque orientation
completion
* Bit 1: Dither signal pattern
0. 6 steps (83Hz)
1. 2 steps (250Hz)
Ori . * Bits 4, 3, and 2: Dither signal level (H)
Crletnta}tg)ri . 000:0.0% 011:75% 110:15.0%
Cc2—23 SF’“ rfz elec 001:25% 100:100% 111:175% -
S%’{l%z* 010 : 5.0% 101 :125%
; * Bits 7, 6, and 5. Dither signal level (L)
000:0% 011:3% 110:6%
001:1% 100:4% 111:7%
010:2% 101:5%
Orientation Control parameters
* Bits 5 and 4: Speed instruction differential compensation gain
00:10
01:15
10 : 23
11:34
* Bits 7 and 6: Flux level for positioning servo loop control
Ori . 00 : 100%
rientation 01: 80%
C2—24 Control Select 10 60% L
Signal 3 1. 40%
SEL-E3* . °
% In expanation of select signals, 0 stands for “, ” and 1 for “ | .”
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Table 7.6 Magnetic Sensor Orientation Constants

Upper Limit
Corl:lstant Constant Name Description Unit ﬂ—
0. Lower Limit
c3—01 %oad Axis Posi- Mechanical origin of the load axis. . 200
ioning Origin . L cmmenr clgmal e
Set difference from megnetic sensor signal in degrees.
Pore —2.00
. Position control proportional gain when high-speed gear is 99
Position Control | selected (LGR is OFF).
C3—02 ! Proportional Boosting K., increascs rigidity. 1/s
Gain (H) Kpy Speed Reference (pps) = Kpu X Position
Tolerance (pulses) 1
C3—03 -
Position Control | Position control proportional gain when low-speed gear is 99
- Proportional selected (LGR is ON).
C3-04 Gain (L) Boosting K, increases rigidity. 17s
Ken Speed Reference (pps) = K, X Position Tolerance (pulses) 1
%?gggr%%?gfl Speed control proportional gain when high-speed gear is selected 255
C3—05 : (LGR is OFF) in orientation control (ORT is ON). %, Hz ——
Gain (H) — - : ;
K Torque Reference P = Kyuo X Speed Tolerance 1
VHO
Isrizeiaclqi‘qitrr:el Speed control integral time constant when high-speed gear is 1000
C3—06 g selected (LGR is OFF) in orientation control (ORT is ON). ms
Constant o < .
Torque Reference I = Speed Tolerance X time / 7 vuo 5
(H) T vHO
}S)Isgegr%%?gf)l Speed control proportional gain when low-speed gear is selected 255
C3—07 oD (LGR is ON) in orientation control (ORT is ON). % Hz —————
Gain A ! . ,
Torque Reference P = Ky, X Speed Tolerance 1
(LKveo
ISrS[ie(ia(le{}it;?é Speed control integral time constant when low-speed gear is 1000
C3—08 C g selected (LGR is ON) in orientation control (ORT is ON). ms
onstant e . .
Torque Reference = Speed Tolerance X time 70 5
(L) 7vio
ggfrlltl?el}alig% Detection width for outputting completion signal when the load 20.0
C3—09 Canc%l axis reaches near the commanded stop position. ° —
Width Ze Detection width is commanded stop position £ Zyy 0.0
ggfrllni);ligi Set value for canceling completion signal when the load axis 20.0
C3—10 Detegtion is moved after completion signal is output. °
: Cancel width is commanded at stop position £ Zcan Ziix
Width Zca .
. . . . . . 600
c3—11 Orientation Speed applied (after detecting magnetic sensor signal) ./ min
Speed Sogr until changing to the servo loop during orientation 40
C3—12 ———
Arbitrary Stop Stop position offset for smoothing stop operation when the servo 10.0
C3—13 | Position Offset loop is used
Pive When Z,.,y is reached, offset becomes 0. 0
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Table 7.6 Magnetic Sensor Orientation Constants (Cont'd)

Constant] - .. | Upper Limit
No. Constant Name Description Unit Lower Limit
Orientation Speed change ratio for gradually reducing orientation speed 100
C3—14 | Speed Change to reduce gear noise when swiching from orientation speed
Ratio to servo loop speed 0
Starting Soft Soft start time for accelerating from stop to orientation 50
C3—15 | Start Time speed. Use this parameter to reduce gear noise at starting. ms
Tsro Acceleration rate is (500 r/min) /s. 0
Cc3—16 Flux Level Flux level at completion of orientation. Motor noise and torque &
¢ ort change in proportion to flux level. 15
C3—17 ———
C3—18 -
C3—19 ——
Angle for standardizing magnetic sensor signal detection
sensitivity . . . . 20.0
fsen =180° X Detected Range (in mm) + (Mounting Radius :
Sensor Signal (in mm) X =#)
C3—20 ] Standardization | Set 20.0 to Gsgy When 8sen>20.0 °
Angle 8 cpn For detected range, check the magneto type and apply the follow
ing value. 5.0
For type MG-1378BS, apply 15mm. :
For type MG-1444S, apply 7mm.
C3-21 -
Control mode setting signal for specifying the direction of
rotation in orientation control
* Bits 1 and 0: Positioning rotation direction
00: Automatically selected rotation direction
01: Same direction as the commanded forward-
reverse rotation direction
10: Fixed rotation direction
11: Automatically selected rotation direction
* Bit 2 : Selection for fixed rotation direction
Orientation 0 : Forward rotation of the spindle
C3—22 Control Select 1 : Reverse rotation of the spindle o
Signal 1 * Bit 4 : Tune-up operation
SEL-M1* 0 : Tune-up available
1 : Tune-up unavailable
* Bit 6 : Encoder
0 : Spindle encoder
1 : Motor encoder
* Bit 7 : Rotation direction of motor and spindle

0 : Reverse
1. The same
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Table 7.6 Magnetic Sensor Orientation Constants (Cont'd)

Upper Limit
Constant Constant Name Description Unit M
No. Lower Limit
Dither signal pattern and gain
* Bit 1 : Dither signal pattern
0: 6 steps (83Hz)
1: 2 steps (250 Hz)
Orientation * Bits 4, 3, and 2 : Dither signal level (H)
Ca—23 Control Select 000:0.0%  011:75% 110 : 15.0% o
Signal 2 001:25% 100 : 10.0% 111 :17.5%
SEL-M2* 010 : 5.0% 101 : 12.5%
» Bits 7, 6, and 5 : Dither signal level (L)
000:0% 011:3% 110 : 6%
001:1% 100 : 4% 111 :7%
010 : 2% 101 :5%
Orientation control parameters
* Bits 5 and 4 : Speed instruction differential compensation gain
00 : 10
01:15
10 : 23
11: 34
» Bits 7 and 6 : Flux level for positioning servo loop control
00 : 100%
01: 80%
Orientation 10 : 60%
_ Control Select 11: 40% o
C3724| Signal 3
SEL-M3*
* In explanation of select signals, 0 stands for *“,” and 1 for “}”
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7.5 PROTECTIVE FUNCTION DISPLAY
If an error occurs during operation, protective functions are activated depending on the failure and
operation is stopped. The activated protective functions are indicated on the digital operator in F

codes as shown in Table 7.7.

Table 7.7 Protective Functions

F Code No. Protective Function Explanation :
— : Operation was not stopped within 10 seconds after emer-
F—001 Emergency Stop Failure gency stop was commanded. :
F--100 Inverter Output Overcurrent Output current exceeded set overcurrent value or grounding.

F—200 Inverter Internal MC Operation Failure The magnetic contactor in the input block is not functioning.

F—301 Braking Transistor Error Braking transistor operation failure
F—302 Cooling Fan Error Inverter cooling fan stops when power is ON.
F—400 Inverter Overvoltage %gggigi 12(% ‘1,3)us voltage exceeded set overvoltage value
F—500 Motor Overspeed Motor speed exceeded 12094 of max. set speed.
F—602 Power Voltage Error 1 Dc main circuit voltage is lowered to 210V or less.
F—604 Power Voltage Error 2 DC control circuit voltage was lowered.
_ Qutput current of 12024 of 15-minute ratin
F—700 Inverter OUtpLIt Overload flovg)ed for one minute 0or longer. £
- . Q,
F—800 | Excess Speed Deviation ?Ei’ﬁggp‘frggggg g%fglﬁjggellf’wer'
F—900 | Motor Thermal Error 1 Motor temperature exceeded upper limit.(Minor failure)
F—901 Motor Thermal Error 2 g/;zt?rl;irtxirtrépgzalt(;gge?yer upper limit continued for
B ki ire rred in the motor temperature
F—902 Motor Thermal Error 3 dgfeactigrll mgrrt?i(:s%griDeégcteS at0—100°C orpless)
F—904 Heat Sink Thermal Error Heat sink temperature over upper limit.
F—AQ0 | Initial Charge Failure 1 Charging for the main capacitor did not complete.
F—AO1 Blown Fuse DC circuit fuse has blown.
F—b00 Controller Failure 1 Failure of the speed instruction AD converter
F—b01 Controller Failure 2 Failure of the AD converter with CPU
F—b02 | Controller Failure 3 Failure of the Phase-U current detection AD converter
F—b03 Controller Failure 4 ggrill\},gﬁe?.f the Phase-W current detection AD
F—C00 Break in Speed Detection Break in wire or misconnection of the motor
Signal Cable encoder signal cable

F—COot Load error Braking in wire of inverter output(U,V,W)
F—d00 | Controller Failure 5 Memory (PROM) failure
F—dO1 Software Version Mismatch Controller mismatched software version.

Encoder Phase-C signal was not detected when

.. Method tuning up.
_ Position Detector etho uning up

F—dit Failure 1 Magnetic . . . .

S 8 - Break in wire or misconnection of the

N?:fl?o d megnetic sensor signal cable when tuning up.
F—d12 Position Detector Failure 2 Phase-C signal exceeded 100 pulses when tuning up.

E/Inei%?)?jr Exceeds 4096 + 1 pulses per rotation when tuning up.
F—d13 Position Detector

Failure 2 magnetic
SMentsI;)rd Motor pulse per rotation (4096/gear ratio) exceeds +£69.
etho
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Table 7.7 Protective Functuons (Cont’'d)

F Code No. Protective Function Description
F—di4 Tune-up Incomplete Orientation instruction was input before tuning up.
F—di5 INC Signal Error Incremental signal timing error of INC signal
E—di8 glrgel?allil i(r:1agloesiti(m Detection g:fgcl;(:’nﬂz:::” <(>:1;“1)111ti‘sc<>nnection of the position detection
F—di7 | St Cablernetc Senser e el meonnection of the magnetic
F—di8_| Orientation Card Mismatch Orfentation sclection (bit 0 o7 CT39
F—EOQO Controller Failure 6 Memory (NVRAM) failure
F—EOt Controller Failure 7 Memory (NVRAM) failure
F—EQ2 Controller Failure 8 Data in memory (NVRAM) exceeded upper or lower limit.
F—EO3 Controller Failure 9 Memory (NVI{AM) failure
F—EO05 | Unregistered Motor Code Motor code set to C1-25 do not register.
F—F00 I/0 Error 1 Inter-CPU data transfer error
F—F03 | I/O Error 2 Inter-CPU data transfer error
CPF00 | CPU Failure 1 L"éttei{;‘:ft‘il(fg"“m"ry (RAM) failure or WDT
CPFO1 CPU Failure 2 Excessive time error
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8. TEST RUN

Before turning power ON, do the following:

(1) Verify there is no physical obstacle to operation.

(2) Notify people in the adjacent area before starting.

Turn ON power to the drive system after confirming security around the machines.

8.1 CHECK AFTER TURNING ON POWER

After power is turned ON, LEDs on the digital operator of the inverter light and the cooling fans of
the motor and the inverter start rotation. Check the system as follows:

8.1.1 Checking the Motor

Verify that cooling air for the motor with cooling fan flows in the direction shown in Fig 8.1.
According to the standard specifications, cooling air is taken in from the drive end and exhausted
from the opposite drive end. If the flow direction is reversed, contact your YASKAWA representa-
tive.

I @

i

(a) Flange-mounted Type (b) Foot-moundted Type

a7

Fig 81 Motor Cooling Air Passage

8.1.2 Checking the Inverter

After power is turned ON, all the LEDs on the digital operator light, then ROM number is displayed,
and finally motor speed (V1-01) is displayed as described in Par.7.2.1, “Indication at Power-ON.”
If emergency stop signal (EMG) is connected, “CHARGE?” lights brightly in red. If error indication
is displayed or “CHARGE” is OFF, investigate the cause according to Par. 10, “TROUBLE-
SHOOTING”.

8.1.3. Checking Status Display

Status of the drive system including the inverter and the motor can be checked by monitoring the
contents of V1-01 to to V1-18 using the operation status display function.

After power is turned ON, motor speed (V1-01) is displayed. Check other status indications with
Table 8.1.
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Table 8.1

Status Monitoring Functions

Display at Power ON

Signal No. Content Unit Remarks
Vi—01 | Motor speed r/min 0
Vi—02 | Speed reference % 0.00 100% = rated speed
V1i—03 | Output shaft speed r/min 0
Vi—04 | Torque reference % 0.0 100% =15-minute rating
V1—05 Inverter output power kW 0.0 Accuracy: £ 10%
V1i—06 Inverter input current A 0.0 Effective value, accuracy: +3%
Vi—07 | Inverter output frequency Hz 0.0
V1—08 | Inside signal condition | | = —————-—
Vi—09 | Input signal condition | | ~ ——————
Vi—10 Output signal condition | |  —————-—
vi—1 Inverter capacity kW Depends on unit .
V7 —01 Motor temperature C Ambient temperature | At cold start

Note:  The digital operator display unit employs 7-segment LEDs. Status of operation.is indicated by “V” plus .a number,

meaning a variable number. Actual display, however, looks like “ ¢/ " plus a number. (Example: V1-01-4 {- 5 ¢
For the detail of display, refer to Par. 7.1, “FUNCTIONS OF THE DIGITAL OPERATOR”
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8.2 SETTING UP CONSTANTS

The inverter is set up and adjusted at the factory to fit the combined motor. As a rule, customers
do not need to adjust the inverter. If setting must be modified because of changes of operation
specifications, control constants can be changed. See Par. 7, “OPERATION OF THE DIGITAL
OPERATOR” and change the setting.

In the following, control constants are explained in the order of arrangement; however they do not
need to be set up in that order.

8.2.1 Soft Start Time Setup (Tsrs: C1-10)
This constant specifies the duration of changing inverter speed from 0r/min. to the rated speed or

vice versa. Fig. 8.2 shows the relation between instructions and the duration. Soft start time can
be set up from 0.1 to 180.0 seconds.

SPEED AEFERENGE
9 /
100 / RATED SPEED
T I
|
1 !
SPEED REFERENCE || |
ANDSTANDARD | |
! SPEED STANDARD !
{
| l
0 | S
Ters |l Tses | TvES

Fig. 8.2 Soft Start Time Setting

8.2.2 Load Meter Full-scale (LMggs: C1-18)

During operation, the load ratio meter indicates the ratio of output to motor rated output in percent.
Set full-scale value (expressed as a percent of the motor continuous rating) of the load meter for
control constant CI1-18. 120% to 350% can be set.

8.2.3 Zero-speed Detection Level (ZS,v.: C1-19)
This constant sets the detection level for zero-speed signal. Standard value is 30 r/min. It is possible

to set 3 r/min. to 60 r/min. The operating point has a hysteresis of £ 2 r/min. as shown in Fig.
8.3.

CLOSE |
LIGHTS WHEN ZSPD 1S CLOSE !
i
Zz _ - SIGNAL !
N ouTRuT !
R ! | oPen
or t
| S
INDICATION OF V1-1) ! 'le":z MOTOR SPEEC
{ 1
- !
1__Cli-i

Fig. 8.3 Zero-speed Signal Detection Level and Operation Indication
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8.2.4 Speed Agreed Width (AGRg,: C1-20)

This constant sets the operating level for speed agreed signal AGR (connected when speeds agree).
Range of speed agree can be set from 10% to 50%. Standard value is 15%.

LIGHTS WHEN AGRIS CLOSE

(INDICATION OF V1-10)

SPEED =~
DEVIATION* 15 |
%)

1.2
0.12

50

10 p——==

|
|
!
|
+
T — STANDARD SETTING

OPERATION RANGE

*3peed deviation
IS expressed as
g percent of SI00
(S100=100%)

CPERATION RANGE

|

00

SPEED REFERENCE (%)

8.25 Speed Detection Level (SD_y.:C1-21, SDyys: C1-22)
If motor speed is reduced to or below any of these constans, output signal SDET is connected.

Fig.8.5 shows indication of operation status display V1-10 of the digital operator then.
Speed detection level can be set from 0% to 100%,.
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LIGHTS WHEN SDET 1S CLOSE

l.L
=

/_ —

(INDICATION OF VI-I0)

SIGNAL
QUTPUT

Fig.8.4 Speed Agreed Width Setting and Operation Indication

Hysteresis width can be set from 0% to 10%.

Cl-e2

CLOSE

OPEN

Ci1-21
jett—————— |

N

)
i
|
:
:
| MOTOR SPEED

Fig. 8.6 Speed Detection Level and Operation Indication



8.2.6 External Operation Torque Limiting Level (TL.x,: C1-24)
This control constant is used for external torque limiting. The constant is expressed as a percent
of 15-minute rated torque and can be set from 5% to 120%.

8.2.7 Motor Code Selection (MTR: C1-25)

The motor code is a label of the motor control constant stored in the inverter memory. Motor codes
are given in the factory setting list attached to the inverter. Before altering the set motor code,
verify that the inverter unit capacity is matched.

@ After changing the motor code, turn OFF power and verify that the indications on the
digital operator go OFF, then turn ON power again.
Without the above procedure, changed motor code is invalid.

8.2.8 Rated Speed (S,(,: C1-26)

Set up rated speed according to mechanical specifications. The motor runs at the rated speed when
speed instruction of 100% is input.

Rated speed can be set from 100 r/min to the motor maximum speed.

8.2.9 Transmission Ratio (Rugr: C1-27, R, : C1-29)

These constants set the transmission ratio of spindle to motor shaft which is determined by
mechanical specifications.

Transmission ratio (spindle speed/motor speed) can be set from 0.05 to 2.5. When you set an exact
value, the ratio affects the orientation control characteristics.
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8.210 Flux and Base Speed Ratio in Servo Mode ( ¢ svu: C1-31, Rpsu: C1-32)
These control constants are used to extend constant torque control range for solid tapping. Set the
flux levels (C1-31) and the base speed ratios (C1-32) in relation to each other as shown in Fig.8.6.

(%)
100

/ NORMAL OPERATION

FLUX SERVO MODE

|
|
i
:
- |
H \
C1-3l , |
[}
i

° i

BASE SPEED

BASE SPEED XC1-32

Fig. 8.6 Flux Level in Servo Mode

8.2.11  Positioning Completion Detection Width (Zz: C2-09, C3-09) and

Positioning Completion Cancel Width (Z.,x: C2-10, C3-10)
These constants must be set up while the system is stopped.
Orientation completion signal is connected when the difference between the commanded and actual
stop positions is within the completion detection width continuously for 10 ms or longer. If the
difference exceeds the completion cancel width after the completion signal is output, the completion
signal is immediately disconnected. ; ,
Both completion detection width and completion cancel width can be set from 0 (0°C) to 200 (17.6%)
in encoder orientation control, and from 0.0° to 20.0° in magnetic sensor orientation control.
Completion cancel width must not be smaller than completion detection width. If a value greater
than completion cancel width is set for completion detection width after setting the cancel width, the
completion detection width value is automatically set for the cancel width.

CANCEL WIDTH
Pi=Pe
DETECTION WiDTH
COMPLETION SIGNAL f ]
-200 —P: —P1 0 +Py +Pe P00
(~2r) L commnoenstorrosmon] (200
Numbers in parentheses are for magnetic
SETTING RANGE sensor orientatign control,

Fig. 8.7 Completion Signal Detection Position
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8.2.12 Orientation Speed (Soxr: C2-11, C3-11)

QOrientation speed must be set up while the system is stopped.

Orientation speed is determined by inertial momentum (including motor shaft) and torque. Calculate
for each machine the spindle inertial momentum and the spindle torque required when high-speed
gear is used, then obtain orientation speed from Fig. 8.8. The value is the upper limit, so lower
setting is possible.

(kef-rri) (kg-mi) 30r/min - 80r/min
40 — 10 { ] T I — 100r/min

~ / ) // A
4 150r/min

|
r T

| ! e‘ ‘ 4 4 / i A 200r/min
_B0 T _(kp- Positi in) R
J=22x g N (Kp : Position loop gai / / ) // '
3 T ] / P 7 300r/min
L v
L /1 400r/min

/|
S AN AN |
GDe / LA 600r/min
ZRDs é s
/

N\

>
35
= /|

Ig A o A
= / v A // / // // pd
O o Iy anye Y
_EJ I — / - “/ ‘ // / // s

2L é L / / / // // Pl /1 _
[UIJ / / L // / // .
z
o / / ,/ / ,// d /
< / e / A /

1< / v )
o B L LA S S - 4
g 2
h /// //

4 / / / /] 4/

0 =01 A AT
A AN 7
7 17 7 1 |1 1]nNote spindle toraues are 1
/ /’ / / determined by the gear ratio
02 e L (spindie/Motor shaft) of motor E
y 4 continuous toraue.

-

NN
v

0.04 L0,01

10 100 1000 (N-m)
SPINDLE TORQUE (Ts)

Fig. 8.8. Orientation Speed Setting
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8.2.13 Resolution of BCD Stop Position Instructions (Pgcp: C2-12)

This setting must be performed while the system is stopped.

The resolution can be set from 0.5° to 180.0°. Stop position instruction must be within = 360°.
For example, when resolution is set to 90°, stop position instruction “1” translates into 90°, “2” into
180°, “4” into 0°, and “5”again into 90°.

Fig. 8.9 Stop Position Instruction and Stop Position

8.3 OPERATION

After checking, input operation signal to start operation. Gradually raise speed reference from 0%.
The motor starts rotation.

Verify that the motor turns in the proper direction. When forward run is commanded (by FWD) and
speed instruction is positive, the motor shaft turns counterclockwise (CCW) when viewed from the
load machine. If the rotation direction is reversed, or if the motor does not turn but only buzzes or
vibrates after the operation signal is input, phases of the power cable or encoder signal wire may be
connected wrong. Turn OFF power and check wiring.

When the motor turns in the proper direction, change speed reference or switch forward and reverse
run and verify that acceleration and deceleration are smooth in both forward and reverse directions.
At the same time, check for excessive motor vibration or noise. Stationary sound at several
kilohertz is due to the control method and do not indicate any abnormality.

Speed Reference @ S
Operation CCw cw
Signal REV CW | CCW

386-78

Fig. 8.10 Motor Rotation Direction

@ (1) Verify that the motor stands still before starting. Starting during free-run may activate
® overvoltage protection (F400) or overcurrent protection (F100). .
(2) Don’t change wiring or put on/off connectors under the current conduction.
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8.4 ADJUSTMENT PROCEDURE AND CONTROL CONSTANT SETUP

After verifying that the motor operates normally, adjust the speed control mode and position control
mode for orientation control according to the adjustment procedures. The following adjustment
must also be performed after replacing the motor, inverter, magnetic sensor or encoder.

8.41 Adjustment in Speed Control Mode
Refer to the following flow chart for adjustment.

Adjusting Item and Procedure Content

Initial setting: Verify the setting according to
the factory setting.

Operation control (with 0-V common)

I Turn ON power switch \ %
‘ —o o0—+—— EMG
— - SO N RDY
Initial setting
* sior
»—o/’ —1— Fwo
Turn emergency stop (EMG)
and aperation ready (RDY} *
START
1 2 com
I Input rated speed reference I
‘ AN SCOM
7% 2e
[ Turn forward run (FWD) ON. l — 0V
l 10V 7 100%
After accelerations comolsted. Input signal check
check motor speed in V10l * Input signal status (V1-09)

s the actual
motor speed the same
as the instruction?

RDY, EMG, and FWD light.

Is the actual
motor speed higher than

Speed reference adjustment range (C1-12)
the reference ?

Make CI-12 (Siu) P U
smaller than present value. O
I
3
10 %
Make CI-12 (Swn) : I
greater than present value. SPEED :
09 :
|
|
i
- i
0 0.9 1.0 o cr-1

C1-12=Commanded Motor Speed,Actual Speed

<Example> When 6000rmin is commanded and actual
speed is 6060 rmin,
Cl1-12 = 6000/6060 = 0.99
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(Cont'd)

Adjusting ltem and Procedure

Content

@

YES

Are indications on the
speed meter correct?

Are indications on
the speed meter higher
han actual motor speed?

Make Ci-16 (SMuw)
smaller than present value.

Make Cl-16(SMaou)
greater than present value.

Turn forward run signal (FWD)
ON and OFF to accelerate and
decelerate the motor.

in accel/decel?

Are indjcations on the
load ratio meter carrect

YES

Turn forward rotation signal
ON to stop the motor.

l

Display Cl-17 data on the
digita! operator.

|

DATA
Depress the ENTER key and

> .
the RESET key simultaneously.

Turn forward run

signal ON to stop the motor.

Are indications on
the I0ad factor meter higher than)
the actual figure?

NO

Make CI-17 {LMn] smaller
than present value.

i

Make Cl-17 (LMwi) greater
than present value.

l

e

Depress the {DSPL |key to return

to the initial status.

i

|

Depress[___|key.

|

Adjustment end

Speedometer Adjustment Range (C1-16)

(P.UD
1.5

SPEEDOMETER 1.0
SIGNAL

[
1
|
|
!
|
)
|
i
|
|
!
I
|
1

0 0.8 1.0 15 (C1-18)

C1-16 =actual motor speed,”indication on speedometer
<Example> When motor speed is 6000 r,”min and indi-
cation on the speedometer is 5940 r,”min.

C1-16 = 600075940 = 1.01

Maximum Indication on the Load Meter
(12% of 15-minute rating)

Maximum Indication on the Load Meter

Capacity | LM | Capacity | LM

0.402 | 240% | 2.2/15 | 176%
075704 | 225% | 3.7.72.2 | 202%
1.570.75 | 240% | 55/73.7 | 178%

Signal Output for Load Meter adjustment

LOAD METER .
SIGNAL LM 1 SIGNAL OF 120% OF
15-MINUTE RATING

IRY
- . Qs

: Signal of 100% of

| cognti f) .

ENTER| [RESET nuous rating

is output when bit
C1-38 is changed
to “I” .

Load Meter Adjustment Range (C1-17)

LoapraTio 1.0
METER SIGNAL 0

0 09 10 15 (C1-1D)

C1-17 = (120% of 15-minute rating),indication on the
load meter
<Example> When capacity is 3.7 kW, 2.2 kW and indi-
cation on the load meter is 190%. '

C1-17 = 2027190 =1.06
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8.4.2 Adjustment in Encoder Orientation Control Mode
Adjust the system according to the flow chart below.

Adjusting item and Procedure

Content

l Turn ON pawer switch. l

initial setting.

Setting of gear
ratio correct?

YES

Correct controlier
82ar ratio and constant

(After the correction, turn OFF power switch)

Select H-gear, J

l

Turn orientation signal (ORT) ON.

l

Tune-up incompiete
error I £ -] is displayed

l

Depress the |STOP|snd [RESET

keys simultaneously.

Turn the
motor in forward and
reverse directions to return the
spindie o the home position
Dig the axis stopat the
home position’?

YES AdJust according 1o

troupleshooting methad.

Select control constant display of
spindle positioning origin (C2-01).

l

Set positioning origin data. then

deoress the |ENTER |key.

l

The spindle stops
at the new origin

IS stop
position correct?

Initial setting: Changing constants with the digital
operator
* Set orientation selection (bit 0) of selection signal 4
(C1-39) to “¥".
* Set tune-up operation selection (bit 4) of orientation
select signal (C2-22) to “1”.

Gear ratio constant
* C1-27- H-gear ratio }
* C1-29------ L-gear ratio 0.050 to 2.500
* When gear ratio was selected, the changed con-
stant is effective with turning off and on the
power.

Identifying input signal
* Interface input status (V1-09)

Lighting orientation signal
Tune-up operation

ORIENTATION
SIGNAL

STOPIE n
RESET|KEYS

FORWARD, AN
SPINDLE  RUN 4 ~
SPEED REVERSE \ //\—/
RUN AN

Note: Orientation completion signal (ORE) is not
output at tune-up operation.

Spindle positioning origin

ORIENTATION
SIGNAL
(IN CASE 01<P.<Py<Py)
ORIGIN DATA M = }( 5 )( 5’
ENTER . n n
KEY
SPINDLE 0 AN
P AEVERSE
SETTING AN
P2
Ps
senpLE P
STOP
POSITION ¢
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(Cont’d)

Adjusting ltem and Procedure Content

* In case of abnormality during tune-up, carry out
tune-up operations once again, after resetting.

@®
] Set tune-up operation selection (C2-22, bit 4) to “}”.
Turn orientation sigrat (ORT) OFF. Adjusting control constant
i Adjustrpent of arbitrary stop po§itipn foset (C2-13)
L Tumn-up completed. ‘I . ?\;ié:ssé Os(())tglat the final positioning is not too long or

I

Adyust control constants depending
or mechanical specifications.
’ QFFSET
SMALL

OFFSET.
LARGE

ST0T
POSITION \_/ TME

Turn origntation signal (ORT] ON.

Does it
stop smaothiy?

* Identify the characteristics from H- and L-gear,
because the characteristics vary with load inertia.

AGJ}%SI ar?;t.raryl Stoo
position t{Ce-13 .

e ) Selection of H-gear
Adjusting proportional gain (C2-02)

o If is not output in the region near the stop

position, increase the gain.

Adjust position control . . . .
oropartional gain, (2-02) * If the spindle is unstable even if is output,

. reduce the gain.
Turn orientation

signal (ORT) OFF.
i Note: If L-gear selection is not covered by equipment
specifications, omit adjustment.

Select L-gear.

T
1 ,

Identifying selection of L-gear
* Interface input state (V1-09)

18 positional accuracy
nsufficient or is honting
gondition present?

YES

Turn orientation signal ON.

" l= pOsHtional accuracy
insufficient or is hunting
gondition oresent?

AgJust position control |
Jrooortional gain. (GG — T

!
Lights when'L-gear is selected.

Turn orientation signat (ORT) OFF.

End of adiustment

Adjusting proportional gain (C2-04)

o If is not output in the region near the stop
position, increase the gain.

« If the spindle is unstable even if is output,

reduce the gain.
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8.4.3. Adjustment in Magnetic Sensor Orientation Control Mode
Adjust the system according to the flow chart below.

Adjusting Item and Procedure

Content

I Turn ON power switch.

]

“Initial setting

Setting of gear
ratio correct?

Carrect controller
gear ratio and constant

(After the correction, tum OFF power switch.)

Input speed reference to run the
motor in the forward direction at
100 to 300r/min

]

Is there
indication of forward
run on the spindle
speed monitor?

NO

[ Change bit 7 of G 10 * 1"

]

YES

Change tit 7 of 2 to "+ J

r Select H-gear.

l

Turn orientation signal “ORT. ON.

1

|

I

Tune-up incomplete
error’ -/ yis displayed.

Turn the motor in
£arwerd direction to returr
*ne spindle 1o the home pasitian
Did the spindie stap at
the home position?

AdJjust according to
troubleshootineg.

Select contro! constant display of
spindle pasitioning origin [C3-01

l

Set positioning origin data. and

deoress the [(ENTER|key

l

The spindle stops
at the new origin.

Is stop
npsition correct’”?

Initial setting : Changing constants with the digital
operator.
» Set orientation selection (bit 0) of selection signal 4
(C1-39) to “1™.
* Set standardized angle of sensor signal (C3-20).
« Set tune-up operation selection (bit 4) of orientation
select signal 1 (C3-22) to “y 7.
Gear ratio constant
e C1-27-- H-gear ratio .
e C1-29--- [.-gear ratio }0'050 to 2.500
» When gear ratio was selected, the changed constant
is effective by turning the power OFF and ON the
power.

Identifying input signal
* Interface input status (V1-09)

LIGHTING:
ORIENTATION SIGNAL
Tune-up operation
JRIENTATION
SIGNAL |
N
607 min

FORWARD, 101/ min
SPINDLE AN/ .

i
SPEED REVERSE
RUN

Note: Orientation completion signal (ORE) is not
output at tune-up operation.

Note: Normal if orientation completion signal ORESTS
of V3-01 lights.

Spindle positioning origin

ORIENTATION
SIGNAL

(N CASE §<P.<P:<P;]

OPIGIN CATA o X, X P, X P

[ENTER] kv —L1 n N
FORWARD,

SPNDLE ¢ RUN /\/\

2 Rc FEVERSE \Y
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(Cont’d)

Adjusting ltem and Procedure

Content

@

Turn orientation
signal {ORT) OFF.

Tune-up end

Accarding to equipment
specifications. adJust control
constant.

Turn orientation
signal (ORT) ON.

Does it NO
stop smoothly?

YES AdJjust arbitrary stop position

offset. (C3-13)

I8 positional accuracy YES
insufficient or is hunting
condition present’?

NO Addust position cantral

proportional gain. (C3-02)

|

[ Select L-gear l

Turn orientation signal ON.

. Is pasitional accuracy
insufficient ar is hunting
condition present?

NO

Adyust position controf
proeortional gain. .[03-01]

L

Turn orientation signal {ORT) ON.

End of adjustment

* In case of abnormality during setup, carry out tune-
up operations once again, after resetting.
Set tune-up operation selection (C3-22, bit 4) to “}”.

Adjusting control constant
Adjustment of arbitrary stop position offset (C3-13)
* Adjust so that the final positioning is not slow and
that there is no overshoot.

SMALL
OFFSET

oy
STOP
POSITION \/ TIME

* Identify the characteristics from H- and L-gear,
because the characteristics vary with load inertia.

H-gear Selection
Adjusting proportional gain (C3-62)

o If is not output in the region near the stop
position, increase the gain.

* If the spindle is unstable even if is output,
reduce the gain.

Note: If L-gear selection is not covered by equipment
specifications, omit adjustment.

Identifying selection of L-gear
* Interface input state (V1-09)

Lights when L-gear is selected.

Adjusting proportional gain (C3-04)
o If is not output in the region near the stop
position, increase the gain.

* If the spindle is unstable even if is output,
reduce the gain.
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9. MAINTENANCE

Plan and perform maintenance and management to keep the VS-626VM3C Drives in good condition.

@

ge has been completed before starting maintenance.
At this time, the charge indicator lamp “CHARGE” is extinguished.

When an inspection is made on the V5-626 VM3C, do not touch the inside at least 5 minutes
after the power supply is turned OFF. Verify that the smoothing capacitor electric dischar

9.1 DAILY CHECK LIST

Check daily the items listed in the following table.

Table 9.1

Daily Check List

Check Procedure

Classification Criteria Remedy
Check Item Method
Ambient Inverter: 0°C to +55C Improve installation
¢ tur Thermometer | (above freezing) environment to meet the
emperature Motor: 0°C to +40°C specification.
Ambient . 95% RH or lower IS
Humidity Hydrometer (Non-condensing) Keep to the specification.
Ventilation Visual check gtr)lst{ryuzé?éldexhaust must not be Remove obstacles.
Adjust voltage within the
Must be from +10% to o )
Sower Voltage Voltmeter —15% of rated voltage. Z;;(;)aﬁed range (by a tap chan
Conditions Must not be greater than the
Current Ammeter rating. Must be free from | Adjust load.
cyclic fluctuations.
Dust and stains
(with dust, etc.)
Appearance %?1;{12:5‘/;’:?;5' Visual check Must not be obstructing Clean if very dirty.
on the motor
shaft opening
Touch or I Must be free from unusual If allowable limit is exceeded
Vibration vi?)trlometelrlse 4| yibration or increase in stop operation and correct the
) magnitude. cause.
Must be free from burning | Stop operation and correct the
Odor Smell. odor. cause.
) —— o=
Operation Abnormal . Must be free from unusual It operation 1 hindered, stop
Listen. . . operation and correct the
Status sound sound or increase of noise. cause
Ri ¢ Stop operation and cool the
[MSE ? Touch Must be free from excessive | system. Check for abnormal-
1nvsr er or thouc or ltJSe a temperature rise over normal | ity in the cooling system (e.g.
?10 or t €rmometer. oprating temperature. the fan).
emperature Repair them if damaged.
Bearing noi ;Jtlzttel?o(;rcgseig Must be free from unusual
g noise rod p sound or increase of noise.
Vibration Touch or use a | Must be free from excessive lb;upply grease or replace the
Around vibrometer. vibration. earing.
the Bearing Beari Touch or use a Must be free from excessive
£ earmgt ‘ th rmor(; Fr temperature rise over normal
emperature € eLer. operating temperature.
Grease Visual check Must not be leaking. Correct the cause and restore

the normal condition.
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9.2 PERIODICAL MAINTENANCE

Clean the inverter periodically as follows.

(1) If an air filter is used in the control panel, clean the filter once a month.

(2) Dust on electronic components can lead to overheating and insulation deterioration.
Remove dust periodically. Dust or oil on the heat sink placed on the back of the controller may
impair heat dissipation and result in a failure. Clean the heat sink once every six months by
blowing compressed air or with a dry cloth. (Clean more frequently if necessary.)
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9.3 PERIODICAL CHECK LIST AND ACTION TO BE TAKEN

Refer to Table 9.2 to plan a maintenance schedule for periodical inspection.

Table 9.2 Periodical Inspection

Check Procedure

Classification Criteria Remedy
Check Item Method
Egg}éction Inspection Visual _ Use the information in
Conditions record periodical inspection.
. Tightening bolts
gg;ﬂ:ﬁggg of the inverter | Visual Must not be loose. Tighten the bolts.
and the motor
Grounding pins X s ..
Grounding of the inverter | Visual Must be grounded securely. }Zegto‘reh the initial condition
and the motor and tighten.
Peeling and Must he free from damage,
Coating Corros%on Visual discoloration, peeling, and | Apply anti-corrosion coating.
COrrosion.
Loose connec- Must be free from loose con-
Cables and tion, break in Visual nection or break. Must be free | Restore the initial condition
Connections wire cover, ter- from deterioration or defor- | and tighten.
minal box mation. ]
Feel Must be free from unusual
Coolin Vibration manually vibration or increase in
Fan g ... magnitude. o o] Replace the cooling fan.
Abnormal Check by Must be free from unusual
sound hearing. sound or increase of noise.
Leak and Must be free from abnormal-
Electrolytic expansion Visual check ities such as leak of liquid or
Capacit)cl)r expansion. s o] Replace the parts.
(Capacitance (Capacitance measure- | (Must be within the specifica-
measurement) | ment instrument) tions.) N
Relays and Abnormal - Must be frec from chattering
Contactors sound when Listen. noise Replace the parts.
functioning e
Cracks in insulat- | <;+ .y o Must be free from abnormal-
: . Visual check .
) ing material ities.
Resistors " T Replace the parts.
Break in wire Circuit tester | Must be within the range of
and the like specifications.
PC Board Discoloration Visual I\/Ius't bp fr(_fc“.‘fnn‘)’} .abm)rmal Replace the PC board.
or partial discoloration.
Control Operation Inverter stand- | Output voltage phases must be | Adjust the PC board or repair
Circuit check alone operation | balanced well. the inverter.
Inverter (Between
the main circuit Insulation Repair.
Insulation and ground) reziustdan(ée Must be above the
Resistance Motor (Between méter specifications. Dry the stator windings.

the stator and
ground)

If insulation is not within
specs, repair it.

Motor Connec-
tion Conditions

Run-out

See Table 10.2.

See Table 10.2.

Readjust direct coupling and
positioning.

1. Shaft
Coupling

2.V-belt

Sunk keys

Shaft coupling
without key

Tightening
reamer bolt

Abrasion

Visual

Must be free from damage
and deformation.

Replace parts.

Alignment marks must match.

Restore initial conditions.

Must not be loose.

Tighten the bolt.

Abrasion must be slight.

Replace the parts.
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9.4 INSULATION RESISTANCE TEST (INVERTER)

Perform insulation resistance test for the main circuit using an insulation resistance meter (500V)as

explained below.

(1) Remove wiring from the pins of the inverter main and control circuits. Check insulation
resistance between the main circuit pins and the ground (Grounding pin G(E)).

(2) Normal indication is 1MQ or greater.

V8-628VM3C

Bi/P
LI L2 (3 T T T3
memN | Buw w ®

—

Note: Do not perform the test on control circuit pins.

.Fig. 15.1 Insulation Resistance Test (Inverter)



10. TROUBLESHOOTING

If a trouble or an abnormal phenomena occurs in VS-626VM3C Drives, protective functions are
activated and operation is stopped in some cases. In other cases, protective functions remain
inactive and abnormal status is continued. Tables 10.1 and 10.2 list possible fault causes, checking
procedures, and actions to be taken in the two situations. Observe the tables and take necessary
action. If the remedy cannot recover normal status or parts need to be replaced, contact your
YASKAWA representative and send the following data. (A list of YASKAWA service centers is on
the back cover.)

(1) Abnormal symptoms or activated protective functions

(2) Status at the time of fault (at power ON, at the start of operation, when operation is halted,
during acceleration, during deceleration, etc.)

(3) Ambient conditions such as temperature and vibration

(4) Type and serial number of both inverter and motor
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Tables 10.1 and 10.2 are organized as follows:

Table 10.1

Indication of
activated protective

function

\

Possible cause of
the fault

Fault Cause and Action to be Taken

If “Contact your
YASKAWA representative”
is shown' in this column,
contact him immediately.

. Situation

s of Fault N .
2l ol =] e Troubleshooting
Activated % 218 8 &
Protective | | & | £ | & 8| Fault Cause Remedy
Function | 2| S| 5|88 2 '
|8 8| =l 2l £ Checking Procedure Result
28|88/ &8 2 ‘
was com-|y, o
Braking torque | Check control con./manded when tio(; 1csilratlié3 tc())ppe;:
- emergency sto Ll
Emer- torque limiting. was commanded activated at emer-
gency - |Torque was J | gency stop.
Stop not limited
Failed Disagreed with
(FOO1) £

Motor code selec-

tion error

Check control con-
stant C1-25 on the
parameter list.

control constant

in the list.

p

Correct the control
constant.

Agreed.

e
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Situations where the
fault may occur are
marked with O.

Use the data to narrow
down possible causes.

\

Take action
described in the
right column.

Proceed to the
next step.



Table 10.1 Fault Cause and Action to be Taken

o)
=
n
©
c
=

Situation

Troubleshooting
Activated

Protective
Function

Fault Cause e T Remedy

Checking Procedure Result

At Power-ON
Operation Started
Operation Halted
During Acceleration
During Deceleration
With load

TTIM was com-

Check control con-{manded when Modify the opera-

Braking torque tion circuit to pre-

N stant Cl 24. Also emergency stop :
was redgcgd_ by check whether [TT1.IM]| occurred. Ve‘?t TLIM being
torque limiting. was comm’mdcd . Torc S activated at emer-

’ € : orque was ency stop.
not limited 4J gency stob

Disagreed with
Check control con-{control constant

O Motor code selec- Correct the control

4. 1.90 ALl e
Srennir; tion error ;tadrztmgtlcf‘])iq(tm the|in the list. constant.
Stop ’ ' Agreed. 4-'
Failed Check if accel/decel
(Foot) time to reach the |10 seconds orlon-| « Reduce inertial
Excess load rated speed is 10 sec-|ger momentum.
inertial momentum |onds or longer. » Increase inverter
(Set 0.1 second for|Less than capacity.
C1-10.) 10 seconds 4—'
Reproduced. Replace the

ololololo!olcontroler faue  [Check if the fault controller.

can be reproduced. i H
p Not reproduced. Continue operation

with care.
O Erroneous wiring in|Check wiring on the Erroneous wiring Correct wiring of
the main circuit connection diagram. .. the main circuit.
Proper wiring d
Inverter ... |Check resistance]. N Replace the motor.
Output _Layer short crrcuit between motor ter- Short-circuited [Contact your
in the motor wind-| X PR
Over- ing minals. [A circuit N . YASKAWA
current tester is necessary.] | Yorma «l representative. ]
(F100) O O1010 Check of an input or
output pin of the|Ground fault Repair short-
Ground fault inverter is short- circuited portion
curcuited with the p ’
ground. Normal ‘4—‘
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Table 101 Fault Cause and Action to be Taken (Cont’d)

Situation of Fault
activated 12 | | B| 8|5 Troubleshooting
Protective | £ |3 | £ | E| 2| ] Fault Cause Remedy
Function | 2| S| 5 § § 2
£|S|B| =2l £ Checking Procedure Result
2|8\ 8|52
Check for abnormal
. Replace the encoder
M changes of motor|Speed is or the motor.
otor encoder speed on the spepd- abnormal. [Contact your
fault ometer or operation YASKAWA
s(t\a/tltlec)hsplay Normal l 4_| representative]
Check : Disagreed with
eck control con-|control constant
parameter list. ’
O OI0I0 Agreed. |4_]
Check th 1Disagreed with
Inverter eck the control|control constants th trol
Output SCe(irt\it;glecrcr)gftant constants on the|in the list. Sc())rllﬂ;?:rﬁts ¢ o
Over- parameter list, Agreed ‘ A .
current
(F100) Connection error or L
disconnection in the|Check if connector|-00%€ Insert the pins and
current detection |7CN is loose. connectors securely.
signal wire. Normal —!:..I
) Al 1 Replace the IGBT
Damage of the Check resistance of bnorma module. (Contact
IGBT module the IGBT module. |Within spec- <-' your YASK.]AWA
} ifications representative
O|O|0|C|0|0 Reproduced Replace the control-
Check if the fault| P ) ler. v
Controller fault ‘ - ; ;
can be reproduced. Continue operation
Not reproduced. with care
Fault of the main|Check whether the : .
: . . . . Repair the inverter.
cireuit magnetlo|MC is sciivated Notseivaed.  (Replce e MC)
Internal (Wire break in the|onds after emer- [Contact your
MC coil or loose con-|gency stop is can-|a.iivated YAtS IE.AV‘]IA repre-
Operation ’ tact) Seled. ctivated. | g J|sentative.
Failed ‘ -
(F200) ‘ Reproduced. Replace the control
OO |C|0O|O|O|Controller fault Check if the fault ler. -
can be reproduced. Continue operation
: Not reproduced. with care
Repair the inverter.
. A 1 (Replace the IGBT
IGBT fault Check the resistance brorma for braking.)
Braking for braking. module for brakin . [Contact your
Transistor €- | Within spec- YASKAWA repre-
Error O|O0|0]|00|0 ifications «J sentative.]
(F301) R Replace the control-
Controller fault Check if the fault eproduced ler.
can be reproduced. Continue operation
Not reproduced. with care
Cooling fan fault Check the cooling|Cooling fan fault genplace the cooling
b : t h - -
. (Capacity exceeding fﬁ:}eggl}l r;ez(i gir(liet 12 Cooling fan power
Cooling 1.5kW) operating supply (19CN) is|Insert 19CN.
Eﬁ%r olololo|lo]lo ) disconnected.
F302) R _ Replace the control-
( Check if the faurt| \crrodueed ler.
Controller fault can be reproduced Conti "
* I Not reproduced. W(i)gl lél:fe operation
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Table 10.1 Fault Cause and Action to be Taken (Cont'd)
Situation of Fault
Troubleshooting
Activated | 5 % 2 g8
Protective | £ |5 | £ 8| 5| 8 Fault Cause Remedy
Functon [ 2/ 5|5 8|8 2
LB Bl leelE Checking Procedure Result
2|88 3|3|2
Voltage 15 out of Adjust power volt-
Power voltage is too|Check voltage t.he specification age within specifica-
high. between input pins. [L2I8E: tion range by a tap
Normal }‘_I changer.
c Disagreed with
heck control con-|control constant
Motor. code stant C1-25 on the|in the list. Correct the control
selection error . constant.
parameter list
Agreed. -l
Inverte O Disagreed with
r
Over- Control constant ggﬁgi{aﬂf ggnttrhoé gontrol_constants Correct the control
R in the list.
voltage setting error . constant.
[¢) parameter list.
(F400) Agreed. Pl
Fault of the main|Check whether the . .
: . . ; . Repair the inverter.
circuit magnetic M_C.IS activated|Not activated. (Replace the MC.)
contactor (MC) |within several sec- [c
. : ontact your
(ere break in the|onds after _emer- YASKAWA repre-
f[:;)élt) or loose con- gglnecdy stop is can-| activated. I| sentative ]
Replace the control-
Check if the fauit| ceProduced ler.
OlO]O]0O[0O|O |Controller fault - -
can be reproduced. Not reproduced Continue operation
p * |with care.
Malfunctionin, Check encoder cable| Not a twisted (I}:glléice the encoder
because of noi%e specifications _|par shielded [Recémmended
O 01010 (Poor encoder cable ;Vi}\ﬁtsttlz(rj thaeirc;kl)ileelés— wire cable: KQVV-SW
characteristics) ed wire). p Normal manufactured by
«l FUJIKURA Ltd.]
Check for abnormal
changes of motor|Speed is cl?f;g}llaec;g};grencoder
O O Motor encoder speed on the speed-|abnormal. [Contact oﬁr
Moter fault ometer or operation VASK AVKS; A repre-
Over- status display N . sentative. ] P
speed (V1-01). orma «l '
(F500) Disagreed with
Control constant Check the controlicontrol constants Correct the control
setting error constants on the |in the list. constants
g parameter list. ’
olololololo Agreed. 4_'
Replace the control-
. Reproduced.
Controller fault  |Check if the fault P ler.
can be reproduced. Not reproduced Continue operation
P * |with care.

101




Table 10.1 - Fault Cause and Action to be Taken (Cont'd)
Situation of Fault
Troubleshooting
Activated | & E;f &8
Protective | !5 212 8| B Fault Cause ‘Remedy
Functon | 2| 51| 8| & L
c 88 =2 £ Checking Procedure Result
X/ &8l8/3/ 8|2 ‘ , '
Wide distortion of |Check waveform of|There is a gap in Modify power
power voltage voltage between|ygltage wave- supply system.
_ ~|input pins. (Must be|orm.
Wide free) [fgom 1ﬁrge Correct the cause of
u u \ l J  |gaps n oscillo- power distortion.
‘ scope is necessary.] No gap. 4"
Power o hase Phase is missing
Voltage pen phase in power or power loss
Error 1 1current or power occurred. Socgrrfect the power
088 :
Power |O1O|C1O0]O Check voltage Normal ‘4-'
Voltage Power voltage is|between input pins. | Voltage is out of . :
Error 2 low (because regen- the specified Ad]ust.tk?ower qulg
(F604) erative performance range. age witmin spectiied:
; - range by a tap .
is deteriorated by N ) h
voltage drop). orma 4—' changer.
: Replace the control-
. R ced.
Controller fault Check if the fault ePTOdu ler.
can be reproduced. Not reproduced Continue operation
D - 4—' with care.
Overloaded
Check load status on
O |Motor overload the load ratio meter. |- Reduce load.
Normal <_|
Check frequency of|Frequent ;
Ofo] - [freaent accd/ it el om Redis fedioncy of
operation pattern. | Normal . | :
. Erroneous
Erroneous wiring or|Check wiring i ..
p . ; w
connection in the|between the inverter e &c‘)errec‘t Wilrrm.tg of
main circuit and the motor. Proper wiring 4-] main circuit.
Check for abnormal . Replace th a
| changes of motor |Speed is e;t)hace te encoder
Sverter Motor encoder speed on the speed-jabnormal. (ErC srréo or.
Output fault ometer or operation v Egé;v&'xur ,
ver- status display N 1 - repre-
load (V1.01) orma < |sentative.]
(F700) -
-| Disconnection, E
o o erroneous connec-|Check wiring of the ng{lge ous Correct wiring of
tion, or loose con-lencoder signal the encoder signal
nector in the en-|wires. : wires.
coder signal wires Proper wiring \ 4_l
Chock . Disagreed with
eck control con-|control constant
Motor code stant C1-25 on thein the list. Correct the control
selection error parameter list constant.
) Agreed. ‘4_]
Check th | Disagreed with
eck the control|control constants
Con.trol constant constants on the|in the list. Correct the control
setting error parameter list constants.
’ Agreed. d
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Table 10.1

Fault Cause and Action to be Taken (Cont’d)

Situation of Fault

Troubleshooting

Activated | 5 % 8158
Protective | £ |5 (S| 8| 5| § Fault Cause Remedy
Function 2 E/58/8 & o
| B| 8| = 2 £ Checking Procedure Result
= &I B|lSiE|S
/8838|882
Inverter R Replace the control-
N . eproduced.
Qutput olololololo Check if the fault ler.
Controller fault - -
Overload can be reproduced. Not reproduced Continue operation
(F700) b * |with care.
Check if load is|Overloaded
Motor overload excessive or a blade Reduce load.
is caught. Normal "_l
O Tor
. 1 Torque was
Torque limiting Check l.f .e}.(terl?.d] limited. Cancel torque
operation torque limiting sig- Lmitin
p nal [TLIM was input.| L orque was ] ! £
not limited.
Disagreed with
. Check the control|control constants
O O Con_trol constant constants on the lin the list. Correct the control
setting error . constants.
parameter list.
Agreed. 4_'
Erroneous wiring or|Check wiring Er.rgmeous Correct wiri ¢
connection in the|between the inverter| W!I'D& th rr?cin .l?r;‘tg o
main circuit and the motor. Proper wiring € main cireuit.
Excess © 01010 Disconnection, errone- - Erroneous -
Speed ous connection, or Check wiring of the wiring Correct wiring of
Deviation loose connector i the en'coder signal th‘e encoder signal
(F800) encoder signal wires | TES- Proper wiring QJ WITES.
o Qheck eqcoder Not a twisted Replace 'the encoder
Malfunctioning signal wire pair shielded signal wire.
O O because of noise |specificaitons wire [Recommended
(Poor encoder signal |(Whether the signal cable: KQVV-SW
wire characteristics)|wire is a twisted manufactured by
pair shielded wire). | NoM3l |4l [FUTIKURA Lid.]
Check for abnormal
changes of motor |Speed is Relzll’lace t}Ee encoder
Motor encoder speed on the speed-|abnormal. ([)Eontearcr}co (O)Il‘,l.r
fault ometer or operation YASKAV\};A repre-
ispl ;
ololojolo|o o ™ Normal | g sentative]
Replace the control-
. Reproduced.
Check if the fault| " ler.
Controller fault ; -
can be reproduced. Not reproduced. |Continue operation
P * |with care.
. Motor Tempera-
ggfd{t ?;Otgfl ttekll]ze- ture is near the Stop operation and
atu o
h '€ upper limit.
Motor Motor overload operation status dis- M?t)or Fo— cool the motor.
Thermal play (VT-01) ture is 10w.p «l
Error 1 Erroneous
(FO00) Disconnection in the . A Correct wiring of
O|O|O|motor cooling fan g:r?rfgcgégndgiaoiz:&e wiring the motor cooling
Motor power cable g “| Proper wiring ’<_| fan power cable.
Thermal Renl th "
Error 2 Turn ON d|Cooling air epiace tne motor
power an )
(FoO1) Motor cooling fan |check if motor does not flow. cooling fan or the

fault

cooling air flow ic¢
normal.

Normal

!<.|

motor. [Contact
your YASKAWA

representative]
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Table 10.1

Fault Cause and Action to be Taken (Cont’d)

Situation of Fault
. — ~ Troubleshooting
Actvated |Z 12 2| E| &
Protective | £ 15| £ | 8| 5|8 Fault Cause Remedy
Functon |2/ 51518|8 o
a8 Blol2lE Checking Procedure Result
g 883|332
Clean the motor.
[Disassembling and
. Excessive cleaning may be
Deteriorated Check for dust and|quet /oil required depending
Motor OO O lmotor cooling oil in the passage of on extent of
Thermal performance motor cooling air. contamination.
Error 1 Contact your
{F200) YASKAWA repre-
Normal < | sentative.]
Motor Check wiring of Erroneous .
Thermal Thermistor signal |the motor ther- wiring Correct wiring of
Error 2 p . . ) . the motor thermis-
Foon v wire disconnection |mistor signal Proper wiring tor signal wires
O|0]0|0|0|0 wires. « '
: Reproduced.
Contslter taue | Check I et Replacs e
n Pro - |Not reproduced. ‘
Warm the anolbient
~10C orl air to —10C or
O O Motor temperature grlsl%(:ilén{cnotor ower higher. [Monitor the
is low. temperature motor temperature
D : ~10C or on operation status
Motor higher <= |display V7-1).]
Thermal Check motor tem- . ..
Error 3 Thermistor signal|perature on the 10°C or lower glzrrﬁlc;t ‘;Vlrtilng of
(FO02) wire disconnection |operation status dis-| —10C or tor si (; mermis-
’ play (V7-01). higher <l [toT signal wires.
ClOo|O|o10o10 ;
Replace the control-
Check if the fault Reproduced. ler
Controller fault car?(l:a o rleprogu czg Co'ntinue 5 i
‘ . peration
Not reproduced. with care.
. . {Heat sink tem-
Cemperature on [perature is near
Inverter overload |operation status dis- the Upper imit. | Stop ﬁpeyatxon and
play (V1-13, heat Heat sink cool the inverter.
ink t t ) ’Femperature
sink temperature) is low. ¢-|
. Turn ON power and|Cooling air does|Replace the inverter
Inverter cooling check if inverter |not flow. cooling fan. [Contact
fan fault cooling air flow is N 1 your YASKAWA rep-
ellelle normal. orma < | resentative)
Clean the heat sink
Hert of the inverter.
Sink ) Excessive [Disassembling and
Thermal Deteriorated heat Check for dust and|dust,  oil. cleaning may be
Error 2 sink cooling oil on the heat sink required depending
(F904) performance ' ~ |on the extent of con-
tamination. Contact
your YASKAWA
Normal <l | representative]
Check wiring of the|Erroneous Correct wiring of
Tbermpswitch sjgnal heat sink ther-|WIiring the heat sink ther-
wire disconnection m.oswitch signal|Proper m.oswitch signal
olololololo wires. wiring 4-' wires.
Replace the contol-
. Reproduced.
Controller fault Che%k if thg fault ler. -
can be reproduced. Not reproduced Continue operation
" |with care.
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Table 10.1 Fault Cause and Action to be Taken (Cont’d)

Q
=
-n
[}
c
=

Troubleshooting

Activated | & % 2 8|8
Protective | Z |53 | £ | B| & | 8 Fault Cause Remedy
Functon |2/ §15|8| % L
SIS Bz =& Checking Procedure Result
Z|8/8 3|32
Capacitor volt- . .
Check whether the |age is not greater Repair the inverter.
Fault of the main circuit than 1.2 times of | (Replace the charge
charge current capacitor is charged|the input voltage Suririr(;t )stfgp;etzsclton
Initial suppression resistor jon operation status {(rms). %sus YrASKXWA
Charging display (V1-14) . your ;
Incom- Voltage is Pl representative.]
plete normal.
(FACO) Reproduced Replace the control-
. . ’ ler.
Controller fault Check if the fault
can be reproduced. . .
Not reproduced. C(_mtmue operation
with care.
Repair the inverter.
Check the Not conducted. |(Replace the fuse
Blown fuse conduction of a[lgd IGBT.)
the fuse (FU1). . ontact your
Blown Conducted. | YASKAWA repre-
Fuse sentative. ]
(FAOT) Reproduced Replace the control-
. . I ’ ler.
Controller fault Check if the fault
can be reproduced. Conti .
Not reproduced. ontinue operation
with care.
Controller
Fault Replace the
1 ’[cL)j 9 Reproduced. controller.
(Fb0O0 to
03
Fd0O0.FEQO; .
to 03 Check if the fault
) Controller fault Can be reproduced.
I/0
Error
1t02 . .
Continue operation
&F)OO to Not reproduced. | ~“op” - o
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Table 10,1 Fault Cause and Action to be Taken (Cont’d)

Situation of Fault
z Troubleshooting
Actvated |0 | E|B| 5|8 .
Protective | 5| &5 | 8| B g = Fault Cause Remedy
Funcion |2/ 5|5|8| 8|2 ,
£ '*g Bl o2l s " Checking Procedure Result
et @ = = Pl
258|822
. Disconnection, erro- Erroneous
Dlsc§)n- neous connection, or{Check wiring of the|Wiring Correct Wiring of
r)ectlon loose connector in|encoder signal the encoder signal
in Speed - lthe encoder signal|wires. Priper wires.
Eoe:\ec- ololoI0|0|O|wires ‘ wiring «l
Signal ‘ Reproduced Replace the
Wire | lcontroller fault  |Check if the fault P ' controller.
(FC00) can be reproduced. Not reproduced Continue operation
OLIEPTOGUCEd. | with care.
Inverter output. wir- .. Erroneous
ing (U,V,W) discon- Check  wiring = be-iring Correct inverter out-
A tween inverter and P
nection, or erroneous Proper put wiring.
- motor. - <«
connection wiring
ggidé ff?;ottlz)i iefg(i Speed not Replace encoder and
PEC) jetected. motor. [Contact your
Load Motor encoder fault [on speedometer or YASKAWA  repre-
Error O Ololo operation status dis- sentative.] b
(FCo1) play (VI-01). Normal |4 -
Reproduced. Replace controller.
Check if fault can be
Controller fault reproduced. - -
Continue operation
Not reproduced. with care
Compare controller| . Replace with proper
Controller and code number and|/Mismatched. applicable PROM.
PROM versions PROM ' number to [Contact your
Soft unmatch. check applicable YASKAWA repre-
Version | ~ version. Normal <= | sentative.]
Unmach R
(FdO1) eplace the
Controller fault Check if the fault Reproduced controller.
can be reproduced. Not reproduced Continue operation
* | with care.
Disconnection in the|Check wiring of the Troneous Correct wiring of the
; . Wiring v
. load axis encoder|load axis encoder load axis encoder
Position phase-C signal wire |signal wire. Proper ¢l | Signal wires.
Detector wiring
Fault 1 Turn the load axis
(Fd11) by hand and monitor|Remains OFF. Replace the load
) Load axis encoder|OPeration status dis- axis encoder.
Discon- fault play (V1.10) to
nection O check whether [ORG]
n signal lights onceper|Lights. Tune up again.
Position rotation.
Detector
Signal Check phase-A,-B,|Phase -A, -B, and . i
9 and -C pulses at the|-C phases are nor- Replace the orienta
Wires . . tion card
(Fd16) Orientation card check pins on the|/mal. )
fault orientation card. Pul R
[An oscilloscope is| Jisesare eplace the load
necessary. ] missing axis encoder.
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Table

101

Fault Cause and Action to be Taken (Cont'd)

Situation of Fault

Troubleshooting

. z
Activated | O % Bls|s
Protectie | 5|5 €| 85|58 |Q Fault Cause Remedy
Fucton | 2/5/5/8 8|2
CIBI B 5% £ Checking Procedure Result
=8|z EE =
|lolol3la
. Check phase-A,-B, Pulses are
Position and -C pulses at the|missingor
Detector Load axis encoder|check pins on the|pulse widthis Replace the load axis
;ault fault orientation card. abnormal. encoder.
[An oscilloscope is|Pylses are
g:;gifi)on © necessary. | normal. «l
Detector Reproduced Replace the control-
Fault 3 Controller fault Check if the fault| o> ) ler.
Fd1 can be reproduced. i i
(Fd13) P Not reproduced. Continue operation
with care.
T ?djugt according to
une-up ’ ar. 8.4,
reon” | T ] _ Rbydsmaent
plete incompleted R PROCEDURE AND
(Fd14) ’ CONTROL  CON-
STANT SETUP.”
o Power wasturmed ON Modify the circuit so
when|INC]|was ON. ING that is com
error -
[INC]was turned . : manded after abso-
R R h I d again age . .
INC OO0 | ON while the mo- |Run again using theoccurred again. | qyte positioning is
Error tor was rotating.  |Same operation pa- performed.
(Fd15) rameters to repro-
INC |was turned duce the fault.

O ON Dbefore abso- Normal Continue operation
lute positioing is with care.
performed.

Discon- ; ion i . L Erroneous .
nection Disconnection in the|Check wiring of the wiring Correct wiring of
in ;Tilafgle&?rzensor magnetic sensor Proper the magnetic sensor
" : oper 9 :
I\S/Iagnetic g signal wire. Wiril?]g <al| signal wire.
ensor
Signal Turn the load axis
Wire O by hand and monitor|Remains OFF. rl-it;placq the
; p gnetic sensor.
(Fd17) Magnetic sensor operation status dis-
Position fault play (VI-10) to
check whether [ ORG
Detector - Bhts once e 22 )
Fault 1 signal lights once per|Lights. Tune up again.
(Fd11) rotation.
Mismatched orienta-|Check the orienta- Dﬁ?frieedcons‘gg; Set th al
tion card and orien-|tion card type and IC; Ith Olist € the properl\a ue
tation selecting pa-|orientation selecting|™™ ™€ 1St t(t) tte control con-
rameter. signal (bit 0 of C1-39) Matched. I stant.
Orienta- ek |
tion Defective mounting Lhe_c tpgt‘ the con- Loosened. Insert the connector
Card ) of orientation card | SCtor (22CN) is in- 1
Mismatch serted securely. securely.
(Fd18) Normal 4.]
Reproduced. Replace the orienta-

Orientation card er-
ror

Check if the fault
can be reproduced.

tion card.

Not reproduc

ed.

Continue operation

with care.
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Table 10.2 Cause of Troubles and Action to be Taken

Situation of Fauit

g Troubleshooting
QlE|B|&ls
Trouble | 5| S|SB B| T Fault Cause Remedy
Sle|s § § o]
& '*52 § = 2| £ Checking Procedure Result
=i alol5|5 =
< 8 583l3\=
Check | Di'sagreement
M lecti eck control con- |with control con-|Change the control
er;)égr code selection) gang C1-25 in the |stantin the list. | constant to the proper
parameter list. value.
Matched
Unregis- ‘Check the applica- |Mi ' tched Replace the . proper
tered Controller and PROM ble PROM version smatehe applicable PROM.
Motor |O versjons disagreement| . " [Contact your YASK-
code Normal AWA representative. ]
(FEOS5)
Check i the fou Reproduced llzcraplace the control-
eck 1 e fault :
Controller fault can be reproduced. : .
Not reproduced SV?,SPCH;Z operation
Digital operator con- gilteocrk (tgé&t)helsc Olrrl‘n Loosened Insert the connector
nection error serted securely. Normal again securely.
CPU - .. ..
Fault 1 Disconnection in the| Check the wiring .. ..
(CPF 00) reference voltage (+| of reference volt. [Erroneous wiring | Correct wiring of the
15V) signal for ana-| age (+15V) signal reference voltage
cPU O101010 10| Ollog speed reference. | (ICN-1). Normal (+15V) signal.
Fault 2
(CPF O1) _
| Check if the faut Reproduced llier:place the control
eck if the fau :
Controller fault can be reproduced. : : :
Not reproduced Continue operation

with care.
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Tabel 10.2 Cause of Troubles and Action to be Taken

Situation of Fault
-lgl=lcls Troubleshooting
Trouble | £ | &5 | £ g3 § Fault Cause Remedy
5|58 8182
£ 8| E = 2| £ Checking Procedure Result
/88332
Check for errors on I".roteclgive bfLmC' Start troubleshoot-
. . the digital operator|tion has been|ing according to
Protectlv? f,}MTCtlon in protective func-{activated. Table 10.1 “Fault
has been activated. |.. . . ¢
" |tion operation dis- cause and action
play mode. Normal. 4_| to be taken.”
Disconnection or Check wirin Er'r{meous
erroneous 2 wiring. Correct wiring of
connection in the between the inverter P the main circuit
IS and the motor. Toper ol ‘
main circuit wiring
Check operation status
display (V1-09) to see
whether the following
sequence input signals
are input:
+ Operation ready Control
RDY signals are Modify the circuit
Control signal is not| * Emergency stop missing. so that control
functioning. [EMG o signals are input
- Operarion [FWD] or properly.
The Also check operation
motor status display (V1-02)
does not @) O to see whether the
rotate. speed instruction
[%COM is input. Normal I ]
. . Torque is
e . Check l.f .e?(ternal limited. Cancel torque
Torque limiting touque limiting - limitin
TLIM ] is input. Torque is ¢ ] &
not limited.

Break in wire in
motor windings

Check resistance
between motor pins.
[A circuit tester is
necessary.]

Winding resistance
is abnormal.
(Infinity)

Normal

«l

Replace the motor.
[Contact your
YASKAWA
representative]

Motor fault
- The rotor and the
stator are in con-

Turn the motor

The shaft does
not rotate.

Replace the motor.
(Contact your

tact with each |Shaft by hand tosee|The shaft YASKAWA
other. if it moves. rotates <« representative]
- Bearing is broken. easily.
Reproduced. Not reproduced.

Controller fault

Check if the fault
can be reproduced.

Replace the
controller.

Continue operation
with care.
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Table 10.2 Cause of Troubles and Action to be Taken (Cont'd)

Situation of Fault
- Troubleshooting
5|&12 &8 &
Trouble | ¥ |[& | £ | B[ 2| B Fault Cause Remedy
QIS || B I8 O
glelg|g\1&8|2 ,
ClB Bl Bls Checking Procedure Result
2|85 8|3|3|2
Disconnection or - Erroneous
erroneous connec- g&%gle{e;)lvg:g%nverter wiring Correct wiring of
tion in the main the main circuit.
N and the motor. Proper
circuit Fpd 4-'
wiring
Disconnection,' erro- - Erroneous o
neous connection, or | Check wiring of wiring Correct wiring of
loose connector in|the encoder signal the encoder signal
the encoder signal|wires. Proper wires.
wires. wiring
The Check for abnormal
motor changes in motor|Speed is Ef ;E%laéccreng;grencoder
rotates Motor encoder speed on the speed-|abnormal. [Contact your
slowly, fault ometer or operation % ASKAV‘}I A
or only status display .
vibrates o |© (V1-01). Normal. | (]| representative.]
but Disconnection or
. Erroneous ..
does not erroneous connec-| Check wiring of the| s Correct wiring of
rotate at tion in the speed|speed instruction the speed instruction
all. instruction signal |signal wire. Proper signal wire.
wire wiring 4—'
. Torque is
s Check if external|yjmiteq, Cancel torque
Torque limiting torque limiting sig- . limitin
nal [TLIM ] is input. | TOrqueis | &
not limited.
Replace the
Controller fault Check if the fault Reproduced controller.
can be reproduced. Continue operation
Not reproduced. with care
Erroneous connec- s
The motor tion in the signal|Check wiring Correct wiring of
rotates in - . ¢ . Erroneous the signal wires of
reverse O WIres n the main accordn}g to'the wiring the main circuit
direction. circuit motor en-|connection diagram. motor encoder.
coder.
' Check speed instruc-|Commanded speed ,
Speed instruction|tions on operation|is abnormal. ﬁii‘gllfgt ?Eﬁgg(fr?rgi
signal error status display :
(V1-02). Normal l | the higher system.
Disagreed with
. -|control constant
Erroneous setting of ggi&k Ccl(_)ggrooln Ctot?e in the list. Correct the control
motor rated speed parameter list. constant.
The Agreed. < |
g](;);grnot Motor speed
rotate at 0 O | Motor speed Check motor speed fﬁzafgf:rsnxgé 4 |Adjust motor speed
com- adjustment error on operation status value using control
manded display (V1-01). : constant C1-12.
speed. Normal ‘4.]
Check if external iI:OI.'quc;? is
s torque limiting imited. Cancel torque
Torque limiting signal { TLIM | is Torque is limiting.
mput. not limited. ﬁ-l
Replace the control-
. Reproduced.
Controller fault gf%lz ;gpigguigglt i:er. - -
" |Not reproduced. W(i)élhtl‘r;;reeoperatlon
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Table 10.2 Cause of Troubles and Action to be Taken (Cont'd)

Situation of Fault
% E sl s Troubleshooting
Trouble | £ S|E|8 § '§ Fault Cause Remedy
s 6|88 = :
K ‘g < 'é, ‘2| £ Checking Procedure Result
/8|8 3 3|2
Disagreed with
Soft starter time set-|Check control con-|control constant c ¢ th trol
ting error (Set time|stant C1-10 on the|in the list. orrf,c t € contro
is too long.) parameter list. constant.
Agreed. A
Disagreed with
Check control con-|control constant
Mptor code | Istant 13 an Ghe|nthe st |Cortct, the contel
parameter list. )
Agreed. d
Extended T -
Accel” . Corque is
decel O O O Tor el Check l.f ?{(tern_al limited. Cancel torque
; que limiting torque limiting sig- N it
Time nal is input. Torque is miting
not limited. <-'
Reduce loss and iner-
&Ze?é{a?argtsit)atmuit%? Load is tial momentum of the
Excess loqd on the for loss and inertial excessive. load machine. Increase
load machine momentum of the ?:11\:',2 rcéig?azt;isd()ft ;h:
i 1
load machine. Norma -l motor.
Replace the
Check if the fault| Neproduced: controller.
Controller fault - -
can be reproduced. N Continue operation
ot reproduced. with care
Check wiring Erroneous
Disconnection in the |between the wiring Correct wiring in
main circuit inverter and the Proper the main circuit.
motor wiring -l
Check continuity of |Grounding is
Grounding error of|the motor and the insufficieﬁt. Use pin E and
the motor or the|inverter to see if securely ground the
inverter they are securely equipment.
grounded. Normal d
. Check encoder cable|Not a twisted Replace the encoder
tll/é igssgt(;?rggigse specifications pair shielded cable [Recommend-
Motor (Poor encoder cable (whether the cable is|Wire ed cable: KQVV-SW
noise characteristics) a twisted pair shield- Normal manufactured by
ond ol lololo ©|ed wire). < FUJIKURA Ltd]
vibration Control constant Disagreed with
are high. setting error Check control con- |control constant| . o 0
(especially the speed |stants on the in the list. constants
control proportional |parameter list. Agreed )
control gain) g ) 4-'
. Loose . .
Motor installation|Check for loose Tighten mounting
error mounting screws. Normal I SCTrews.
Not dynamically |Replace the motor
Unbalanced motor Check. balance of |balanced [Contact your
nba OT Ithe rotor ‘J YASKAWA
Normal representative.]
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Table 10.2 Cause of Troubles and Action to be Taken (Cont’d)

of Fault
Troubleshootin
z 3 E % é roubles| g
Trouble | &1 & £/ 81 2| § Fault Cause Remedy
zZ| 88|81 & —
ClEIE| Sl Checking Procedure Result
z|8|8|5|8|2
Run single motor |Qut of
Motor fault ; . Replace the motor.
+ Motor bearing il)oi?:’ a?féd \;}t;?.:\lt{iolrf specifications [Contact your
fault are within the speci-| Within YASKAWA
- Rotor fault P . tative]
otor fau fications. specifications representative
. Coupling or
Check coupling and posilt)ionsigng
Positioning or load-|positioning accord- precision was Readjust coupling
machine coupling gxg to Par: 3.1.3, _ linsufficient. and' perf.orm ]
error Connecthn with positioning again.
Motor Load Machine.” Normal
noise -
and Check for deforma- Deformattlon .Oi
vibration Insufficient strength|tion or resonant |ISORant POINY Reinforce the
: ; was found :
are high. of the load machine.|point on the load - load machine.
machine. Normal
Loose bolt was
Loose foundation fCoI}Jerfé{a{io Ornlg?)?f found. Tighten the
bolt. on the load machine. | Normal foundation bolts.
Replace the
. Reproduced.
Controller fault Check if the fault proTe controller.
can be reproduced. Not reproduced Continue operation
P " |with care.
Check that opera- | ; Change the refer-
? s eration >
, tion signal {(FWD] or signal is not ence circuit so that
Control signal [REV)) is open open. operation signal will
does not operate. according to opera- be open without fail
Motor tion status display |normal when the spindle is
g%es not (V1:09). ) stopped.
P- Replace th
. Reproduced. ep’ace the
Controller fault Check if the fault b ‘ controller.
can be reproduced. Not reproduced, |Continue operation
3 " |and check the status.
‘Check that orienta- : : ..
Orientation signal|tion signal is ggtnthr]%lutmgnal is sChatrtllgf ttlllle c1r(éu1§
is not in \g;t closed according to : y nala illebco¥l rot
PUL- 1 operation status dis- N : fllg - ﬁv ¢ mpu
play (Vl_og) orma. ormally.
Verify selection sig-
nal s_etting to com-
Motor ﬁg{e it to the settinglpoes not match
: . with control con-
does not Improper selection + C1-39 bit 0 stant in setting Change the control
stop at signal setting 0:Encoder type list.” constant to a proper
qrienta— 1:Magnetic value.
tion. sensor type .
+ C2-22 bit 6
0: Spindle encoder
1:Motor encoder |Matches.
Encoder signal .. Improper
p : Check wiring of P
?rfgfggeef tgz)?l’n ector | €ncoder signal wirng Qorrelc}. the encoder
lines. Normal signal line wiring.
[encoder type] >
wiring
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Table 10.2

Cause of Troubles and Action to be Taken (Cont’d)

Situation of Fault
% E’ zlsls Troubleshooting
Trouble | £| &3 | £ | & § § Fault Cause Remedy
2165|8688 =
CIE|E =l 2|s Checking Procedure Result
HEEEIEE
Varify that the motor|Speed indicates |Replace the encoder
Encoder fault speed changes nor-|an abnormal or motor.
[encoder type] mally by speedometer value [Contact your
yp indication or operation YASKAWA
status display (V1-01). | Normal «l representative. ]
Magnetic sensor signal Improper
disconnection, improper | Check the wiring of brob Replace the
: ; Ot wiring g .
connection, removal of |magnetic sensor sig- orientation card or
Motor connector [magnetic sen-{nal lines. Normal controller.
does not sor type] wiring -l
stop at O Rotate the spindle
orien- Fault of magnetic |and verify that the|p ;
i . . oes not light.
tation sensor or magneto signal lights g gzplr?gteict};nsor
[magnetic sensor once per rotation by or gna heto
type] operation status dis- Lights g :
play (V1-01). ’ d
Replace the orienta-
Reproduced. tion card or control-
Fault of orientation|Check if the fault ler.
card or controller |can be reproduced. Conti .
Not reproduced. Qntlnue operation
with care.
Check whether the Improper posi-
Improper setting of |position reference is|ijon referece .
stop position refer-|correct by operation le.e_a proper stop
ence status display position reference
(V2'04) Normal d
Improper selection Verify the controlipgeg not match the
prop constant setting and :
of binary/BCD ref- compare it to the control constant in|Change the control
erence or improper settig list the setting list. constant to a proper
setting of BCD refer-|” C2.2gZ bifS value.
s ence resolution . (212 Matches. 4_'
top
position . Perform positioning | Zero-point Perform adjusting
differs imi?lrglierz:(reg-m%ir?f at zero-point posi-|position differs. |operation again and
from gsition p tion to measure the set the spindle zero-
the O p position accuracy. |Matches. d point again.
com-
manded Encoder signal line Improper
postion Gicomnection, I\ Check the wirng of e\ Comect the wiing
type.) removal of con- encoder signal lines. Proper lines.
nector wiring
. e Twisted pair Replace the encoder
Mglfunctlon by Qheck the specifica-| cpislded cable is cable. [Recommended
noise [encoder sig-|tions of the encoder not used cable : KQVV-SW
nal line characteris-|cable (if it is twisted . made b FUJIKURA
tics fault] pair shielded cable.) | Normal ¢ | Ltd.] y
Replace the
. Reproduced.
Controller fault Check if the fault ’ controller.
can be reproduced. i i
p Not reproduced. antxnue operation
with cara.
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Table 10.2 Cause of Troubles and Action to be Taken (Cont’'d)

Trouble

Fault Cause

Troubleshooting

Checking Procedure

Result

Remedy

Stop
position
differs
from

the
com-
manded
position
{magnetic
sensor

type)

Magnetic sensor or
magnetizer is
mounted in the
opposite direction.

Check that the sen-
sor or magnetizer is
mounted properly,
referring to Par
5.2.6, “Magnetizer and
Magnetic Sensor
Mounting” and Par.
5.2.7,. “Mounting
Points”.

Mounted in the
opposite
tion.

direc-

Perform tuning
operation again.

Normal

Pu |

Magnetic sensor sig-
nal line disconnec-
tion, removal of con-
nector

Check the wiring of
the magnetic sensor
signal lines.

Improper
wiring

Correct the wiring
of the magnetic sen-

Proper
wiring

«l

sor signal lines.

Orientation card or
controller fault

Check if the fault
can be reproduced.

Reproduced.

Replace orientation
card or controller.

Not reproduced.

Continue operation
with care.

Orientation
completion
signal is

not output.

Situation of Fault
zi2\Blsls
R EISEElT
a—,wI—_g
s sislBlE|=
O'.s-.-< =
T BB BIEIE
Z|8|8|813 |2

O

O

Orientation signal

is not input.

Check that orienta-
tion signal [ORT] is
closed by operation
status display
(V1-09).

Control signal is

not input.

Change the circuit
so that the control

Normal

«l

signal will be input
normally.

Improper setting of
selection signal
(Completion signal
is not output at tun-
ing of intial setting.)

Check that selection
signal (X2-22, C3-22
bit 4) is set correct-
ly.

0:Tuning enabled.

1 : Tuning disabled.

Bit 4 is not set to
1 after comple-

tion of tuning.

Set the selection sig-
nal (C2-22, C3-22) to

Normal

«l

ul.u

Improper setting of
speed changing ratio

Check that speed
changing ratio (C1-
27 to 29) are set to
proper values by
comparing them to
the machine specifi-
cations.

Machine specifi-

cations do not

match the speed

changing ratio.

Change and set the
speed changing ratio
to a proper value.

Position control
proportional gain is
high.

Check that no vibra-
tion occurs in the
forward and reverse
directions near the
stop position.

Decrease position
control proportional

Matches. | qud
Vibrates.
Doeé not
vibrate. 4-'

gain unless vibra-
tion disappears.

Position control
proportional gain is
low.

Check that the spin.
dle has reached the
stop position by
operation status dis-
play (V2-03 or
V3-03).

Stop reference
posttion is not
reached.

Decrease position
control proportional
gain so that position

Reached.

«l

control proportional
gain reaches the ref-
erence position.

Orientation card or
controller fault

Check if the fault
can be reproduced.

Reproduced.

Replace orientaion
card or controller.

Not reproduced.

Continue operation
with care.
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1.

SPARE PARTS

It is recommended that friction parts to be replaced for safe use of the VS-626 VM3C for a long time
span. Refer to Table 11.1 and 11.2 for list of spare parts.
Contact YASKAWA CONTROL Co., Ltd. about spare parts.

Table 111

Common Spare Parts

Spare Part Names

Specifications

Control Board

Power Supply Board

Digital Operator

Model - - JVOP-100
Code No. ETC62201 -S ETC67010 CDRO000070
Quantity 1 1 1
Table 11.2 Spare Parts
Speci:::):;s)::d Names | bower Supply | Main Qircuit Main. Circuit Fuse Cooling Fan
VS-626VM2C Modal Board Transistor Diode
Model - 6MBI15L-060 10L6P44 CR2LS-10/UL —
CIMR-VMC20P4 Code No. | ETP67002° . | STRO000417 SID000429 FU000823 -
Qty 1 1 1 1 -
Model - 6MBI20L-060 20L6P44 CR2LS-10/UL —
CIMR-VMC20P7 % Code No. | ETP67023 STR000418 SID000433 FU000823 —
Q'ty 1 1 1 1 -
Model - 6MBI30L-060 | 6RI30E-080 |CR2LS-20/UL| 4710NL-05W-B49
CIMR-VMC21P5 Code No. | ETP67024 STR000419 SID000430 FU000799 FANO000175
Qty 1 1 1 1 1
Model - 6MBIS0L-060 | 6RI30E-080 |CR2LS-30/UL| 4710NL-05W-B49
CIMR-VMC22P2 Code No. | ETP67025. i | STR000420 SID000430 FU000791 FANO000175
Q'ty 1 1 1 1 1
Model - MA75J2YS1 |6RISOE-080M5|CR2LS-50/UL| 4710NL-05W-B49
CIMR-VMC23P7 Code No. | ETP67026 STR000339 SID000431 FU000797 FAN000175
Q'ty 1 3 1 1 1
Model - MG100J2YS1 | 6RI7SE-080 |CR2LS-50/UL| 4710NL-05W-B49
CIMR-VMC25P5 Code No. | ETP67027 STR000340 SID000432 FU000797 FANQ000175
Qty 1 3 1 1 1

Note: Spare parts in[_____] are recommended to be replaced by units, to maintain the quality.
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