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»N Sigma-7 & SigmaWin+ Ver.7
) Connection

How to establish communication between software and SERVOPACK

Load Demo Program

SigmaWin+ Ver.7 Connectic
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Demo Program - Status

= Camera

= Remote I/O

= Web Ul

= Alarms?

= Remote I/O Interface?
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YASKAWA Connection

Demo Program

1. Web Ul — User — Login — |
"‘Admin”, "MP3300” .

Version

2. Setup — Archive — Send —
Add Archive

3. Navigate, select archive,
Open, Send, InSta” Display: ¥ Unmodified * Modified ¢ New ¥ Deleted

File ¥

4. RebOOt (30 Seconds) /flash/procon/any/image
5_ Setup — Drlve Parameters _ iflash/user/config/current xmi

iflash/user/config/startup/axis. xml

Write All User Pns — Write
6_ RebOOt (30 Seconds) fflash/user/config/startup/hardware_xml

iflash/user/config/startup/fio. xmi

7 . AI arm S _ C I e ar fMash/user/config/startup/servonet. xmil

fMlash/user/config/startup/taskdata.xmi

YASKAWA A Ostatus Zoperations ~ & Setup ~ O Reboot

2 send M Receive [ Delete
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YASKAWA

Servo ON
Speed =10
Jog+

JOgQ-

-/ Yaskawa Remote IO

YASKAWA Remote I/O Interface

2016-08-24 Rev A.05

X_Axis Y_Axis Z_Axis

St Spmes r S Spwet r St Spmat

e St Catmcn [ N

B Set Paxtn

Actem Posee T Actemvemm Actem Pastes

Actant S r Aot S ol Actemt S

(o) ()

Z_Axis Hardware Connection Options

P-OT Conn.

Connected Connected

Battery Power

Demo Program

[ [ S i [ ¢

tovs @vowe QI B G

ES Mobile bookmarks

Indoor Pan/Tilt IP Camera
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YASKAWA Connection

SigmawWin+ Ver7. Connection

USE Connection Ethernet Connection Controller Connection

=

5}

SigmaWin+

0

Ethernet
YASKAWA

Ethernet

Start Connect the SERVOPACEK.

Save Start Sigmawin+ offline.

Options Open a project file,

Help Open a parameter file.

-
i

= :
_Lﬂ_
o
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USB Connection

= Single AXIS
* Direct Cable
= Multi AXis
 USB Hub
* Multiple cables
= USB Driver
 Manual installation required

SERVOPACK
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YASKAWA Connection

Ethernet Connection

Machine Controlier

= Ethernet Connection to
Controller

= Mechatrolink Connection to
Servos

SERVO
PACK
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Connection via MPiec

n = Mechatrolink Relay Device

Start Connect the SERVOPACE, Communications Settings
_ - . . Select the connection method.
Save Start SigmaWin+ offline.
. Remote PCI MECHATROLINK
: = PCl Connsction Connection Relay Device
Options Open a project file. 4

Help Open a parameter file. E E
B 1 MECHATROLINK

-t

Ethe!rnet

MECHATROLINK Relay Device

You connect the SigmaWin+ and SERVOPACK through a MECHATROLINK relay device,

o
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YASKAWA Connection

x

Connection via MPlec _

= Computer
Communication Settings

Communicaticns Settings

jondntel{R) PRCY1000 MT Deskto...

 Choose network adapter
* Start — cmd — ipconfig Phddes sz . 8 . 35 . T
Communications are QK. Test (Ping)

¢ E nte r I P ad d reSS Of P C P — MECHATROLINK MECHATROLIMK-IT

Change the computer network settings.

network adapter ciwitNo: 1|2 0255

Station Address | 3 : | - |5

H (3-EF)

Find IP address of PC network adapter with ipconfig Network adapter: |Local Area Connection =

BX Administrator C\Windows\systern32\cmd. exe E“ (=]
C:sUserssWin?—32-Vhbox>ipconfig IP Address: 1p 0 .2 .15

Hindows IP Configuration
Subnet Mask: 255 255 . 255 . 0

Ethernet adapter LinkManager Adapter: Default Gateway: 10 0 ) 5

Connection—specific DNS Suffix . =

Link-local IPuvt Address . . . . . : feBB::88bha:2e5f :d%eb-44e?=20
IPuv4 Address. . . . . . . . . . . = 18.127_128_158

Subnet Mask - 255 .255.255.8

Default Gateway H Set

Search for SERVOPACKs
l'l"Swl:!EgﬁLNAL
11
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YASKAWA Connection

x

Connection via MPlec _

s R D I
e ay eV I C e Computer Communicaticns Settings
® P Ad d reSS Local Area ConnectiondIntel(R) PRC/1000 MT Deskto...

IP Address: 0 . 0 . 2 . 15
e Test (P
eS ( I n Relay Device
IP Address: 192 . 188 , 15 .17
Communications are QK. Test (Ping)

MECHATROLIME: MECHATROLIMK-IT

Circuit NCI.: [l : ll:':"255:|

- |H3-ER

Station Address: | 3 : | -

5

Search for SERVOPACKs
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YASKAWA Connection

x

Connection via MPlec _

= Mechatrolink-ll| e
® Sta'“ on Ad d Fess Local Area Connectionintel(R) PRO/1000 MT Deskto..

IP Address: 0 . 0 . 2 . 15
e 3t05
O Relay Device
IP Address: 192 . 188 , 15 .17
Communications are QK. Test (Ping)

MECHATROLIME: MECHATROLIMK-IT

Circuit NCI.: [l : ll:':"255:|

Station Address: | 3 :

| 5

H (3-EF)

Search for SERVOPACKs
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Connection via MPiec

= Successful Search
and Connection

Communications Settings

Search for SERVOPACKs:

MECHATROLINK Relay Device Connection

Search Again
Connect Circuit No. Station Address  SERVOPACK Servomof tor Options  Axis Name
1 3-0 SEDTW-==*30A%* | --ees |-
R e
1 5 SGD7S-=*=30A |- [-eeo

Please wait for a while. 0105-SGD75-RA0F30A

Rotary motor

Result

o
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YASKAWA

Software Navigation

Menu for each
Amplifier
e Choose Axis AorB

Unavailable items
grayed out

* Close conflicting
window or function

0103-SGDTW-1R6A30AT00 | -__ I
Rotary motor
I.. HBB p-OT
POWER | FsTP | N-OT
Rotary motor
I.. HBB p-aT
POWER | FsTP | N-OT
0105-5GD75-RA0F30A E2
Rotary maotor
I.. HBB p-OT
POWER FsTP | N-OT

15

Connection

Connec t Disconne: ct 0103-SGD7W-1R6A30A700 Display Method | Standard -

Rotary motor Rotary motor

Farameters A | |setup [ |[Test Run =
N Edit Parameters : Jog
o O .
Edit Online Parameters Program JOG Operation
lAlarm A |[Trace [ ||Edit Table =
B Display Alarm BTrace
Alarm Trace Real Time Trace
Reset Motor Type Alarm
Maonitor FA |[Tuning A ||solution =
B Read Product Information ° Tuning Mechanical Analysis
EMonitor H Ripple Compensation
2 Wiring Check
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Save Project

* Project file organizes saved data
 Parameters
By Axis
By Date

o
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YASKAWA

Sigma-7 & SigmaWin+ Ver.7
Alarms & Monitors

Basic Troubleshooting Tools

Alarm Diagnosis
Alarm Trace
Monitors

Software Reset
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YASKAWA

Alarm Diagnosis
= Alarm

Display Alarm

= Alarm Diagnosis

Ccauses
Investigate
Correct

Monitor at
Occurrence

Alarm History

Close all SW+
windows

Use Remote |O
Z AXis speed
4500 Jog+

Alarms & Monitors

- Yaskawa Remote 10 E'@

YASKAWA Remote /O Interface

20150824 Rav A5

X Axiz Y _Axis Z_PAxis

IF St Sowad Sut Spwed Sut Spwed

18

& Alarm Display

Alarm

@' Reset axes. ‘ View Trace Waveform

=

Aixiz

Alarm Trace Wave

ol ARIS#01054 : SGO7S-RIOF30A  JADOD: Position DelAvailable

Alarm diagnozsis | Alarm Histur)r-

Cause

Cause S5/ 4 | »

the operating condition.

Investigated actions

The setting of the parameter PnS20 (Excezsive Position Error Alarm Level) is low against

-~

value.

Corrective actions

Check the excessive position error alarm level (Pn520) to see if it iz set to an appropriate

-~

Monitor at occurrence of alarm

Set the parameter Pn520 to a correct value.

Name Value Unit
Motor rotating speed 750 min-1
Speed reference TE0 min-1
Internal torque reference 2 %
Input reference pulse speed 750 min-1

&, The diagonosis results suggest possible causes of the alarm.
§' The real cause may not be included in the resutts.
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YASKAWA

Alarm Trace
= Alarm History

 Up to 10 alarm traces stored

= Alarm — Alarm Trace
* Current Alarm only

To create alarm A.d0O
1. Close all SW+ windows

2. Use Remote IO
3. Z Axis speed 4500 Jog+

Alarm Trace

only available when
SigmaWin+ functions
are not open

19

Alarms & Monitors

2. Alarm Trace AXISZ0105A[] ==
z2a8 oNaa g g
Alarm Information | Data | Vo |
Alarm Name Accumulated operation time
lA.Dl]U : Position Deviation Overflow 25721292

AUTO AUTO AUTO

=|[100 =100

|  «|v] & vo1 C w0z C o3 FULL | (msfdiv]
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YASKAWA

Alarm Diagnosis
= Alarm

« Motion cannot continue under
current conditions

» Servo Off
* Display Code A.

» Reset may require power cycle

 Examples
» A.d0O Position Error
» A.710 Overload: High Load
» A.410 Undervoltage
» A.510 Overspeed

Alarms & Monitors

= Warning

Future alarm under current
conditions

Servo On
Display Code A. 9
» Possible automatic reset
Examples
» A.900 Position Error
» A.910 Overload

» A.971 Undervoltage
» A.95A Command Warning




YASKAWA Alarms & Monitors
Monitors
= Multiple Servo Display

[ZAEIRTY Common  Motor rotating speed min-1

[ SFD | Common  Speed reference min-1

[ESEDMER Common | Internal torque reference %

® R e ad P ro d u Ct I n fo rm atl O n [EAERER Common  Rotational angle 1 (encoder encoder puls 2417085 7328485 4996632

[EAEMDER common  Rotational angle 2 (from pol deg 259 66 176

= ESEBER Common | Input reference pulse speed min-1 0 0 0

® I\/l O n Ito r [EEED S Common  Position errer amount reference ur & 3 0

[EAEMES common  Accumulated load ratio % 0 0 0

[EBEDER Common | Regenerative load ratio % 0 0 0

. H OW to U Se EBEREN Common  Power consumed by DB resi| % 0 0 0
FOS Common  Input reference pulse counti reference ur] -14668 -162747 0

LICEYS ST £TT BT 1 L o T e . .

« Status and I/O Tabs ol
» Over-travel Inputs

0103-SGD7W-1R6A3C

Control

Common  Main Circuit ON(ALL)
. Common  Encoder (PGRDY) ON({ANY) ON OFF
1 F I Ite r Common  Motor Power (Request) - OFF OFF OFF
EHEDEA Common  Dynamic Brake (DB) ON(ALL) ON ON ON
S h / H . d | d [EHEDERD Common  Rotation Direction ON(ANY) OFF ON OFF
>> OW I e CO n tro m O e Common  Mode Switch = OFF OFF OFF
. SFD Common  Speed Reference (V-Ref) = OFF OFF OFF
» Stan d ard fl |ter Common  Torgue Reference (T-Ref)  — OFF OFF OFF
Common  Position Reference (PULS)  ON(ANY) OFF ON OFF
111 ) - Common  Position Reference Direction ON(ANY) ON OFF OFF
» “Clear” to show all monitors R T — o |-

Fitter (== Hide ] [ standard| | % Clear|

Read Product Information | Maonitor
\
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YASKAWA

21



YASKAWA

Monitors

= |O Signal Allocation
* |nput Terminals
* Forced Output Mode

“Lo” = closed circuit

Status | Forced Cutput
e

“Hi” = open circuit

— —

Status | Forced Output
Forced Hi w (

IO Signal Allocation : 0105

0105-5GD75-R90F304A

Write Change Display List
Method

Allocate Signals

| Input Signal | Qutput Signal |

Cutput Signal

Status | ( Forced Output
CN1-12 Forced Hif Ll |
CN1-23 24 Axis & | Forced Hi
CN1-2526 Forced Hi

Activate SERVOPACK Outputs

22

Alarms & Monitors

- Yaskawa Remote IO

YASKAWA Remote IfO Interface

2016508 24 Rav A0S

X_Adis Y_Axis Z_Axis

St Spmat ? Mot et ot VEZ T T St Spmat

! ot et ot VEZ WY T St e

oy — Fony — Fony —

Actem Posen Actem Posen ottt ot T2 TR

Soft Reboot Controller and Servos (wait 30 sec)

Z_Axis Hardware Connection Options

Abs. Encoder Control P-OT Conn.
ery
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YASKAWA Alarms & Monitors
Software Reset
= Basic Functions — Software Reset
« Soft Reboot the SERVOPACK

« Recover from alarms that cannot be
cleared

» Example: A.0bO (B Software Reset AYIS#0105 =

. The software reset function will be executed.
)) Exal I l p I e . A R 8 10 The Servopack wil stop responding for approximatety S

seconds after the fuction begins.

o
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YASKAWA

Monitors
= | ife Monitor

e |nstallation Environment Monitor

» Servopack Temperature
— Range: 0-115%

Alarms & Monitors

— 100% =85C
at | Sepdiepice
- U n 25A Cooling Fan 4 to 5 years
» S e rVO m Oto r Te m p e ratu re Electrolytic Capacitor 10 years

— Range: 0-115%

100,000 power ON

Relays operations
—_ U N 2 5 B Battery 3 yearss\lrjvri)tgﬁjég power
— 100% =85 C

 Life Prediction Monitor

» If Level < 10% = warning A.9b0
— Disable warning PnOOF.0=1

24

Product Manual 12.1.2

{7 Life Monitor AXIS20105A

— Installation Environment Monitor

Servopack

— Life Prediction Monitor

Buitt-in Fan

100 100

100

Capacitor Surge Prevention Circuit DB Circuit

100

Close:
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YASKAWA

N Sigma-7 & SigmaWin+ Ver.7

Parameters

Backup, restore, and change amplifier settings

Connect Project

Backup Parameters

Edit Parameter Settings
Initialize to factory setting

Parameter Restore
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Status

= Remote Demo

= SW+7 online with project
e Open SW+7/
« Home - Open Project
* Menu
 Connect

and FF19821P V2

o
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Backup

= Connect
» Open edit parameters ===== =" . . . .

Edit Parameters

Gal(Prixc-) Edited Al Edited Al Save to e Safsto  Read from | |

Position(Pn2xx-) Parameters Parameters Parameters Parameters  Flash pe £ P Project
or all axes -

Torque(Pndxx-) Read from Servo Write to Servo File Project

Sequence(PnSxx-)
1/0 Sign
Mechatrolink(Pn8xx-)

0103-SGD7W-1R6A30A700 9

= Save to project

Common Parameters(PnAxx-) Pn000.0 Direction Selection - O:UseCCWast [1:UseCWast
Display Settinas Pn000.1 Reserved parameter (Do not chang — 0 : Reserved para-++|0 : Reserved para
H hy: ( : Reserved para:+:|0 : Reserved para
 each servo (not each | =  SEEE— o e pae ]
Descriptions: Gl ] Start as a rota-++| 0 : Start as a rota

The parameter list was temporarily saved in the project file. To complete saving ptop the moto-++| 0 : Stop the moto

them, click the Save Button in the main window.

axis)
* save project

nput AC pow-:- |0

Reserved para-+ 0

se TLIM as t--

Decelerate the:- 1 : Decelerate tf

Pn002.1 Torque Control Option - Il : Use the speed---| 1 se the speed

| EX p O rt Pn002.2 Absolute Encoder Usage = 1 : Use the absol--- 2 1
Pn002.3 Reserved parameter (Do not chang — 0 : Reserved para-++ |0 served para
DnNNA& N-1 Analaa Manitar 1 Qianal Qalactinn  — N « Tarnia rafar... 102 - T ok

* To another system

27
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YASKAWA Parameters

Edit
= Category
= Edit
* Pn520
* Pn316

= Write

= Software Reset
= Save / Read

= |nitialize

= |mport / Export

Edit Parameters v
R SERVOPACK
All constant number — - [ [
i - T ] ~ - o~ (| |
Furfctnon Selection(Pn0xx-) l& E“ =1 -a | @ d E—l'lj @ E
Gain(Pn1xx-) Edited All Edited All Save to e P Saveto  Read from | Function | Remove
Position(Pn2xx-) Parameters Parameters Parameters Parameters Flash 18po pe Project Project v Servo from
Speed(Pn3xx-) Memaory - - List
Torque(Pn4xx-) Read from Servo Write to Servo File Project Display
0103-SGD7W-1R6A30A700 [#]*0105-
1/0 Sign 7 :
Mechatrolink(Pn8xx-) s A AXE:B
Common Parameters(PnAxx-) |l Pn502 Rotation Detection Level min-1 20
Display Settinas Pn503 Speed Coincidence Detection Signa min-1 10
Hierarchy:[ |40 Pn506 Brake Reference-Servo OFF Delay T 10ms 0
Descriptions: [ ] Pn507 Brake Reference Output Speed Levi min-1 100
Pn508 Servo OFF-Brake Command Waitin¢ 10ms 50
N Pn509 Momentary Power Interruption Holc ms 2 20
Pn51B Motor-Load Position Deviation Over reference ut _— 1000
Pn51E Position Deviation Overflow Warnin: % 100 ‘ 100 |= =
| Pn520 Position Deviation Overflow Alarm | reference ut 5242880 5242880| 524288000
Pn522 Positioning Completed Width reference ut 7
Pn524 Near Signal Width reference ur 7 1073741824
Pn526 Position Deviation Overflow Alarm L reference ut 524288 524 5242880
Pn528 Position Deviation Overflow Wamin % 100 100 100
Pn529 Speed Limit Level at Servo ON min-1 ) 10000
Pns2A  Multiplier per Fully-closed Rotation % —— 20

Details in Help section 4.2.3 “Setting Individual Parameters”

28
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Initialize to Factory Default

= Compare s
= |nitialize & B & & b @uﬂ A o
= S\W reset

Edited Edited All Save to B Save to Read from | Function
Parameters Parameters Parameters Parameters  Flash pa .
Memory v -

Read from Servo N Project

Pn00O. 0 : Reserved para-‘-*

0: Use ch as t-
0 : Reserved para-*-

Pn0O01. : Stop the moto---

Pn0O1.
Pn0OO01.
Pn0O1.
Pn002.
Pn002.
Pn002.2 Absolute Encoder Usage -

: Decelerate the--
: Input AC pow---
: Reserved para-
: Use TLIM as t--
: Use the speed---

= =0 0 =00

: Use the absol---

o
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YASKAWA Parameters
Restore from Project

= Read from Project e B 2 & ¥ A & Q

Edited All Edited All Save to Save to Read from

| W r i te P aram ete rS Parameters Parameters Parameters Parameters M: ::‘,1, Imfort Ex;:ort Project Project
= Software Reset

Read from Servo Write to Servo File Project

0103-SGD7W-1R6A30A700

| Parameter List

SERVOPACK Axis A AxisB [l
Pn000.0 |0105-5GD75-R90F30A v
Pn000.1 List of Parameter Sets 3
Pn000.2 11/10/2016 4:45:36 PM ) — 0 : Reserved para‘--|0 : Reserved pars
11/10/2016 4:38:07 PM , —
Pn000.3 - 0 : Start as a rota:-|{ start as a rota
Pn001.0 i - D : Stop the moto-++|0 : Stop the moto
Pn001.1 - 1 : Decelerate the--| 1 : Decelerate the
Pn001.2 I — 0 : Input AC pow 0 : Input AC pow
Pn001.3 j|— D : Reserved para--|0 : Reserved para
Pn002.0 | — 1:UseTLIM as t 1 : Use TLIM as
PN002.1 | Red || Delete S | : Use the speed--|1 : Use the speed
T L. o —
Pn002.3 External Encoder Usage - D : Reserved para:-|0 : Reserved para--

30



Write All User Pns

YASKAWA A Ostatus = Operations ~ £ setup + O Reboot L User~
Axis Factory Default Parameters User Parameters
X Not Verified « Verify % Write Not Verified  \Verify < Write
Y Not Verified  \erify X, Write Not Verified  \erify <. Write
z Not Verified  Verify 2 Write Not Verified  \erify & Write
X Write All Default Pns X Write All User Pns

N
User parameters refers to drive configuration data stored in XML files on the controller. These files are created when saving the MotionWorks IEC Hardware Configuration, and
are visible in the Project Archive.

= Recover in Web Ul
* Login
* Setup — Drive Parameters
* Write All User Pns

o
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YASKAWA

NOR

#Y Sigma-7 & SigmaWin+ Ver.7
L) Motor Test Run

Basic motor Jog and positioning

Jog

Program Jog

o
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and FF19821P V2

YASKAWA Motor Test Run

Remote Demo
= Demo Status
e Servos off

= SW+7 online with project
e Open SW+7/
« Home - Open Project
* Menu ;
 Connect

o
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YASKAWA Motor Test Run
Jog Operation
u SG D7S Menu 2" JOG Operation AXIS#1

» Test Run — Jog —
500 ini- 4

[min1] = RPM

. :
Ed : Speed — Motor Won’t Jog?
= Servo ON No main power
O sroon Serva OFF Motor not connected
s Hold “Forward” 40 gléarl\allssacccl)(nnected to wrong
Alarm

I'’S PERSONAL
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YASKAWA Motor Test Run
Jog & Over-Travel
= Qver-Travel are

Amplifier Inputs
= No p-n display during s
Jog Operation :

= Startup and
maintenance

Simulate on Demo

| ;I: i
| i
| Nl
|
=
E_.
L]
5 L

Motor Won’t Jog?
Alarm

No main power

Motor not connected [
Cables connected to wrong
servopack

JOG Operation ignores P-OT and N-OT ]

o
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Troubleshooting
= Alarm

= Main Power Connection _
= Motor Connection
» Cables mixed up? :

Simulate on Demo

‘He O]

Motor Won’t Jog?
Alarm

No main power

Motor not connected [
Cables connected to wrong
servopack

JOG Operation ignores P-OT and N-OT ]

o
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Jog Theory of Operation

*3' JOG Operation AXIS#0105A \ . g
/7~ Amplifier N\
) Pn3i J PE!

foor men e | Sp_e__e_gl__l___(_)op Torque Loop
o Speed Reference PWM Lo
@ T
o °- Position Feedbacks _ %
. Amplifier I

Posi_t_i_q_r]_l__oop Speed Loop Torque Loop

Position Reference

PWM

Position Feedback <

TNl

N
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YASKAWA

Motor Test Run

Program Jog

= Program Jog is a simple motion controller inside the servo
* Move profile saved in Pn530 — Pn536

¥2 Jog Program AXIS20105A

~ | Imin-1/div]

2000
1500

10007 -

00

FULL | [meidiv]

Running Information

Total Time 1235]mstimes]

The total amount of movements  +167772160[reference units)times]

[

Running Condition

Pn531:Program Jogging Travel Distance
167772160 [reference unite] (1-1073741824)

MoaarT00ram J000NG MOvEMEnt SPeea
3000 [min-1] (1-10000}

Pn334:Program Jogging Acceleration/Deceleration
35 [ms] (2-10000)

Pn535:Program Jogging VWaiting Time
1000 [ms] (0-10000)

Pn536:Program Jogging Number of Movements

0 [times] (0-1000) (0: Infinite)

Pn530.0:Program Jogging Operation Pattern
|D : (Waiting time in Pn535 -= Forward by travel dﬂ

Apply ‘

Run

38

10 Rotations

Units = Encoder Pulse

Pn536=0 for infinite repeat
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YASKAWA Motor Test Run
P r O g r am \] O g £2 Program JOG Operation AXI15£42

Funning Condition

. R e p e a.t O ptl O n S AUTC | [min-1div] PnS31:Program JOG Movement Distance

10485760 [reference unitz] (1-1073741524)

S000

o O . I nfl n Ite 4000 : : : : : : : : : : Pna33:Program JOG Movement Speed
: : : : : : : : : : 3000 [min-1] (1-10000)

Pna34:Program JOG AccelerationDecelerastion Time
35 [ms] (2-10000)

AR LR e

1000

0 PrnS35:Program JOG Waiting Time

O

-1000

S : . Pra36: Mumber of Times of Program JOG Movement

2000
3 [times] (0-10007 (0: Infinite)

_4nnn Pra30.0:Program JOG Operssion Related Switch
- : : : : : : : : : : |4 : (¥vaiting: S35 -= Forward:PRSat - YWaiting: =

] 1183

Apply
FULL = | [m=idiv] {

Running Information
Total Time 591 6[ms=]

The total amount of movements  +0[reference units] FLn |
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YASKAWA Motor Test Run

Program Jog o

= Alarm A.DOO: Position Deviation P pe———
Overflow | orems F

ol AXIS#01054 : SGD75-RIOFI0NA  JA.DOD : Position Dg I

« What parameter setting may be involved? ,
 Clear the alarm e

° Edlt the parameter The contact in the servomator U, V, and W wiring is fautty. -
* Execute Program Jog S——

Cause 1/8 4| »

Check the servometor main circuit cable connection. .
i Corrective actions
JDg Prﬂgmm E Confirm that there iz no contact fault in the motor wiring or encoder wiring. .

The execution is cancelled.
Lg The following are possible causes

Monitor at cccurrence of alarm

Name Value Unit -
Motor rotating speed o min-1 |:|
An alarm has occurred. Speed reference 838 min-1
The main power is off. Internal torque reference 181 %
Oy Input reference pulse speed 3 min-1 &
ertravelled
Hardwire baseblocked The diagonosis results suggest possible causes of the alarm.

The real cauze may not be included in the results.

Remowve the cause found, and re-execute the function.
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Program Jog Theory of Operation

5 Jog Program AXIS£0105A == . gmn
Running Condition AI I I | Ifl e r
| [min-1/div] Pn531:Program Jogging Travel Distance
= 167772160 [reference units] (1-1073741828)
: : Pn533:Program Jogging Movement Speed -, .

St 1000 Position Loop Sp@@d LOOp Torque Loop

Pn534:Program Jogging Acceleration/Deceleration q
sEEEEg sEEEEN
35 [ms] (2-10000) PR LA Tag, “" Tay

.* o**

Pn535:Program Jogging Waiting Time I OS Itl O n

e

L 4
. o e
* *
1000 [ms] (0-10000) o‘ * o‘ *
g % * %
Pn536:Program Jogging Number of Movements. R efe re n C e : . .
0 ffimes] (0-1000) (0: Infinite) n = =
1 c . —> M
PnS30.0:Program Jogging Operation Pattern = » PW
[0 (waiting time in Pn535 > Forward by traveld = | . : :
*
* 57 ¥
*
*

L] . o .
Apply ‘ "Taaggaunnr® "Taaggaunnr®
FULL =) [msidi]

Position

Total Time 1236[ms}times]

<&
<
‘The total amount of movements  +167772160[reference unis}times] F I l I

J
N /
/ Amplifier \

Position Loop Speed Loop Torque Loop

auEEENNy auEEEEN,y
st Taa, ost® uy

Position Reference

—» PWM

T
Position Feedback < \ /
YASKAWA




Recovery

= Cancel
* Running condition resetting

= Parameter save to project

= System Reboot
« Servo on results in A.0BO

= Verify machine position

o
42



¢ Sigma-7 Servo Tuning
o Servo Tuning Basics

Basic Concepts for Sigma-7 Servo Tuning

What is Tuning?
Control Loops
Bandwidth
Tuning Process

Sigma-7 Tuning: Three Methods
When is Tuning Required
Mechanical System Check

I'’S PERSONAL
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YASKAWA Servo Tuning Basics

What is Tuning?

= Optimizing how the amplifier responds to feedback

» Adjusting the error compensation of the control loops
 Torque
* Speed
* Position

. Sigma-7 Amplifier I

Position Loop  Speed.Loop  Torgue. Loop




YASKAWA

Control Loops

Servo Tuning Basics

= Position = Speed = Torque
» Tune to load * Tune to load * Torque Ret. (A)
 Position Ref. « Speed Ref. (C) * Tune To motor
Speed (D) » Feedback Speed * Factory Set
* Position Error (E) (B) * Filters
a Sigma-7 Amplifier N\

Position Loop Speed Loop Torque Loop

PWM

§ — Pni02 i = P00l 5 = 15900

I'’S PERSONAL
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Control Loop Bandwidth

= Bandwidth determined by tuning parameters
= Maintain stable bandwidth ~ 4x separation between loops
= Use SigmaWin+ Advanced Auto Tuning and Custom Tuning

A

4 AOUT
T /\ /\ /\ [\N\ —» Actual /\ /\ \/VV
AV, \{ yV\/\IV ouput | \J \J T

ft—f |(f_)|

a f Feedback

=

Q

o)

B o ST

—= | -3dB |

g |

< | 15,900

= Pn102| | — ~ 10

O i i \ : \ Frequency (Hz)

~100 Hz ~400 Hz ~1600 Hz
Position  Speed Torque

(fe) (1) (i)




YASKAWA Servo Tuning Basics

Tuning Process
1. Worst-case move profile

Initial Confirmations to Ensure Safe Tuning

= 8.3 Precautions to Ensure Safe Tuning on page 8-8

2- IS response acceptable? Per‘formthetun*ing—lessfuncﬂon.

v

3. Adjust or apply new tuning method i s o e

‘No

Estimate the moment of inertia.

Y

Perform autotuning with or without a host reference.

-.-:-_'_'_'_'_':'ﬁé_s_ults accepta-t-nié_’?":'_'_';:—_-.L.. End

Settling time : 76 ms

@Transfering data... Please wait.

—

: : : : : : : : : Perform custom tuning.
..... e A R Continuous Vibration
[ : : : . : : : Adjust anti-resonance control.
: : : : ] : : : : Residual Vibration When Positioning
Perform vibration suppression.

e e N | f—_--;::'_"'_lf{_é_sultsacoeptak_j_l_é’._?"'_'_'_';-_-_-;- es » End

¥ No
h-( Perform manual tuning or the additional adjustment function.

23

""" 200000 3 No

...... 2 ;im,}[m] =-—'11'.'______:E%:5ults acoeptat_n_l:ef“_.f_'_':'_'_'_-;-_-_._
- - - $ Yes
Al AUTO ALUTO End

00E+06 | piv] & o1 o FULL [msdiv]

I'’S PERSONAL
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Sigma-7 Tuning Methods

A Tuning
O Method
) :
"C’ Custom Tuning
= O _ *  Manually
3 .
8 Alwttgmiunmmgé_ measure
g utomatic restponse response
measuremen «  Manually

* Automatic/iterative

parameter adjustment adjust tuning
Ing- ' : balance
Tuning-Less * Automatically applies . Manually

« Stable .
O _ (1) Model Following v fil
* Adaptive Control (2) Vibration apply Ters

« Identical Suppression (3) Anti-
response up to Resonance
30:1 inertia

Time spent on servo tuning

I'’S PERSONAL
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YASKAWA Servo Tuning Basics
When Is Tuning Required?

= Slow response

= Noisy operation —

= Vibration or oscillation [

factory default
= Alarms

tuning is OK
* Torgue overload
* Overspeed
* Position error

= Graph Response

Velocity

Vibration, oscillation, noise

Velocity

Slow response, high position error time

I'’S PERSONAL
YASKAWA
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YASKAWA Servo Tuning Basics

Mechanical System Check

= Loose parts
« Belt
« Coupling
= High Friction
 Brakes
« Components dragging
e Lubricant
= Servo Flexible Coupling
* Alignment
e Zero Backlash
« Torsional Stiffness
« Bellows, Spider, Helical

= Large Inertia Check the mechanical system integrity before tuning
= Mechanical Compliance

o
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YASKAWA

Sigma-7 Servo Tuning
Tuning Filters

Reduce noise and vibration at different frequencies

Overview
Mechanical Analysis (FFT)

Notch Filter
Anti-Resonance Filter
Vibration Suppression Filter

I'’S PERSONAL
YASKAWA
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YASKAWA Tuning Filters

Overview

Notch

Filters can also be set in

: . ; Tuning -> Advanced
Vibration Suppression Adjustment -> Custor
uning

1 Hz 50Hz 100 Hz 500Hz 1000Hz 5000Hz
«  Control Mode: Position . : . :
> only when Model Following ICD:on_ttr_ol Mode: Speed, Control Mode: Torque,
Control enabled Pn140.0=1 ositon _ _ Speed, Position
«  Automatic Setting: During * Automatic Setting: During « Automatic setting:
Advanced Auto-Tuning Advanced Auto-Tuning Always active (Pn460)
«  Manually Adjust  Manually Adjust :
» Pnl140, Pn145, Pn146, » PniIGO-PJn165 ) Manua”y adJUSt
Pn14A, Pn14B » Pn409-Pn40E

I'’S PERSONAL
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Mechanical Analysis

s FFT Gain[dB] FFT Measurement

e Fast Fourier Transform

= Bode plot
* Gain vs. Frequency [HZ]

= Algorithms recognize and

cancel frequencies b , a
Frequency([Hz]
/SERVOPACK A —

AIN

T /\ /\ /\ /\ /\[\ PWM /\

M \} \}UU Q_’[>_> /\\/\\/ {\\/’\/\v
\%((f_)' \/ |(_)| AOUT

f

\_
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YASKAWA

Tuning Filters

Mechanical Analysis

= Machine response from 0 Hz to

3200 Hz

= A peakin the gain graph means

there Is resonance at that
frequency

« Sampling Time

» Controls the maximum
measurement frequency.

» Increase the time to show more
detall at low frequency.

« Excitation Amplitude

» Peak-to-peak sinusoidal torque
waveform that will be generated.

» Set according to machine’s typical

operating torque level

54

Condt Setting Transmigsion Measureme it
Sefting Help
Fl et Reference Condit i Iy
Help
[ g hMode Selectiol
(¢ Horizontal mode " Wertical mod
Sampling Time Messurame it Freguency Excitation TimefMeration
123 - | [uz] 3200.00 [Hz] 125 [ms]
Excitation Signal Cycle wave A
oen [ CAUTION
£ = [%] The servomator may turn up to the Allowsakle
Rotations per one excitation.
1 3: [Ratations] Flease confirm the allowahle rotation ranges of your
maching, and always et an appropriate walue,
2 E|Z [Sets]
Reference Conditions Setting File
C &
Open Save

100 1000

I'”S PERSONAL
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Mechanical Analysis

= Ballscrew = Rotary Drive = SigmaTrac

Gain[dB]

100 1000 10 100 1000 100 1000

I'”S PERSONAL
YASKAWA

Frequency [Hz] Frequency [Hz]

Frequency [Hz]




YASKAWA Tuning Filters

Notch Filter
Range: 50-5000 Hz

 Most effective above 500Hz

Automatic Notch Filter

e Pn460

 High Frequencies >500Hz

5 Notch Filters

“ f

L [
fu fc L
FREQUENCY,f

Frequency Response

-~

Position Loop

Sigma-7 Amplifier

Speed Loop

Torqy_.e__l___pop

~

PWM

—P

56
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YASKAWA Tuning Filters

Notch Filter
= Selection
 Turn on/off

" Frequency

» Center of frequency band
most attenuated

= Depth
» Strength of the filter

= Q Value
* Depth-to-Width ratio

Pn408.0
Pn408.1
Pn408.2
Pn408.3
Pn403
Pn40A
Pn40B
Pn40C
Pn40D
Pn40E
Pn40F
Pn410
Pn412
Pn416.0
Pn416.1
Pndi16.2
Pn416.3
Pn417
Pn418
Pn419
Pnd1A
Pn41B
Pn41C
Pn41D
Pn41E
Pn41F

Notch Filter Selection 1

Speed Limit Selection

Notch Filter Selection 2

Friction Compensation Function Sel
First Stage Notch Filter Frequency
First Stage Notch Filter Q Value
First Stage Notch Filter Depth
Second Stage Notch Filter Frequenc
Second Stage Notch Filter Q Value
Second Stage Notch Filter Depth
Second Stage Second Torque Refer
Second Stage Second Notch Filter «
First Stage Second Torque Referenc
Notch Filter Selection 3

Notch Filter Selection 4

Notch Filter Selection 5

Reserved parameter (Do not chang
Third Stage Notch Filter Freguency
Third Stage Notch Filter Q Value
Third Stage Notch Filter Depth
Fourth Stage Notch Filter Frequenc
Fourth Stage Notch Filter Q Value
Fourth Stage Notch Filter Depth
Fifth Stage Notch Filter Frequency
Fifth Stage Notch Filter Q Value
Fifth Stage Notch Filter Depth

Hz
0.01
0.001
Hz
0.01
0.001
Hz
0.01
0.01ms

Hz
0.01
0.001
Hz
0.01
0.001

0.01
0.001

0 : Disable first st---

: Use the small--

o

: Disable secon:---

o

: Disable frictio---
5000

[e=]

100

o

: Disable fourth---

= o]

(]

5000

: Disable third 5--+|0
0 : Disable fourth---
: Disable fifth st

: Reserved para--|0

: Disable first st---

: Use the small--

: Disable secon---

: Disable frictio---
5000

100

: Disable third s--

: Disable fifth st

: Reserved para--

5000

0 : Disable first st
0 : Use the small---
0 : Disable secon--
0 : Disable frictio--

5000

70

0
5000
70

5000

50

100

0 : Disable third 5
0 : Disable fourth---
0 : Disable fifth st---
0 : Reserved para--
5000

70

0

5000

70

5000
70
0
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Notch Filter

= Example: Ballscrew

Display Compariscn

= | B9

Export End
Comparison
Display Gain[dB]
File Close

0001-SGD7W-1F
Axis A

First Stage First Torque Reference F 0.01ms 82

Fn408.2 MNotch Filter Selection 2 - 0 : Disable second :|1 : Enable secon---

Pn40C Second Stage Motch Filter Freguenc Hz 5000 1240

PN40D Second Stage Notch Filter Q Value 0.01 70 150 100 1000

Frequency [Hz]

IT’S PERSONAL
YASKAWA
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YASKAWA Tuning Filters

Anti-Resonance
= Anti-Resonance = OFF = Anti-Resonance = ON

D Bode.] Bdbm | Sl T oode, [EHesm] BBl
|
|
; os&tion Error ﬂ Position
,/1 W }/\\ =Ll A
T orque Muotiny | Torque
] "
/ \ ;I eference \\ J Reference
/ ¥ Y1 GOIN/sighal
; COIN signal

Vibration (sound) during movement Vibration (sound) reduced

IT’S PERSONAL
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YASKAWA Tuning Filters

Anti-Resonance ~ Auto-setting
] Range: 100-1000 Hz o ter Falectto detockthe peok v T

= Auto Detect or Manual o S i 4| -

° arfires Cirl A I\/ibrati.:.n IS
F re q u e n Cy . Ariti-res Ad] | WW Cancel Arti-res Ctel Adj
« Damping Gain Cancel |

Yib Suppression

— Freguency 1 |:---- Fnadive Cancell ik Suppress
nance Control AXIS#0002A guency

= Back | To Autntuningl Completed. Cancel

— Adjustment
[ Determine frequency ] Freguency Setting Methods
Click the Aute Detect button to Auto Detect | | Manual Set I
automatically set the frequency.

Before adjustment — [HZ]
Set frequency

alaalal

- - Rezet
Click the Start adjustment button.

<= Freguency == [Hz] +

) ) ) {1-2000) =Caution:=
[ Adjust damping gain ] If a frequency significanthy
different from the value before
Inrease [Damping Gain]. adjustment is set, the current
[%] anti-resonance control effect
‘ may be lost. Once the vibration
problem is solved, do not

[ Finish ] (0-300) increase damping gain.

Precautions | Finish Cancel

— = ’ IT’S PERSONAL
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YASKAWA

Anti-Resonance
= Example: Rotary Drive

) ) 0105-SGD7S-RI0F30A
Name Unit Default Setting _
Axis A

Pn103 Moment of Inertia Ratio %

Pn160.0 Anti-Resonance Control Selection 0 : Do not use ant |1 : Use anti-resonance control.
Pnlel Anti-Resonance Frequency 1000 .

Pnl63 Anti-Resonance Damping Gain 0 '

Pn170.0 Tuning-less Selection 1 : Enable tuning- |0 : Disable tuning-less function.

(Gain[dB]

Frequency [Hz]

I'’S PERSONAL
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YASKAWA

Vibration Suppression
= Low-Frequency Oscillations Cancelled Out
= Start and stop

= Anticipation of load reaction based on frequency setting

Tuning Filters

» Requires Model Following Control
il
\ \
\ JJL o \ H
BEIEIEIER \
A RPN A T~
WY VU AN TP
[T 17 117
Motor Speed / Motor Speed /
/
/

Without Vibration Suppression
Vibration in Position Error Signal is
severe at move stop

Vibration Suppression Active
Position Error Signal shows reduced
vibration at move stop




YASKAWA Tuning Filters

Vibration Suppression
= Position a pendulum from point A to point B

= Slow is easy

= Fast is difficult
» Start and stop requires compensation ﬂ)

H

e Y

I 4
N B

63

\C
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YASKAWA Tuning Filters

Vibration Suppression T —
» Effective Range: 1 Hz — 100 Hz = = = | A Y

............................................

Arti-res Ctrl Adj r-fibratiu:un not detected

= Control Mode: Position pie B

« When Model Following Control hT—'l fl;
enabled Pn140.0=1

= Automatic Setting: During (o) [

for setting.
Residual “ibration Frequency 0.0 [Hz]

Advanced Auto-Tuning SR
= Manually Adjust =

Click the Set button.

If the vibration prablem could not

« Pnl140, Pnl145, Pnl46, Pnl14A
b) b) ] b) finely adjustthe frequency and

then click the Set button again.

Pn14B .' ( 1.0-1000)

- Current value: 4.0 Hz
= Not Adaptive [ )

'~ Vibration Suppression Function AX15542

I'’S PERSONAL
YASKAWA
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YASKAWA

Vibration Suppression
= Example: Sigma Trac Linear motor with two vibrating loads

Phazel[deqg]

10

Frequency[Hz]

I'’S PERSONAL
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YASKAWA Filters

Vibration Suppression

'g,\, Vibration Suppression AXIS#0003A - u
Determine the frequency — Adjustment Vib Suppressio
for setting.
Residual Vibration Frequency 23.8 [Hz]

Click the Import button.
Manual setting is also possible. Import

[ Set the frequency. ]

Cligk the Set button.

If the vibration problem could not Set Reset
Toeiil Set frequency I
| finely adjust the frequency and ‘m m
. b I b I b I
Edit Parameters -

Cateqory

. i ( 1.0-100.0)
Display Comparison
All constant number |current value: 6.8 Hz

Function Selection(Pn0xx-) [H] | %El

Gain{Pnlxx-) Export = Finigh Cancel

Pasition({Pn2xx-) Comparison
Spesd(Pnaxc-) Display —  —
Torque(Prdxx-) File Close
Force(Pndxx-) [#]*0003-SGD7S-2R1F30A
Sequence(PnSxx-) dime & :
1/0 Sign St
Mechatrolink(Png:x:-) Pn103 Mass Ratio % 100 546
Common Parameters(PnAxx-) Bl pr140.0 Model Following Control Selection = 0 : Do not use med |1 : Use model following c---
Display Settings Pn140.1 Vibration Suppression Selection = 0 : Do not perform |2 : Perform vibration sup---
Hierarchy:[ Jusill Pn140.2 Vibration Suppression Adjustment Selection — 1 : Adjust vibration |0 : Do not adjust vibratio---
Descriptions: Il Pn141l Model Following Control Gain 0.1/s 500 200
4 Pr145 Vibration Suppression 1 Frequency A 0.1Hz 500 71
Pnl4s Vibration Suppressiocn 1 Frequency B 0.1Hz 700 71
Pn14A Vibration Suppression 2 Frequency 0.1Hz 800 238
Pn170.0 Tuning-less Selection = 1 : Enable tuning-le |0 : Disable tuning-less fu---

I'’S PERSONAL
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N Sigma-7 Servo Tuning
N Data Trace

Hands-on skills for Sigma-7 Servo Tuning

Trace Setup
Measurement
Position Settling Time

Position Error
Torque Ripple

o
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YASKAWA Data Trace

Move Profile
= X-AXIS
 Pn520

()

&2 Jog Program AXIS201054
Running Condition

x| [min-1idiv] PnS31:Program Jogging Travel Distance
187772180 [reference units] (1-1073741824)

Pn533:Program Jogging Movement Speed
3000 [min-1] (1-10000)
Pn534:Program Jogging Acceleration/Deceleration

35 [ms] (2-10000)

Pn535:Program Jogging Waiting Time
1000 [me] (0-10000)

O 1M1 80A

Pn536:Program Jogging Number of Movements
0 [times] (0-1000) (0: Infinite)

Pn530.0:Program Jogging Operation Pattern
|I2I : (Waiting time in PnS35 -= Forward by travel dﬂ

Apply
FULL ~| [ms/div]

= Set Program Jog to “‘worst case”

move profile e et s s o —
« Highest speed, accel, decel
* Long time between moves

« Use Controller or Program Jog

X-Axis worst case move profile in Program Jog

I'”S PERSONAL
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YASKAWA Data Trace

Features Overview

= Simultaneous operation
* Program Jog
 |EC controller

= Simultaneous trace of both
axes in SGD7W dual-axis
amplifier

= /Zoom & Cursors

= Single / Continuous trace
mode

= Qverlapping History
* Hide unwanted data

2 Trace AXIS#42[] ﬁ”
Elm| 8| =|n %< & B Doy _| & |

Trigger setting ]Data l lia] l

Trigger Conditions

| Trigger Target

Use SETUP rj=xams

|Trigger ACORB

[10[%]

Trigger &  Position Reference Spe...
Fre-triguer Trigger B Position Reference Spe...

to define Start
trace data




YASKAWA

Data Trace

Trace Setup

Settling time automatically
measured.

Trace must show one
move with /COIN low after
command complete

-

Trace Setting

Auto Setting

—Trace Ohject =

— Sampling Setting

Checks position reference.

j Set

| Sampling Time 25 j[us] %1000 = 525.000 [ms]

Manitors postioning completion (Fwwd and Rev).

el BN P =L P
T

Checks position reference.

Checks gain switching when motar iz stopped.

igh-precision trace [The time required to trace will be reduced to a half )

—wanalog k|0

Dtz 1 Position Reference Speed j ||:| *I [min-1] 121 2N j ||:| I

Data 2 Torgue Reference 3 ||:| b I [%] o 2 MEAR: 3 ||:| I

Diata 3 Feedback Speed j | LI [mir-1] WO 3 Un=etting 3 IE I
— Trigger seting

Trigger Conditions ITrigger &, j Fre-trigoer I 10 _% [3]

Tricger & Tricger B

Trigger Target IF'::us'rtiu:un Reference Speed j Trigger Target IP.:.siti.:.n Feterence Speed j

Trigier Level I 5 _Ij [mir-1] Tricier Level I -5 _I; [min-1]

Trigger Type |4 Rising Edge - Tigiier Type ¥ Falling Edge -

v Display options 'Seﬁ"ng time ﬂ

70

1000 Data Points
captured on
Servopack.

Data uploads to
SigmaWin+ Trace
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Start Trace

- Stal’t BUtton W5 Trace AXIS#42 [Pjog default]
@| ‘ @‘ @| M‘ (-R| a| @‘ féﬂ F@Himnrv | @Overlapping ‘ Setup
| o
Trigger setting l[;.ata ] [ ] g
Triggn.ar Conditions | Trigger Target | Trigger Level | Trigger Type - I . Single - |
|Tr|gger S ORI Trigger & Position Reference Spe... S[min-1] J" Rizing Edge Ctart
Pre-trigger Trigger B Postion Reference Spe...  -5[min-1] ¥ Falling Edge |
10[%)] < £ @
J
) Seftling time : 246 ms
= EXxecute Motion ;

¥8 Program JOG Operation AXI5£42

Servo OMAOFF operation
AUTD w | [min-1idiv] i

Servo OFF

41”,,, O IW EQ

Run

Execute
O Stopping ﬁ

L
YASKAWA
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YASKAWA Data Trace

Measurement
= Zoom %

il

« Zoom to acceleration 22| 8| g/n ala| ' @ Ttistory | A Overtapoig

pI’OfI |e Trigger setting ]Data | o |
Trigger Conditions rigoer Tar rigoer Leve rigoer Type -~
n Cu rsors FriggEr & ORB Trigger A | ;Dziinn-rﬁ:e?::ence Spe... | ;[rfii-ﬂl_ l |JT' gﬁgisin;lfgdge J

. . Pre-trigoer igyet nzition Reference Spe_. -5[min- allin O b

« Measure acceleration time | e e s ———

¢ Confil’m 35 ms O Settling time : 248 ms

-

Cursor

Curzor settings
| Fix the distance between & to B

|| wertical l: Hu:urizcuntall

s~ e [Ex] Weas

Time: £2 56 a7 62 3506 ]ms}

Freguency: 25525 [Hz]

IT’S PERSONAL
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YASKAWA Data Trace

Tun | N g Resu ItS Tab I e Tuning Results Table: MP3300iec & Sigma-7 Demo

Tuning Position Maximum Torque Ripple /

= M eaS u re an d reCO rd . Algorithm Settling Time Position Error Noise

values in the table SCOTWRNSA'| ¥ pus

SGDTW Axis A Dp.tlmlzed
Tuning-Less
SGD7W Axis A Advanced Auto,
Tuning
SGD7W Axis A Custom Tuning
SGD7W Axis B Y Axis Default Tll.l,mmg « . }
— Less
SGD7W Axis B Optimized « R} )
Tuning-Less
SGD7W Axis B Advanced Auto;
Tuning
SGD7W Axis B Custom Tuning
SGD7S AxisA Z Axis Default TII:II'IIr‘Ig
Less
SGD7S AxisA Optimized . ) )
Tuning-Less
SGD7S AxisA Advanced Auto;
Tuning
SGD7S AxisA Custom Tuning
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YASKAWA

Position Settling Time

Pre-trigger

Mrigger & OR B

10[%]

&)

Speedimin-1]

[k}
]
=
]
=
Iy
=
c
[=]
i
[m]
[w

-1aoon

AUTD

Automatic Measurement

=ettling time ;. 246 ms=

Low position settling time is
critical for reducing cycle time
In point-to-point applications

1000 7

R =
=11 lH] T

1000

ALUTO AUTO 1

sin wlls

g0 g alw| w0t Couwoz FULL

¥ | [mzidiv]

74

Data Trace

Measure Position
Settling Time

 Position Reference
Pulse Speed

+ /COIN
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YASKAWA

Position Settling Time

Data Trace

I‘ Pn522 |Fusiﬁﬂning Completed Wi | referen

4660

= /COIN Signal

16,777,216 encoder pulse 1rev

* Pn522 [Encoder Pulse] — X 3e0e = 46603puise/degree
e Set Pn522to 0.1°
» Sigma-7: Pn522= 4660 (24-bit = 16,777,216 pulse/rev)
» Sigma-5: Pn522=291 (20-bit = 1,048,576 pulse/rev)
Final
Pasition
Commanded Position @
(Reference)
><€ >
Actual Position Pn522
(Feedback) Positioning
Completed
Width

/COIN or AXn_PSET

75
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Position Error

= Measure Position Error
3500 1 40E:07 L S RF R PITE PETP RREN ° MaXimum POSitiOn Error
1306071 = 1 o Measure ZERO tO MaX

120E+071_ - - .

........

Low position error is
oo | T 1106407 , critical for camming,
| _ o ; gearing, and other

dlmin=1]

= Lnits)

. applications that follow a ..
g - £ specific motion path.
000 & S anEte e b Take new trace with Auto High-Precision Trace
. 2 D 11 S — Setting Shows 32-bit data —
i R O | “Monitors Positioning the true position error
: : Trace Setfing (from the start)” will be shown
=
....... Sampling Setting
Auto Sefting set || [samping Time 1250 j ws] x [s00 ~| = |625.000 [ms
0.000 125.000 250.000 375.00 Trace Object Setting
TiI'I'IE[I'I'IS] Measurement Axis #01034 et [v High-precizion trace (Jhe time reguired to trace will be reduced to a half.)

[CON  — INEAR

IT’S PERSONAL
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Torgue Ripple

F'Efﬁllnintrln-‘lgnttiﬁfr'i;inz[-mil:l'jjd[rnlru1 ] Torgue Reference[%] M e a‘S u re T O rq u e R I p p I e

so00¢--+- |-« Low torque ripple is a critical

| : 5 measurement in machine tool ° During move

applications.
5% is typically acceptable to

2000 avoid a dull finish in the final 25 Measure:

product.

1500

000 _ « Peak-to-peak average

-100a
-1500

Time[ms=]

A2
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YASKAWA

Overview

- . : : DN i ans Cinmma T ...
Tune for low position o YASKAWA WP3300iectSigma-’ _A8  Tune for lowest position
error.

T —
Axes synchronized to g g ; Synchronized to external

settling time. ==

each other axis

~-.- ‘

Typical
electronic cam
application;
rotary knife

Data Trace
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YASKAWA

Slgma / Servo Tuning
Tuning-Less

Optimize the “Tuning-Less” Tuning Method on the Demo X Axis

Overview
Basic Adjustments

Feed Forward
Advanced Adjustments

o
79



Sigma-7 Tuning Methods

A Tuning
O Method
) :
"C’ Custom Tuning
= O _ *  Manually
3 .
8 Alwttgmiunmmgé_ measure
g utomatic restponse response
measuremen «  Manually

* Automatic/iterative

parameter adjustment adjust tuning
Ing- ' : balance
Tuning-Less * Automatically applies . Manually

« Stable .
O _ (1) Model Following v fil
* Adaptive Control (2) Vibration apply Ters

« Identical Suppression (3) Anti-
response up to Resonance
30:1 inertia

Time spent on servo tuning
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Overview

= How It Works
e Adjusts the servo control loops internally F Tuning-less Level Setting-Adj AXIS#0103A
« No parameters are automatically set [ —
« Standard tuning parameters have no effect when Lower he levelunt he viraton sops,

Tuning-Less is ON R, 7-

= When To Use 6- (2]
« Defaultis ON ; !
* Changing load 3
« Any type of machine .j:
 Speed Mode or Position Mode

= How To Use

« Turn up Rigidity Level compmes | [ cmom
« Turn down Rigidity Level if you hear resonance
* Apply Feed Forward (Pn109)

* Other Configuration Options in Pn170

o
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YASKAWA Tuning-Less

Basic Adjustments
* Feed-Forward (Pn109)

= Rigidity Level (Pn170.2)
* |f noisy, reduce level

| Pn109 Feedforward

Pn170.0 Tuning-less Selection -
Pn170.1 Speed Control Method —
Pn170.2 Rigidity Level —
Pn170.3 Tuning-less Load Level —

N

74

Hl=- O =

: Enable tuning-less function.
: Use for speed control.

: Tuning-less Level 7

: Tuning-less Load Level 1

82
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YASKAWA Tuning-Less

Feed-Forward

= Improve Tuning-Less with Feed Forward
Pnl109

. Updates at 00625 ms @‘.«'-.fﬂ'rting for trigger... Click the Stop button to abort. Settling time - 8% ms
« Settling time reduced to ~100ms

= Trace and measure the result
= Record results in the Tuning Results Table

4000

3500

2500

MP3300iec & Sigma-7 Demo Tuning

Tuning Position Maximum  Torque Ripple ?
Algorithm Settling Time Position Error I Noise E
15001 =
SGDTW Axis A . Default F
Tuning-Less o
SGDTW Axis A IP _Optimized 0 10001
. uning-Less 5
. H = Advanced =
MR Auto-Tuning 00 E 30018
= &
SGDTW Axis A Custom Tuning L
0
SGDTW Axis B . Default
Tuning-Less
SGDTW Axis B | il _?'Iff" m 3*_; -500 =00
: "B Advanced
SGDTW Axis B Auto-Tuning -1000
SGDTW Axis B Custom Tuning B 0.000 125.000 250.000 375.000 525.000
CH3 Time[ms]
SGDTS AxisA - D.Efa“L't .
gp | Tuning-Less
SGD7S AxisA _Optimized - - -
A uning-Less
SGDT7S AxisA i Hvamced
. Auto-Tuning
SGDT7S AxisA Custom Tuning
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Advanced Adjustments

[ Load Level Pn140.0 Model Following Control Selection — 0 : Do not use m--- |t
Pni140.1 Vibration Suppression Selection — 0 : Do not perfor--- ||

® P n 170 . 3 Pni140.2 Vibration Suppression Adjustment ¢| — 1 : Adjust vibratio---
. . . . Pn140.3 Speed Feedforward (VFF)/Torque F — 0 : Do not use m--- ||

° H Ig her Inert|a1 Increase |eve| Pni4il Model Following Control Gain 0.1/s 500

Pni42 Model Following Control Correction | 0.1% 1000

. M Odel FOIIOWI ng CO ntrOI Pn143 Model Following Control Bias in the 0.1% 1000
» Pn140.0

Model Following Control Bias in the 0.1%

* Improve settling time by B T e
Increasing gain Pnl141 will be...

e Set PNn103 =0 “Tuning-More”
* Feedforward Pn109 no effect B ocerprecictve Conto

= Vibration Suppression
»  Only if Model Following is enabled}’

Speed Loop Torque Loop

I'’S PERSONAL
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N Sigma-7 Servo Tuning
o) Autotuning

Run the Autotuning function on the Demo X Axis

Disable Tuning-Less
Moment of Inertia Ratio
Position Reference

Mode and Mechanism
Execute Autotuning
Troubleshooting

o
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Sigma-7 Tuning Methods

A Tuning

O Method

§ Custom Tuning
S O PP * Manually
) ing measure
8:) « Automatic response response
measurement . Manually
« Automatic/iterative adjust tuning
. parameter adjustment
'.I'u nsl?agt;lléess +  Automatically applies . Eﬂa;i:;ﬁy
O . Adaptive (1) Model Fo!lowmg apply filters
. Identical Control (2) Vibration
Suppression (3) Anti-
response tp 0 Resonance
30:1 inertia

Time spent on servo tuning
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Disable Tuning-Less
. ’ = Autotuning requires Tuning-Less
disabled

— « Adaptive tuning is cancelled
CH Tuning AXIS#42 X<
The following settings are required to execute Tuning. o Pn1700 — O

pe— * Performance may change

Fn1 0 I'I'uning-less Function Related Switch

0 digit: Tuning-le=s Function Selection S i g n ifi C a n t I y

|1:Tuning-less function enskled

— =etting after change

0 digit: Tuning-lezs Function Selection

P:Tuning-less function disabled

Change a setting a5 mentioned above. 0K

I'’S PERSONAL
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YASKAWA

Moment of Inertia Ratio

* |dentify Pn103

* Tuning-Less disabled

 Pnl103 scales system gains

= Motor will move

* Stop controller motion

« Servo Off

J,

Inertia Ratlo—
‘]M

88

Autotuning

Set the moment of inertia (mass) ratio before Eremel iare
executing autotuning.
—Moment of inetia (mass) ratio identification
Pri 03 : Moment of Inertia Ratio
Execute.
| 1878 o Exiit
— Autotuning
Reference input fram host controller
" Position reference inpt
1T
Atotuning
& o reference inpLt r T n* %
Advanced adiustment | Finish

I'’S PERSONAL
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Moment of Inertia Ratio e
= Motion Profile
e Choose motor Speed Soirg” "™ Timemienon
appropriate for mechanism S o —
* |tis possible to customize the e | )

Prl01:5peed Loop Inteqral Time Constant

Operation /

= T —— e Wite Results

Feference Selection

Canfirm :

I +1000min-1[2.50 turns bd)

motion profile -
— Identification ztart level ' +[20000.00
- ISDD 1% — | [BO000.00- 47746.48 ] [min-1./5]
» Acceleration
CAUTION | \ +[1o00.00
The Mament of Inertiz can hot be identified [1.15-1100.00) [mnin-1]
» S p e e d . T2 comecty under | owing cases:
1. The torque fimit is active Moving distance N
)) D iStan C e [ leaze zee the Setting Help in detail JD - 1 #2580 .
Execute the zoftware reset function, or turm the power off \ [ [iptaien] )
and then on after completion of execution. ' o

< Bffck I Mext = I Cancel |

Motor will move both directions Verify distance allowed
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Moment of Inertia Ratio

= Execute the move

£,u Operation/Measuremen t AXISE01034 53

If the measurement fails

Condition Reference Cperation /

Setting "= Transmission "= Measureme "= Wite Results Precautions |

hbMoment of Inertia Identification......... Complete

1.Change the profile settings

~ Servo ON/OFF operation ———  ~Run from the pr6V|OUS Screen,
= 5 S and try again
Servo On Forward Reverse

Moment of Inertia Ratio

priorto derting ?2.Reduce noise
Fﬁﬁ [%] 5

v e Set filters
::zgraﬁea:latl'itlcmerrtnf g Lower PnlOO

I'I'E-i-B kA

100%

nc
I'’S PERSONAL
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YASKAWA Autotuning

Position Reference

Position Reference
Input

External motion
command

Controller
Program Jog

No Reference Input

Servopack
generates motion
command

When_no controller
IS avalilable

Simple

&2 Jog Program AXIS#0103A

AUTO | [min-1/div]

FULL -

Running Information
Total Time 1238[ms]

The total amount of movements  +167772160[reference units]

[msidiv]

Running Condition
Pn531:Program Jogging Travel Distance

167772160 [reference units] (1-1073741824)

Pn533:Program Jogging Movemant Speed
3000 [min-1] (1-10000)

Pn534:Program Jogging Acceleration/Deceleration

35 [ms] (2-10000)

Pn535:Program Jogging VYWaiting Time
1000 [me] (0-10000)

Pn536:Program Jogging Number of Movements
1 [times] (0-1000) (0: Infinite)

Pn530.0:Program Jogging Operation Pattern
|D : (Waiting time in Pn535 -» Forward by travel dj

==

Set the mement of inertia (mass ) ratic before
executing autotuning.

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.

Precautions

Advanced adjustment

Program Jog is the Position Reference Input

91
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YASKAWA Autotuning

Advanced Auto-Tuning |
= Mode Selection R Autoturing - Sating Condidons A0S01054 ==

Set conditions.
* 1: Standard [ Mode selection Choose mode 2 for
» Lowest position error [2For postonng SGD7W Axis A

Uppression.

* 2 & 3: For Positioning e
» nges’[ Settl | n g tl m e fnllnwinlg control, notch fiter, anti-resonance control, and vibration
» Applies “Model Following Control”

— Mechanizm selection
» Required for Vibration Suppression EEp— E
| M e C h an I S m S e I e Ctl O n ﬁ;;c;t;?;djustment suitable for a high-rigidity mechanism, such as

» Balance of torque, speed, position loop
bandwidth

- Tu n I ng Param ete rS [ iStart tuning using the defautt settings.

« Starting with default may give a better
reSU|t Next > cancel |

Output Amplitude (dB)
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Target Response

- . : : DN i ans Cinmma T ...
Tune for low position o YASKAWA WP3300iectSigma-’ _A8  Tune for lowest position
error.

T —
Axes synchronized to g g ; Synchronized to external

settling time. ==

each other axis

~-.- ‘

Typical
electronic cam
application;
rotary knife
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YASKAWA Autotuning

Execute Auto-Tuning
= Start Program Jog

= Start Tuning

@2 Jog Program AXISE01034 2

EE Autotuning - Automatic setting AXI5#0103A
Servo OM/OFF operation

AUTO = | [min-1/div] Tuning
Waiting for execution

Servo OFF Executing tuning (Input the reference.)

© [ sowon <

Oacillation level
measurement
Cancel

> 49
Gain search
behaviour evaluation

Run

1500

1000 Cancel

0 Tuning completed
Mode selection
2:For positioning
@Nutch fitter Mechanism selection
(D Antires Adj 3:Rigid model

@Vib Suppress

Precautions

FULL w| [ms/div]

Running Information
Total Time 1238[ms)/[times]

The total amount of movements  +487772160[reference units)/times)

I'”S PERSONAL
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YASKAWA

Advanced Auto-Tuning
= Trace and measure the result

* Record in the Tuning Results
Table

MP3300iec & Sigma-7 Demo Tuning

Tuning Position Maximum  Torque Ripple
Alg Settling Time Position Error I Noise
SGDTW Axis A . Default
Tuning-Less
SGDTW Axis A Optimized
SGDTW Axis A Advanced

Auto-Tuning

SGDTW Axis A Custom Tuning
SGODTW Axis B . D.eiault )
I Tuning-Less
SGDTW Axis B _C'[.'-t mized
uning-Less
SGDTW Axis B Advanct?d
Auto-Tuning
SGDTW Axis B Custom Tuning
SGDTS AxisA - D_eial:_lt )
] g Tuning-Less
SGDTS AxisA _Optimized
uning-Less
SGDTS AxisA Advanced

Auto-Tuning

SGDTS AxisA Custom Tuning

Autotuning

FﬂTrace[]
z|2| 8| e|N &|a| & B

F|;:.'EjHi5tc|r5r | @Dverlﬂpping | Setup

Trigger setting | Data | v0 | Measurement Axis |
Trigger Conditions | Trigger Target | Trigger Level | Trigger Type
I'Frigg&rﬁ. OR B

Trigger &  AXIS#0103A:Position R...

Pre-trigger Trigger B AXIS#0103A:Position R...
[107%) 1

I

+ ||=¥ Single -

T

&[min-1] A Rising Edge
-5[min-1] J Faling Edge T
2

4000

-1000

CH3

AUTO AUTO AUTO 4

Settling time : 1 ms

500.000

Time[ms]

500 =[50 |

so0 v|pag  afv| w01 © w0z O

FULL * | [m=/div]
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Param Eters : - [#]0103-sGD7W-1

Axis A
| P n 10 2 Pn100 Speed Loop Gain 0.1Hz 400 1212
Pni01 Speed Loop Integral Time Constant 0.01ms 2000 525
n P N 100 Pn102 Position Loop Gain 0.1/s 400 1818
Pn103 Moment of Inertia Ratio %% 100 1593
Pn109 Feedforward % 0 100
u P n40 1 Pn123 Friction Compensation Coefficient % 0 85
Pn140.0 Model Following Control Selection  — 0 : Do not use mod|1 : Use model fo--
~~ Pn141l Model Following Control Gain 0.1/s 500 6002
% Pn170.0 Tuning-less Selection — 1 : Enable tuning-le| 0 : Disable tunin---
N
O Pn401 First Stage First Torque Reference F| 0.01ms 100 32
o
2 348 NN
p— -
o, |
|
= |
< |
it |
2 ¢ - P02 | T pntog] |, = 2000
=3 P = | LY ° ~ Pn401
= | ! |
o | | \ | \_ Frequency (Hz)

~100 Hz ~400 Hz ~1600 Hz
Position  Speed Torque

(fe) (&) (fc)

I'’S PERSONAL
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YASKAWA

Troubleshooting

= Autotuning Fall = Poor response
e /COIN signal must turn on

between moves e Pn522 is too low
* Pn522 is too low

* Not enough time between moves
 Mechanical Problem

Autotuning

Final
Position
Commanded Position @
(Reference)
>€ >
Actual Position Pn522
(Feedback) Positioning
Completed
Width

/COIN or AXn_PSET

I'’S PERSONAL
YASKAWA
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YASKAWA Autotuning

Exercise

= Autotune the Y axis = Axis B In SigmaWin+
 Mode 2: Position Settling * “Axis B” in the menu
Time « Trace measurement axis

MP3300iec & Sigma-7 Demo Tuning

» Trigger on Axis B

SGDTW Axis B

SGDTW Axis B

SGDTS AxisA

SGDTS AxisA

SGDTS AxisA

SGDTS AxisA

98




N Sigma-7 Servo Tuning
L) Custom Tuning

Optimize the result of Auto Tuning on the Demo X Axis

Basic Usage
Filters

Model Following Control
Synchronize with MFC

o
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Sigma-7 Tuning Methods

A Tuning
O Method
) :
"C’ Custom Tuning
= O _ *  Manually
3 .
8 Alwttgmiunmmgé_ measure
g utomatic restponse response
measuremen «  Manually

* Automatic/iterative

parameter adjustment adjust tuning
Ing- ' : balance
Tuning-Less * Automatically applies . Manually

« Stable .
O _ (1) Model Following v fil
* Adaptive Control (2) Vibration apply Ters

« Identical Suppression (3) Anti-
response up to Resonance
30:1 inertia

Time spent on servo tuning

I'’S PERSONAL
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YASKAWA Custom Tuning
Positioning Completed Width
= Change in Application Requirement

= Now: 0.01 [degree]
* Previously 0.1 [degree]

= Pn522= 466 [pulse]

Final
Position
Commanded Position @
(Reference)
>€ >
Actual Position Pn522
(Feedback) Positioning
Completed
Width

/COIN or AXn_PSET

Sl
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Basic Usage

= Use after Autotuning

Set the moment of inedia (mass) ratio before BT
executing autctuning. L]
= May be able to improve the
hament of inetia (Mmass) ratio identification
response further
Execute. p
| 1878 =g Edit
Avtotuning
Reference input from host controller
™ Position reference input . v
- Tuning ['il
| i i j
<8 I ) Click the button of the function to be executed.
Atotuning
- : .
: Manually adiust gain and vikration. |||:> i Custom tuning |I
Suppress vibration by decreasing gain when stopped. |||::> Gain sywitching |
Advanced adjustment | Finizh

I'’S PERSONAL
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YASKAWA Custom Tunine

B aS I C U S ag e ' Custom Tuning - Adust AXIS20103A o o)
* [ncrease levels for higher R e

Friction compensation Enable

reS ponse Gain status 1 gain

* Tuning level
Set the tuning level.

» |Level too high produces noise et || Tl

Increase until .
- - overshooting cccurs. b 4 | b 4
. pply titers and InCrease leve (1 -2000)
* Feedback level (FB) A | A
FB level adjustment
Pnil41 Model Following Control Gain 0.1/s _ 6297 Pp——— {1 - 2000}
Pn142 Model Following Control Correction 0.1% | 1000 S _setting
Pn143 Model Following Control Bias in the Forward Direction  0.1% 1000 * Notch filter \ibration not detected ey
I 1 Ele
Pn144 Model Following Control Bias in the Reverse Direction | 0.1% _ 1000 1 step —_ inactive Q
Pn145 Vibration Suppression 1 Frequency A 0.1Hz _ 500 Flesponse level OKS 2 step [ ———— Cancel 1 !
Pnl4e Vibration Suppression 1 Frequency B 0.1Hz 700 Mo
§ | Anti-res Ctrl Adj Vibration not detected

Pn147 Model Following Control Speed Feedforward Compensat 0.1% 1000 ¢ fes :

: . | Anti-res Adj e inactive Anti-res Cirl Adj
Pn148 Second Model Following Control Gain 0.1/s 500 ! 4 !
Pn149 Second Moedel Following Control Correction 0.1% 1000 Finish Vib Suppression
Pn14A Vibration Suppression 2 Frequency 0.1Hz 800 Frequency 1 —— |inactive | Vi Suppress
Pn14B Vibration Suppression 2 Correction % 100

: . I Precautions | To Autotuning | Completed. | Cancel

Pn14F.0 Model Following Control Type Selection = 1 : Use model foll--- {

IT’S PERSONAL
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Basic Usage
= Trace Settings
» Positioning Completion
« Sampling Time low
» Vertical Offset ofooivegiess
s Exercise g OIS 00 R TR S S
+ Pn522=466 e
* Program Jog

* Adjust Levels

Trace Setting

Sampling Setting

Auto Setting | Monitors positioning completion ( Set Sampling Time | 125 —olus] =500 = B2.500 [ms]

Trace Ohject Setting

[w High-precizion trace (The time reguired to trace will be reduced to & half )

IT’S PERSONAL
YASKAWA
104



I\/Iodel Following Control (MFC)

= Autotuning modes ) [Eie
2 and 3 o

= Inertia, Friction,
Compliance

d escrl be th e Feed forward level (FF)
machine

= Predicted torque
and speed sent as
feed forward

= Find Balance

Feed Forward Level (FF) sets the Model Following Control gain Pn141.

S
6OAA
- Model Following Control

(1 - 2000)

%—» PWM

.
.
. fe.
. . o
x . o
+ e, + A
o 0 - o,
> , o +
o 0y o 0
o s o s
. . .
5. .
.. )
K s e 3 4
Y -
. . v
., ~ S » g
., o+ " +
0 g o, o
. o s, +
0 + * +f
. o . 0
C o - o
. . .
g . .
.........
........................

{1 - 2000)

Feedback Level (FB) sets the gains and filters for the control loops

Oetween F F and Pn100, Pn101, Pn102, Pn401. Error is reduced. Noise can be prodL.Jced.

f, = Pn100 ¢

IT’S PERSONAL
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YASKAWA Custom Tuning

Filters
= Vibration Suppression

 QOscillation outside of the Position
Complete Window Pn522 (/COIN)
Indicates vibration at end of move

Notch Filter

* Online
Adjustment

¥ Online Parameter Editing AXIS201034 ==

Pnd402&  [Torgue-Related Function Selections

ala|l alal

Unit {min-max}

P40 First Stage Motch Filtter Frequency

il alal alal
yivlv|v|¥]
Unit |HZ (min-max) | (=0-5000)

106

Auto-zetting
Motch fiter ibration not detected

Wik Detect
1 step === InActive Q
2 step a150Hz  active

Arti-res Ctrl Adj Mibration not detected

il
=
[11]

=
=
i
3
[y ]
e
-

i

1

i
]
]
=
=
a7]
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YASKAWA Custom Tunine

Record Result

%8 Jog Program AXIS#0103A = [ Custom Tuning - Adust AXIS20103A o @ ]== =

Servo ONJOFF operation . 5 FN e B & B History £ overiapping Setup

Tuning mode 2. Set servo gains for positioning applcation
AuTO ) flo ] lechanismselection |3 Rigid madel Den |0 | Mossurement x|
SIURERE Friction compensation  Enable =

(¢} Servo ON ps [ Trigger Target [Triger Level | TriggerType = || Continuous ]

:Q Ermerme igan Trigger A AXIS#0103APositon A, S[min-1] 3 Faling Edge Stop

¥ Tuning level Trigger B -
Set the tuning level, < il v \%

data... Please watt

Setting time : 20 ms

Feed forward level (FF)
FF level agjustment : -
Run Inrease until b L0 E
overshooting ocours Iy
{1-2000)

Cancel + Feedback level (FB) ala
(& Running :
ﬁ FE level adjustment ;
x|
Ingrease until (1-2000}
ovenshooting disappasrs | TR U SPPELITPPY SEREEIPPPRPPPPREEEE R PP A
'9 CISSPPESE.  Auto-setting
Vb Detect

* Motch fiter |Vibration not detected

1step inactive Q
: Cancel
<Fesponse level K| 2step inactive
Ne

’—_‘ Yes Anti-res Ctrl Adj Vibration not detected

FULL =] [msidiv]

! 1 ¢ AntiresAdj  —— inactive Anti-res Ctrl Adj

I | e—— MP3300iec & Sigma-7 Demo Tuning
Total Time 1236]ms)times] Frequency 1 — inactive Vib Suppress.

‘The total amount of movements  +167772180[reference unitsy{fimes]

Precautions ‘TnAuwtumng| Completed ‘ Cancel

Tuning Position Maximum  Torque Ripple

Algorithm Settling Time Position Error I Noise

SGDTW Axis A . D.efault )
Tuning-Less

= Measure final result samine RN

SGDTW Axis A Nﬁ\dvanced

o Tupios

SGDTW Axis A Custom Tuning

= Record results In table —

"Tuning-Less"

E a SGDTW Axis B OpFimized
e i . ( :( e Tuning-Less
SGDTW Axis B Ad\-’anct?d
. V r Auto-Tuning
SGDTW Axis B Custom Tuning
SGDTS AxisA Default

"Tuning-Less"

Optimized
Tuning-Less
Advanced
Auto-Tuning

SGDTS AxisA

= Save Parameters

SGDTS AxisA

SGDTS AxisA Custom Tuning

I'”S PERSONAL
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Synchronize with MFC

= Synchronized Command
» MFC Gain Pnl141 not the same
= Response Not Synchronized

IT’S PERSONAL
'ASKAWA
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Synchronize with MFC

m Repeat CUStom Tuning fOr Y AXiS If Pn141 (Model Following Control Gain) is

the same, then the same command results

« Set Feed Forward Level the same as  In the same profile and axes are

_ synchronized even though position error is
X axis high

MP3300iec & Sigma-7 Demo Tuning

unin
orl
SGDTW Axis A . Default
Tuning-Less
SGDTW Axis A Ppumized
Tuning-Less
; Advanced
SEDIN TS A Auto-Tuning
SGDTW Axis A Custom Tuning
SGDTW Axis B Default —Tuning leseel
“Tuning-Less" Set the tuning level.
SGDTW Axis B B - ‘ _?E“_"_’_'}‘_"ﬂ'n Feed farvward level (FF) i | &
: Advanced
SGD7W Axis B Auto-Tuning
SGDTW Axis B Custom Tuning ¥ I ¥ I
SGDTS AxisA TunUiEnIgalL“elss (1 - 2000
s Feedback level (FB) A | A
SGDTS AxisA OpF |||||| 1 .—I.—I
Tuning-L
: Advanced
SGD7S AxisA Auto-Tuning
SGDTS AxisA Custom Tuning Xl x|
(1 - 2000]
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Synchronlze with MFC I

= Synchronized Command
» MFC Gain Pnl141 IS the same
» Response IS Synchronized

= Feedback Level (FB) affects end
of move

110



YASKAWA

Slgma / Servo Tuning
Tuning for Low Position Error

Minimize Position Error on Z-Axis

Autotuning Mode 1

100% Feed Forward
Custom Tuning Mode 1

o
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YASKAWA Tuning for Low Position Error

Target Response

Tune for low position . YASKAWA | _ — WP3300iectSigma-7 _A8  Tune for lowest position
settling time. error.

each other axis

T ———
Axes synchronized to g g g Synchronized to external

~-.* ..7 —

Electronic cam
application; rotary
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YASKAWA Tuning for Low Position Error

Process Overview i
1. Auto-Tune Mode 1: “Standard” - N

2. Set feed-forward Pn109 =100 -

Electronic cam applications are one
example where low position error is

3- CUStom Tunlng MOde 1 B I th.em.ost.imp.)ort.ant

el
wma )

MP3300iec & Sig

ma-7 Demo Tuni

ng

Tuning Position Maximum  Torque Ripple
Algorithm Settling Time Position Error I Noise
SGDTW Axis A . Default
Tuning-Less
SGDTW Axis A Ppdmized
Tuning-Less
; Advanced
MR Auto-Tuning
SGDTW Axis A Custom Tuning
SGDTW Axis B . Default
Tuning-Less
SGDTW Axis B Optimized
Tuning-Less
. Advanced
SEIDW fod= Y Auto-Tuning
SGDTW Axis B Custom Tuning
SGDTS AxisA i
Tuning-Less
SGDTS AxisA Optimized
Tuning-Less
} Advanced
SCDTS Axish Auto-Tuning
SGDT7S AxisA Custom Tuning
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YASKAWA

1 Autotuning, Mode 1: “Standard”

Model Following is OFF (Pn140.0=0)
= Vibration Suppression NOT available

» Bandwidths remain proportional,
according to Mechanism Selection

= Execute with Feed-forward Pn109=0

Tuning for Low Position Error

EEE Autotuning - Setting Conditions AXIS=1

Zet conditions.

Mode selection

|1 Standard

The standard gain adjustment will be executed. In addition, automatic
adiustments such as notch fiter and anti-resonance control can be
executed.

Mechanism zelection

a Amplifier
Posi_t_ign_l__OOD Spe__e_c_j_ Loop Torque Loop

. . * .
R S S S
* * * *
Q . 0 .
D . D .
rom_| g :
[ | [ |
- I L]
Ll
- . N . N
. .
MPIeC g S 1 3
* L3
. * LR o
o o o*
l“‘
"Sagpmuunt®

—D

< f - e f = :
) U Ly fy = Pnl00 °=pnao1l_____“
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YASKAWA

Tuning for Low

2. Feed Forward Pn109=100

Position Error near zero
at constant speed

[ L L I L DL R B WS LR ) I_ULF".J A
Pn109 Feedforward
Pnlna Feadfnonward Filter Time Constant

@Trﬂnsf&ring data... Please wait.

8.00E+06
7.00E+06
6.00E+06
5. 00E+06
4.00E+06
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=
o

0.00E+00
-1.00E+06
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%

N Nims

TuyY

100

Settling time - 64 ms
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3. Custom Tuning Mode 1

. O K to Warn i n g rﬂ" Custom Tuning - Mode selection AXI551 E
= Continuous Trace

2 =et zervo gains for positioning application. j

0:=et zervo gains with priority given to stabilty.
1:=et zervo gainz with priority given to response.

* |ncrease Tuning Level

3:Set zervo gains especially to prevent overshooting during positioning application.
faor targue (force) control) can be adjusted. | | | |
-

= Vibration Sound? i —— X

addition to gai
(except forto ! It is possible ko change the response when changing the tuning mode.

* Adjust Notch Filter Frequency
~Mechanism seleg Cancel |

|3:Rigid model

Pn409 First Stage Notch Filter Frequency Hz 5000 Executes adjustmert suitable for & high-rigidity mechanism, such as rigid

. . clel.
Pn40A First Stage Notch Filter Q Value  0.01 70 o
Pn40B First Stage Motch Filter Depth 0.001 0 .
R Second Stage Notch Filter Frequenc Hz S Friction compenzation (% Ensble " Dizable
Pn40D Second Stage MNotch Filter Q Value 0.01 70
Pn40E Second Stage Notch Filter Depth 0.001 0 Mext = | Cancel
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YASKAWA

Tuning for Low Position Error
= Record Final Result Er[\]@ eln| a|a| B @ Ryweory | 7 ovearos | |

the Demo

" B
Trigger setting | Data | 0 | Measurement Axis | |Z~d
= i | Trigger Target | Trigger Level | Trigger Type » ||E> Continupus =
[ Custom Tuning - Adust AXIS#0105A = 2] es] Trigger & AXIS#0105A-Position .. 5[min-1] A Rising Edge Start
Trigger B AXIS#01054:Position R...  -5[min-1 Faling Edge ™
Tuning mode 1: Set servo gains with priority given to response. 4 a9 = L ! 3 s ' @
Mechanizm selection 3 : Rigid model
Friction compensation  Enable Settiing time : 23 me

Gain status 1 gain
Tuning level
MP3300iec & Sigma-7 Demo Tuning | Setthetuninglevel S
lu . Tuning level A | & | R D, e . i e P e e [
Tuning Position Maximum  Torque Ripple ot edjustment Back
Algorithm Settling Time Position Error I Noise 0 e —— e T Do [
g the tuning level E : . . : . -
SGDTW Axis A . Default s oo >xlyl &= | N SUUTUETOURE IO Lo S
Tuning-Less jgn or abnormal {1-2000) : : : : : :
SGDTW Axis A _Optimized * woood® L ST L
uning-Less ¥ : . : . : . : .
SGDTW Axis A AAf""T"C‘?d : , : ' : :
uto-Tuning Finish
SGDTW Axis A Custom Tuning| | | LR T N e R AU R U A U
. Default
SEIT s 2 "Tuning-Less" Auto-setting

SGDTW Axis B

] Optimized Match fitter Vibration not detected 3 ] :
: B i ose Vib Detect
i uning- et Q : : : : ; : : : :
: Advanced b Cancel : : : : : : : : :
Auto-Tuning 2 step 9600z lactive oo B || PO S S R SRR S S R S SRS S P
SGDTW Axis B Custom Tuning : ; : ; : ; : ; :

SGDTW Axis B
Anti-res CtrlAdj Vibration notdetected | Ik

. Default ) ] — . . | 0.000 000 300.000  400.000
SGDTS Axish - “Tuning Less" Anti-res Ad]  — inactive Anti-res Cirl Adj "y

Time[ms]
Optimized

SGDTS AxisA L [ ) ICON
uning-Less Eautions ‘ To Autotuning | Completed. ‘ Cancel | 3 Z 5
SGDTS AxisA  omced
Auto-Tuning noono j["d'ﬁ'] alw| & vo1 vz O |FULL j[rns.fd'n.f]
SGDT7S AxisA Custom Tuning

-
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Tuning for Low Position Error

YASKAWA

Autotuning Modes

Low Settling Time
Low Position Error
Electronic Cam
Point-To-Point

Model Following
Vibration Suppression
Anti-Resonance
Notch Filter

FeedForward Pn109

Speed Control Mode

Mode 1 (Standard) Mode 2, 3 (Positioning)

Good

BEST

BEST

Good

Not Available
Not Available
Available
Available
Used

Available

OK

Good
BEST
Used
Available
Available
Available
Not Used

Not Available

118

[F% Autotuning - Setting Conditions AXIS£01054

Set conditions.

- Mode selection

1:Standard

2:For positioning
3:For positioning especially to prevent overshooting

lexecuted.

— Mechanizm selection

|3:Rigid model

E

rigid model.

Executes adjustment suitable for a high-rigidity mechanism, such as

— Tuning parameters

[v Start tuning using the default settings.

Next = I

Cancel |
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EASY TO WORK ENGINEERING
WITH EXPERTISE

YASKAWA

I'T°S PERSONAL

YASKAWA

QUALITY TECHNOLOGICAL
PRODUCT INNOVATION

1-800-YASKAWA | www.yaskawa.com | training@yaskawa.com



