TB267 (Rev6) - CNC11 Yaskawa Sigma V Precision Mode Setup

Overview:

This document will walk you through the processafifiguring and tuning a Yaskawa Sigma V
Servopack and Servomotor with a Centroid CNC11dasetrol, running in Precision Mode.

Centroid's Precision Mode can provide very goodltg®n and high feedrates but the following
maximum should not be exceeded:

CNC11 Max Counts/min = 72,000,000

This maximum is derived from the maximum countsiptgrrupt using the following formula:

300 counts/int * 4000 int/sec * 60 seconds

The maximum commanded counts per second that tiea¥e drive can accept is 1,200,000/s. The
following table shows examples of resolutions resglfrom selected encoder counts per rev and

ballscrew pitch.

Encoder Counts/Reyv Yielding Resolution and Speeds

Resolution Max Speed Max Speed
Counts/Rev Max RPM
("/Count) (“/Min) (mm/Min)
12mm Pitch
8192 0.000058 8789 4152 49828
16384 0.000029 4395 2076 24914
24000 0.000020 3000 1417 17008
See Notes*
32768 0.000014 2197 1038 12457
Resolution Max Speed Max Speed
Counts/Rev Max RPM
("/Count) (“/Min) (mm/Min)
16mm Pitch
8192 0.000077 8789 5536 88583
16384 0.000038 4395 2768 44291
24000 0.000026 3000 1890 30236
See Notes*
32768 0.000019 2197 1384 22146

*Yaskawa Sigma V Series Motors (SG-MGV) Maximum REN3000

The 8192 default value referred to in this techdiin and manual refers to 8192 lines which
corresponds to 32768 encoder counts per revolution.




Prerequisites:
The following items are needed:

« Computer with the Yaskawa SigmaWin+ software imstal SigmaWin+ Version 5.54 was
used for this document. SigmaWin+ Version 7 hd#farent look.

« Ato Mini-B type USB cable (Yaskawa part number PZSVS06-02-E) — connected between
the laptop and the Yaskawa drive you wish to setup.

Servopack Configuration Process:

« Launch the Yaskawa SigmaWin+ software.
» You will see the following screen:

; Cnline Offline
~fj “f
‘E{T Search

B uss |

Axis Mo. l Servopack Servomotor l Option | Axis name ]
1 SGDV-SREAGTA SGRIV-08AIAERS B-Axis

Cennect Cancel
k,

« Ensure "Online" is selected as shown above

» Select SearchH and make surex5 drives" are selected. This search must be dosay ¢évne
you power up the software or connect to a diffe@emvopack because the SigmaWin+
software remembers the last drive that was condeoté and displays that rather than what is
currently connected.

» Select the drive that appears and cli€lotinect'.



« SigmaWin+ will then open to the main screen as shbelow:

File(E) Parameters(l)) Alarm{4) Monitor(M)} Setup(S) Trace(T) Tuning(G) TestRun(R) Edit Tablel Sclution{Q]) Help(H} |
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Motion Monitor Input Signal Monitor Status Monitor

Axis l Hame Value Unit » Axis J Input Terminal Hame ] Signal Ne Axis J Name ] Value
1 Current Alarm State Normal 1 <10 (CH1-40) B-ON 1 Motor Power ON No Mater Power
1 Motor Speed o min-1 O SI (CH1-41) IP-CON O Hode Switch E
gl Speed Reference -2 min-1 [mk] SI2 (CN1-42) P-OT O Position Reference (PULS)
1 Internal Torque Reference 0 % = [m k] 513 (CH1-43) h-0T El¥ Fosition Reference Direction -
E] 1 Input Reference Pulse Speed - min-1 4 1 Sl (CN1-44) TALM-RS 1 Clear Signal CLEAR Signal ...
D1 Deviation Counter (Position Deviations) - reference units| |:|1 SIS (CH1-45) P-CL 1 AC Power ON Mo AC Powerin...
(mf] Cumulative Load = 3 Ot SIB (CH1-28) M-CL 1 15-0N Servo OFF
O+ Regenerative Load = % B [mE SEN 1 IALM-RST Alarm Reset
(mEl DB Resistor Consumption Power = % O ANHIBIT E
O Reference Pulse Counter - reference units O Pulse Reference (FULS)
|:||4 Fasdhanl Dilga Faimtar " =nrndar n....:. il (mEl Sign Reference (SIGN) -

= — | 1 Reference Pulse Input Muttiplication ... Reference Puls..

Output Signal Monitor

#xis | Output Terminal ... | Signal Name [vae |
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1 SO1(CN1-25,26)  /CONV-CMP Lo
11 sS02(CN1-27,28)  /TGON =
1 SO3(CN1-29,30)  /S-RDY Hi
Ot Ao z
O+ Awz z
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« The best way to configure the Servopack is by ugiegSetup Wizard which is located under
the Parameters menu option as shown below:

| File(E} :-Parametersfm- Alarm{f) Monitor(M) Setup(S} Trac
| o B + Edit Parameters(Uj...

Fa

« Select Parameters(U) then click “Setup Wizard(W)” to start the wizard. TheSetup
Wizard(W) ” window is shown below:
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% Setup Wizard AXIS#1 - Wl W e e, e w

ﬁ‘ Servopack Selection |
i i SGOV-180A01A (2000W)
[l
! ol Encoder Selection | [ Servopack Selection / 98 Encoder Selection
| Servepack and motor selection: Confirm your motor model and Servapack model. In Online mode

{wehen the Servopack is connected), the models are automatically displayed. In Offline mode (when
the Servopack is disconnected), the model numbers must be set manually.

11 Control Mode Selection
Control Mode Selection: Select a control mode such as Speed Control that uses analog voltage
reference and Position Contrel that uses pulse-train reference.

[ control Mode Selection

W Reference Input Setting
Set the reference input specifications and other tems in accordance with the connected machine
and host controller.

& Motor Encoder Setting

Configure the settings for the metoer and encoder you use, such as encoder type, encoder output
from the Servopack (encoder dividing pulse).

[] .
=B Motor Stop Method Selection
Set the motor stop method and whether or not to use brake at occurrence of alarm when the servo
is off (motor power iz off) or the when the overtravel imit is used (movable machine parts exceed
the allowatle range of motion and turn OM a limit switch).

/0 Signal Setting

The IO zignal allocations for specified terminal numbers of the CN-1 connector can be changed
from the standard allecation. D signal forced input and output are provided to check the wiring.

1S ave\Write

Check the allocated signals, and =save the parameters in a file.

» To run the setup wizard you will click on the buscat the left of the window. Starting at the
top and working down the list.
 Start by clicking the Encoder Selectiori button.

quu- B u Le e R |

ofilll Encoder Selection

» Nothing is displayed in the window undétricoder Selectiori until you click on 'Apply" at

the lower right corner.
« The encoder type will then be shown under the Eec8election button.

|:|| servopack Selsction

| SEDV-1B0A01A (2000W)

ofll Encoder Selection

Encoder Selection : 20bit incremental
Fulhy-closed encoder ; Do not use




+ If you intend to set up the encoder as absolut&ensare an absolute encoder is detected.

@ SETN O RaGh S eBEhOT

| SGDVETREADTADIZO00 (1K)

ol Encoder Selecticn

Enceder Selection | 20bit absolute
Fulty-closed encoder : Do not use.

+ Click "Control Mode Selectiort.
_* Select -ngi-y?n Control (pulse train reference) from the drop down menu:

-

N = Setup Wizard AXIS#1

ﬁl Servopack Selectiory |

J'SGDV-?REAm & (1K)

ofll] Encoder Selection |

Encoder Selection ; 20kt incremental Zelect the control mode you wizh to uze.
Fully-closed encaoder : Do not use

w

| Sneed contral (analoo reference)

« Click "Apply".

+ Click "Reference Input Setting.
Note: the Control Mode Selectiorf setting is now highlighted in green, signifyiritat it has
been completed.

» Select phase A + phase Band click 'Next".

« You will then need to select how far the servometdk move in response to a one-pulse
input.

« Select 4 times (multiple)' as shown below:

:Mode wwhich cortrals postion by pulse train input reference.

et -

€3)

Select howe tar the servomotor will move in response to & one-pulse input reference.

Mumber of

7 1 time (multiple) Semamotor
move pules

e 171

Input referance pukse

[ R R 1}

—Information - =
Mumber of
Senramotar

7 2times (multiple) move puses

When s multiple of 1 is selected,

F‘!‘H{r the servomotor movement wil be one

Iriput reference pulse

[ 5 R i R
]
1

pulse for each reference input pulze.

Mumber of 1
Senramotar

move pulses

* 4 times (muttiple)

L e o 1]

Inputreferance pulse
L i
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* Click "Next".

« You will then be asked to Select the electronia ge#ting method. Select "Enter the

il =

] SGOY-TREADTL (1K)

o] Encoder Selection |

Encoder Selaction : 20kt incremertal
Fully-closed encaoder : Do not use

w

Y Contral Mode Selection

| Position control [pulse train reference)

Reference Pulse Configura’(ion 1 Sign + Pulze.
Electronic gear ratio: 4 11
Fositioning Completed Width = 1000 [feferenc'_.

Ahzolute Encoder Usage : Lses absolute en 8
| Rotation (movemert) direction setting : Stanc :

i Motar Stop Methiod Selection

| Servo OFF, G1 alarm : Makes the motor coa:
w COvertravel  Same setting as Pnd0l O (Stops |
| 52 alarm : Same sefting as PnO01.0 (Stops ] -

R R LY

i

Bl e s e

* Click "Next".

B

electronic gear ratio directly" as shown below:

The electronic gear function
dllowes youto zet the distance that the servomctor moves per input reference pulse to the desired value:
The host controller generating the reference pulse can carry out contral svithout being aveare of

maching gear ratio or number of encoder pulzes.

When the Electronic Gear
Iz Mot Lised Warkpiese

Moot encoder pulses: 32768
Ball screw pitch: Gmm (024 in’

To miove & workpiece 1 0mm (0.33 )
1 revolution is Emm. Theretare,
10+6=1 6666 revolutions
32768 x4 pulzes iz 1 revolition. Therefare,
166663276824 =215445 pulzes
238445 pulzes are input a= reference pulzes.
The eguation must be calculated at the
host controller.

»

When the Electronic Gear |s Used
ok piece

Feference unit: 1pm
Moot encoder pulses: 32768

Ball sorew pitch: Gmm (0224 in)

Tomave a workpiece 10mm using reference units:

The reference unit iz 1pm. Therefore.
to-move the workpiece 1 0mm (1 0000 pm],
1 pulze=1pum, =0

10000,1=10000 pulzes.

Input 10000 pulzes as reference pulses.

Select the electronic gear setting method.

" Set the electronic gear details.

& Enter the electronic gear ratio directly.

« You will then need to enter the gear ratio. EAf@48576on top andB2768on bottom as
shown in the image below:

Setup Wizard AXIS#1

ﬁi,..

| SGOY-TREADTA (kA

o] Encodet Selection |

. Encoder Selection : 20bit incremental
Fully-closed encoder : Do not use

w

108 Control Mode Selection

| Posttion control (pulse train reference]

®

Enter Electronic gear ratio.

1048576 Pn20E
J2TEE  Pn2i0

Electronic Gear Ratio =

Pr20E : Electronic Gear Ratio Pn210 : Electronic Gear Ratio

(Mumerstor)
{1-1073741824)

{Denominstor
[1-1073741824 )

Infarmation

Electronic gear ratio sefting range:
0.001 == Electranic gear ratio == 4000

If the setting is out of the above range, the
parameter setting error (A 0400 will be
output, and the Servopack will not operate
correctly.

—
| Reference Pulse Configuration : Sign + Pulse
Electronic gear ratio: 4 11

Positioning Completed ".-'\ljctfh ;1000 [referenc

s

.% Motor Encoder Setting

it pulses © 32768 [FiRev]
o | Sbzolde Encoder Usage © Uses abzolite en ik
Fotation (movement) direction setting: Stanc

Enter Positioning Completed \Width.

Paozitioning Completed Width T [reference

units]

Prn522 : Positioning Completed Width

(O-1073741824 )

Refereljce Motor speed
Speed ; :
r Pns22
Etrar pulze f """" foeseeness i
e

« Verify the "Positioning Completed Width" is seti@nd click ‘Apply".
« The "Reference Input Setting" will now be green.
 Click "Motor Encoder Settings'.




» On the right side of the screen you will see thioop‘'Set the dividing output according to the
electronic gear ratio” as shown below. Cligkgply” to set the number of output pulses per
motor rotation td3192

Dividing output setting -
¥ Use the dividing output,

Set the number of output pulzes per mgin

J a19z = [PiRev] Set the dividing output according to the electronic
= gear ratio.
(18 -282144) _ : . &152 [PiRev]

Example) Presetwvalue : 16

» Absolute encoders are supported with CNC12 v4.@6n&nver. DriveComm or OpticDirect
drive interface cards support Yaskawa absolutedsrso A battery is needed for absolute
encoders, which may be on DriveComm or OpticDiogdh Yaskawa cable JZSP-CSP12-E.
If these requirements for software, hardware, atteby are met, the control system supports
absolute encoderSee TB301 for more information on the absolute encoder.

« Sometimes due to availability, you may receivera@®motor with an absolute encoder instead
of an incremental encoder. The wizard will detégt ind allows you to set the following
option. If the servomotor has an absolute encadgalied, but the control does not support it,
the “Absolute Encoder Setting” must be changed.uses absolute encoder as an
incremental encoder’ as shown below:

—Absolute Encoder Setting -
Select the method of usage for the absolute encoder.

Pn02: Application Function Select Switch 2
Note: The "Absolute Encoder Setting” option is grayed ibyou have an incremental encoder.

« If the control supports absolute encoders and youldvike to use the feature, leave the
option set to use absolute as shown:

Ab=solite Encoder Setting
Select the method of uzage for the absolute encoder.

|Use.3 abzolute encoder as an absolute encoder. vl

|
| Prn002. Application Function Select Switch 2

+ Click "Next".
» Select Standard Settind'.



Set the motor rotation (movernent}) direction.

Forvward Reference Feverze Reference
Encoder output Ericader ootput
3 from Servopack from Servopack
(+ Standard Setting &g) _MLAMLAPAG(phase &) 24 NN PAG(phase A)
TN PEOphase B) LN PBC(phaze B
Encoder output Encoder output
ﬁ? from Servopack W from Servopack
%:‘ TLILILMPAC ph A ) UL PACE R A
" Reverse Mode (Rhase ~) Lpase
T PE O phase B LA PEOCphase B

Click "Apply".

The "Motor Encoder Settings" will now also be green

Click "Motor Stop Method".

Pn001.0 should be set by default to the settingisarpicture below. If not, make sure they are
set accordingly.

Set "Servo OFF" to0': Stops the motor by applying DB (dynamic brake).

Set "Overtravel” to0 : Same setting as Pn001.0 (Stops the motor by dgipg DB or by
coasting)’.

Set "G2 alarm” to0 : Stops the motor by setting the speed referente "0". ".

— Motor Stop Methoed Selection

Select a motor stop method.

- Sarve OFF. G1 al_ﬂrml,’F‘nDD1.Dl

]D : Stops the motor by applying DB (dynamic brake}. j

Chvertravel(PnlR1.1}

]I} . Same setting as Pn001.0 {(Stops the motor by applying OB or by coasting): j

G2 alarm(Pn00B.1}

10 : Stops the motor by setting the speed reference to ™0™, L]

If the Servomotor you are setting up has a brage,will need to check thdJse the Holding

brake" option as shown below:
— Brake setting -

s the hokding brake (servomotor with the holding brake).

Click "Apply".

Click "10 Signal Settings then click 'Input Signal Settings'.

Disable "N-OT" by clicking in theAlways OFF" column as shown below.
Disable "P-OT" by clicking in theAlways OFF' column as shown below.



Select the input =ignal allocation mode.

Standard allecation

I Customize allocaticn

Click-any cell to allocate an input signal.

At S0 =10 Sz 512 Sl4 SIS Sl Blways | Akways
{CNE-40) | jori-41) | (ChT-42) | fohei-43) | (ont-d4y | (CHi-45; | (Cni4e | ON OFF
/50N |Requred  S-ONIL)
HP-CON - | Possible FP-COM{L
POT Possible . l PoT
MN-OT |Possible . . N-OT
JELM-RET | Possible . . . . JALM-RET l
POl |Possile | ' ' ' /PCLIL)
/N-CL  |Possible | - TH-CLY
ISPO0F | Nt reusined - - - ISPD-Dy
JEPD-A Mot re-:ujne\:l. . . . . l l.-EF'D—A
/SPDB | Mot rai:;uure:n. . . . . l l.-'EFD—E
FC-BEL | Mot required . . . l #C-BEL
FZCLAMP | Mot reguirsd . . FTZCLAMP
ANHIBIT | Not reguired | ' ' ' ' ' AANHIBIT
#G-5EL | Possible . . . . . l l.-"'-.:-—SEL
/P-DET |Possible - - /P-DET
VO name (L} | Normal allocation Pn50A; Input Signal Selection 1 PnS0C: Input Signal Selection 3

VO name {H) | Reversed allocation Pnz0B: Input Signal Selection 2 Pn50D: Input Signal Selection 4

Click "OK™".

Click "Output Signal Settings.

You must set "/COIN" and "/V-CMP" tdDisable (Do not use)as shown below:

For motors with a brake you must also set "/BK"$®1 (CN1-25,26)as shown below:

Click any cell to allocate an output signal.

Allceaic 501 F0OZ 503 Dizable
| {CNA-25,28) (CH1-2T 28} (CHT-25,.30) iDagati=s L

TCOIN Mot reguins FCOIN
N-CMP Fossible . . A -CHP
TEOM Possibis l ITEONL)
IS-RDY Possible {5-RESML)

JGLT Possible l l JCLT

LT Mot r=ayir= . - MLT

IBH Ragquirsd | /BH{L) .
T ronnne | — - AWARN
IMEAR Mot ne;-_irel . .

Click "OK™.

You will then be returned to the 10 Signal Settisgseen. Hit Apply" to save the settings
and then click Save/Write".

Select Write with a backup file" then pressWrite ". This will save the current
configuration and then write the current configimato the Servopack:



Writes the =et parameter into the Servopack.

Select the writing methed, and then click the Write button.

i+ Write with a backup file

Saves the current Servopack settings in-a backup file, and then writes the set
parameters into the Servopack.

{7 Write without backup file

Writes the set parameters into the Servopack without saving the current
settings in a backup file.

Write

. Click "Finish".

+ Click "Yes' when prompted to complete the Setup Wizard.

» The ServoPack will now have an A941 error as shbglow. This indicates that a reset is
required to apply the configuration changes.

@ SigmaWin= m_w 541 SGOV-180

| File(E) Parameters(U) Alarm{A) Monitor(M) Setup(5} Trace(T) Tuning(G) Test Run(R) Edit Table Solution(Q] Help(H)
VB4 U0 EBEEEETTEE N DL HATEHRO T 5w
% _Eé] Software Reset|

p— A 941 : Change of Parameters Requires |

» To reset the Servopack you must click tBeftware Reset button in SigmaWin or remove
power from the Servopack. Before clicking ti&oftware Reset button push in the E-stop
button on the control. This avoids putting the colnihto an error state when the drive and
motor go offline. The Software Reset button isvehdelow:

| File(E} Parameters(l) Alarm(4) Monitor(M) Setup(s) Trace(T) Tuning(G) Test Run(R) Edit Table) Sclution(Q) HelpH)
VELNO REERIACTES L 2226 A TeRRO] T ap:
= Software Reset

After pressing theSoftware Resét button you will receive a warning. Simply click
"Execute' to continue as shown below:



e

Software Reset

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be =sure to carefully read the SigmaWin+ Operation Manual before
executing this function. Special care must be taken for the following.

Execute

The Servopack will stop responding for approximatehy 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel

o

« Click "Execute" at the next screen that pops up to confirm rek#te Servopack.

» Every time the Yaskawa Servopack is reset, younaitially get an error on the Centroid
control. Having the E-stop button pressed will avgetting that error message.

« Once the Servopack is reset, you will have a "M8ase Blocked - bb" message displayed on
the Servopack. This message means that everythiQgi

Absolute Encoder Reset:

« If an absolute encoder was enabled, the followmgrevill appear:

System Monitor , -

. Hain Circuit

Positioning Complete:

A.810 : Encoder Backup Error

Ly seu

Tuning

P& Trace

e Alarm

¥ Displays the System Monitor window at Sigma'Win+startup.




 This error will recur any time the backup battesylisconnected. Reset the absolute encoder
position as follows:

6 SigmaWin+ AXIS#1 : SGDV-7R6A01LADD 2000 SigmaV Component
] File{E) Parameters@ Alarmi{A)  Monitor(M) tup{s) Trace) Tuning(E) TestRun{R) EditTable(D Soluhcn{_’.‘l Help{H)

I VL ND @E@@.E.:-Servopad{mshlame&etbng{w

Set Absolute Encoder(A)
Adijust Offset{E}

=TT

t

Wetion Monitor Status
&) Search Origin(s)
txis | Name {5} write Prohibited Setting(P) H
O Current Alarm State "? Response Level Setting(l) O+
0 Motor Speed % Tnitiglize Vibration Detection Level(V) O
O+ Speed Reference R EasyrET® O
D 1 Internal Terque Reference F.'ﬂ Resat Canfim watnm Freae af Ointinn Madlsdn D :
Absolute Encoder Warning . ﬂ

& WARNING

The Absolute Encoder Setup function rezets the multi-turn

amount of the connected zeriaktype absolute encoder as well
‘as encoder alarms from the PC.

Upon resetting the-absclute encoder multi-turn to 07, the-
miechanical system will go to a3 pesition data system differing from
that used untilnowe,

Operating the machine in this state is extremely dangerous(in the
worst case, my lead to injury to perzon or damage to machine}.
Be sureto reset the zero peint of the machine after completing
this process.

Continue ab=olute encoder =etup processing?

=4

Absolute encoder - Setup AXIS#1 .19 x|

Perform absolute encoder setup under the following circumstances:

1. At first start-up of the machine

2. When an "encoder backup alarm™ has been generated

3. After the Servopack power has been turned OFF and the encoder
cable removed

Absohite encoder setup can only be performed with the Restart power
after setup processing is complete.

Alarm name !A.Ejﬂ' - Encoder Backup Error

Execute setting
]

= n




Setup Verification . x|

A CAUTION

Upon execution of processing, the multi-turn data within the
-absolute encoder iz reset to "0" and the mechanical system will
go to a position data system different from that uzed until now:.

Continue processing?

Completion Warning Message N ¥

A' CAUTION

-Absolute Encoder reset processing has been performed. The
multi-turn amount in the absolute encoder has been to 0",
Be =zure to rezet the mechanical system to "0" after restarting
POWET

oK

Test Run:
We are now ready to perform a test run of the S®egk and Servomotor. This test run will be
performed from the SigmaWin+ software using the Niogle.
_» To enter Jog Mode selecidg" from the "Test Run' menu as shown below:
ﬁigmﬂ'ﬂlh*—_m -1 Comy . .
File(E) Pararneters(l) Alarmi{&) Moniter(M) Setup(S) Trace(Td Tuning(G) Edit Table) Solution(Q) Help(H)
VELANO REFEEANES Y OGS HATHIRO LT B

* You will then see the Jog Operation window as shbelow:



%3 JOG Operation AXIS#1 |

—J0G Speed Setting -

Pn304 ;. JOG Speed

e [min-1]

— Operation -

- Servo ON
@% Servo OFF :

+ Click "Edit" to changhe the "JOG Speed" setting. 50rpm is @ gade starting point.
« \Verify that the E-stop button is released.
» Click "Servo ON' to enable the Servopack Motor Power.

The screen should then show "Servo ON" as showmbel

~ Operation

- - . Servo OFF
@' Servo ON ;

* You can now jog the motor by pressing and holditigee the Forward or Reverse buttons.
« If everything is working correctly you should hasaooth motion of the Servomotor. Simply
close the Jog Operation window to exit Jog Modecl€the E-stop button.

Servopack Tuning:
We are now ready to tune the Yaskawa ServopackeTdre two main options for doing this:
1. "Tune Less Mode" — This is the default mode har $ervopack. It obtains a stable response
without adjustment.
2. "Autotuning” — In this mode the Servopack wilina¢pt to tune itself to the dynamics of the
system, saving the parameters for use after that.
Note: Most Servopack/Servomotor combinations seem timpe better once they have been
Autotuned, so that is the option in which we wilbpeed.
- Select Tunlng(G) then Tunlng(G) as shown below:
@Sigma‘n\nm AXIS#1: SGDV-200A01A Sigmay Companen
5 Flle(El Parameters(U) Alarm(_] Menltor(_] Setup(S) Trace(T) |

VELANO BEEEEECGE S S

-

ﬂmgi_] TestRun(_] Edit Table( Solution(Q) He|p(_]

PO mBEHy ®

=

» You will then see a safety warning about the ustuniing. Simply pressExecuté' to
continue.
 You will then see the following Tuning window:



'ﬁ‘ Turii'.ng
%

M Set the.rnnment Df. inertia (mazs) ratio before L ARE
executing autotuning.

—koment of inertia (mass) ratio identification -

Pn103: Moment of Inertia Ratio

Execute.

Edit

—Autotuning -

Reference input from host controller

™ Position reference input
T ;|

Autotuning

% No reference input r T B?‘%

Advanced adjustment Finish

i 5 ¥

Click "Execute'. This will begin the process to calculate the Mohof Inertia for the
Servomotor.

You will then see the Condition Setting window aswn below. Click Next".

Click "Start" to transfer reference conditions to the Servopauk then click Next".
You will then see the Moment of Inertia calculatesshown below:

s S
E}r‘q Operation/Measurement AXIS#1
it . B W s

Condttion Reference Oiperation /-

Setting " Tonemisdon T Messuremert T WWite Restits Precautions
1Count [dentification/Fad Measurement. Preparation
— Serva ON/OFF operation 1 -Run-

S

Revearse

Momert of Ineria Ratio
prior to Identifying

feoo (4
v

Identified Moment of
Inertia Ratio

(%l

0%

< Back J et 1 Cancel 1

Verify that the E-stop button is released.

Click "Servo On' to apply power to the Servomotor.

Alternatingly, click 'Forward" then 'Reversé until the SigmaWin software will no longer
allow you to press either one, signifying that pinecess is complete.

Push in the E-stop button and clidkext".



+_You will then see the window as shown below:

e ——
E.:" Write Results A}Eﬂ#l _ﬂ
|tz = - = aeame - S CamE W —— —

Condition Reference ; Dperation
Setting = Transmission ey Measurement

e Vriie Fesulis

Writes the Identified Moment of Inertia Ratio.

|dentified Moment of Inertia Ratio Pn103 : Moment of Inetia Ratio

[i22 i (3 124 %1

< Back | Finish | I Eahzal

+ Click "Writing Results" to send the results to the Servopack.

+ Click "Finish".

« You will be prompted to executeSoftware Reseton the Servopack.

 You will then be returned to the Tuning window.

« Under the Autotuning" section, click No Reference Input to ensure the correct mode
during tuning. Click Autotuning”.

» You will then see the following Autotuning - Seti@btions window:



i Autotuning - Setting Conditions &
Set conditions.

i B Switching the load moment of intertia (load mass) identification

|1:A moment of inertia iz not presumed. _vj
~ Mode selection
|2:Fur positioning :_j

A gain adjustment specialized for positioning will be executed. In addition, the
[follewing automatic adjustments can be executed: Model following control, notch
filter, anti-resonance control, and vibration suppression.

— Mechanism selection

|2:Elall screw mechanism or linear motor vi

Executes adjustment suitable for relatively high-rigidity mechanism, such as a ball
fsu:r&w or linear moter. Select this type if there is no applicable mechanism.

|
T
The moving range from the current value is specified.

S
| 736 ¥ 1000 = [resono [reference unit]

(-95990 - 99950} —_—
(Setting invalid range ; -131 - 131) I 20 [Rotation]

— Tuning parameters -

[T Starttuning using the defautt settings.

Mext = I Cancel

L == o = ¥

The following settings should be set by defaultjfyehat they match the following settings:
« Set "Switching the load moment of inertia (load saentification)” to 1: A moment
of inertia is not presumed:.
+ Set "Mode selection” ta2! For positioning".
+ Set "Mechanism selection" t@:Ball screw mechanism or linear motot.
« Ensure the "Moving Range" is set 0’ rotations.
Click "Next".
You will receive another warning. Clickrés' to send the parameters to the Servopack.
You will then see the Autotuning — Automatic segtimindow as shown below:



wﬂm%— ﬂ‘“tﬂmi!iitm .. o = _

— Sserve ONOFF operation
Seryo O
€3 | ServoOFF @
Tuni '*|
uning iy
Start tunin
1 QQ
! :
Kode selection
= l’.:‘:Fﬂf positioning o
!i Mechanizm selection
i 'iZ:Eﬁill screw mechanism of linear motor
i Distance
@Hutt:h filter i?ﬂﬁrﬂl}ﬂ [reference units]
() antires Adj B [Rotation]
{O)vib Suppress
Precautions | <Back I Firnizh | Cancel |
B ———— — — i

Verify that the E-stop button is released.
Click "Servo ON'.

Click "Start tuning”. The Servopack will then tune itself. Sometimies autotune will fault.
This can usually be fixed by performingaftware Resetand re-starting the Autotune.
Click "Finish" when tuning is complete.

At this point the Servopack and servomotor areduectue &oftware Reseto be sure
everything is back in good operation



Centroid PID Configuration:

Verify that parameter 256 is set to 2 on the CN&dftware as this parameter tells the control tfet i
in Position Mode. From the main screen press Flf§etF3(Config)->default password is 137-
>F3(Params). Press F8(Next Table) until parame@0ds299 are being displayed.

When the CNC11 software is in Precision Mode, thi2 Walues should be set according to the table
below. From the main screen press F1(Setup)->F3{@erdefault password is 137->F4(PID)
->F4(PID Config).

Kp Ki Kd Limit Kg Kvl Ka Accel.

0 0 0 2560000 0 0 0 0.500

The "Encoder counts/reV field should be set to the same value that wasl o the Sigmawin+
software which is 32768. From the main screen @dfé¢Setup)->F3(Config)->default password is
137->F2(Mach.)->F2(Motor).

Using the SigmaWin+ software to jog the motorsj@se in thelest Run section above, confirm that
the “Abs Pos field in the PID menu is increasing when the Senotor shaft is moving counter
clockwise. If it is counting backwards or not caagtat all, the encoders are wired incorrectlyha t
encoder mapping on the CNC11 software is not se¢ciby.

PID Menu

Error Sum Delta PID Out Abs Pos Max Error Min Error

0 0 0 OFF 0 0
0 0
0 [4]
0 0
0 0
0 0
0 0
0 0

0 0 0 OFF
0 0 0 OFF

1
=

0 0 0 OFF
0 0 0 OFF
0 0 0 OFF
0 0 0 OFF
0 0 0 OFF

L
o N

PID
Config
Fl

Tune Drag

N ®/

For a standard 3-axis system, parameters 300-3ckhe set to 1, 2, and 3, while parameters 308-
310 should be setto 7, 8, and 9. Parameters 395{3ould be set to 3000.




*** After the Yaskawa Servopacks have been configunedianed or any time you have changed any
settings on the Servopack(s), an Autotune on th€TINsoftware must be performed. This is done by
pressing F1(Setup)->F3(Config)->default passwortBig->F4(PID)->F5(Tune). Make sure that all
axes can move the specified amount without runmtayany obstacles or a limit switch.

Note: If your axis motors are excessivly growling whanoving after running the Centroid Auto Tune
function, please follow the section below to "fto@e" delay.

Servopack Delay Fine Tuning:

The CNC software Autotune can only adjust delaythéonearest 250us increment. Fine tuning must
be completed with Yaskawa SigmaWin+.

See the PID Menu section of chapter 14 (Configanatin the M-Series Operator's Manual for
information on the live tuning procedure if you a already familiar with it. Run a short bacldan
forth movement test program while observing theoougraph.

If there is a consistent error proportional to Vasshown below, fine tuning is needed in
SigmaWin+.

Axis X ( 6.741, 110.143)
Scale Offset Value

1.00 0.00

1.00 0.00 !
1.00 0.00 2.000,
0.01 0.00 )

Axis Kp Ki Kd Limit Kg Accel. Max Rate
XL 0.000000 0.0000 2560000  0.0000 2.0000  (439.4)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)

Autotune file not found or invalid data. Run Autotune

Edit Run Toggles
Program | Program & Pan
F1 F2 F4

This error is due to a delay time mismatch. Cedtanitotune has corrected the delay to the bess of
ability, but the smallest correction it can mak@3®us. A residual delay mismatch may remain that
Is between 0 and 250us.




Follow the following steps to get to the SigmawWi@tstom Tuning menu:

Hotion Monitor

Axis | Name | value Unit
(mfl Current Alarm State =
=5

& WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmalWin+ Operation Manual before execiting this function. Special care must be taken for the folbwing

=Safety Precautions>

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning.
Before executing this function, make sure that the emergency stop (power off) can be activated when needed.

2. Confirm the safety of the area adjoining the drive unit.
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operatien. Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement.

3. Always confirm that there is no position error before running the motor,
Be sure to return to the erigin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

4. \When the moment of inertia (mass} identification function is used for a vertical axis, check the safety of the system.
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the serve is turned off.
<Tuning Precautions>
5. Set the moment of inertia (massj ratio first.
The moment of intertia (mass) ratio must be set to achieve correct tuning.
Be sure to set the ratio. The setting can be performed from the Tuning window

6. If vibration is generated, execute custom tuning.
Lower the gain until there is no vibration by executing custom tuning.

Note: While tuning, you can read the precautions related to the process.

Click the Precautions button provided in each tuning window
Cancel

_Set the moment of inertia (mass}) ratio before e I
executing autotuning.

~ Moment of inertia (mass) ratio identification —————————————
Pn103 : Moment of Inertia Ratio

Edit |

—Awtotuning

Reference input from host controller
¢+ Position reference input

ning |

Click the button of the function to be executed.
Manualty adjust gain and vibration, [||'_J‘> Custom tuning I
‘Suppress vibration by decreasing gain when stopped. [||::> Gain switching |




‘Custom Tuning - Mode selection AXIS#1 _ x|

~ Tuning mod

0:Set servo gains with priority given to stability. -
Owershoot will rarely cocur-since priarity is given to stabilty. In addition

to gain adjustments, the notch fiter and anti-rezonance control {(except

for torque (force) control) can be adjusted.

1:Set servo gains with priority given fo response.

QOvershoot may Dccur since priority is given to responsivensss. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted.

Ezf
|2.Baﬂ screw mechanism or linear moter j
Executes adil suitable for v high-rigidity such :]

asa ball scréwmmarmmw:%mmwwmreis no-applicatle LI

Option
’7 Friction compensation % Enabie {7 Dizshle ‘

Hext > Canes! |

Custom Tuning - Moment of Ineitia

A CAUTION

When Moment of Inertia Ratio is not correctly set, vibration may be
generated.

s Moment of Inertia Ratic correctly set?

Pn103 : Moment of Inertia Ratio (0 - Z0000)

I g %]

< Back I Mext = | GCancel

Do not change the moment of inertia, simply clieikin

Tuning mode

|.2 : Set serve gains for positioning application.

Mechanism selection | 2 : Ball screw mechanism or finear motor

Friction compensation  |[Enable

Gain status. [1 gain
+ — Tuning level
Set the tuning level.
Feed forward level (FF) i Y
FF level adjustment :
Increase until
avershaoting cocurs. x| >
' {1 -2000)
* Feedback level (FB) & | & |
FB level adjustment
- ¥
rm:_eese_ wntil {1 - 2000}
avershoeting disappesars, _Am i sefting
 filter ibration not detected
* Notch fitter v i
tswp = e | <} 7
Z = ARCE . {
2 step |: I’”E e

Anti-res CtrlAdj \Vibration not detected

Antires Adj  [380.0Hz [active Canee|| Aqti-res Cirl Adj |

Vib Suppression

Freguency 1 |: \inactive Canee]l Vib:Suppress |

=Bk |Tu_Autotm1in'g'| Completed. |

‘Cancel |




While the live tuning program is running, adjuse tfreed forward level (FF)" in Sigma Win+.
Relatively fine changes will be needed here th#dtneit undo previous tuning efforts. The "Feed
forward level (FF)" changes will take effect whée imotor stops (at direction changes). The error
trace on Centroid's live tuning should get clos€b.t If not, adjust "Feed forward level (FF)" the
other way. The error trace will be centered arodim¢hen the adjustment is correct.

Corrected performance after delay fine tuning:

Axis X (-0.004, 124.275)
Scale Offset Value

1.00 0.00

1.00 0.00

1.00 0.00 2.000/0.00001 in
0.01 0.00

Kp Ki Kd Limit Kg Accel. Max Rate
XL 0.000000 0.0000 2560000  0.0000 2.0000  (439.4)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)
0.0000 0.000000 0.0000 2560000 0.0000 0.5000  (200.0)

Axis

Autotune file not found or invalid data. Run Autotune

Edit Run Toggles
Program | Program & Pan
F1 F2 F4

Press the "Completed.” button in Sigma Win+ andatisect from the drive.

Braking Resistors:

If the Yaskawa Servopack is wired to use an extdaraking resistor you must set Parameter 600
(Regenerative Resistor Capacity) on the Yaskaviee tequal to 20% of the wattage of the braking
resistor.

Load Meter Setup

1. If using the OAK board, all that is needed is ¥askawa interface cable for the OAK board,
Centroid part number 13134. Just connect the anafag connector of the Yaskawa interface cable
to the CN5 connector of the Yaskawa drive whiclocated underneath the display cover as shown in
the photo below.



If using the OpticDirect boards, please verify ttegt OpticDirect board has the analog section
populated as shown in the photo below.

2. Verify that the following is defined in the PLgeogram.Note — The input and word definitions
may vary depending on the component that is besegl to read the analog torque voltage from the
Yaskawa drive as well as what is already beingneefiin the PLC program

Input Definitions

Analoginputl IS INP241
Analoginput2 IS INP257
Analoginput3 IS INP273
Analoginput4 IS INP289

Analoginput5 IS INP305



Word Definitions

XMeterADC_W IS W14
YMeterADC_W IS W15
ZMeterADC_W IS W16
AMeterADC_W IS W17
SpindleMeterADC_W IS W20
Main Stage

IF true THEN BTW XMeterADC_W Analoginputl 16,
BTW YMeterADC_W Analoglinput2 16,
BTW ZMeterADC_W Analoginput3 16,
BTW AMeterADC_W Analoginput4 16,
BTW SpindleMeterADC_W Analoginput5 16

IF XMeterADC_W > 32767 THEN XMeterADC_W = XMeterAD®V — 65536
IF YMeterADC_W > 32767 THEN YMeterADC_W = YMeterAD®V — 65536
IF ZMeterADC_W > 32767 THEN ZMeterADC_W = ZMeterAD®/ — 65536
IF AMeterADC_W > 32767 THEN AMeterADC_W = AMeterADQV — 65536
IF SpindleMeterADC_W > 32767 THEN

SpindleMeterADC_W = SpindleMeterADC_W — 65536

; TODO: Pre-compute constants in initial stage

; The Delta drives put out +/-8V at max torque

; The spindle is +/-10V

IF true THEN XMeterADC_W = (100 * XMeterADC_W) / B8,
YMeterADC_W = (100 * YMeterADC_W) / 183
ZMeterADC_W = (100 * ZMeterADC_W) / 183
AMeterADC_W = (100 * AMeterADC_W) / 183
SpindleMeterADC_W = (100 * SpindleM&&C_W) / 2048

IF true THEN SV_METER _1 = abs(XMeterADC_W),
SV_METER_2 = abs(YMeterADC_W),
SV_METER_3 = abs(ZMeterADC_W),
SV_METER_4 = abs(AMeterADC_W),
SV_METER_6 = abs(SpindleMeterADC_W)

3. Verify that parameters 35, 57, 137, 143, and&&3set correctly.

Parameter 35
This is the axis that is assigned as your spiaglie. By default, it should be set to 6.

Parameter 57

This is bit based parameter that tells the CNC1itlvepe which axes to turn the load meters
on for.

AXxis 1 2 3 4 5 6 7 8

Bit 0 1 2 3 4 5 6 7

Value 1 2 4 8 16 32 64 128




For example, we have a 3-axis system with a spimdiéhich it is desired to see the load
meters of all the axes as well as the spindle.&theg, bits 0, 1, 2, and 5 would be set. That
means that parameter 57 would be a value of 1+224+39.

Parameter 137

This parameter tells the CNC11 software how manypas to use when calculating the
average output for the load meter display. By déefaghould be set to 0 but if the load meter
jumps around a lot with it set to 0, this parametar be adjusted to minimize the amount of
“jumpiness” of the load meter display.

Parameter 143

This is another bit based parameter that conth@glisplay of the axis load meters. By default
it should be set to 0 which enables the load metemsell as the Distance to Go DRO and
provides an outline for the load meters.

Parameter 313
This parameter tells the CNC11 software which eacaaput to look at for the"Baxis, which
is the spindle axis that was set by parameter $5leBault it should 6.
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