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Chapter 1

Installation

CoolWorks Lite

CoolWorks Lite (CWL) is a utility software for CoolMuscle.

CWL can communicate with a CoolMuscle directly. It lets you modify and save
parameters and data. It can jog the motor, plot motor data on a graph and do
gain tuning. CWL is CoolMuscle Language (CML) compatible.

CWL is a user-friendly software. It assists in easy operation of CoolMuscle.

Main features

@ In the terminal window, data and bank programs can be set and the status
of motion monitored. (Terminal function)

@ In the motor browser window, the motor parameters are easily set. (Motor
browser function)

@ In the Jog window, the motor can be rotated by dragging a slider with the
mouse. (Jog motion function)

@ In the graph window, the position, speed, torque, etc can be displayed
graphically in real time. (Graph function)

® In the Response Adjustment window, controller gain can be easily tuned by

step response or frequency-response. (Response Adjustment function)

The latest CoolWorks Lite can be downloaded for free from the following web
site by answering a simple questionnaire: http://www.musclecorp.com/
Compatible OS: Windows 98 / 2000 / ME / XP
File Size: 2.35MB

*CWL would be updated without notice.

Installation

1.

Extract the downloaded zip file.

2.

-
11/19/1997 4:05 PM
L19/1997 4:05 PM
11/19/1997 4:08 PM.
69/2006 5116 PM
/92006 5:16 PM
15/2006 5:16 PM
6/9/2006 5:16 PM
S/30/1997 11:31 AM
61912006 5:16 PM
7/5/2006 11:13 AM
SI6/1997 2415 PH
5[7/2002 1:20 PM

« SHOf2006 1:57 PH
11/15/1997 4:09 PM.
6/9/2006 5:16 PM
6/9]2006 5:16 PM

*To install CWL from the CoolMuscle CD, click SETUP.exe in the CD
directly.
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Choose the folder to install CWL according to the instructions given
by the installer. Click [Next] button to continue.

farke Lite 4,0.2 Setup

‘ nnm ‘arksdiute 4312

e
COOL WORKS:.

Welcons to Lhe Coolforks Lite 4.0.2 Setup
- ram,  This mﬂll Iuhll
l.[ll lﬂvﬂf ar.

It in ﬂmly recomnerded Lhal wou exit all
Wirdows programs before ruening Lhis Selus progran.

umm e T e
SHh the Selun proprems

& program in protected by copyright |
kel ca) Lesstions -

2ed reoroduct fon or disbritulion of Lhis
Program, wfv nr A It In severs
givil and criminal permllies. and 1 I bl mn
10 the meximm extont possibls undsr |

L e

o 49 o ol i

ST o |
Choose Destination Location
Setup will install CoolWorks Lite 4.3.2 in the
following folder.

To install to this folder, click Next.

To install to a different folder, click Browse and
select another folder

You can choose not to install CoolWorks Lite 4.3.2
by clicking Cancel to exit Setup.

Gmlap will add prozram icons to the Program Folder
sted below. You may type a new folder name. or
#alzct one from the existing Folders list. Click
Next to continue.

Dest inat fon Folder
|VD:¥...¥EDU‘WDV\(S Lite 4.3.2 Browse. ..

{ Back

ran Folders:

Canon Printer Uninstal ler

Dell Accessories

Lhaca

Microsoft Office
lorton Internet Security
OpenOffice.org 2.0

<Bock [ Mext> | Bancel |

To complete the installation, click [Finish] button.

Lite 4.0.2

Click Finish Lo comsleln Solus,

When the installation is completed successfully, an icon will be

appeared on your desktop.

B R Vew Fpwtes Dok o
Qus - D F Pswa (vt [0

VLAS/1997 405 PH.
FIL197 4:05 P
FAIOI9T 4:08 PH
92006 5116 P
EfH2006 5116 PM
E{H2008 516 PM
SO0 5:15 P
S0{1997 11:31 4
SHIO0N 5114 P
T/S2008 11:03 20k
SITIT 25 M
S{712002 1120 PM
1072006 157 PM
VINSIFT 405 PR

EI0055:16 P
2006 516 P
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Chapter 2

Startup and Initial Settings

Make sure DC+24V power supply is OFF.
I Connect the PC, DC+24V and CoolMuscle by a RS-232C cable (CM1C2-2000A) according to the following diagram.
| |

Caution: Do not plug or unplug the connector when the power is on. This can cause damages to CoolMuscle or other devices.

*Please pay attention to CoolMuscle

the direction of the connector.

< Connection example >

RS-232C cable

RS-232C connector

Connect to PC’s
RS-232C port DC+24V power supply

Chapter 2  Startup and Initial Settings 3



2.

3.

After turning on the DC+24V power supply, double click CoolWorks
Lite 4.3.2 icon to open CWL.

b
'Swiwﬂ_“.ﬂ
LTETE ok

Fill in the necessary information:

GoolWorks Lite

WUSOLE DORPOR TION

@ Choose the Communication Type. Default is Serial communication.
(@ Choose the Baud Rate. Default is 38400bps.

) Choose the COM Port.

Enter COM port number which the CoolMuscle is connected.

Remark: Please refer Page 22 about how to find the available
COM port in your computer.

@ Start communication by clicking on the [Open COM)] Button.
To start communication and open the terminal window, click
[Open COM].
To close the CWL program, click [Exit].

The terminal window is now displayed.

GoolWorks Lite 4.3.2 (=1t

File  Edit VWiew Communication Windows Tools  Options  Help

=2 w fu = m w -. .ﬂ CEE
PRRL T £5 2 258 Es
Command Line: Motor I1D:
| 1 - Org Search Selasﬂrgl Enabls Disable
ML Editar: (~Motar dat Motar informati
L Pasitions Bocels Status Torque
Speeds || Timers Pasttion Enar
Parameters || P-5-4 Spesd

Fragram bank eeoution———————————
Bito [ < [ » [ @] u][>]2]
1| [n] (]

Matar Respanse:

Save | [P [ Enal |

Ready [FirmVer=301R, MatorRespMode = Echo On (GOMS is opened. R

[ e |
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Chapter 3

General Terminology and Descriptions

The menu bar for all the windows

(1 Main Menu - GoolWorks Lite 4.3.2
See Page 6 for details. File  Edit Yiew Communication indows Toolz Optionz  Help
\'FEE'J{ -.?3?} -af'r=4u \"J»=5H -a?ﬁu
* i = - ] ]
@ Tool bar /
Select windows and functions
. Communication Open Close Open Open Open Open Open
through icons. settings | | COM1/COM2/COM3/COM4/COMS/COMS6 || COM [ terminal § motor jog graph [ Response
window || browser = window = window | |adjustment

* Response adjustment window will not

window window *
work for Ver 3.00 and 1.07 or before.

Motor firmware
version

@ Status bar

Displays the motor status and
other relevant CWL information. F{eady

|Firm\.-‘er=2.38, MatorResphade = Echo On |OOM3 iz opened. |F{eceived 141 bytes data. | Trang

Chapter 3 General Terminology and Descriptions 5



) Menu bar

Menu Name of Iltem Description
File Open Open a selected file into the CML Editor Windows |Terminal Display the terminal window
Exit Close CoolWorks Lite (main window)
Edit Undo Undo of the last action Motor Browser Display the motor browser window
Cut Cut the selected area Jog Display the jog window
Copy Copy the selected area to the clipboard Graph Display the graph window
Paste Paste the contents on the clipboard Response Adjustment+1 |Display the response adjustment window
View CM Toolbox : Tools Speed Calculator *2 Convert the speed value from rpm to pps

Display the CM toolbox on the upper left corner of the screen Motion Calculator *3 Calculate the motion data according to

given position, speed, acceleration and
CM Toolbox  [¥]

Matar 10 time
o |1 :" Copy Motor Settings*4 |Copy the settings from one motor to the

Stop [ Choose the motor ID other
\Stop the motor Options  |Data Log *5 Record the log file of incoming messages

Enable
[ ————Enable the motor from motors

Disable the motor

Help Contents
About CoolWorks Lite : The version information for CoolWorks

Lite is displayed in the following window

Dizable

Toolbar Set Show/Hide toolbar
Status Bar Set Show/Hide Status bar About GoolWorks Lite
_ Language Set the language for CWL Cooliorke Lite Version 432
Communi- [COM1 Open COM port 1 @ o s s
cation COM2 Open COM port 2 < Mﬂgséﬁnleg(;orporation .
COM3 Open COM port 3 All Rightz Reserved
COM4 Open COM port 4 hittpd A, musc lecorp.oom
COM5 Open COM port 5
COMS6 Open COM port 6 *1  The Response Adjustment window cannot be used for firmware Ver. 1.07 or before.
Close Terminate communication *2-5 Please refer to page 7-8 for the details.

Chapter 3 General Terminology and Descriptions 6



*2 Speed Calculator

@ Enter the target speed in rpm.
@ Click [Calculate] button.

® Calculate the Speed value in pps for given resolution.

* Since the incremental motion can not be executed when K37=40s
and 60s (Except for K37=41 and 61), the speed calculator does not
show the resolutions for K37=40s and 60s.

Speed Galculator

Motor Speed fpmk: |-| [T @
@ Calculate |
®Speed {pps) | Speed Unit fppsd | Resolution (ppr) é | Speed frpm} |
2333 100 A0000 Q08 9500
4167 100 25000 10000800
1667 100 10000 1000.2000
16657 10 10000 10000200
a33 100 5000 Q99,5000
2333 10 5000 Q99 9500
417 100 2600 10008000
4167 10 2500 10000800
233 100 2000 Q99,0000
3333 10 2000 299 9000
[[187 100 1000 1002.0000 |
1667 10 1000 1000 2000
a3 100 500 Q06.0000
833 10 A00 099 5000
a7 100 400 1008 0000
667 10 400 10005000
33 100 200 Q90,0000
33 10 200 Q08 0000
Cloze

For the above case where the Resolution is 1000ppr and Speed Unit is

100pps, s=167 is calculated as 1002rpm.

*3 Motion Calculator

@ Set motion type. @ Set the combination of resolution and speed unit. @
Choose distance, speed, acceleration or time to be calculated. @ Enter the
® Click [Calculate] button. ® The chosen

variable and time for motion will be calculated.

Distance. Speeed, Acceleration and Time Calculator @

necessary data for calculation.

In the left case, distance of

Mation Typ
’7(-‘ Fotation  (* Linear pitchimm/raty [1

Resolution + speed unit
‘ { 31000 ppr:#100 pps ]|

Rotation type is selected.

@ S Resolution = 1000ppr.
" Speed
e T Speed unit = 100pps.

feceleration:

t2 Time

Time:

4 Speed
100 100pps [foa

kpps"2 ﬁ B

. Solution and Time Periad:

Required speed reached at
t

At t2 the mator will
decelerate to zero,

ok Cancel

Distance. Speeed. Algaleration and Time Calculator

Speed=10000(100*100)pps,
Acceleration=100kpps? and
Time = 10s.

The rotation distance is

calculated as 99000 pulses.

CE®

To transform the result to the

© Time
other motion type (in this case ;&eﬂ ' %-;em«mn ; TTW
it is Linear type), simply change - m '
the motion type. You will have to o T‘mel—ager : R e e
enter the pitch data first. ) o e R

* Enter the pitch data in the Linear type.

r

Mation Type Resolution + speed unit
’—(‘ Ruleﬂun‘(:' Lingar  pitch(mm/rot: |1 ‘ ’V 31000 ppr.*¥100 pps —j‘
 Galeulat s

* Diftance

Speed

T
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*4 Copy Motor Settings *5 Data Log

Copy the motor parameters and program banks from one motor to the other. To record the incoming messages from the motors, check [Log file on].

Caution: The settings for the motor depend on its type. Such as 23L, 17S, *The [Log file on] is not checked by default.

C type and P type. Please be careful when copying between motors with The log file will be reset if [Log file on] is unchecked or CWL is closed.

different types.
@ Select the source motor ID. To read the data, click [Read] button. Data Loge |X|
Copy One Motor to the Other X N Log file
Source Motor Read | \W Log file on;
i [
Destination Mator o | o MiEw EMail to,_

[2 -
Status
|Click "Read” fo read data from source mof

|G:¥PF{OGF{F\"‘I SCODLMD™ #0004

Cancel |

o . . Display the log file Send the log file by Email
@ Select the destination motor ID. To copy the motor settings, click [Copy]

EMail Log Message:

[ log - Notepad [= |[E)[X]

button. — |
Copy One Motor to the Other |£| File Edit BEGu=a Yiew Help biece |19 T of Gt
1 = n Log message:
Source Motor ITI tolgr%i #55.564608 & cec A
|1 j P20 ﬁ‘f:ﬂ - H]
time = 356.204254 sycnar
o COD)/ 2071 k=84
Destination Motor T P25
Sx1=-1 s
[2 - OK | time = 367.104645 =
891 =t
Status L1=8 ey |
i - r K231 &l
|Ready! Click "Copy” to start copy
Send

Chapter 3 General Terminology and Descriptions 8



Chapter 4

Terminal Window

How to Use Terminal Window

The first window displayed after opening CWL and selecting a COM port is the terminal window.
The terminal window allows reading and writing of motor data, parameters and program banks.

Text files created in other editors, for example, notepad, can be read into this window. It is convenient to save data as a file and use it later repeatedly.

® Motor ID
L]
File Edit Miew Communication Windows Tools Options  Help Select the target motor ID.
= 9 = (=] = =] = =] = =] = (=] = (=]
. . . ™~ Gommand Line: Motor 10: @ FUHCtlon BUttonS
Enter CML commands in a single line o X
1 =] ‘Drg Search| | Setas Drgl Enable || Disable Go to origin. Reset motor coordinates
and press [Enter] key to send. GML Editor —Motor data————— —Mator information and motor Enable / Disable.
b Poszitionz Accels Statuz Torque
@ CML Ed|t0|" Speeds Timers Pasition Error @ Motor data
Send multiple lines of CML at the same Parameters || P-5 -4 Speed .\ See Page 10 for details.
time. To send a set of commands click ~Prozram bank sxecution
[Send] button. IE’a”k“°- < [ =m0 >]2] Motor information
— 1 - L
Cend | o L See Page 10 for details.

Motor Responsze:

@ Sent Data Sent

Display the data sent to the motor in (1

(9 Buttons for Program bank

or @ . To clear the motor response See Page 10 for details.

window click [Clear] button.

Motor Response

Display the data received from the motor.
To clear the Motor Response window
click [Clear] button.

- - - The data log file will not be affected by
Ready |F|rm\.|'ar:3 01 R, MotorRespMode = Echo On |COM3 iz opened ﬁ Lo
clicking [Clear] button.

@ Save / Print / Email

Save / Print / Email the data which is [ ciea [ save | [ P || Emal | | Clear |
sent to or received from motors.

Chapter 4 Terminal Window 9



@ Motor data @ Buttons for Program bank

Button Query Description : Button Command Description
Fositions 291 Display the list of position data BankMNo.
: m Choose bank No. from the list (1-30)
. -
Ll 293 Display the list of acceleration data :
Spesds 792 Display the list of speed data : - <1 Execute previous line of a bank
Timers 294 Display the list of timer data
: h‘ [m.1 [m.1 Execute bank m in motor 1
Parameters ?90 Display the list of K parameters
. . : A]1 Stop bank execution
F-5-4 ? Display the data for direct mode motion : H J1] P
: (| 1111 Stop bank execution after current motion
Motor information
: i 11 Pause bank execution
Button Query Description :
Status ?99 Display current motor status “ 31 Pause bank execution after current motion
Torque 2?98 Display current motor torque :
: - >.1 Execute the next line of a bank
Faositioh ?96 Display current motor position
] N : 2 ?m.1 Display bank m in motor 1
Errar ?95 Display current position error H =
§ *m is selected from the Bank No. list. * ID1 must be selected in & Motor ID.
Speed ?97 Display current motor speed .

Chapter 4 Terminal Window 10



Chapter 5

Motor Browser Window

How to Use Motor Browser Window

Motor data and parameters can be set up by features.

(D Open the feature folder which you want to check or change. @ The list of parameters related to this feature are displayed in the right window. Choose and double
click the parameter that you want to modify. @ The setting window of the parameter is displayed. @ In order to change the data, choose an item from the data list or
® enter data directly and then click [OK]. *At this point, the modified data has not been sent to the motor.

After modifying all the data, click @ [Apply All] or ® [Apply]. @ A dialog box is displayed. To save the data to the motor, click [OK]. To save the parameters to the
PC, click ® [Save To File]. *Only parameters can be saved in PC.

GoolWorks Lite 4.3.2 (9[=[E3] : : —
FEile Edit Yiew Communication Windows Toalz Options  Help Enter a number dlreCtly when using a combination of
J % A ® =2 5| 5| = /—ELI .I:I‘ CEE functions as K23.

) — = =08 AT T This example shows "7" should be entered to assign
1 )= Motar1 Description (2) | wale [ Unit [ Memo A "1: In-position and Alarm", "2: Report when input
[=- User Parameters Baud Rat 0: 35.4Khy - K20 ) . N .

Gommunication Setting | Foll/Sent Glosed 2 P Didee K21 signal changes" and "4: Report when output signal
- Rezolution + Speed Unit| Time Delay for Semi Cloged Mode 200 mees 22 " _
- FullfSemi Glosd Loop | [RYSTESTETE 1 Changes asl+2+4=17.
[+ LD FUS\[IUH Mark. pulses k24

- Interface and Settings (| Time Delay for Slow Response Signal O01zec k25

- Origin Search Input Logic

PP Controller Tnput Function at Tareet Voltage Level of 0. ki i ) X
- Software Limit Ihput Function at Rizing Edee of Quick Resp)
. Manual Operation Input Function at Falline Edee of Quick Res.| Parameter Description
Push Mudl?a Tnput Function at Target Voltage Level of 51| [Motor Status
e . | Input Function at Rising Edge of Slow Fesp..] Gurentual l—
- InPosition and Or_aeplng Ihput Function at Falling Edee of Slow Resp 7wen - @ o« M.ax 31
gecef\;arat\or:j Fé)atlo‘ | Qutput Logic e Min [0
o Mvertlow and Uverioad | Output Function C 1: I-posit d Al I =
- finalog Inputs in G-Type| Analog Cutput Function 4 2: Reggﬁ‘ u‘uorre:r:nputa;gna\ chanees
. @l Parameters Pulze Interface g ﬁepLurt m;hfnhmeléput s(\gna\ chinges "
* It takes several seconds to read = Motion Parameters Resolution e o e oy Input signa —
- Pogition Analog Interface (W-typel | e
the data from the motor when the Spesd \nf“asge thfer G\?‘T .
. fcceleration ax Speed for W-type motor
motor browser is started up. - Time Delay g;:;' fF;fng: gf.?fs\;trycia
- 5-Curve Setting - =
Please wait until the status bar - Bark Progrems Aosleration for Origin Search and Manual F, GoolWorks
f Dynarmic Mation Origin Search Direction
Changes from [Readmg data from Origin Search Method I Stopper 5 ': Eparameters or Bank ﬁrograms have been'?changed.
o youw want to zave them to motor or not 7
motor!] to [Ready]. gifieee ¢ Save the parameters| |Save the data to all iy, Save the data to the

0p
2

the motors connected selected motor.

Spesd for |46 the PC.

Travel Dig

< N i _/
@5‘“5 To File |O”pp'y Al | Q“""'y Caution: If you click [OK], the original

Firmer=236, JEEFE— = Echo On |GOMS %{EFRF |Reca|ved H data of the motor will be changed.

current

Reading data from mator!

Chapter 5 Motor Browser Window 11



Chapter 6

Jog Window

How to Use Jog Window

This window is for a jog motion with the mouse pointer. The resolution and speed unit can be set.
For jog motion, click and drag the slider on the speed bar. The resolution changed in this window will be saved to the motor.

* Any modification of the resolution and speed unit will be saved to the motor. The current position is displayed according to the modified resolution.

Jog Motor

Choose Speed unit

Choose Resolution
= 100pps or 10pps

Selected Motor:
from 200-50000 ppr

* Since the incremental motion can Matar resalution settinegs
not be executed when K37=40s Rezalution 1000ppr - Speed unit: I'IDEIppS - LI
and 60s (Except for K37=41 and

61), this list does not show the
resolutions for K37=40s and 60s.

Max. speed: SO0 100ppz Current pozition: II:I
Max acc: |‘||:||j— kpps"?
=500 500
Speed: ' ' ' ' ' v ! ' ' ' ' ID—
I
Acocelaration ' '] 100

Gio Ta Origin Stop | Cloze I

Move to the position 0

Chapter 6 Jog Window 12



Chapter 7

Graph Window

How to Use Graph Window

The specified data can be displayed in a graph. Operate according to steps from D~ .

*5 GoolWorks Lite 4.3.2 (= 3]
Fil=  Edit ‘iew Communication Windows Toolz Options  Help
- I — =
P =k =k | =6 | =k =& =& = T [~ EHEE
W o w2 W3 wda W R whe
%%.:.m_jm RN AL LY STE 3 h-2:< S B = ..EI
____________________________________________________________________________________________ -
: | - ChL Data —®7—
o Experiment Result Eg RPN
] S S TommTmmomomoes e o rommmeeo 1 i1 | p1=1000,2=100,5=1
: : : : : : : P
A S S R R S
] o) : : : : : :
A S IS A I S o
: oy : : : : : :
o : : : : : :
1 ot L L L L : :
[ oy T 3 ; i i :
. I | | | | | ]
E =R [ HE [ : —
: oy ' ' ' * When only one motor is| !
connected, [ X-Y Plot ] is| !
] =) : : : not displayed.
gt Zen T YT J . T~ R 50 /T jooo | CD—-StDFj
: @ * : braw (9) stop Draw@
@ Setting SamplingTime Plot Type | Data Selection
Graph P i o
) Ml R -0 ms Time Histary Plat Mator [0 X |1 RIRaE: B
" Paling Data Tyoe X
@Clear Graph | ERLEE >ReaPr v | F |D:No F
< | »
Ready |Firm/er=2.36, MotarFespMads = Echa On [SOM3 is opened. [Rec

Caution: Do not start-up the Graph Window function while Cool Muscle is not
powered on or executing communication frequently.

Doing so may cause CWL to stop working and to be inoperative subsequently.
To recover from such unusual situation, the reinstall of CWL is necessary.

@ Graph Prop
Set the necessary data. (See Page 14 for details)
(2 Clear Graph Clear graphical data displayed.
@ Setting
Choose Streaming for Ver 2.20 or after.
Choose Polling for Ver1.07 or before.
@ Sampling Time (unit: msec)
The sampling time for data streaming or polling. (1-30000)
® Plot Type (See Page 15 and 16 for details)
[Time History Plot]: Display the data trend versus time.
[X-Y Plot]: Display two related data in an X-Y plane.
Choose one of the two.
* When only one motor is connected, [ X=Y Plot ] is not displayed.
® CML Data
Please enter the motion commands in this window which will be
used for generating the graph. Any direct motion commands or
bank programs are available.

@ Run Run the motor according to the CML data given.
Stop Stop the motion.
© Draw Draw the graph.

Stop Draw Stop drawing the graph.
(D Data Selection
To select the data for monitoring, first select the motor ID from
[Motor ID] and then select data type from [Data Type] for each
motor.
Streaming
0: No Action
1: Target Speed
2: Real Position
3: Real Speed
4: Torque

Polling

0: No Action

1: Real Position
2: Real Speed
3: Torque

4: Position Error

Chapter 7 Graph Window
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@ Setting of Graph Properties

To display the following window, click [Graph prop] button.

Set the minimum and

. —
maximum values for the X

axis (an integer between
-32767 and 32767).

Set the minimum and

maximum values for the Y
axis (an integer between
-32767 and 32767).

Set the horizontal and
vertical grid numbers (an
integer between 1 and
32767).

Set the width of the line ]

and the scale of the data.

Hetting of Graph Properties

—o- = Hxiz Range —Labelz
Start |EI wLabel #
End [1000 YLabel Y
Title :
[ — Experiment Rezul
Start 1100 ~Calor _Fant
End (100 Line Mo. ;I
Grids Calor
Horn. Grid No. IE Backeround Calar
Vert, Grid Mo IE Grid Colar
Width and Scale Font
4 e width 3
Graph Scal
aph acate | 0] 4 Cancel

Set the labels for the X
axis, Y axis and title.

The color of each data
line can be independently
defined.

Set the Background Color,
Grid Color and Font.

Chapter 7 Graph Window 14



@ Plot Type [ Time History Plot ]

The time history plot, data (Y axis) can be displayed versus time (X axis). Unit for the X axis is SamplingTime (msec).

*When multiple motors are selected, graphs will be displayed only when the motor of the final axis is in motion.

CoolWorks Lite 4.3.2

File  Edit “iew GCommunication Windows Toolz Options  Help
- o — &
® =5 =E | =8 =8 = =% m I |:| HEE
an % ® 05 55| 55|05 55 55|58 v E B
____________________________________________________________________________________________ -
1 i~ CML Data —
E o E |21)2.2
' % E . 1=200000
: | s1=200
: ' |ad=10
1 v | | p.2=400000
5 B v | s2=300
] o | a2=20
; HRETES
P o ;
' v] !
Lo
] o :
] o :
: T ]
] o,
] o ]
] I '
] [ ;
] o,
] Q) i
: 7 ; St
] ] \ 2
: ' D&y I Stop Draw |
Setting SamplingTime Plot Type Data Selection
Graph Pro i —
M feiStreaming 1| 1o s Time Histary Piot MetorD |2 EIRaE |5
 Poling
Clear Graph | W Plot | Data Type TRealSy v A |2:ReaIPc -
4| | »
Ready |Firm\-‘er:2.36, MotorRespMode = Echo On |OOM3 1z opened. |F{ecei\red 148 bytez data. |Transmitted 134 bytes data.

Even when multiple motors are connected, the data
from specified motors can be obtained by setting
unspecified motor's Data Type as [ 0: No Action ].

Chapter 7 Graph Window
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@ P|0t Type [ X-Y P|Ot ] * When only one motor is connected, [ X-Y Plot ] is not displayed.

Related data will be displayed in X-Y plane. (The following example is real time position display)

*When multiple motors are selected, graphs will be displayed only when the motor of the final axis is in motion.
GCoolWorks Lite 4.3.2 EIFK

Fil=  Edit \iew Communication Windows Toole Options  Help
o — )
£ = ]| =B
55 ESC B

= P == = | =k = =& =&
by B 053

=525 55 55

i CHL Data

Experiment Result

2122
p1=1200
£1=20
a1=200
p 2=600
52=10
22=100
12

1000

-z00

Ju}

=
o
v
ol
=N
R Stap |
g O U |
a
Draw | Stop Drawy |

Sefting | SamplingTime Dsta Selection

i+ Streaming Im oS Time History Flot | Motar I * |1 j ' |2 j
1 Poliry
Clear Graph . KV Pt DataType K s - IQ:Rea\Pos -

Ready |FirmVEr:2 36, MotorRespMode = Echo On ‘OOMS i= opened |REE:EiVEE| 2126 bytes data |Tran$m\llad 245 bytes data
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Chapter 8

Caution: Motor will vibrate during the identification and tuning process.

Response Adjustment Window

Type of Response Adjustment Window

The screen contiguration depends on Cool Muscle's version.

For CM1 (ver.2.XX)

Tuning and simulation are available. (See Page 18~21 for details)

“# GoolWorks Lite 4.3.2

File Edit Ven Communication ‘Windows Tools Options Help

d =6 =&

&5 55 55

ALz

el

@5‘ =

)

: _‘JI DEIE]‘

+—|

For CM2 (ver.3.XX)

Servo stiffness adjustment is available. (See Page 22 for details)

“# GoolWorks Lite 4.3.2

Eile Edit Wiew GCommunication Windows Tools Options  Help

Matar Motor Test Gontroller ————————
0 =1 T T =] Gontol Desion and Simatation

Plot Type —
-~ Identify System Inertia Load Inertiatz.cm 2 a0 (* Step Test
Starting Freg (HZ) |1 Viscosity Coeflz/omds) 1l " Freg Test

Endine Freq.(HZ) 100

ﬂ

Pos P Gain

Amplitudepulze) 500 Speed P Gain

MaxIqiSampline I—SD
Value) Speed 1 Gain _J— 5
Estimated
|1 Te+002 The Simulated
ez ) Inertialg.cm 2 J— lD_
Start Iden. |

H Step Responses

H =] .

' DQ 0o

H =N

P 2

=R

=]

' [T =

;9 2

Pe o

L

: Tiretrsec

o | »
Feady |FirmVEr=235, MotorRespMode = Echo On |COMB is opened |REE

. ,—Ll—L\ —u =E =& =& FX- Eh ‘= Eh .ﬂ HEE
245 25 E
P A=NEL o5 S5 55551838 E-e 4l
-
Motor 1D l__'1 Rezpongze Test—————————— —
= Plot Twpe —————
Stiffness {* Step Response
Frequency
Low H|g!'| [pl Responss
a
EH i
o i
o o e o
=H ;
S U E U SO —
o B iz iEs 224 280
Tirne( msec) -
| |
Ready \F\rm\!er=3 1R, MotorRespMode = Echo On |OOM3 iz opened. @
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How to Use Response Adjustment Window (for CM1)

The Response Adjustment window can simulate and assist tuning the PPI control parameters.

GoolWorks Lite 4.3.2 |Z|\§\|X|

@ Motor Selection Ble it Yen Conminicaion Mdors Tosl Ceters Heb o= o 3 Control Design and Simulation
Em ® = =b | = | =8 =u =0 =8 By e B [AM] | 2EE L )
Choose Motor ID and Motor Type. % DA o5 2555 553555 @x}‘ ¥ E"s [l = Position P Gain, Speed P and |
® INIEIJDtor 1 :l' _I;_A;;gr le‘ :" ~Contral Design and Simulation —®— TESPL??;LDE”eri@ Gain can be tuned by Comparing the
] ] I ~dentify System hertia Load Tnertiatecm™) lmi + Step Test ) . .

@ Ident'fy System Inertla (Opt|0na|) @ Starting Freq.Hz) |1 Viscosity Goefle/om/s) lg— ® iz Tk results of the simulation for a g|Ven
Calculate and dISplay the inertia Of Endine Freq(HZ} 100 s P G J = |nert|a and V|SCOS|ty coeff|c|ent

Amplitude (pulze) ] Speed P Gain J_ IF X
the payload by experimental results MalsiSanelie (See Page 18 for details)

I = Speed I Gain '—J— IE
based on the vibration starting bertiatgams  [1119+002 Tesmised |
from [Starting Freq] to [Ending _ sl | @ Test Controller
Freq] with the given Amplitude. Send to Motor | Test results for Step and Frequency
(See Page 18 for details) responses are available.

B B R S £ (See Page 19 and 20 for details)

B2 |

% 1

@ -

B

i

Timegmsac)
4| LN
Ready |Firm\-’er:2.38‘ MotarRespMade = Echa On ‘COMS iz opened, ’@

The tuning result is dependent on the payload inertia. @ Identify System Inertia is a tool to identify the payload inertia when the design value is unknown. All the
conditions for identification must be set properly in order to get an accurate estimation. The identification results might be different if the experimental conditions are
not set properly. The estimated result might not be accurate enough even under the proper experimental condition. The estimated data is a reference to adjust the
tuning. The parameters must be tuned with a trial motion. 3 Control Design and Simulation: Simulate with different inertia. If the inertia of payload is unknown use

the inertia identification function.

[Identification] is to add some probing signal to the system and estimate the unknown parameter of it in order to build a mathematical model for control design.

Chapter 8 Response Adjustment Window
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@ Identify System Inertia [ Identification Error ]
The identification error will be occurred when the identification results do not converge

which is tested at each frequency.
When the identification error occurs the data shall be reflected but the identification result
shall be considered as inadequate. More precise identification result will be obtained by
avoiding errors following the steps below.

Step 1. Increase the value for Max Iq (torque)

Identify the inertia of the playload by motor's information from vibration at
specified frequency. Precise identification is achieved by aggregating the
information from the motor by gradually increasing the vibration frequency.
The amplitude pulse setting shall always be based on 50000ppr despite the
motor's set resolution.

Ex) The motor shaft will vibrate between plus minus 3.6 degrees
(500pulses/50000ppr) when the amplitude pulse is set to 500.

Motor Type 11S 11L 17S 17L 23S 23L
Max Iqg (Torque) 40 50 50 90 140 150

If the identification error can not be avoided

@ Enter the Starting frequency, Ending frequency, Amplitude and Max Iq. Step 2. Decrease the value for amplitude pulse (pulse)
(Set these values according to your machine)

@ To start the identification, click [Start Iden.] button.
*The altitude of the vibration increases gradually during the identification process.

If the identification error can not be avoided

Step 3. Increase the value for ending frequency(Hz)

Pay attention please.

@ Control Design and Simulation

@ Enter the inertia directly if it is known. If the inertia is already known and
entered into this box, previous step is not necessary.

(@ Enter the viscosity coefficient if it is known. If it is unknown, enter 0.

(@ Tuning of Position P Gain, Speed P Gain and Speed | Gain.
Click and drag the slider on one of the bars. The simulation result is
displayed in the graph. Tune the gains refering to the simulation results.
The gain values can be entered directly, however the results is displayed
only after the click of [Start] button in @ .

* The data is not sent to the motor yet at this point.

@ Set the inertia for simulation to the same value as the normal payload.
However, you can set it to any value for the simulation.

® To send the tuned gains to the motor, click [Send to Motor] button.

Inertia box in @ . *The data will be sent to the motor.

Identification of Inertia

Identifvine...

Warnine:

The altitude of the vibration increazes
during the identification process.

Pay attention please

Current Frequency |1 Hz

@ To stop the identification, click [STOP].
Inertia Identification 3 @ When identification ends, click [OK].
The identification of inertia successed The value, subtracted the rotor inertia from

the identified result, will be entered into Load

Chapter 8 Response Adjustment Window 19



@ Test Controller

Select Step Test or Freq Test.

[Step Test]
Step Test is as shown in the right, the output waveform when step shaped
command is entered. 4
Step response test has the feature that shows
the characteristic features intuitively and /\V
comprehensibly. Roughness could be / e o
still existing instead of the above features. E
Step command 1000pulse / 50000ppr that is 7.2 degree on the motor shaft
is applied for the step response test despite the motor's set resolution.

Step Command

GoolWorks Lite 4.3.2 =13

File Edit View Communioation indows Tools Options Help

OB HH

=

&8

=k =k =k

&5 &5 &5

&
o5

EfL

[BE]
(=] |

©0 500 100015002000

pulse (€50,000ppr)

Timeimsec)

[Firm\fer=2.35, Motor Resphode = Echa On [COMS is opened. [Rec

@ To start the Step Test, click [Start] button.

* The motor will move 7.2 degree instantaneously during the test.
Pay attention please.

@ To stop the test process, click [Stop] button.
@ When the test process ends, click [OK].

CoolWorks

Step Response

Motor Motor Test Gontraller .
i) JE3 | Type |17 =l  Control Design and Simulat Plat Typ Step Fesponze Experiment
- Kentify System Inertia Load Inertialzom™2) l—an = Step Test Warning: f ' Experiment finished
op " Freq Test A q . .
Starting FreqHz) |1 Viscosity Gosfle/om/s) I—D ) 1 The altitude of the vibration increases during the
identification process.
Ending FreqHZ)  [100 p— -
At Fos F Gain Pay attention pleaze
mplitude pulse 500 Speed P Gain = ———

MaxIgiSampling e

, ) Vlue) Speed 1Gain  ————

stimate

1 06e+002 The Simulated
Inertiatzem 2 Plisttat i) _J—
Start Hen.

Red line = The simulation result from @

Green line = Real response for the same experimental condition
The step response is displayed. The experimental data is also displayed in

[The instruction] box for every 2msec (1000pulse = 7.2 degree).
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[Frequency Test]

Frequency response shows output gain(amplitude proportion) against input

frequency command.

Gain (dB) shall be 20log,,K and the output amplitude proportion against
input shall be K time. When gain equals 0, the amplitude proportion equals 1.

So that the same output amplitude as input amplitude shall be obtained.

Frequency characteristic has features as less intuition but minutia feature is

well described.

Frequency response test displays its response characteristic by increasing
the amplitude 3.6 degree (500pulse / 50000ppr) sine wave from 1(Hz) up to

100(Hz) despite the motor's set resolution.

GoolWorks Lite 432

File Edit MWew Communication Windows Tooks

=03

Options  Help

TRElEr

=8 =E

FAL A

=kl
w3

=8 =& =k

K K K

BB ESO

mlE i
=

Starting FreqHzy |1
Ending FraqHz)  [i00

Amplitude (ulse) ]
MaalSanglie g
IEr\se.rltr\“:(:fm“Z) [remnm0n

Mator Mator
" [ =] Tae 0 =] ool Desien s Simalstion

~HMentify System hertia

Plot Top
Load Thertiafg cm ™2} 40 " Step Test
Viscosity Goeflg/om/s) lu— (% Freq Test
fos P i = e g
Speed P Gain  —— |———— .
Speed 1 Gain —J— I_E
The Simulated
Inertiatecm 2! J— IEI_

Test Gontraller

@ To start the Frequency Test, click [Start] button.

* The motor shaft will vibrate in the range of plus minus 3.6 degrees then
the frequency of vibration will be increased gradually.
Pay attention please.

2 To stop the test process, click [Stop] button.

(® When the test process ends, click [OK].

Frequency Response |X| Frequency Response |X|
Frequency Responze Experiment Experiment finizhed
Warning:

Send to Motor |

<

Amp(DE)

FreqiRadss=e)

|Firm\Ver=2.38, Motor ResaMode = Echo On [GOMS is apened. |Red]

The altitude of the vibration increazes
during the identification process.
Pay attention please

Current Frequency |5 Hz

X axis in frequency response graph is an angular frequency w (rad/sec)
and the formula in relation with the frequency fis w (rad/sec) =2 7 f

Ex) When 100(Hz), 2 X 1 X 100 = 628(rad/sec)
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How to Use Response Adjustment Window (for CM2)

The servo stiffness for applied motor can be adjusted with using this screen.

(1 Motor Selection

Choose Motor ID . %n

@ Servo Stiffness Adjustment
The servo stiffness can be
adjusted by moving the slider.
Additionally, direct setting of
numeric number into the right box
is available for the adjustment.

pulse (E@50,000ppM

500

CI) Motor ID m

@ Stiffness

=2

ooz

1000 15

Plot Type
{+ Step Responze

Frequency
Response

GoolWorks Lite 4.3.2 |Z”§||Z|
Fil=  Edit View Communication Windows Tools Options  Help
> @~ o |5 aY A | 8 ‘= Eh ] 2=
2 3 & 55 25| 25|25 35 55 @X!H = aa =
sponze Test =

Time(rsec)

Overshoot

Too low

|Firm\l’ar=3.01 . MotorRespMode = Echo On |OOM3 iz opened. E

unstable and the oscillating state or the overshoot tends to occur.

Setting is low - - - If too low, the response and tracking performance go down.

For adequate setting, adjust the servo stiffness to get no oscillation and less overshoot.

@ Test Controller

Test results for Step and
Frequency responses are
available. (See Page 19 and
20 for details)

Setting is high - - - High servo stiffness and response are obtained. However, if too high, the servo system becomes
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Chapter 9

Uninstallation

There are two ways to uninstall CWL. The following message will be displayed. Click [Yes To All] button.
.
@ Open the control panel for windows on the start menu. Click & fomove shared Fila?
- i H - The system indlcates that the following shared il i no longer used by any
the icon for Change or Remove programs. Select [Add or Remove : e e FeO M ER IS B e B s
. . . L .
Programs] icon on the left column. Select CoolWorks Lite 4.3.2 and ¢ e e
.
.
click [Change / Remove] button. : —
% Add or Remove Programs E Located in: ‘E “Program Filest\Muscle corporation\Coolw/orks Lite 4.3.24
% Currently installed programs: E Yes  f "‘r‘es Ta gl ~\:' Ho Na to Al
Change or -3 e
Remove ﬁ! Color Metwork, ScanGiear Ver.1.3 :
Programs .
CoolWorks Lite 4.3.2 H
H
H
Add Hew H Remove Shared File?
5 A ? ) You have chosen ko remove all shared components which the system indicates are no longer being used. This may
. cause some programs not ko Function if they still require amy of these Files, Are you sure you wank ko proceed?
.
@ Select the shortcut in start menu / All Programs / CoolWorks Lite
.
/ uninstall CoolWorks Lite 4.3.2. :
o T .
Lt : The uninstallation is successful if the following message window is
.
: displayed.
H n
s Remove Proegrams From Your Computer
.
: unlrstallShield will remove the software 'Coobworks Lite
: 4.3.2'_frum Your computer. Please wait while each of the
M follawing companents is remaved
E ¥ Shared program files.
E v Standard program files.
E ¥ Folder items.
H ¥ Program folders
: v Program directories...
H ¥ Program registiy entrigs...
. :
.
H
.
H
.
.
H
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Chapter 10

Appendix

How to find the COM port No. in Window XP

Open the Control panel, click [Performance and Maintenance] and

The available COM ports are displayed in the tree selection [Ports

then [System]. (COM & LPT)].

Device Manage m]
Fle Action Wew Help
> @& 8|

B

Eatteries
Computer

‘e Disk drives
Display adapters
DYDJCD-ROM drives

i) Floppy disk controlers

J4 Floppy disk drives

12 IDE ATAJATAPT contrallsrs

‘& IEEE 1394 Bus host controllers
-4 Keybnards

%) Mice and other painting devices
-l Modems

Moritors

Hetwork adapters
Other devices
PCMCIA adapters
o Parts (COMELPT)

-8 Processors
Sound, video and game cortrollers
#- 1 System devices

Universal Serial Bus contrallers

i3l

-

Choose [Hardware] Tab on the opened window and then click

u [Device Manager].

In this case, COM1 is available.

| GpemPedon | Adonstc iemaie
Gerer | 'ﬂ%'."flml

Devce Harager

x progerbed of ary deon.
Dz
E’ secotbie wih Wrsdios. Wrshores ot it yeu e 41
hows Windiws connacts 16 Windows Lipdate b dvesz
[ odwgowy [ ndeiphe |
Huawe Paties
Hedmare L] el shore
0 profie provds 8 vy fot i 80 1R 00

Hardwirs Prefias

o _J[ e ]
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