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Introduction

This manual is for the CTW Probe Analysis Software to be used with the LA series of machines
designed, built, and manufactured by CTW Automation. It is intended for the purposes of our customers and
their LA machines. It is not intended for mass distribution or publication by anyone other than CTW
Automation. It is setup to first go through all the Tabs and screens before proceeding to building and
executing a Test.

As with all CTW Automation products and services, CTW Automation wants you to be able to use
the equipment and obtain results you can use to develop and characterize your shocks, springs and specimens.
To that end, we want to help you get the most out of the equipment and for you to be happy to use it.

Technical Help and Support

Your machine was delivered with a full one-year Support contract. This allows the owner e-mail /
phone and remote access help via CTW TeamViewer license. Any time after training, if you have questions or
concerns, contact CTW for help.

To get the best help, it is important you try to use the following avenues:
E-mail to: Service@ctwautomation.com
Send your name, location and a number to reach you
Please include your serial number, for example RD3-043
Or
Phone: 336-542-5252

We are located on the East Coast in the Eastern Standard Time zone (EST).

- If you have questions about data or a graph, PLEASE attach the data file to the e-mail. We can open
it on our computer and understand more than just sending a picture.

- If you have questions about a particular Test you created, it could be helpful to attach that to the e-
mail so we can see what you are using for commands

- TeamViewer should be loaded on your computer during calibration or install. If you need a copy it
can be found on our website: www.ctwautomation.com go to the Software tab.
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Section | - Overview

Overview of the LA Series of Linear Actuators

The LA series is a highly advanced linear actuator designed for performance and dynamic response. It is
capable of various wave forms and uses a displacement and time loop for its movement. There are (4) parts to
the system and they work together to drive the specimen as the User defines.

| — The actuator itself along with the specimen window comprised of two columns, a crossbar and load cell.
This is the working area for the standard parameters of testing.

2 — The power cabinet houses the motion controller and the servo amplifiers as well as all other items
necessary for operating the LA. This is where the input power from the customer connects at one end and
while the LA connects at the other.

3 — The motion control hardware is housed inside while the motion control firmware resides on the desktop
PC provided with your LA.

4 — CTW Probe analysis software for the LA resides on the PC as well.
It is important to understand that the CTW Probe software provides the User with a specifically designed GUI

to allow for quick and easy use of the LA. All four of these components are necessary for standard operation
of the LA.

1

The LA28 & LA48 and Power Cabinet General view
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Section Il - General Layout of CTW Probe for LA

General Layout of Landing Page

CTW software has different windows or pages depending on what function you are executing. Almost
everything the user needs to run a test and display data is on this one window.

This is a typical layout for the Software from a User standpoint. All the Tabs and windows can be
changed and moved in almost any manner a person would want. This represents a good start for the first-time
user.

= CTW Probe Version: 20414900

3 Shoek Dyno

Live

Test Executor ; MWE@Q Machine Log,/ Fre vs. Vel/' Fre vs. Abs Vel/ Fre vs. Disp, " Active Shock Repart

Shock Dyno = z . e
Force -Ths okt Open | Hsave |Edsavess) L Claar 19
I
PG Users\LA\Documents\OTW Automation\Tests\CTW Test Example A ctw i g
o q
- 3h AT e ) | 5
1.Enable Axis X e
i
2.Move To Position Absolute: [05n] at [06ink] X E_
=
3. Timed Warmup: for [5 o at [10 infs] ma [110 °F] X g
4.Start Recording X g
|2
5. et Rod Diameter: to [0.625 in] X g
= L8
CTW Test Example A D =
f
T en 7.8et File Name: to [CTW Automation] X
2. Move To Position Absolute: [0.5in] at [0.6 in/s] 8.Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | hetween: 0.169 | and: 4.484 | zev: 45283
3, Timed Warmup: for [5¢] at [10 in/s] max [110 °F] N
— . -
4; Bt Rooiiling 9.Move To Position Absolute: 0.1] at [0.6.in/s]
3. Set Rod Diameter: to [0.625 in] 10.Run Test Speed(: at [4in's] Cycles [select 2nd of 2] Amp [2in] x
S 11.Run Test Speed]:at [6 in's] Cyclss [select Ind of 2] Amp [21 X
4 st i 2 A
1, Set File Name: o [CTW Automation] b oo Enesl- b sl s et i A ]
Rod Foree Multi Point: at [0.5 in/s] start at [start:0.125 | 12 Run Test Speed[]: at [10 inis] Gycles [select 1st of 2] Amp [2in] X
* between: 0,169 | and: 4,484 | rev: 4,528 in] settle [2 5]
3. Move To Position Absolute: [0.1in] at (05 in] 13 Run Test Speed[]:at [15 in/] Gyeles [select 2nd of 2 Amp [2in] X
L Run et il 66 € ] Cyutes loclont R wl ] Aoop 1] 14.Run Test Speed]: at [24 in's] Cycles [select 3rd of ] Amp [2in] X
11. Run Test Speed[]: at [6 in/s] Cycles [select 2nd of 2] Amp [2 in]
12, Run Test Speed[J: at [10 ins] Creles [select st of 2] Amp [2 ] 16, Pk Gafnar K [120C1, %1261 Kaos {00 SETLIBL. L0 VT "
13, Run Test Spesd[]: at [15 injs] Cyoles [select 2nd of 2] Amp [2 in] 16.Run Test Speed at (35 nfs] Cycles [select Srd of § Amp (2] X
14, Run Test Speed]: et [24 ] Creles [seleet rd ot 3 Aurp 1] || |RORO (Rl Rt
: . e .
" Push Gains: Kp [1200], Ki [25], Kpos [100], A [125], D [0], Co d a 17.Run Test Jeed]): at [40 in's] Cycles [select 3rd of 3] Amp [2in] X
val 18.un Test osedl]: at 50ie] ycles [elect 3rdof 3] Amp (2] X
16. Run Test Speedf]\at [35 in/s] Cyeles [select 3rd of 3] Amp [2 in]
17. Run Test Speed[]: Xt [40 infs] Cycles [select 3rd of 3] Amp [2 in] 19, Run Testfipeed[]: at (70 in‘s] Cycles [select 3rd of 3] Amp [2in] X
13, Kim Yok Byoo[1:a\[ 0 ine] Gybles nelect bre of 3] Ao [218) 20.Run Tesf Speed]: at (30 in's] Oycles select 3rd of 3 Amp [2 ] X
19, Run Test Speed(l: at N0 injs] Cyeles [select rd of 3] Amp [2 in}
20. Run Test Speed(]: at [8Y ins] Cycles [select 3rd of 3] Amp [2 in] 21.Pop Gana X
41, Pap Gaiiis 92, Create VP Caleultion [CenteredAtZeroDisplacement] Win Size [0 ] X
2 Create PVP: Caleulati Displ: ]
" Win.Size [0.L in] 23, Expoft All Funs Command: Matlah MAT fie (* mat) X
23, Export All Runs Command:Yatlab MAT file (mat)
24, StopfRecording X
24, Stop Recording
25. Move To Zero: at [0.6 infs] 25.Mofe To Zero: at [0.6ins] X
26. Disable Axi
e 26.Difable Asis x | Format
‘The format of the file tofexport the
Execu ]
—_————————————— T j )
Test EeCUioN Test Data ,I =
o
General Screen Layout for LA Series /
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Left Side - in detail

= CTW Probe Yersion: 20.4,1.4200

Farce - 1hs - Temperature - F =
i
_EIIB- b, I:' |

Test Example A

1. Enable Axis

2. Move To Posltion Abzolute: [0.5 in] ac [0.8 inds]
2. Timed Warnmap: for [ =] at [10 infs] max [110 °F]
4. Szart Becording

B. Set File Name: to [CTW Automation]
6. Set Rod Diameter; to [0.625 in]

7. Edit Ficlds

g Eod Force Multi Point: at [0.5 in/s] stari at [start: 0,125 |
between: 0,169 | and: 4.434 | rev: 4.525 in] sedtle [2 5]

9. Move To Position Absolute: [0.1in] at [0.6 infs]

10. Bun Test Speed[]: at [2 in's] Creles [select 2nd of 2] Amp [2 in]
11. Run Test Specd(]: at [4 in's] Cyeles [select 2nd of 2] Amp [2 in]
1%, Run Test Speed(l: at |6 infs] Cyeles [select 2nd of 2] Amp [2 in]
13. Run Test Speed(]: at [10 infs] Cycles [select 15t of 2] Amp |2 in]
14. Bun Test Speed[}: at [15 infs] Cyeles [select Znd of 2] Amp [2 in]
15. Run Test Speed[]: at [24 in's] Cveles [select 3rd of 3] Amp [2in]

16, Push Gains: Ep [1200], Ki [25]. Kpos [100], Aff[125], D (0],
YT ]

17. Run Test Speed(]: at [35 infs] Cyeles [aclect Srd of 3] Amp [2 in]
18. Run Test Speed[]: at [40 ind] Cyreles [select 3rd of 3] Amp [2 in]
19. Bun Test Speed[): at [60 in's] Creles [select 3rd of 3] Amp [2in]
20. Run Test Speed[]: at [70 in's] Cyeles [select 3rd of 3] A [2 in]
21. Run Test Speead[]: at [80 in's] Croles [selest 3rd of 3] Amgp [2 in]

Create PVP: Calculation [CenteredAtZeroDisplacement]
WinSize [0L1 in]

23. Stop Recording

24. Pop Galns

25. Move To Zero: at [006 Infs]
26. Dizable Axis

&
«

2L

Left Side of Screen
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Middle section - in detail

Includes the “Test Builder”, all Graph types and Reports when generated.

MC:\Uura\lA\Ducumenm\CTW Automatzon’\Teses\CTW Test Example A ctw i BCE
¢ Command Pt |
A ion Limit G 100G~

1. Enable Axia X Anplitude [+] . 20 7|
2. Move To Position Absolute: [0.51n] at [0.61n/a] X Amplirude [] 20m ~
Cyele To Run él‘

3. Timed Warnup: for (3 1] at [10 in/s] max {110 °F] x

Cyele To Seleet 3

4. Start Recordine x

Run Name
5. 5et Rod Diameter: to {0.625 in] x Speed [] 80.0inf *

6. Set Fils Name: to [CTW Automation] x Speed [ 80.0in's ¥
Wave Type Sine

“Panze Recording D
8. Rod Force Mult: Point: at [0.5 infs] start at {start: 0125 | between: 0.169 | and: $484 | rev: 45281 “Speak Start Cue [

4

T Edit Fields x

9. Move To Position Absclute: [0.11n] at [0.6 in's] x "Speak End Cus 0

10.Run Test Speed]): at [4 in's] Cycles [select Ind of 2] Amp (2 in] X

11. Run Test Speed(]: at [6 infs] Creles [eelect Ind of 2] Amp [2 in] x

12.Run Test Speedl): at [10 10/ Cyeles [aelect 12t of 2] Amp [21m] X

13.Run Test Speed(]: at [15 inz] Crcles {select 2ad of 2) Amp {2 1n] X

14.Bun Test Speed]): at [24 1n/s] Cyeles [select Zrd of 3] Amp [21n] X

15. Push Gains: Kp [1200], Ki{25), Kpos [100], AR [125), DE[0), VEI] x

16.Run Test Speed(]: at [35 mis] Cyeles {select 3rd of 3] Amp [2 in] X

17.Ron Test Speed(]: at [40 infs] Cyeles {select 3vd of 3] Amp [2 in] X

18.Run Test Speed]): at [60 nfs] Cyeles {select 3vd of 3] Amp [2 n] X

Validate
Damper

19. Run Test Speed]]: at [70 infs] Cycles {select 3vd of 3] Amp [2 in] X [

0. Run Test Speed(]: at (80 infs] Cyeles {select Jvd of 3] Amp [2 in] .3
21.Pop Gains x
22, Create PVP: Caleuiation [CenteredAtZeroDisplacement] WinSize [0.1 ] X
23. Export All Runz Command: Excel *.xlsx) X
24. Stop Recording x
25. Move To Zero: ot [0.6 in/s] X
26. Disable Axia X
[ ¥

Middle Section — Typical
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Right side - in detail

Far right of the screen is for windows such as Configuration and Gauge Panel. These contain items for
calibration and machine setup as well as a live output voltage and units of channels. These are set to “auto-
hide”.

pueg afineg) /}/ 'I;.

H
i

] ¢ Conmond Parometers g
— Accelesation Limit G | 006 -l
“ | omsomn | 2 -8
- Crowivward Speed | 100 infs T \
X Negative Amplitude | 10in v |
x Pause Recording [Z]
pe Positive Amplitude | 1om |
> Rur hlamse ||
* Select Cycle | 3 ':
Speak End Cue Ll
o Spezk Start Cue O
Xl UperdSpeed | 100in/s |
X Wave Type Sine *
x
*

Right Side of Screen - Typical
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Section Il = Toolbar of CTW Probe for LA

File Live Tools Views

File Tab — Listings

wm CTW Probe Version: 20.4.1.5000

| File Live Toal

1y =
Open Data. 4—— Cis0

Open Test.. Cirl+T

Colars... Ci+EC -
3

Unit preferences.. Ctri+EU

Unit system M

Layout <+ '

Backup settings.. Ctrl+S B

‘Restore settings and restart... Cirl+5R

About... {— 
Check for Updates
H

1: ChUserstLA\Desktop' V4800 Testing'\Data file 4 {Shod

Exit

File - Open
This allows the User to open one (|) or multiple data files for viewing. Like Windows, the “Ctrl” and
“Shift” keys work for selecting files. This is how you open new d\Data files to be used, graphed, and printed

File - Colors
You can use the various features of this area to have the graph lines appear in the color and order you

chose.
T @ T

n Color Options Editor \

Color items from the same file the same color
Recolor legend from start of color list with every change to the legend

[7] Recolor file items from start of color list

Colors
‘ 1 ) )
‘ 1 1
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File — Unit preferences...

Opens the Unit Property Editor where all Unit functions, conversions and Unit selection types are
picked such as US Standard and Metric

Unit Properties — sets Significant Figures and other properties

Unit Property Editor \

US Standard To Metric Conversion Metric To US Standard Conversion

% e
|« Misc
lsMull
PluralMName %
Precision 3

SelectionMame %
SingularMame %

Unit %

US Standard to Metric Conversion — Select which units to convert from standard to Metric.
Note: you can mix standard and metric units.

Unit Property Editor \ Unit Property Editor \
Unit Properties Metric To US Standard Canwersion Wetric To US Standard Cariversion
| From To 3 | From To, =
. o s " 5 : w
ftibs Nm = ft lps Nm = ‘
fifs m/s ¥ fifs mfs v
Histe e N fjsh2 mish2 -
G - 10 conversian -- - G - 110 COMVErsion -- v
gal L = gal _L -
in mm T in | mm -
in Hg bar N in Hg == 0 CONVErsion -
in lbs Nm by inlbs m
G -
infs m/s - in/s
z = - -
| mm | —
\_ \ T

Example: Showing Inches converting to Metric options
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File — Unit System

Allows the User to toggle back and forth between their selected US Standard and Metric Units.

File — Layout

This allows the User to select, save and restore the layout of the Landing page.

“m CTW Probe Version: 1.1.338.0

File | Live Tools Views

Cpen...

Unit preferences...

|| Unit system

|l+ | Usstandard

Layout
Backup settings..
Restore settings and restart..

About.
Check for Updates

Exit

1: C\Users\CTWAutch\Documentsh, \Data\TRACKING E (Shock Dyno)

e Reset to User Default Layout
e Reset to Factory Default Layout
e Save as User Default Layout

o= CTW Probe Version: 1.1.538.0

g_g- 'Force vs. Absolute Vel

i Metric I
|_ o

'ﬂy'?' Force vs. Absolute Velocity | Force vs. Di

| File | Live Tools Views
1 Cpen..
Uit preferences...
Unit system »
| Layout dl

Backup settings...

| Restore settings and restart...

About...

Check for Updates

Exit

1: CAUsers\CTWAUtch Docurnentsh, A\Data\TRACKING E (Shock Dyno)

CTW Automation LA Software manual
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File — Backup settings...

This should be used every 4 months to create a backup of your settings and calibrations. A copy should
also be kept off the computer.

File — Restore settings and restart...

The User can import their Settings and Calibration to restore to know good values or to import
settings to a new computer.

File - About....
Lists the details of the software.
File - Check for Updates

This allows the User to search the CTW archives for a newer version of software. These releases will
be posted on the website, Facebook page and newsletter.

CTW Automation LA Software manual Il




File Live Tools Views

File Tab — Live
By checking / unchecking the windows, the User can have access to them on the Toolbar.

Live Data
Live readout of channels in various scope functions.
e Keep unchecked unless using.

Live Control
Real time control of actuator.
e Keep unchecked unless using this feature.

Live Cycles
Shows the cycles captured by the User during live capture of data.
e Keep unchecked unless using this feature.

Gauge Panel

Live readout of voltages and units for each channel.
e Keep unchecked unless using this feature.

== CTW Probe Version: 1,1,538.0

File Live Tools fews

T |
y |1V Lie Control <

v Live Cycles —_
E| Gauge Panel *_ \

Live Data TON

b

= 7 [ = |k
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File Live Tools Views

File Tab — Tools

By checking / unchecking the windows, the User can have access to them on the Toolbar

Test Data
Shows all open test files

Configuration
Area where the Machines configurations are kept and edited

Test Builder
The area to build your test Sequence

Test Execution
Where you run your Tests

Machine Log

Running collection of all machine operations

== ZTW Probe Yersion: 1.1.538.0

File Liwe Tools | Wiews

! .1:"| Test Data

Test Data Pocoes

o W Id '1_.-"_' Configuration
[ ,il Test Buiider

I |\-‘"| Test Execution

Machine Log
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File Live Tools Views

File Tab — Views
This tab allows the User to turn the Graphs on and off

== ZTW Probe Verzion: 1,1.538.0

File Live Toois | Wiews 1
0 ' | % | Force ws. Velocity |
Test Data = i
W Id | ¥ | Force vs. Absclute Velocity i

>
w* | Force vs. Displacement

Compression Close / Rebound Open

Rebound Close / Compression Cpen

G -

Views Tab for Graphs

Force vs. Velocity

This graph plots the force data vs velocity showing both positive and negative values for
velocity.

Force vs Absolute Velocity

This graph plots the force data vs. the absolute value of velocity so that everything is positive
along the velocity axis.

Force vs. Displacement
This graph plots the force data vs displacement.

Compression Close / Rebound Open

This graph is half of one complete cycle and it represents the lower 180 degrees of a full 360
degree cycle.

Rebound Close / Compression Open —

This graph is half of one complete cycle and it represents the upper 180 degrees of a full 360
degree cycle.

CTW Automation LA Software manual 14




Section IV - Individual Pages explained

Live Data Page

This window shows the Live readings from all signals and collected math functions. They can be viewed in a
Scope, Force vs Absolute Velocity, Force vs Velocity, Force vs Displacement and Signal vs. Time.

Signals include:

e Force and Temperature
e Displacement, Displacement Command and Displacement Error
e Velocity, Velocity Command and Velocity error
e Acceleration, Acceleration Command and Acceleration error
— e
_Test Builder " Live Data | Force vs. Velacity. | Force vs. Absolute Velocity | Force vs. Displacement |
Farce vs. Absolute Velocity Force vs. Velocity Force vs. Displacement Signals v, Time Scope
Channels: ¥ Force W] Tempersturs _ M DisplacementCommand ] DisplacementError M Velacity [ VelocityCommand ¥ VelocityError ] Acceleration ] AccelerationCommand M AccelerationError

Live Data: Scope function
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Live Control Page

This page allows the User to run the actuator in a live command mode. Details to found in Section IX

L %
—m P i- - “:I . | : ! 9
Ln i » B x
Temperature - F - -
- -
C— .1 : =
Link Amplitudes
o 3 =
Amplivude
| 10in ~
-. B A
¥ Link Speeds
# |
Speed

Clear Fanlts

Live Lh:mrf.l'lJ Gauge Panel Configuration

Live Control Page
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17

B Spring Rater
Gauge Panel Screen

VelodtyEmor - in/s

Displacement - in

w
m_
</

VelocityCommand - in/s

DisplacementCommand -

f

CTW Automation LA Software manual
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Test Data

Area where collected test data is shown — the Data File

=== CTW Probe Version: 20,2.1.5000

Filz Mame =
Wiew §  File Name RF Speed L+]
4 Data file 4 (12 items)

[wrl Datafile 4 nfa

1| Datafile 4 ¥ 2.00 infs
Data file & [ | 400 s

1| DatsAled [ 5,00 in's

| Data file & il 12:00 infs

1| | Coks file & [l 1800 m/s

]| Datafire & = 2400 infs

[ || s 'fied ] 500 inde

| Crata file 4 ' A1.00 infs
Chata file 4 [+] 62.00 infs
Data file 4 'E|_ £5.90 infs

| Daeafite 4 [+ TET4 s

Fields

eciurtor | Last el

Test Data Window
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Test Data — continued

<= CTW Probe Version: 20.4.1.5000

File Live Tools Views
Test Data
File Name =
View i  File Name RF Speed [+] [<]
4 Datafile 4 (12 items)
Dats file 4 nfa
[]' Datafiled . 200 infs
]| Datafiled [# 400 infs
]! Datafiled 6.00 infs
Ol pades | 1200 infs
]! Datafiled . 18.00 in/s
[ Datafiled ¥ 2400 infs ||
(1! Datafile4 35.00inds
O Datsbies | 41.00 in/s
[l Datafiled 7] 62,00 in/s []
[m] Al Fields
O File Path
¥ File Name
O Id
| Run Date
] RF
[ Amplitude
O Amplitude [-]
| Amplitude [+]
| Frequency Validatio
Valida
O Gas Pressure Dampd
] Rod Diameter
1 Rod Farce
1 Sample Frequency
1 Speed
| Speed [-]
] Speed [+]
L Stroke
Fields —— 0

Fields Available for adding to the Legend
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Test Data - Fields

These are additional information blocks that can be shown for each file

 CTW Probe Vs 11530 =
Fle e Tk Vews  Shock Dy

Tt Data

y U G B Fihame oo S W Frequency ke Ampituce RodDameter Rodforce  Cas Pressure [ isckie (7 :
¥ . (et CT WAt Documentel CTW Automaton Data (480 LARB-O2PENSHCK 105314 U LIPS A Frequency: 159z Stoke: 30000 nfa RodForce: 568 s
v . CUsers CTWAto\Documentsl CTW Automation Date A4 LGB PENSHCKT0-5-3-14 U oo (emomseeiossh Frequency: 080Hz Stoke: 300 ne Roaforce: 568 bs n/a
W . (AUsers|CTWAuto\Documents|CTW AutomationiDatall A48-0. LA48-002 PENSHCK 10-5:3-1 A Bom LMB00PHSHCE 105314 Frequency: 048 Hz Stoke: 3000 in 2 2 RodForce: 568 s /2 A
v tl

Color — Shows the color of each trace
Path — Shows where it is located on the computer
FileName — Shows the file name as the User saved it
Id — Shows the FileName (again)
RF — Adds a column so that the User can add/remove the Rod Force back into the data
Speed — Reports the requested test speed for the particular trace
Speed (+) Linear actuator only
Speed (-) Linear actuator only
Frequency — Reports the linear frequency of the test for the given trace
Stroke — Reports the stroke of the test (twice the amplitude)
Amplitude — Reports the amplitude of the Test
Amplitude (+) — Linear actuator only
Amplitude (-) — Linear actuator only
Rod Diameter — Reports the rod diameter if the User enter it

Rod Force — Reports the force collected during the rod force phase of the test

Gas Pressure — Reports the “calculated” Gas Pressure if the Rod Diameter is entered and the Rod
Force test done.
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Test Builder

Section V = Test Builder

This is where a Test Sequence is built. A Test is a sequence of commands that the User wants to
execute. Here you can build simple and complex Tests to exercise the damper or specimen in different ways.
You see the current list of Commands in the left column. They are included in the Test by a single click on
them. This loads them into the Test Sequence area. These Tests can be saved, changed, and sent to other

Users. They are individual files.

Open — Allows the User to pick a saved test.
Save — saves a Test based on the current name (this will over-write a test).

Save As — this allows the User to save the test with a new name

Clear — this clears the Test Sequence area - this does not delete a saved test.

Shock Dyno Test Builder

PARSERMMARE " Machine Log.” Fre vs. Vel Fre vs. Abs Vel,/ Fre vs. Disp/ Active Shock Report

PUIRC \ Uszers\LANDocuments\CTW Automation* Tests\CTW Test Example A ctw

Read Average Set Rod Start Stop

Miscellaneons

Move To Position

Mave To

Sensors

Zero

Specimen Temperature Control

Temperature | Temperature Timed
Cocldown. ‘Warmup Warmup

Testing

Rod Force Run Test

User Interaction

Export All Export Run
Edit Fields Runs Data Prompt User |Set File Name
Command Command 0

Validation

Validare
Damper.

Test Sequence B

1. Enable Axiz

| 2. Move To Position Absolute: [0.51in] at [0.6in/s]

: 3. Timed Warmup: for [5 5] at [10 in's] max [110 °F]
4. Start Recording

| 5. Set Rod Diameter: to [0.625 m]
6. Edit Fields

| 7.8t File Name: to [CTW Automation]

8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4484 | rev: 4.528 ] settle [25] |

9. Move To Position Absolute: [0.1in] at [(.6 /5]
10.Run Test Speed[]: at [4 m/a] Cycles [zelect 2nd of 2] Amp [2 1n]
11.Ruxn Test Speed[]: ai [10 in/e] Cycles [select 1st of 2] Amp [21n]
12.Run Test Speed[]: at [15 in/s] Cycles [select 2nd of 2] Amp [2 in]
13.Push Gains: Kp [1200], Ki[25], Kpos [100], Aff[125), DI [0], VI [1]
14.Run Test Speed[: at [40 in/s] Cycles [zelect 3rd of 3] Amp [2 in]
15.Run Test Speed[]: at [60 in/s] Cycles [select 3rd of 3] Amp [2 in]

| 16.Run Test Speed[: at [70 in/s] Cycles [select 3rd of 3] Amp [2 in]
17.Run Test Speed(: at [80 in/s] Cycles [select Srd of 3] Amp [2 in]
18.Pop Gainz
19. Create PVP: Calculation [CenteredAtZeroDisplacement] Win Size [0.1 in]
20.Export All Runs Command: Matlab MAT file (* mat)
21.5top Recording

22.Move To Zero: at [0.6 in/s}

23.Disable Axiz

X

X O M X W X MWW M W X

w

b

|4 Command Parameters

Acceleration Limit G | 06 | fit
|-Smusmda1 — "i
Move Type Absolute hd ‘
Position L 05in -]
Speed \ 0.6 v fif

*Speak Start Cue O
*Speak End Cue |

‘Acceleration Type
The aceeleration type for starting and ending the move, the default
15 Sinusoidal

Test Builder Tab

CTW Automation LA Software manual
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Commands - buttons to add

Axis Control

CHsabie Axic Hofme Axis

Disable Axis — turns off actuator; it will accept no further commands
Enable Axis — turns on actuator — does not move but is ready for a command
Home Axis — sets a zero position for the actuator

Data

Read Average ] . Set Rod Start Stop

Read Average Constant — NA

Set Constant — NA

Set Rod Diameter — allows the User to input a specific rod diameter
Start Recording — Begin collecting data to be saved and viewed

Stop Recording — End data that can be viewed

Miscellaneous

T T ———————————————————————
Speak — NA

Move To Location
Mowe To Location

Move To

o Move To fero
Position

Move To Position — input to move from one position to another
Move to Zero — used at end of Test to return actuator to Home

Sensors
|

Clear Sensors
Tero

Zero Force ZerD Sensors

Clear Sensors Zero — clears any “zeroing” of the signals
Zero Force — zeros the load signal
Zero Sensors — zeros all signals

CTW Automation LA Software manual
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Specimen Temperature Control

Speaman Temperatune Combrod

Temperature § Temperature Timed
Cooldown Warmup Warmup
|

Temperature Cooldown — NA
Temperature Warmup — allows for warming the specimen to a set number
Timed Warmup — allows for a cycling of the damper based on time

Rod Force Run Test

Create PVP — Creates a PVP out of any Test Velocities in the sequence

Rod Force — collects force data at a given position

Rod Force Multi-Point — collects multiple force points to approximate force based on position
Test Velocity — runs the specimen at the selected velocity

Testing
|

Tuning

Pop Gains - sends the machines standard gains to the actuator to be used from this point on.
These tend to be “softer” and for movement only. Found in the Configuration Tab.

Push Gains — — sends a User defined set of gains to the actuator to be used from this point on.
These are to change or increase the performance of the machine for a particular test.

Set Gains — allows the User to change the gains on the fly

User Interaction

Edit Fields Prompt User §5et File Name

Edit Fields — this window will appear during the Test so the User can enter information
Prompt User — this pause the machine until the User wants to proceed; used to make
adjustments

Set File Name — allows for a predetermined file name
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Commands —=details
MoveToPosition —

The User can input a position and speed to move to move the actuator. The idea being the actuator

starts at Home — Zero and in order to begin a Test you would move it off Home some amount to begin the
next step/command.

Boao Mo ¥k e (lear

Mt
| i
Acelerstion Limit G ‘
Enablehis X
Acceleration Type  Sinusaidal
StartRecording X
Move Type Absolute
‘ MoveToPosition % Rosin ‘
PushGains X Spﬁ‘ﬂk End Cue D
TestVelocity: Run Cycles: 3 X ek SatCue [
| TestVeloty: Run Cycles: 3 X peed ‘
’ Testielocity: Run Cyeles: 3 X
)| TestVeloity: Run Cycles: 3 X
'I StopRecerding X

Move to Position

Below is an example of the MoveToPositon displacement trace to visualize

[T Force [ Displacement ] DisplacementCommand [C] DisplacementEmar [ Velocity [ VelecityCommand T VelocityError [T Acceleration [T] AccelerationCommand [
; |

o
E
g
=
=
£
=

s . \ Move to Position: from
0.0 to 1.0" at specified
speed

MoveToPosition: example
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Gains - Caution

** Please be aware and understand that there is a very large difference in Gains and PID loop settings
between the CTW LA Series and the Roehrig EMA. If you are unsure, contact CTW.

Push Gains — LA series of linear actuators

Push Gains are Performance Gains to best control motion when performance is needed. This
command allows the User to send tailored “gain” settings for a particular specimen or test velocity. These can
be used to get a better performance in a given area. Please consult CTW for what these should be and what
possibilities exist for changing.

J e 1
AR 12500 «
1. Enable Axis > o 500 =
2. Move To Position Absoluts: [0.5 in] at [0:6 in/s] b I 000 -
8. Temperature Warmup: to [110 “F] at [10 in/s] max [25 5] ™ R 0.00 ~
Hi 2500 ~
4. Start Recording > — |
Ep 1200.00 - |
5. Set Rod Diameter: to [0.625 in] > Kpi 000 -||
6. Edit Fields x KEp1 000 - ||
Kpos : =
7:Set Fils Wame: to [CTW Autoration] > o ot
BE 000 «
8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4484 | rev: 4528 in] settle [2 5] T B Bn 5B Amps =
9. Move To Position Absolute: [0.1in] at [0.6 in/s] > VE 100 -
10.Run Test Speed(] at [4 in/s] Cycles [select 2nd of 2] Amp [2 in] > “Speak Start Cue (]
*Speak End Cue O
11.Run Test Speed[]: at [10 in/s] Cycles [select 1st of 2] Amp [2 in] *
12. Run Test Speed[l: at [15 infs] Cycles [select 2nd of 2] Amp [2 in] >
| 13. Push Gains: Ep [1200], Ki [25]. Kpos [100], A [125]. D0, VE 1] x |
14. Run Test Speed(]- at [40 in‘s] Cycles [select 3rd of 3] Amp [2 in] b

General Table of Pop (soft) and Push (performance) Gains ranges of current use, please work with
CTW Automation technicians before trying settings outside of these ranges.

POP Gains PUSH Gains - General
"soft" Performance Range
AFF 125 125 125 125
DFF 0 0 0 0
JFF 0 0 0 0
KDI 0 0 0 0
Kl 25 25 25 25
KP 500 1000 1200 500 - 1400
KPI 0 0 0 0
KPI 0 0 0 0
KPOS 50 100 150 50 - 150
PFF 0 0 0 0
Static Friction Comp 0 0 0 0
VFF I I | |

LA-48 PUSH and POP GAINS Table 4-2020
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Pop Gains — LA Series of actuators

Pop Gains are non-Performance movement gains. Pop Gains are stored in the Configuration area and
are meant to provide a nominal setting for movement only with no regard to performance or
frequency response. These are “soft” gains meant to move from one position to another, such as
MoveToPosition, Rod Force and Warm-up commands without any additional requirements.

. -

| Defau!d

Fo
u_i; :
e
= E
4 Analog In |E §1
Channels E g
P Maximum channel r... 4000 ::_
Maximum chanrllels B
Padding type Mirrer f
. Sample rate 1000
Voltage gain range Input +/-10 V X
“ fains
AFF | 12500 ~|
' | 100 |
JFF | 000 v |
KD | 000 ~|
Ki | 2500 |
| o | 50000 ~ |
ke | 000 | =
KP| | 000 ¥
_ | «xeos | 5000 ~|
PFF | 000 ~|
Static Friction Comp.. | 0.0 Amps v |
VFF | 100 v

Pop Gains

End of LA Series of gains

CTW Automation LA Software manual 26




Gains - Roehrig EMA Section for Push gains

Push Gains — Roehrig EMA systems - this is based on the encoder

e Depending on how complete of an upgrade CTW performed on your EMA, it is
important to understand what type of encoder and gains settings you should use.

Push Gains are Performance Gains to best control movement.

This command allows the User to send tailored “gain” settings for a particular specimen or test
velocity. These can be used to get a better performance in a given area. Please consult CTW

for what these should be and what possibilities exist for changing.

/" Active Shoek Repart

 Command Paamters
| AR | 100 *|
‘ 1. Enable Axis X DEf | 100 vi
2. Move To Position: at [0.25 in/s] X Jif | (.00 YI
3. Temperature Warmup: to [90 °F] at [10 inis] max [300 3] x Kdi | 0.00 '.!
Ki | 1000.00 ¥ |
4. Start Recording X : i
= Kp ! 100000.00 ~|
‘ 5.Rod Force: at [0.5 in/a] move to [start: 1 | test: 3 | rev: 4 in] settle [2 5 X Kpl | 0.00 ,:
i 6. Push Gaina: Ep [100000], Ki [1000]. Epos [200], Aff[1], DE[1]. VE[1] X Epi | 0.00 _'|
Kpos i 200.00 |
7. Move To Position: at [0.25 in/s] X " L ]
PEf ! 000 v|
[} 8.Run Test Speed[]: at [10in/s] Cycles [zelect Ird of 3] Amp [1 in] X Static Friction Co.. | D.D_:’&mps '!
9, Run Test Speed[]: at [ in/z] Cycles [select 3rd of 3] Amp [1 1n] X Vit | 100 v |
B | 10.Rin Test Speed[]: at [ in/s] Cycles [select 3rd of 3] Amp [1 in] x *Speak Start Cue [
*Bpeak End Cus N
11, Run Teat Speed[]: at [1 in/s] Cycles [zelect 3rd of 3] Amp [1 m] x
L 12, Stop Recording X
: 13. Move To Zero: at [0.25 infg] X
| ) ) |
14, Disable Axis X |
|
Push Gains — EMA Series — example in Test Builder
CTW Automation LA Software manual
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Gain Table for EMA series

General Table of Pop (soft) and Push (performance) Gains and ranges of current use, please work with
CTW Automation technicians before trying settings outside of these ranges.

POP Gains "soft" PUSH Gains - General Range
Non-performance Performance &
AFF I I I I
DFF I I I I
JFF 0 0 0 0
KDI 0 0 0 0
KI 800 1000 2000 1000 - 2000
100000 -
KP 80000 100000 110000 1 10000
KPI 0 0 0 0
KPI 0 0 0 0
KPOS 200 200 250 200 - 350
PFF 0 0 0 0
Static Friction 0 0 0 00- 1
Comp
VFF I I I I

CTW Automation LA Software manual
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Gains — Roehig EMA series for pop gains

Pop Gains — Roehrig EMA systems
Pop Gains are non-Performance movement gains.
They are stored in the Configuration area and are meant to provide a nominal setting for
movement only with no regard to performance or frequency response. These are “soft” gains
meant to move from one position to another, such as MoveToPosition, Rod Force and Warm-
up commands without any additional requirements.

X

4dCErRE

Analog-in Channels 4
Channels 14 channels -
Maximum Channe... 2000

Sample Rate 2000
Voltage Gain Range  Input+/- 10V =

“ Cyele Detection

Croszover Accept... 100% =

“ Gains
AFF

DFF

UOT e MIGUos | [9UeJ aEnen| |

1.00 +|
100 ~|
000 v|

|

|

|

[ 000 +|
[ 1000.00 |
|

|

|

|

|

100000.00 = |
000 ~|

0.00 |

KPOS

PFF 0.00 |

Static Friction Co...

VEF | 1.00 ~|
“ Hardware

Actuator NDriveActuator .z

20000 |

XXXY!XXNXXXXXXlI
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Rod Force Command

This command allows the User to measure the force exerted on the damper shaft by the internal pressure.
The User defines the position and the time to pause before taking a force reading. The actuator then moves
to the “Wave Reversal Position” at the requested “speed” before going back to the position to take another
reading.

Note: Start position and Position should be the same.

Note: the “Valve Reversal Position” is a position, not a distance to move and return.

Teat Example A ctw m
b G Pt |
0l — | CPoitinStarr | .
1 Enable Ass )| pr—
i 2, Move To Position Absolute: 0.5 in] at [0.6 in/s] X Position Valve Rer... ‘
8 Timed Warmuy: for 5 at 10 0] max [110°F] - e
Speed
4, Start Recording X “Syeak Start Cue
. 5, Set Rod Diameter: to [0.623 ] X *Speak End Cue
6. 5et File Name: to [CTW Automation] X
i 7. Edit Fields x
8, Rod Force: at [0.3 in's] move to [start: 0 | test: 1 | rev: 1in] settle [23] X
i 9. Rod Force Multi Point: at [0.5 in's] stavt at [start: 0.125 | between: 0.169 | and: 4,484 | rev: 4.528 in] settle [2
10.Move To Position Absolute: [0.11n] at [0.6 inig] X
i 11. Run Test Speed[]: at [2 mv/a] Cycles [zelect Ind of 2] Amp [2 in] x
Rod Force
O Foree 01 ! D s end I O3 [ vetocity T velocityCommand 1 it O O mand 1
. Position and Start ,
o £5 5" Wave Reversal
Position of 2.0 g "
Position: 2.50 |
3 —1 | ] |
|
|
25- T
15 | L g
/ \/
Test Speeds
- - Rod Force Pause = _ —
a5
: i
(1] 2 4 6 8 10 2 14 16
Time (s)

Example of Displacement trace of Rod Force test
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Temperature Warmup

This command allows the User to warm the specimen to a set temperature. Movement is from BDC in the
positive direction from the last position.

(@7
=
i<}
o
&
=1
o
Q_
- st Sequence “ Command Parameters B ! E“_‘
= : Downward Speed 10inss ||| S
Enablefus x = I B=3
Maximum Allawed R... 3000s ~||[[S
— | StartRecording > . . = =N
= Negative Amplitude 10 = ||
MoveToPosition x Positive Amplitude [ 10in ':
i TimedWarmup : Warm for: 4.0000 s * Speak End Cue ]
RodForce : Speed: 0.5 in/s x Speak Start Cue O |
i MoveToPosition X Temperature 100F ~ I
PushGains x Upward Speed L 18inss = ||
. Wave Type Sine Ll
Testvelocity : Run Cycles: 3 * |
- StopRecording x
=) PopGains >
- MoveToZero x
Disablefuis X
Il | TemperatureWarmup : Warm to: 1100 F at 1.0 infs "

Temperature Warmup

A 1.0” Negative Amplitude and a 1.0” Positive Amplitude will result in a 2.0” movement in the
positive direction from where the actuator’s last position was.

[F Force [ Displacement [T DisplacementCommand [ DisplacementError ] Velocity [T VelocityCommand ] i = B a L

Warm-up phase
example of a 1.0"
Positive and a 1.0"
Negative Amplitude.

= IEEEN Note: motion is all
positive from last
- | position.

0 \ Move to Position: from
0.0 to 1.0" at specified
speed

5 10 15 20

Example of “Move To Position” and “Temperature Warm-up”
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Test Velocity

The Test Velocity command allows for running the damper at various velocities over various amplitudes and
wave types. It can include different positive and negative amplitudes as well as different velocities in the
Upward and Downward directions.

Test Sequence e 4 Command Parameters
— Acceleration Limit G 100G *
1, Enable Axis X Amplitude [ 20~
2. Maove To Position Absolute: [0.51n] at [0.6in/s] X Amplitude [] l 20 ¥
3. Temperature Warmup: to [110 °F] at [10 in/s] max [25 3] X Cycle To Run : 2
Cycle To Select 2
4. Start Recordin X }
2 e Run Name
5.5t Rod Diameter: to [0:623 ] X Speed [4] 4.F] @:1"5 v
6. Edit Fields X el [] 40ins |
Wave Type Sine ¥
7. 3et File Name: to [CTW Automation] X
*Pauze Recording D
8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: £ 484 | rev: 4,528 in] settlz [2 5] “Speak Start Cue N
9. Maove To Position Absohte: [0.11n] at [0.6 1nfs] X *Epealt End Cue U
10. Bun Test Speed[]: at [4 in/s] Cyeles [zelect Ind of 7] Amp [2 in] X
11, Run Test Spezd[l: at [10in/s] Cycles [zelect 13t of 2] Amp [2 in] X

Test Velocity Command

(‘l”

Acceleration Limit G — this number limits the actuator to a specific peak level. “0” means no limit while or

higher limits movement to the specific acceleration. Very useful on Triangle Wave types where “10” is
reasonable to control the turn-around in direction
Amplitude (+) and (-) — the user specifies the amplitude in in each direction (compression and extension)

Cycles To Run — specify how many cycles to run during this Test Speed

Cycle To Select — defines which cycle to use for the data capture to be used for graphing and numerical
report

Run Name — a name can be given to this Test Speed

Speed (+) and (-) — speed of compression and extension can be specified and be different
Woave Type — Sine or Triangle

Pause Recording — turns off data recording for this Test Speed

Speak End Cue — audible prompt
Speak Start Cue — audible prompt
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Section VI - Building a Test

Test Builder

A Test Sequence is just a series of commands to tell the actuator what to do for the given damper or
specimen. With Probe for LA the User can build a Test using Test Builder which allows for “commands” to be
selected and placed in a string to be executed. The User can move to any position, perform a warm-up, a rod
force, multiple test velocities, various wave forms and more. These saved Tests become a file to be called out
later in the Execute window.

For the LA, a Test must include the following:

Push Gain
Test Velocity
Pop Gain

The Test must Enable & Disable the actuator to begin and end the movement.

The Test must Start and Stop recording to collect data. The User can decide just what to collect and
what to omit from the data file.

The Test must run at least one Velocity of some wave form; these can include a Sine Wave, Triangle
wave and Variable Sine wave.

Most Tests will include a few more items.

Move To Position: use this to move the actuator to a position that the damper should be tested.
Many Users test at what would be mid-stroke of the damper.
o Keep in mind, the next movement will happen from this position
Warm up: this can be timed based or temperature
o Time based allows the User to run for an amount of time at a chosen velocity and
amplitude
o Temperature based uses the IR temperature sensor to run the damper until it reaches the
desired temperature.
Push Gains: these gains are used to control the actuator in a higher degree of motion.
Pop Gains: these are the simple motion gains, generically called “soft” to be used to move from
position to position when tracking the displacement to a high degree is not important.
Move to Zero: returns the actuator to the Home position. Usually at the end of the Test.

Key Items

Wave forms move from the last position in the positive direction. If you have a negative amplitude
and a positive amplitude as is normal, the motion begins from the bottom of the over all stroke and
continues in a positive motion (up).

The Rod Force should be run at mid-stroke of the test Velocity. This will require a
MoveToPosition command after the Rod Force to be correct.

CTW Probe does NOT use OFFSETS. It is absolute movement from position zero.
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Standard Test Example

Overall View of the Test Builder with a Test Sequence loaded for example

RSPRUINER Machine Log, Frevs. Disp/ Active Shock Repart

Shock Dyno Test Builder

w:\Usexs\LA\Dmmma\CTW ‘Automation\Tests\CTW Teat Example A ctw

T

‘Axis Control Acceleration Limit G | 006G |

1 sl i [ omimin T[N g

Move Type Absolute hd

2.Move To Position Absolute: [0.5in] at [0.6inf3]

Position ‘ 05in |
Speed ‘ 0.6in/s '|
*Bpeak Start Cue D
“Speak End Cus i

3. Timed Warmup: for [5 5] at [10 infs] max [110 °F]

4. 5tart Recording

5. 3¢t Rod Diameter. to [0.625 in]

- Sl BN - A 8

6. Edit Fields

7.8et File Name: to [CTW Automation] x

8.Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4 484 | rev: 4528 in] settle [23]

8. Move To Position Absolute: [0.1in] at 0.6 in/s] x

10. Run Test Speed[]: at [4 in/s] Cyeles [zelect 2nd of 2] Amp [2 in]

11.Run Test Speed[]: at [10 in/s] Cycles [select 1st of 2] Amp [2 in]

12.Run Test Speed[]: at [15 n/s] Cycles [zelect 2nd of 2] Amp [2 1]

13, Push Gains: Kp [1200], Ki [25], Kpos [100], AZ[125], DE[0], VE[1]

14.Run Test Speed[]: at [40 in/s] Cycles [select 3rd of 3] Amp {2 in]

15.Run Test Speed[]: at [60 in/s] Cycles [select 3rd of 3] Amp [2 in]

16. Run Test Speed[]: at [70 in/s] Cycles [select 3rd of 3] Amp [2 in]

17. Run Test Speed(]: at [80 in/s] Cycles [select 3rd of 3] Amp [21n]

Validati 18. Pop Gains
Vahdate Jculati 1
Damper 19. Create PVP: C tion [CenteredAtZeroD: ] Win.Size [0.11n]

20. Export All Runs Command: Matlab MAT file (*/mat)
21. Stop Recording

22. Move To Zero: at {0.6 infs}

o 3 3¢ 3O O 3 M N I M W

23. Dizable Axiz
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Example of a Test Sequence for the LA Series of actuators

Test Sequence

1. Enable Axmis

2. Move To Position Abaolute: [0.5in] at [0.6infs]

3. Timed Warmup: for [5 3] at [10 /3] max [110 °F]

4. Start Recording

5. 3¢t Rod Diameter: to [0.625 1n]

6. Edit Fields

7.5et File Name: to [CTW Automation]

8. Rod Force Mults Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 |
§.Move To Position Abzolute: [0.11n] at [0.6 /5]

10. Run Test Speed[]: at [4 in/s] Cycles [aelect nd of 7] Amp [2 1n]

11.Run Test Speed[]: at [10 in/s] Cycles [zelect 1at of 2] Amp [2 in]
12.Bun Test Speed[]: at [15 1n/s] Cycles [select 2nd of 2] Amp [2 in]

13. Push Gains: Kp [1200]. Ki[23]. Kpos [100], Aff[125]. Dif[0). VEf[1]
14.Run Teat Speed(]: at [40 in/z] Cycles [zelect 3rd of 3] Amp [2 in]
15.Bun Test Speed[]: at [60 in's] Cyecles [zelect Jrd of 3] Amp [2 in]

16. Bun Test Speed[]: at [70 in/z] Cyeles [select 3rd of 3] Amp [2 in]

17. Run Test Speed[]: at [80 in/3] Cycles [select 3rd of 3] Amp [2 in]

18. Pop Gainz

19. Create PVP: Calculation [CenteredAtZeroDisplacement] Win.Size [0.1 m]
20. Export All Runs Command; Matlab MAT file (*.mat)

21, Stop Recording

22. Move To Zero: at [0.6 m/s]

13. Disable Axis
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Building a Test Sequence — step by step

| — Enable Axis: enable the actuator so that it can move. This turns the actuator “on” noting that does not
mean it will move; it is simply ready to be moved

Dnzahle Awia

Enahles Axis Home Amisg

2 — Move To Position: move to a beginning position. Home is Zero — the actuator all the way down —
resting position. You need to move it to what might be a BDC position for your Warm-up cycle.

Move To Position

Move Ta o

The User can input a position and speed to move the actuator.
- Example, move to 1.00 inch as a speed of 0.50 in/sec. or move to 10 mm at |5 mm/sec

BOen RSae ¥ Saeks ik

Aetw

!
i Enabledyis X
i StartRecording X
[ | MoveToPosition X
-| PushGains X
l' Testhelocity : Run Cycles: 3 X
-| Testhelocity: Run Cyeles: 3 X
l Testhielocity : Run Cydes: 3 X
| Testielocity : Run Cycles: 3 X
Il StopRecording X

# Command Parameters

Acceleration Limit G |

Acceleration Type  Sinusaidal

Move Type Absolute

Pasition |

10in »

Speak End Cue 0
Speak Start Cue 0

Speed i

Winks

. Acceleration Limit G
| Acceleration Type
| Move Type

Position from Home

Speed to move

3 Force M@ B

25

O o ommand ] D:

I Velocity [ VelocityCommand [ VelocityEror [

2]
:

@5

el

Move to Position: from
0.0 to 1.0" at specified

speed

CTW Automation LA Software manual
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Building a Test Sequence — step by step (cont)

3 — Temperature Warmup or Timed Warmup: a pre-testing cycle. You should always move the damper
even for a few seconds before beginning the data collection phase just to ensure some level of uniform state.
The Timed Warm-up runs for a specified time (in seconds). The Temperature runs until a specified
temperature is reached.

Specimen Temperature Conirol

Temperature | Temperature Timed
Cooldown Warmup Warmup

Temperature based

Test Sequence

Time based

4 Command Parameters

tmgliel] Wi
1. Enghle Ars KU gl 10in *
8 Move o Bsiion Aot [05a] ¢ 08 n] x B0s v
3. Tmpeatue Wavmup: o [110°F af [10] s 35 x| it | 00 *
‘ Speed ] | 1001 7
4, 3tart Recording X
Temperature ‘ 100F +
8.5t Rod Diameter: to [0 623 1n] X Tave Trpe Sine 4
6. Edit Fields X || SpeakStatCe  []
SpeakFrdCue [
7.8¢t File Name: to [CTW Automation] X
8.Rod Force Multi Point: at [0.3 in/s] start at [starr 0123 | between: 0.169 | and: 4484 | rev: 4 528 1n] sentle 2]
0. Move To Pozition Absolute: [0.1in] at [0.6 1n/] X
10.Run Test Speed(]: at [4 i's] Creles [select 2nd of 2] Amp [2in] X

Actw

CTW Automation LA Software manual

4 Command Parameters

Amplruie ]| L0in v
1, Enable Asis K il 10
9. Move To Position Absolute: [051] at [06 g X Runtime Maximum | FUER ‘
3 Timed Warmuy.for 5 at 10 in] max [110°F) x| = | 10inls v
Speed ] | 100 v
4, Start Recording X
Temperstwe | 100F =
5,54t Red Diameter 10 [0 605 ] X || HoeToe a0 3
6. Edit Fields X Speak dtan e [
“peakEndCie [ ]
7.5t File Name: to [CTW Automation] X
8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between; 0,169 | and: 4484 | rev: 4.528 ] settle [2 3]
9. Move To Poaition Abaohute: [0.11n] at [0.6in3] X
10, Run Test Speed[]: at [41ns] Cyeles [select Ind of 2] Amp [2m] X
11, Run Test Speed[]: at [10 in/s] Cycles [zelect 1at of 2] Amp [2 1] X
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Building a Test Sequence — step by step (cont)

3 — Temperature Warmup or Timed Warmup (con’t):

3

Warm-up phase

. Lk / example of a 1.0"

| Positive and a 1.0"
Negative Amplitude.
Note: motion is all
positive from last

15— | position.

| \ Move to Position: from
0.0 to 1.0" at specified
speed

Example of “Move To Position” and “Temperature Warm-up”

CTW Automation LA Software manual
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Building a Test Sequence — step by step (cont)

4 — Start Recording: everything after this will be data you can view. Note normally we do not collect the
warm-up phase as it just adds to the file size. You are free to do so if you wish.

Read Average L et Hod 3 Stop
Comatant =i Diameter Bepo Recording

Note: Start Recording is also the Command that allows you to load a Fields Set for taking notes for this
particular Test Sequence. Using the “File Folder” icon in the Command Parameters you load your previously
created Fields.set file to be used in conjunction with the Edit Fields Command.

Note: This Test will always contain this Field after saving.

Test Sequence

1.Enable Axis

2.Move To Position Abzolute: [0.51n] at [0.61nf3] X
. 3. Temperature Warmup: to [110 °F] at [10 infs] max [25 3] X
. 4, Start Recording X

5, 5et Rod Diameter; to [0.625 in] X

6. Edit Fields X

7.5et File Name: to [CTW Automation] x

8. Rod Force Mults Pomt: at [0.5 m/z] start at [start: 0.125 | between: 01189 | and: 4484 | rev: 4528 m] settle [25] |

9. Move To Position Absolute; [0.11n] at [0.61n's]

10. Run Test Speed(]: at [4 in/z] Cyeles [zelect Ind of 2] Amp [2 in]

11. Run Test Speed]: at [10 in/s] Cycles [zelect 1at of 2] Amp [2 in]
12.Run Test Speed[]: at [13 in/s] Cyelea [selsct Znd of 2] Amp [2 in)

13. Push Gains: Kp [1200], Ki[25], Kpos [100), AR [123], DE[0], VE[1]

14. Run Test Speed[]: at [40 in/s] Cycles [select 3rd of 3] Amp [2 ]

CTW Automation LA Software manual
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X

|4 Command Parameters

Field Set Shock Name:
Shoek ID:

Vehicle:

Location:
Compression Valving:
Rebound Valving:
Piston:

Other valving:
Compression setting:
Rebound setting:
Preload Setting:

Notes:

Ak

PR

4| 4

R CIRTICIT

|
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Building a Test Sequence — step by step (cont)

5 — Set the Rod diameter: this command is not required but it allows the User to set the shaft diameter of
the damper and keep it specific to this Test. This information is saved with the data file. This diameter is also
used later to calculate the Gas Force in the damper.

Note: this diameter cannot be changed while the Test is running. It is designed to be correct when you build
and save the Test. It allows you to make Tests specific to a given damper’s shaft diameter.

Eead Average L 26t Hod Start Stop
Conatant A Diameter Becording Recording

Note: In this case the shaft diameter is 0.625”.

i
Rod Di.. 06%m »
1.Enable Awis X
2. Mave To Position Abaolute: [0.51n] at [0.6 inf3) b
3. Temperature Warmup: to [110 °F] at [10 in/s] max [23 3] X
4, Start Recording X
5. 3¢t Hod Diameter: to [0.62 ] X
6.Edit Fields X
7.5t Fils Name: to [CTW Automation] X
8. Rod Foree Multi Point: at [0.5 in/s] start at {start: 0.125 | hatween: 0,168 | and: 4484 | rev: 4578 1n] zettle [2 3]
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Building a Test Sequence — step by step (cont)

6. Edit Fields: this command causes a prompt during the Test that allows the User to enter information
about the damper that will be saved with the data file. These Fields (or notes) can be custom made to allow
you to enter as much data as you want. There is an addendum in this manual with further instructions on

creating these Fields.

We have also created the original Roehrig Shocké layout and it is available for download on our website.

User Interaction

Export All Export Kun
Edit Fields Runs Trata Prompt Uzer §Set File Name
Command Command

Example of the pop-up that would appear during the Test running.

File Editor \

CTW Automation 9

Constants Channels  Velocity Filter

Shock Name: |£|
Shock ID:
Vehicle:
Location:

Compression Valving:
Rebound Valving:
Piston:

Other valving:
Compression setting:
Rebound setting:
Preload Setting:

Copy from most
‘ racer[t fest

E

.
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Building a Test Sequence — step by step (cont)

7. Set File Name: this command allows the User to enter a name for the data file while the Test is running.
You can enter a Name as well so that all you might do is add a number. You can enter a directory to use as
well.

Note: You do not have to use this command, it is optional. If you do not use this command you will get the
Save as screen at the end of the Test instead.

e |Initial Directory — allows the User to set an initial folder for the data file to be saved
e Suggested File Name — allows the User to give an file name. This is useful if collecting in a series or
if some information in the File Name is always the same.

el Frevs Disp/ Active Shock Report

st Example A.ctw [j[m
[ Command Parameters :

C\Uszera® LA Desktop ' New
1. Enable Axis x f.older
Suggested File Name | CTW Automation

2. Move To Position Abzolute: [0.5in] at [0.61n/s] X *Speak Start Cie |
3. Timed Warmup: for [0 5] at [10 in/s] max [110 °F] >
4. Start Recording >
5. 5et Rod Diameter: to [0.625 m] >
6. Set File Name: to [CTW Automation] Fat
7. Edit Fields P

8. Rod Force Multi Poant: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4 484 | rex- 4528 in] settle [2 5]
9. Move To Position Abzolute: [0.11n] at [0.6 infs] X
10. Run Test Spesd[]: at [2 in/z] Cycles [select 2nd of Z} Amp [2 1n]

11. Run Test Spead[l: at [4 in/a] Cycles [zelect 2nd of ] Amp [2 in]

12. Run Test Speed(]: at [6 in's] Cicles [select 2nd of 2] Amp [2 in]

When building the Test you can:
Specify where the data file will be stored on the computer

Specify an initial Name that you can add to or alter during the Test
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Building a Test Sequence — step by step (cont)

8(A) — Rod Force & Rod Force Multi Point: these commands allow the User to measure and save the
Rod Force in one of two ways; a single position or a multiple position format.

BEod Force Run Test
|

Rod Force: If your damper does not have a large variation from BDC to TDC of rod force you can use the
Rod Force command. It measures the Rod Force at one position. This is typically mid-stroke of your Test
velocity.

- Position Start: consider this to be a position to move from on the way to the Rod Force
position. On a crank dyno the Position Start would be BDC and it would move to the Position Test
to take the first reading.

- Position Test: this is where you want to take the Force reading. It is typically mid-stroke of the
Test Velocity. Keep in mind it is absolute position. On a crank dyno it would be mid-stroke.

- Position Valve Reversal: the position the actuator will move to/from in between Position Test.
The idea is to move up and then back down to reverse any seal directions.

- Settle Time: how long the machine will pause and hold before taking a force reading. This will
vary based on how much bleed is in the damper system. More bleed might only need | second, less
bleed perhaps 2 or 3 seconds.

- Speed: the speed that the actuator will move between positions. The slower the speed, the less
internal pressure will be generated during the move and the more accurate the reading.

Test Example A ctw D D
=
[ — = Position Start 00 v
o al = 31
L. Enable Axis = Position Test 10 +|
. 2.Move To Position Absolute: [0.5 in] at [0.6 infs] < Position Valve Rev... 10in
3. Timed Warmup: for [5 =] at [10 in/s] max [110 °F] x Settle Time _ 20s -
Speed 05infs «
4. Start Recording > T
S *Speak Start Cue O
B 5. 5et Rod Diameter: to [0.622 m] * *Speak End Cue [T
6. Set File Name: to [CTW Automation] >
[ 7. Edit Fields x
‘ 8. Rod Force: at [0.5 infs] move to [start: 0 | test: 1 | rev: 1in] settle [25] o
. 9. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4 484 | rev: 4.528 in] settle [2
10.Move To Position Abzolute: [0.1 in] at [0.6 infz] >
. 11.Run Test Speed[]: at [2 infa] Cycles [select 2nd of 2] Amp [2 in] x

The Rod Force Command
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Building a Test Sequence — step by step (cont)

In the image the actuator moves to the Position Test from the Position Start. Thses can be different or the
same.

tError [ Vielocity [ VelocityCommand [ VelocityError [ leration [ isnCommand [ A

o

| Force [ Temperature B Displacement [ Displ

- Position and Start
Position of 2.0"

Wave Reversal
Position: 2.50"

E
£
g
=]

Test Speeds
Rod Force Pause - - -

Time (s)

Visualazation of the Rod Force movement based on Displacement

This shows that the actuator went to the Start Position and then the Test Position (2.00”) then settled before
taking reading of the load cell. The actuator thenwent to the Wave Reversal position and then back to the
Test Position and then paused again. This movement allows for the seals and shaft to move in both directions
before taking the force reading.
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Building a Test Sequence — step by step (cont)

8(B) — Rod Force & Rod Force Multi Point: these commands allow the User to measure and save the Rod
Force in one of two ways; a single position or a multiple position format.

BEod Force Run Test
peed

Rod Force Multi Point: If your damper has a large variation from BDC to TDC of rod force (motorcycle
forks with springs, bicycle dampers or any large diameter shaft/large gas chamber can be examples) you can
use the Rod Force Multi Point command to measure the rod force at multiple positions to provide a curve to
be applied based on position. Instead of removing just one constant force it removes the force based on the
position so that it varies from BDC to TDC. This way you remove the larger spring type addition.

Fotsommes « Command Parsmeters |
r — 4 Position Start 0.125in - |
SRS - Position Valve Rev... _. 4.528in |
2. Move To Position Absolute: [0.51in] at [0.6 in/s] X Settle Time | 20s v|
3. Temperature Warmup: to [110 °F] at [10 in/s] max [25 5] x Speed 0.5infs = |
Positions Table o entries -
g cordin T |
it et I Limit Exclusion Pe... 10% ~|
5, Set Rod Diameter: to [0.625 in] > *Spealk Start Cus [l
= =
6. Edit Fields x Speakkad Cue U

7. 8et File Name: to [CTW Automation] x

8.Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and; 4484 | rev: 4,528 in] setile [2 5]

9. Move To Position Absolute: [0.1in] at [0.6 infs] >

10. Run Test Speed[]: at [4 in/z] Cycles [zelect 2nd of 2] Amp [2 in] X
11.Run Test Speed[]: at [10 in's] Cycles [zelect 1at of 2] Amp [2 in] x
12.Bun Test Speed[]: at [15 in/s] Cycles [select Znd of 2] Amp [2 in] x

Position Start: this is the lowest position of the Test

Position Valve Reversal: this is the highest position of the Test

Settle Time: how long the machine will pause and hold before taking a force reading. This will
vary based on how much bleed is in the damper system. More bleed might only need | second, less

bleed perhaps 2 or 3 seconds.

Speed: the speed that the actuator will move between positions. The slower the speed, the less
internal pressure will be generated during the move and the more accurate the reading.

Positions Table: this is where the software generates a table of positions to be used to take force
readings over.

Enter the number of Points to use in “odd” numbers of 3, 5 or 7. Click “Calculate Positions and a

table is generated for the # of points. You can change, by hand, each point if you like. See Table
below.
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Building a Test Sequence — step by step (cont)

8(B) — Rod Force & Rod Force Multi Point:

Test Sequence

Position Start

I 1. Enable Axiz

2. Move To Position Absolute: [0.5in] at [0.6 infs]

3. Temperature Warmup: to [110 °F] at [10 in/s] mazx [25 s]
4, Start Recording

5. Set Rod Diameter: to [0.625 in]

6. Edit Fields

7. Set File Name: to [CTW Automation]

9. Move To Position Absolute: [0.1in] at [(1.6 infs]

10. Run Test Speed[]: at [4 in/s] Cycles [select Znd of Z] Amp [21n]

11.Run Test Speed[]l: at [10 in/s} Cycles [zelect 1at of 2] Amp [2 in]
12.Bun Test Speed[]: at [15 in's] Cycles [select 2nd of 2] Amp [2 ]
13.Push Gains: Kp [1200], Ki [25], Kpos [100], Aff [125], DE[0]. VE[1]
14. Run Test Speed[]: at [40 in/z] Cyclea {zelect 3rd of 3] Amp [2 in]

15.Run Test Speed[]: at [60 in/s] Cycles [select 3rd of 3] Amp [2 in]

16.Run Test Speed[]: at [70 in/s] Cycles [zelect 3rd of 3] Amp [2 in]

17.Run Test Speed[]: at [80 in/s] Cycles [select 3rd of 3] Amp [2 in]

X X ¥ ¥ X ¥ X

8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.189 | and: 4 484 | vev: 4 528 in] zettle [2 3] |

X

X XN X ¥ &N

>

Settle Time
Speed

*Speak Start Cus
*Speak End Cus

Rod Force Multi Point — Table shown

Poszition Valve Rev.

“ Command Parameters

Positions Table 5 entries

Limit Exclusion Pe.. Number of Points

o BT

I

Calculate Positions | Add Row

j_\THmbe_r of test points to generate when clicking
Calculate Positions button.

ST

Position

0.169026 In
1247633 in

2.32628in
3.404806 in
4483533 m

=

Below you can see what the actuator will do based on position to get a range of measurements for the rod
force. A force curve is generated from the points to be removed from the data. This helps remove the “static
spring forces” from the dynamic damper data.

¥ Test Builder,” Machine Log,” Fre vs. Vel Frevs. Abs Vel Frcvs. Disp, Active Shock Report JSRSKIDROIISEROSE

C e @)

L —

%

1

@ =

@) Foree @ ) Temperature @D oiocement Frror (@) Veloeity @ ) velosityCommand
@ ) velocityEmor @) Acceleration (® ) AccelerationCommand (@ ) AccelerationError @) GenerawedVelocity
B3 Runs  Cycles  FFT
View d 45 =
CTW Automation 9 g =
4
=35 /
3
= //
H
3 :
=
15
&
5 |
05 \ i
! W
- 10 15 20 25 30 35 40 45
Time (s)
Displacement signal showing the various points for the Rod Force Multi Point Test
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Building a Test Sequence — step by step (cont)

8(B) — Rod Force & Rod Force Multi Point: these commands allow the User to measure and save the Rod
Force in one of two ways; a single position or a multiple position format.

Additional view with notations
===ty

¥ Test Builder,” Machine Log Fre vs. Vel Frc vs. Abs Vel Frevs. Disp/ Active Shock Report <l

@) Foxe @ ) Temperature @D pirtcemen @ ) Displacemen:Command (@ ) DisplacementErrer (@) Velocity @) VelocityCommand
® ) vVelocityEror ® ) Acceleration ® ) AccelerationCommand (@) A fonError @ ) GeneraredVelocity

Runs  Cycles  FFT

Pyo = ., Position Reversal -

¥ CTW Automation 9

Highest Point to measure

5 Point Table:
2 measurements at each . /
position are added and divided /

s

by IFZII s

d / Displ
s

25 B /

2 Both Force readings added
e | / | together and then divided by (2)

15
|

for the Rod Force measurement at
First/lowest positionlto /
measure \ /
0.5 \ T

each point ‘
Position Start ——

Time (s)

Rod Force Multi Point further notated
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Building a Test Sequence — step by step (cont)

9 — Move to Position: use this command to get ready to begin your Speed Tests.

Note: the CTW Probe software works from a absolute position (NOT OFFSET). After the Rod Force test
you will need to move the actuator to your desired position to begin.

In the example below the actuator ends the Rod Force Mulit Point Test at “Position Start”. This Test moves
to 0.50” before startting the first Test Speed.

= CTW Probe Version: 20.4.1.5000

", Shock Dyno

File Live Tools Views

Test Builder/ Machine Log/ Fre vs. Vel/ Fre vs. Abs Vel ” Fre vs. Disp/ Active Shock Rewnﬂ_hﬁbjﬂﬂw

@) foce @) Temperatue @D visviscenen o (D) o (@) Velociy @) veotyGommand (@) VelsiyError @) accelenation
@) acel mmand (@) 4 @) Genesedveloety

[tormoy aart/i i

o0 1590 2orooRa 169l

¥l CTW Automation 10

WO EIMAPUan| [SUE] SSNED)

g
]
b
A

T 7 Iy Time (5)

Full view of Displacement signal for the Test example.
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Building a Test Sequence — step by step (cont)

10 thru 17 — Run Test Speed: this command allows you to enter Test Speeds for the test.

BEod Force Run Test
peed

From this command you can run a Sine or Triangle wave. You can vary the amplitude (under certain
restrictions) and velocity in each direction based on a number of parameters.

- Acceleration Limit G — this parameter puts a limit on the actuators ability to accelerate. Typically
left at “0”. However when using Triangle waves it reduces the turn around stress on the system. In
this case “10” (G’s) is adequate.

- Amplitude (+) / (-) — these options actually work on the wave form based on a offset mid-point.
Meaning the (+) is Compression Closed / Rebound Open phase while the (-) is the Compression
Open / Rebound Closed phase.

- Cycles To Run — specify how many cycles to run during this Test Speed

- Cycle To Select — defines which cycle to use for the data capture to be used for graphing and
numerical report

- Run Name — a name can be given to this Test Speed

- Speed (+) and (-) — speed of compression and extension can be specified and be different
- Wave Type — Sine or Triangle

- Pause Recording — turns off data recording for this Test Speed

- Speak End Cue — audible prompt

- Speak Start Cue — audible prompt
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Building a Test Sequence — step by step (cont)

10 thru 17 — Run Test Speed: this command allows you to enter Test Speeds for the test.

Test Sequence

4 Command Parameters

6. Edit Fields

Aceeleration Limit G | 100G |
1. Enable Axis x Amplitude [+] | 20 v
2. Move To Pozsition Absolute: [(.5 in] at [0.6 in/s] X Amplitude [] | 20in v |
1
3. Temperature Warmup: to [110 °F] at [10 in/s] max [25 3]} x Gyele-To Ruin | 2
Cyele To Select | 2!
4. Start Recordi X
h e Run Name [
5.8t Rod Diameter: to [0:625 1] X Speed [+] | 4.0infs v |
6. Edit Fields x “peeit H | 40mis v
Wave Type Sine hd
7. Set File Name: to [CTW Automation] x
*Pausze Recording |:|
8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.168 | and: 4 484 | rev: 4 528 in] settls [2 5] *Speak Start Cue O
9, Move To Position Abschute: [0.1 in] at [0.6 infs] X “Speak End Cue O
10. Run Test Speed[]: at [4 in/3] Cycles [zelect 2nd of 2] Amp [2 in] X
11. Run Test Speed[l: at [10 in/s] Cycles [select 13t of 2] Amp [2 in] x
Test Speed — Sine wave
* Comman Pramerrs
Acceleration Limit G | 100G 7|
1.Enable Axis X Amplitude [+] | 90m - |
2. Move To Pozition Abaolute: [0.5in] at [0.6 in/s] X Amplitude [] | 290in ¥ |
3. Temperature Warmup: to [110 °F] at [10 in/s] max [25 5] X Cycle To Run | 2|
Cyele To Select | 2
4. Btart Recordin, X 5
i Run Name [
5. Bet Rod Diameter: to [0.620 m] x Speed [+] ! 40infs = |
x Speed [1 ! 40ins v|
x

7. 8et File Name: to [CTW Automation]
8. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and- 4 484 | rev: 4 528 in] settle [2 3]
9. Move To Position Abaclute: [0.1 in] ‘at [0.6 in/s] X
10.Run Test Speed[]: at [4 in's] Cycles [select 2nd of 2] Amp [2 1n]
11.Run Test 3peed[l: at [10 in/z] Cycles [zelect 1at of 2] Amp [2 1n]

12.Run Test Speed[]: at [15 iniz] Cycles [zelect 2nd of 2] Amp [2 in]

oW D

13. Push Gains: Ep [1200], i [25], Kpos [100], Aff[125], DE[0]. VE[1]

Test Speed — Triangle wave

CTW Automation LA Software manual
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Building a Test Sequence — step by step (cont)

I3 — GAINS: this command allows you to add parameters to the actuator movement. The goal being to get
the desired movement to follow the actual movement.

Gains — Caution
** Please be aware and understand that there is a very large difference in Gains and PID loop settings
between the CTW LA Series and the Roehrig EMA. If you are unsure, contact CTW.

Push Gains — LA series of linear actuators

Push Gains are Performance Gains to best control motion when performance is needed. This
command allows the User to send tailored “gain” settings for a particular specimen or test velocity. These can
be used to get a better performance in a given area. Please consult CTW for what these should be and what
possibilities exist for changing.

e Push Gains should be added above 10 in/sec <> 250 mm/sec Test Speeds.

o |If the Test has a PUSH Gain command you are required to finish with a POP gain.

Gains = Caution

** Please be aware and understand that there is a very large difference in Gains and PID loop settings
between the CTW LA Series and the Roehrig EMA. If you are unsure, contact CTW.

Push Gains — LA series of linear actuators

Push Gains are Performance Gains to best control motion when performance is needed. This
command allows the User to send tailored “gain” settings for a particular specimen or test velocity. These can
be used to get a better performance in a given area. Please consult CTW for what these should be and what
possibilities exist for changing.

Test Sequence I “ Command Parameters

Aff 12500 *|
1. Enable Axis X DEf T 000 -
2. Move To Position Absolute: [0.5in] at [0.6 infs] b Jif 0.00 «
3. Temperature Warmup: to [110 °F] at [10 in/s} max [25 5] x K, L .0'00 i
Ki 2500
4. Start Recording > - —— 1
Ep 120000 ~|
5. 5et Rod Diameter: to [0.625 in] x Hpl 0.00 ~|
6. Edit Fields x Kpi . 0.00 ~ ||
Kpos 100.00 - |
7. 8et File Name: to [CTW Automation] x = - —
P 0.00 »
B.Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: 4.484 | rev: 4.528 in] settle [2 5] Static Friction Co... | G.O A‘mps |
9. Move To Position Absolute: [0.11in] at [0.6 1nfs] x Vit 100 = |
10. Run Test Speed(): at [4 in/s] Cycles [sslect 2nd of 2] Amp [2 in] x “Speak Start Cue [
*Speak End Cue [
11.Run Test Speed[]: at [10 in/z] Cycles [select 1at of 2] Amp [2in] X
12. Run Test Speed[]: at [15 in/s] Cycles [zelect 2nd of 2] Amyp [2 in] >
13.Push Gains: Ep [1200], Ki[25]. Kpos [100], Aff[125], DE [0]. VE[1] >

: ** Use these settings unless you
14. Run Test Speed(]: at [40 in/s] Cycles [select Srd of 3] Amp [2in] x4 have worked through new settings
with CTW Automation **
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Building a Test Sequence — step by step (cont)

Gains — Table for LA Series

General Table of Pop (soft) and Push (performance) Gains ranges of current use, please work with

CTW Automation technicians before trying settings outside of these ranges.

AFF 125 125 125 125
DFF 0 0 0 0
JFF 0 0 0 0
KDI 0 0 0 0
Kl 25 25 25 25
KP 500 1000 1200 500 - 1400
KPI 0 0 0 0
KPI 0 0 0 0
KPOS 50 100 150 50- 175
PFF 0 0 0 0
Static Friction Comp 0 0 0 0
VFF I I I I

LA-48 PUSH and POP GAINS Table 4-2020
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Building a Test Sequence — step by step (cont)

Pop Gains — LA Series of actuators

Pop Gains are non-Performance movement gains. Pop Gains are stored in the Configuration area and
are meant to provide a nominal setting for movement only with no regard to performance or frequency
response. These are “soft” gains meant to move from one position to another, such as MoveToPosition, Rod
Force and Warm-up commands without any additional requirements.

T e g
| Defau!d |'I - n - .
= </
“ Analog In - §.

Channels [l gl

P Maximum channel r... 4000 i

Maximum chanrllels B
Padding type Mirrer s
. Sample rate 1DOE.|I
Violtage gain range Input +/- 10 v X
“ fains
AFF | 12500 ~|
' | 100 |
JFF | 000 |
KD | 000 ~|
Ki | 2500 |
] xe | 50000 ~ |
ket | 000 | =
KPI | 000 v/
_ | «xeos | 5000 ~|
PFF | 000 ~|
Static Friction Comp... | 0.0 Amps v |
VFF | 100 v
o Pop Gains

End of LA Series of gains
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Building a Test Sequence — step by step (cont)

I8 — POP GAINS: this command returns the actuator Gains to the default gains. These are best for non-
critical movement. The User should always return to POP gains after the last speed for actuator stability.
Complete Gain details can be found above.

Note: If you use the Push Gain command you MUST use the POP gain command in tandem.

|9 — Create PVP: this command allows the user to create a PVP from the given Test Speeds data.

Rod Foree BRun Test

You can create a PVP from the Data using Peak Velocity, Peak Force or using a averaging window
centered around mid-stroke of the Test Speed. From the drop down menu, chose your PVP type and then a
window to use for the data.

¢ Command Farameters |
i PVPCalculation Centered At Zero Dizplacement A
4 Enable Az x Window Size olim v
2.Move To Position Absoluie: [0.3 in] at [0.6 /5] x |
3. Timed Warmup: for [5 5] at [10 infs] max [110°F] x
4. Start Recording x

5.Rod Force Multi Point: at [0.5 in/s] start at [start- 0.125 | between: 0.169 | and: 4.484 | rev: 4 528 in] settle [2

o

]

6.Move To Position Absolute: [0.1 in] at [0:6 infs] x
7. Bun Test Speed[]- at [10 in/s] Cyeles [select 1at of 2] Amp [2 in] b
B. Ezport Run Data Command: Comma Separated Value file (*.cav) b3
9. Run Test Speed[]: at [15 in/s] Cycles [zselect 2nd of 2] Amp [2 in] x
10.Push Gains: Ep [1200], Ki[25], Kpos [100], A#{125], DE{0], ViE[1] x
11.Run Test Speed[]: at [40 in/z] Cycles [select 3rd of 3] Amp [2 ] x
12.Pop Gains x
13. Create PVP: Calculation [CenteredAtZeroDisplacement] Win Size [0.1 1] X
14. Export All Runs Command: Matlab MAT file (*:mat) x |
SRR
« Conmand Pucamaters |
I ————— PVPCalculation | Centered At Zero Displacement &l
L P x Window Size At Zero Displacement ‘
2. Move To Position Absolute: [0.5in] at [0.6 in/s] > (Centered At Zera Displacement ||
Peak Velocity
3. Timed Warmup: for [5 5] at [10 in/5] max [110 °F] -4 Pesik Fsice ‘
4, Start Recording x

5.Rod Force Multi Point: at [(.5 in/s] start at [start- 0.125 | between: 0.168 | and: 4 484 | rev: 4 528 in] settle [2

o

]
6. Move To Position Absolute: [0.11n] at [0.6 infs]
7.Run Test Speed(]: at [10 in/s] Cycles [select 1at of 2] Amp [2 in]
8.Export Bun Data Command: Comma Separated Value file (*.cav)
9.Run Test Spead[]: at [15 in/s] Cycles [select 2nd of 2] Amp [2 In]
10. Push Gains: Kp [1200], Ki [25]. Kpos [100], A [125], DE[0]. VE[1]
11.Run Test Speed[]: at [40 in/s] Cycles [select 3rd of 3] Amp [2 in]
12, Pop Gains

13. Create PVP: Galculation [CenteredAtZeroDisplacement] Win Size [0.1 in]

M L[ x X M OX X X

14. Export All Runs Command: Matlab MAT file (* mat)
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Building a Test Sequence — step by step (cont)

20 — Export Run Data & All Runs: this command allows the User to automatically create a export file of
the data. Some users need the data to be in a MAT / XLXS / CSV / JSON or HTML format for futher analysis

and/or data base work.

Export Run Data — only exports the preceeding Test Speed. This is done when you only need the

data from one particular speed.

Export All Runs — use this to export all the speeds in a given Test.

At the end of the Test, files will be saved in the Format chosen with the same name as the Data File.

User Interaction

Export All Export Kun
Edit Fields Runs Diata Prompt User | Set File Name
Command Command

Test Sequence

1.Enable Axis x
2. Move To Position Absolute: [0.5 in] at [0.6infs] x
3. Timed Warmup: for {5 s} at [10 in/s] max [110 °F] X
4. Start Recording x

5.Rod Force Multi Point: at [0.5 infs] start at [start: 0.125 | betwesn: 0.169 | and: 4.484 | rev: 4.528 in] settle [2 5]
6.Move To Position Absolute: [0.1 ] at [0.6infs] x
7.Run Test Speed[]: at [10 in/s] Cycles [zelect 1st of 2] Amp [2 in]
8.Export Run Data Command: Comma Separated Value file (*.csv)

9.Run Test Speed[]: at [15 infs] Cycles [select 2nd of 2] Amp [2 in]

X M N X

10.Push Gains: Kp [1200], Ki[25], Kpos [100]. Aff[125], DE[0]. VE[1]
11.Run Test Speed[]: at [40 in/s] Cycles [zelect 3rd of 3] Amp [2 in]

12.Pop Gains

13. Create PVP: Calculation [CenteredAtZeroDisplacement] Win Size [0.1 in]

14. Export All Runs Command: Matlab MAT file {(* mat)

15. Stop Recording

»

Rlx x X

| “ Command Parameters ‘
[

I v

| 1. Enable Axis

2.Move To Position Absolute: [0.5in] at [0.6 in/s]

X X XN

3. Timed Warmup: for [5 =] at [10 infs] max [110°F]
4, Start Recording x
5. Rod Force Multi Point: at [0.5 in/s] start at [start: 0.125 | between: 0.169 | and: £.484 | rev: 4528 in] settle [2 5]
6.Move To Pozition Abaclute: [0.11in] at [0.6 in/s]

7.Run Test Speed[]: at [10 in's] Cycles [select 1st of 2] Amp [2in]

8. Export Run Data Command: Comma Separated Value file (*.csv)

9. Run Test Speed[]: at [15 in/s] Cycles [zelect 2nd of 2] Amp [2 in]

10. Push Gains: Kp [1200], Ki [25], Kpos [100], Af [125], DE[0], VE[1]
11. Run Test Speed[]: at [40 in/s] Cycles [select 3rd of 3] Amp {2 in]

12. Pop Gains

13. Create PVP: Calculation [CenteredAtZeroDisplacement] Win.Size [0.1 1n]
14. Export All Runs Command: Matlab MAT file (*.mat)

15. Stop Recording

HON [ N oN N N N XN

16.Move To Zero: at [0.6 inds]
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EETN - 0T S ) [=]
Excel (% xlsx) |
Matlab MAT file *.mat)

Comma Separatedme file {*.cav)
JSON (* jaom)
XML (% xml)
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Building a Test Sequence — step by step (cont)

2| — Stop Recording: this command officially ends the recording phase of the Test Sequence. If the user did
not have a Set File Name command in the Test, then this command also prompts the Save as Screen to
appear.

Eead Average L Zet Hod Start Stop
Constant B Diameter Recording Recording

22 — Move to Zero: this command moves the actuator back to “Zero” or what we call Home.

Move To Position

Move To o

23 — Disable axis: this turns the actuator “off”. It cannot be made to move again until Enabled.

Note: If this command is done at anytime before Move To Zero, the actuator will fall with the force of
gravity.

Dizable Amiz | Enable Ass m

Now you need to save your Test Sequence, give it an approriate name.
Open — Opens a already existing Test Sequence
Save — saves the Test to whatever name is in the save bar (caution — you might over write an existing
Test)
Save As — allows you to save and give a unique Name to the Tests
Clear — clears the Test Sequence build area

I | Commaad Prameiers
— Acceleration Limit G i
x| T
X Move Type Abzolute
X Position [
Speed
» pee |
“Speak Start Cus ||
x *SpeakEnd Cue [
x
x
:0.125 | between: 0.169 | and: 4 484 | rev: 4528 in] settle [25]
X
£9] Amp [23] x
] Amp [2 in] x
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Building a Test Sequence — step by step (cont)

Here is what the Displacement trace would look like for our given Test Sequence example.

== CTW Probe Version: 20.4.1.5000 =

arr] i)

: x
4 @) b @ ) velcity @ ) velocityCommand @ ) velocityError @ ) Acceleration

4 @D e @) Cemnes

Vie bl

w
1 CTW Automation 10

e Ao moeR 1)

Towed Sénib"[dxiubfj‘é

)

With annotation

o CTW Probe Version: 20.4.1.5000 s a X

% [EE =
file Live Tools Views. ) = @

@ ) Tempessture @D ovcenen @) m 4 @) DisgacementEror (@) Velocity @) veoonCommand (@) VelscityEnor @) scceleration
R PR

Bum:  Cycles  FFT

View el

¥ CIW Automation 10

6 test Speeds

o 5 Positions to take

3 - Timed warm-up ~_

+1.0" Amp
;160 /Amp Rod Force Multi-Point
in/sec - 5 Point table
5 seconds |
; Move to Position
2 -Move to \ 0.50"

Position 0.50

[
1 - Enable Axis =—

—_———Position Start ‘ /

o b » ] 0 % B Move to Zero

» Time (s}
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Section VIl - Executing a Test
Executing a Test Sequence

The “Test Execution” window is the panel you perform a standard dyno test from. You must properly load
the shock into the machine and select the test you want to perform, then execute the test. If you have just

entered the LA software, remember you must Home the axis as described in the Starting the Software section
(above).

Loading a Damper in the test area

The shock should be fully extended before it is installed in the dyno. If you are testing twin tube non-
pressurized shocks pull the shock shaft out of the body until fully extended. The LA does not need to have
the crossbar preloaded provided the damper is secured in the fixtures properly. It could be a safe practice
to put a few mm of preload on the damper just to move the piston off of the end of the top nut.

Hang the shock from the upper clevis by sliding the clevis

pin through the clevis and shock eye.
! —

Loadcell

Clevis

Clevis pin

2. From the “test execution” page click the “zero force” button. This removes the weight of the shock
or any offset in the loadcell out of the data.

riE

’_Teﬁ Execution ~ x| i
Shock Dyno
Force - Ibs Temperature - F
; N -:I':r = /
BT /
Machine

Test
CiUsers\ CTWAULS\Documents\CTW Automation\Tests
VTRACKING Ectw

Enablefxis

StartRecording
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3. Loosen the crossbar handles and lower the crossbar until you can install the lower clevis pin into the
shock. If you are testing a mono tube gas pressurized shock the shock will hold the crossbar up while
you insert the lower pin, if it is an unpressurized shock you will need to tighten one handle.

4. Lower the crossbar to compress the shock slightly, this prevents the shock from becoming over
extended. Tighten the crossbar handles.

5. Tighten the clevis by turning clevis handles clockwise until snug. Check to make sure you have enough
shock travel to prevent bottoming out the shock. You are now ready to run your test.

Executing a test

Once you have the shock properly loaded into the dyno you are ready to run a test and collect data.

I. From the “Test execution” window on the left side of the page, click the “load” button to select a test.
If you have no test created see the “create test” section of the manual; you can create as many tests as
you like. Keep in mind a test is just a series of commands, the collected data from those commands is
what we will be looking at. Tests are stored your computers document folder at ‘Documents/CTW
Automation/Tests’. Tests can be copied and pasted into other computers.

2. To start the dyno and perform the selected test click the “Execute” button in the lower left corner.
This will start the dyno and automatically step through each step of the test. Each step will be
highlighted as the dyno runs that step.

3. At the end of the test when the dyno has completed all steps, the “save” window will open. Name the
test when the “save test” window appears after the test is complete. As a default your data will be
saved in a data folder in ‘Documents/CTW Automation/Data’. You can save data anywhere you wish.
Data is saved just like any document in Windows so you can save data to any location.
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Section VIl - Graphing and Data
Displaying and viewing Test data

After running and saving a test the data will display automatically. You can also open saved data buy using the
FILE/OPEN pull down menu.

The graph below depicts the data on the force vs absolute velocity graph compared to the position of
the crank bearing on the yoke. We break one cycle of the crank head into four quadrants. Each
defines what is happening to the shock in that quarter.

The shock shaft (and shock piston) is constantly being accelerated or decelerated by the offset bolt in
the dyno yoke. When the dyno changes direction, from compression to rebound at the top of the
stroke, and rebound to compression at the bottom of the stroke, there is a momentary pause between
the up and down direction. At that point the dyno records the zero velocity points. When the crank
bearing is at its highest offset, mid stroke, that is where the dyno records the peak velocity. With a
sample rate of 1000 sample per second, the software is checking the velocity and the force 1000 times
each second and putting a point on the graph at that force and velocity intersection. The line we look
at on the graph is really a series of collected points that the software connects together.

Four quadrants of a Standard Sine Wave

Compression open — From BDC to mid stroke in the compression direction the shock is being
accelerated, the graphs shows the force related to that increase in velocity. As velocity increases force
increases. The parts inside the shock define how quickly the force chances. Sometime in this quarter
the compression valve stack will open

Compression close - At mid stroke the shock has reached its peak velocity and then must slow
down to go back to zero velocity at TDC. As the shock slows down the shim stack in the shock will

close

Rebound open — From top dead center the dyno and shock move back down pulling the shock shaft
in the rebound direction. Shim stack on the rebound side of the piston opens in this quarter.

Finally the shock slows down from peak velocity at mid stroke in rebound back to
zero velocity at BDC. One complete cycle has been run and graphed.
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velocity
TDC

Peak velocity
compression,
mid stroke

Peak velocity
rebound,
mid stroke

~cEamne

TDC- zero velocity

Compression close,
shock deaccelerated
from peak velocity
to zero velocity

Rebound open, shock
accelerates in
rebound direction

locity rebound

Compression open,
shock accelerates
from zero velocity to
peak velocity

Rebound close, shock
deaccelerates in
rebound direction

Data can be viewed in several different graphs. Data can also be viewed as a table from a report.

Force vs velocity = This graph displays a complete cycle of data, one complete revolution of the crank
and one complete stroke of the yoke and shock, from BDC back to BDC. Forces above the zero force
line are forces produced moving in the compression direction, while below the zero line are forces
produced as the shock shaft is moved in the rebound direction. Rebound velocity is a negative
number.
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File Tools Analysi Views Q@ o

Rin Data ~ ® %] Testbuider Live Data Force vs. Velociy | Force v Absolute Veloc

5] 2 TP ||| Forcevs. Velocity

300

[EeamimBe0 oaued on

Zero force, above
this line is
compression
forces, below
rebound

Zero velocity line, to the
left are rebound velocities,
to the right compression

e | » i a

Force vs absolute velocity

The most common graph type used for shock analysis. This graph displays the exact same data as the
Force vs velocity graph above. The zero velocity line is moved to the left of the graph, so the rebound
lines are “folded over” and all the velocities are in a positive direction. Just like for F vs V graph all
forces above the zero force line are compression forces, below are rebound.

Force vs. Absolute Velocity X | Force vs Displacement, _ Compression Close / Rebound Open._ Rebound Close / Compression Open. |

High speed data

Zero
velocity line

300 S

400

0 : 2 3 s s s 7 s s
Moz w§ 9 fw.F -

B B Fxd) v ed

Compression open/rebound close, rebound open/compression close
Both theses graphs are the force vs absolute velocity graph just cut in half. The graph is cut at the peak
velocity points. Same data as Force vs absolute velocity just displayed in two graphs
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Force vs Displacement

This graph still displays the force on the Y axis but now displacement is on the X axis.

the force at any given displacement.

- | Carolina Test Works

File Tools Analysis Views

@ pata @ Controller O

@V Id
h Force vs. Displacement

- [  10.0n/s - RD2-003 CAL SHCK 10IPS B

i 31478

10.0 in/s - RD2-003 CAL SHCK 10IPS B :

Lil ~ ™ % TestBuilder ' Force vs, Velocity.  Force vs. Absolute Velocity - Force vs. Displacement | Compression Close / Rebound Open . Rebound Close / Compression Open |

So we are looking at

UopemnByuoy]| |

B

Fields

[Tect Suscuion| Run Deto |

Other features and tools

Scaling

As a default, the program will “auto scale” the graph to fit the data trace just inside of the paper. So

the scaling on the page will increase or decrease depending on the velocity or force your shock

produces. If you want to lock the graph scaling you can do that by clicking on the arrow in the upper

right-hand side of the graph, this will open the scaling page. Remove the check from auto scale, type in
your minimum and maximum for each axis, and hit apply when done. Each graph type scales

independently.
¥ t Builder ' Forca s, Velocity | Force vs. Absolute Velocity | Force vs. Displacement ' Compression Closs / Rebound Open | Rebound . .
R —— sty Eorcus Dispicement Compression G Click this arrow to —
Force vs. Absolute Velocity A &)
open and close scaling
: window
X Axis Auto Scale
Y Axis Auto Scale
Misiricny Masiirii
X Axis 0.00 | 975
¥ Axis 46536 | 332,10
‘ .'--"""'—-
200 ________,_._...-—-———""'" ‘
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Creating a Report

Collected data can be displayed as a text report. In the “data display” column right click on any open
data files name. You will be alble to select any or all of the open data file to produce a report. Reports
show up as a tabbed page at the top of the screen. If you have a lot of reports open the “thumbnail
button at the top of the page will list the page as thumbnails on the left side of the report. You can also
export or e mail the reports from tool bar buttons at the top of the report page.

== CTW Probe Version: 1.1.683.0

File Live Tools Views:

Id Gas Pressure’

v
[ Data file 33

Wisible

Edit... Selection

Export . ’ ftem

Live Reference

Create Diagnostic

Methods to Create a Report

Create a Report Area

Force vs. Displacement

=

Displacement in

Force vs. Displacement
PO
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Print and Quick Print

Printing is done from the report page using two tool bar buttons at the top of the report page. Quick
print will print whatever graph or report you have displayed using the default printer settings. Custom
print allows the user to select print features and pages.

If you want to add some notes to your printed graph page click on the “notes” tab at the top of the
page. Notes will be added above the graph.

Navigation — allows for scrolling thru the pages quickly.

Zoom — the User can Zoom in and out as well as use the Zoom scroll bar at the bottom right corner.

Export — this allows the User to export the data and graph in a large variety of ways.

PDF File
HTML File
MHT File
RTF File
DOCK File
LS File
HLSX File
CSV File

Text File

Image File

| =
L]
®
-
=
=
-
]
&
=

I A6 B B B B A R

Force Lbs

Export Feature and additional details
Send — this allows the User to e-mail directly from the software using whatever e-mail system is

currently on the computer. These can go to whomever you chose and can be a variety of formats. If
you can open mail on you phone or table, you can have quick access to your graphs and data.
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Spacing — chose the spacing for the Velocity data
Notes — add notes to the report

Add logo - The add logo tool bar button allows the user to import their company or team logo to
print on the reports.
Show Plot / Show Data — this allows the User to turn on/off the display of the Graph and Data
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Additional Information and Help

CTW Automation has created its own YouTube Channel that contains videos demonstrating the
software. This will continue to be a good way to find more details about the machine and its function.
A yearly Support contract can be obtained to offer e-mail / phone and remote access help with yur
questions and concerns. This can be in operating the machine in question, understanding the software
or interpreting graphs and data. Contact sales for more information and to attain a Support contract.
CTW has a FaceBook Group page for Users to ask questions of CTWV as well as their fellow damper
technicians from a broad range of fields. From racing to manufaturing, from service centers to
individuals, from bicycles to motorcycles to scooters, off road, on road and everything else.
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Fields Addition

Edit Fields: How to use, change and select

The CTW Probe Software has a very powerful way to allow the User to have a “notes” section that is saved with each
and every data collection. This feature is called the “Field Set” and using it allows you to create a page of information
that is customized to your needs for information and record keeping.

These “Fields” can be thought of as a notes page where you can keep important information concerning the damper
build and data collection. This information can be anything that the User wants including items like: including shock
valving, piston, bleeds, customer names, type of race car, or location of that shock on the car. Multiple different Fields
can be created and saved and then called out for different needs. Sometimes you need a lot of information and
sometimes you just need a few items for a given test. It is all up to the User. This information is later used in the
Report section after the collection is finished and can be printed out with the graphs.

We need to first learn how to create and edit our Fields to make them usable. Then we will learn how to bring them
into a given Test sequence.

How to create and Edit a Field Set

User created Fields are stored as a “*.SET” file type and can be stored anywhere on the computer. Field files can be
copied and pasted into multiple computers, making it easy to have the same fields layout on different computers or
dynos. You can even share them with other CTW users.
The generic “demo.SET” file that is preloaded with the software is located at:

In Documents in the “CTW Automation/Tests” folder.
You can modify this file or save it as a different name. You can also have multiple files saved to create different note
sections that might be specific to a particular shock or track or customer. The user can then select from these saved
“* SET” files when building a test. You should think of these as lines on a piece of paper that you are using for notes;
this is just the computer language to make it happen.

To Edit, create or copy a Field file.

Below are the five basic ways to create your Field lines for entering notes. They allow you to have a wide variety of
ways to enter data and notes about your shock.

Field types are:
1. String — Allows one line of text.
2. Multiline string — allows unlimited lines of text. Use this field to type sentences or paragraphs.
3. Value — enter a single value by typing or with a scroll bar. In the demo 0-9.75 in/sec
4. Choose — Allows the user to select from a user defined list, in the demo A, B, C, D are the options available.

5. Check- adds true/false
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Basic field layout

FieldSet
Name "Demo"
Description "Demo field set"

Field
Name "Notes"
Description "Notes field" this will be a box that you can fill in multiple lines of test
Type String Multiline
End
Field
Name "SingleLine"
Description "A line of text" single line will give you a single line to type text
Type String
End
Field
Name "Value"
Description single line with a scroll arrow on the right
Type Value in/s Min 0 Max 9.75
End
Field
Name "Choices"
Description pull down list of options the user defines
VI\ype Choice "a"’ "b"’ HCH’ "d"
End
Field
Name "Is this working"
Description check box
Type Check
End

End

This is what it would look like in the Probe Software:

| * Command Parameters

— -

Singleline:

Value: | 0.000 in/s
Choices: -
Is this working: [
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Description of an individual field

Name that will appear for this field

Field
Name "Notes"
Description "Notes field" this will be a box that you can fill in multiple lines of test
Type String Multili
nd

Each separate field must start
with field and end with end this

defines the lines between this are Type of field that will

display
Format:
Line 1 - Field Name
Line 2 - Description (optional)

Line 3 - Type (See below.)

Formatting of the “Type” line
Multiline String - Type String Multiline
No other entries required or allowed
String- Type String
No other entries required or allowed
Value -Type Value XXXX Min YYYY Max ZZ77
XXXX = units of value. YYYY = minimum allowable value. ZZZZ = maximum allowable value.
Choose - Type Choice XXX, YYY, ....

After the word “Choice” the user builds the list of choices. Each item must be enclosed in quotes. The different items must

be separated by a space.
Check — Type Check
No other entries required or allowed

Remember the “description” is only used in the .set, not visible on the create field window
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FieldSet

User modified field file example

Name "customer notes"

Field

End
Field

End
Field

End
Field

End
Field

End
Field

End
Field

End
Field

End
End

Name "Notes"
Type String Multiline

Name "race track"
Type String Multiline

Name "piston”
Type String Multiline

Name "bleed"
Type String

Name "shock length"
Type Value in Min 0 Max 15

Name "rebound shim"
Vrype Ch01ce "a"’ "b"’ "C", "d", "e"

Name "corner"
Type Choice "RF"’ HRR"’ "LF"’ HLR"

Name "custom build"
Type Check
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How to use the Fields within the CTW Probe Software

Below is the Test Builder page from CTW Probe software. You choose which Field Set you want in the
Start Recording box. The right column has a File Folder image, click on this and select which Field
Set you want for this Test.

= CTW Probe Version: 10.228.272 — X
File Tools Analysis Views Key > | o
Test Execution v B %] Test Builder | Force vs. Velocity! Force vs. Abscluta Velocity | Forca vs, Displacament . Compression Close / Rebound . Rebound Close. ression Open. vxie
i e :
| shockbyo _________llfq...c. oyno et muitder Wopen | ® s ¥ swe s [ETEE IE5
Force Temperature 5
e | o
joommanas | T ¢ Command Parameters &
Abort hd Zero Force e Field Set Notes: L8
-- Read Average Set Rod Start Stop Startfecording x [
2 Set Constant % . . a
Constant Diameter Recording Recording. 3
EditFields x &
Mo To Locaton =
RodForce : Speed: 0.200 in/s. x =
Move To BOC | Mave To TDC 15
TestVelocity ¢ Speed: 1.000 in/s Wait Cycles:S Run Cydles: 5 x
Testielocity : Speed: 3,000 in/s Wait Cycles® Run Cycles: 5 x
L TestVelocity : Speed: 5.000 in/s Wait Cycles:f Run Cydles: 5 x
specm.
C Documents\CTW fion\Tests\RC-D Testielocity : Speed: 10.000 in/s Wait Cyclesss Run Cycles: 6 x
s
Cooldann Warmup. Warmup Testvelocity 1 Speed: 12,000 in/s Wait Cycles:8 Run Cycles: § x
StopRecording x
MoveToBDC : 0.250 in/s x
User Ineraction
StartRecording
RodForce : Speed: 0.200 in/s
[TestVelocity : Specd: 1.000 in/s Wait Cydes5 Run Cycles: 5
TestVelocity : Specd: 3.000 in/s Wait Cydes:8 Run Cycles: 5
TestVelocity - Speed: 5.000 in/s Wait Cycles6 Run Cycles: 5
Testvelocity : Speed: 10.000 ins Wait Cycles:6 Run Cydes:
Testelocity : Speed: 12.000 in/s Wait Cydess8 Run Cydes:
StopRecording
MoveToBDC : 0250 in/s
Field Set |
Fields to use for this test, with default values,
Display Data | Test Execution

Then using the “Edit Fields” command, add this to your Test. It is best to add just after the “Start Recording”. Then,
during the Test (when the dyno is running) a window will show up on the screen for you to enter all the information
that you have called out in the Field Set. This information will be saved with the data collection and will appear in the
report for that collection.

-1 — & .} |
Spedman Temperature Control

Temperature | Temperature Timed
Coaldown Warmup Wamup

Test Builder — “Edit Fields” tab
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Report with no data entered, user modified fields example above

2500 0.18 0.14 0.13 C
bleed
COTmer

custom build False
Notes
piston
race track
rebound shim
shock lemgth  0.00000 in

Report with data entered from user modified example above.

bleed .02
corner HE
custom build True
Notes enter note DIRT modified 2500 LB2 set up used in feature, driver said to tight
piston DL penszke
race track Ransomville speedway 5/5/17100 lap feature
rebound shim ¢

shock length 8.00000 in

Fields can be modified after a data file is saved. Right click on the file name in the data display column. Select “edit”.
File editor window allows the user to modify any field.
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