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CHAPTER

1. Receiving And Set-Up Of Your New Dyno
1.1. Dyno Weight And Measurements

2hp-Shock Dyno Weight — 240lbs (108kg)

Measurement

52.500” /1333mm
18.125” | 460mm
24.250” /| 616mm
10.750” / 273mm

ocowm»

lw]

1.2. Mounting Your Dyno
There are three tapped (3/8-24) in the base plate that are used to mount to your
bench top. You can locate the mounting points by removing the top cover (black
delrin cover), then removing the internal aluminum tray.

1.3. Electrical Requirements
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Your S-Link Dyno Is Powered By 220v Single Phase Electric. Your Dyno Comes
Pre-Wired With Industrial 220v Four Prong Connection.

1.4. Cable Connections
There are four connection points on the back of the dyno
e Two serial port
o Temp/force
e Twousb
o Daq (data)/ motor

Once you unpack your dyno, you will need to connect the daq and temp
connections, and then connect your pc to you dyno via daq and motor usb
cables.

1.5. Software Installation
Once you have your dyno plugged in, turned on, and cables connected to your
pc, itis time to install your software. The software and other important files and
documents are located on the black usb storage device supplied with your dyno.
o Start by plugging the usb stick into your pc.
¢ You should see three files on your usb stick.
e Copy and paste shock install file to your desk top.
¢ Next copy and paste your hardware file (.xml) to your desk top.
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o0 The hardware file is proprietary to your specific machine. This is
where calibration settings are saved from the factory.
**do not lose or save over the original hardware file**
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Next, remove the usb device and connect the two usb cables to your pc.
You’re now ready to install software. Double click on the shock 6 icon on the
desk top. It should begin the auto-install process. (this may take a few
minutes to install current drivers).

Follow on screen instruction for installation.

Once you reboot your pc, you can launch the shock 6 software

At initial start-up of software, you will be asked for your registration code.
This is supplied on your usb data stick as well. (don’t lose this registration
code, this is specific for your software and dyno serial #. It will allow you to
install software on other pc’s and be able to run your machine on multiple
pc’s. (see fig. On next pg)

Once you type in your registration code, click ok, you will be taken to the
software home screen where you’re ready to start testing and analyzing your
shocks.
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EE Authorize Shock Software %

A registration code is required to use this version of Shock.
To authorize:

Email: Shock.Activation@MT S.com
_0OR -
Call: 800-328-2255 (US toll-free)
Ref: Shock Software Activation

Include the following information:

1) MTS Account Number
2) Equipment Serial Number
3) Key Serial Number: SJ-IHD-001

4) Access Code: D7ER-29FE
|E Cancel

Registration Code from MT 5:

Ok

1.6. Dyno Features

The Dyno Is A Fully Computer Controlled, Variable Motor Speed. It Is Capable Of
Testing At Fixed Stroke. One Inch (256mm) Or Two Inch (60mm) Are Available.

The Shock™ Test Control And Damper Analysis Software Enables You To Perform
Static And Dynamic Gas Tests, Temperature Or Time Based Warm Up Of A Damper,
As Well As Stop At Bottom Dead Center Of The Damper Stroke. The Software Also
Allows The User To Run CVP, PVP, Or Multi CVP Tests.

Features
2 Hp Motor, 220v
Zero Lash Helical Cut Gear Box
Precision Scotch Yoke / Wear Plate System
Two Standard English Strokes: 1.00” Or 2.00”
Standard 50” Steel Columns (28” / 700mm Eye To Eye Test Area)
+/- 2000 Lbs. S-Beam Load Cell
16 Bit Resolution USB Data Acquisition Standard
Full Computer Control With Shock™ Software

Chrome Plated Steel Columns
IR Temperature Sensor
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2. EXTERNAL PARTS IDENTIFICATION

1 Main Pole 6 IR Temp Sensor

2 Cross Bar 7 Main Cover (Front)

3 Dyno Handle 8 Emergency Stop

4 S-Beam Load Cell 9 On/Off Button

5 Clevis 10 Data Card Connection
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CHAPTER

3. DYNO FUNCTIONALITY

Overview Of Dyno Functions

Your dyno is capable of carrying out standard PVP (peak velocityplot) or CVP
(continuous velocity plot) tests on almost any type of linear damper. The dyno is also
capable of running a warm-up cycle on the damper, and can measure both gas force
and friction force. The technical paper below describes in more detail the fundamentals
of damper dyno and their function.

Dynamometer Basics

Dampers produce a force proportional to the speed of shaft movement. If you compress
a damper slowly, it generates less resistant force than if you move it faster. As
mentioned before, a damper on a race car does several very important things including
providing a tunable “feel” for the driver during cornering, controlling wheel travel over
road irregularities, and most important for a ground-effects car, stabilizing the under
wing of the car at optimum ride height and rake.

Since dampers are a critical component of a race car, they should be tested
periodically to make sure they are working correctly. Also, when a race engineer finds
a damper set-up that makes the car faster under certain conditions at a certain
racetrack, that engineer will want to have dampers set up the same way the next time
the car runs on that or a similar track. As with any critical component, the race
engineer would like to know more about how it works.

The shock dyno is a tool used to test dampers and learn about their behavior.

The force vs. Shaft speed graphs you see in this article come from data generated by
testing a damper in what is generally known as a damper dynamometer or shock dyno.
This is a machine that compresses and extends a damper at known speeds and
measure the forces produced by the damper.

We’ll start out by describing the simplest form of a shock dyno. Figure 1 shows a frame
holding an electric motor with a drive belt and pulleys that spins a crank attached to the
damper shaft through a linear bearing. As the motor spins the crank, the damper piston
moves up and down just like the piston in a engine. A variable speed motor give
different crank rotation speeds. The load cell measures the damper force.
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We all know that the speed of a piston connected to a crank varies continuously as the
crank rotates. You might remember from high school math or physics that this type of
motion is called sinusoidal because it varies with the sine of the crank angle. The piston
comes to a stop at bottom dead center (BDC), accelerates to a maximum speed halfway
up the cylinder, and slows down to a stop again at the top (TDC). If you have a damper
attached to a crank, its piston does the same, and the force generated also varies
continuously. We know, however, that the maximum speed of the piston happens only
once per stroke, when the piston is halfway between top and bottom, and that’s also
when the damper generates maximum force. With our simple shock dyno we could
change the crank stroke to vary the maximum shaft speed and/or we could use drive
pulleys of different sizes. However both of these methods are cumbersome and time
consuming during testing. Variable speed AC motors allow easy manipulation of the
crank RPM.

How It Works

You put a damper in the dyno, choose a stroke and RPM, and turn on the motor. The
crank turns and the damper shaft moves up and down until you turn off the motor. If you
know the crank RPM, and the stroke, you can calculate the maximum damper shaft
speed. For example, let’s say the crank turns 100 RPM, and the stroke is 1 inch. 100

rpm is 1.67 revolutions per second and the length of 1 revolution is the circumference of
the circle traveled by the crank bolt or Pi times the stroke. 1.67 x 3.14 x 1 inches is
about 5 inches per second. This is the maximum speed of the damper piston, and it
happens twice each revolution of the crank, once with the piston going up in
compression and once again with the piston going down in rebound.

If we keep this example really simple and connect the damper directly to a weighing
scale with a circular dial, we can stand there and read the scale pointer directly. What
we’ll see is the pointer cycling from 0 to some maximum bump force as the shock
compresses, returns to 0, and then peaks out again at the max rebound force as the
piston comes back down. The needle on our scale goes from plus some number to
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minus some number as the damper cycles from compression to rebound and back. We
can just write down the numbers at which the needle peaks as it goes back and forth. A
commercially available shock dyno uses a computer to read the load cell and store the
data.

Some dampers are set up to give more force in rebound than compression so, as our
simple machine cranks away; we might see the scale peak at 190 pounds in
compression and 250 pounds in rebound. So we know that, at a shaft speed of § inches
per second, the damper produces 190 pounds in compression (or bump) and 250
pounds in rebound. We’d like several data points so we can draw a curve. If we reduce
the crank speed to 50 RPM, and 25 RPM, and also speed it up to 150, and 200 RPM, this
gives us five data points. After we make these runs and read the scale we can make a
table like this:

Example Data

CRANK MAX BUMP REBOUND

_ ___SPEED FORCE FORCE
IN/SEC LBS LBS

25 1.3 75 50

50 26 170 150

100 52 190 250

150 78 220 350

200 10.4 250 470

Presented as a force vs. shaft speed graph, it looks like Figure 2. We generated this
data by running the crank at a 1.0” stroke and changing the crank RPM to give us 5
maximum piston speeds, and we read the bump and rebound forces at those maximum
speeds. Then we made a graph by connecting the dots. If we want data at higher shaft
speeds we need to speed up the crank or lengthen the stroke. Figure 2 shows us that
the shock we tested has a pretty steep rebound curve while the compression curve
starts low, rises quickly, and then levels off.

The real benefit of a machine like this comes when you test all four dampers off your
race car and find out that they all give different readings even though they are
supposed to have the same valving, and you’ve, hopefully, set them all to the same
external adjustments before you started the test. Some small difference in readings is
OK, but the closer together the better. If you’ve got the tools and experience, you can
overhaul your shocks and test them again. Maybe you’ll find contaminated oil, bad
seals, or worn parts. Shocks wear out like any other mechanism and need to be rebuilt
periodically.
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Example Data with Damper at Mid-range Setting
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A shock dyno also allows you to see the effects of external adjustments. If the data
above represents settings in the middle of the range of adjustments, varying them in
increments from full-hard to full-soft will give you curves that show the effect of those
changes. That will happen if your dampers produce changes big enough to be seen by
your machine. If you really are just reading a scale by eye you might miss some fine
points. That’s why people buy dynos instead of building them Figure 2 above came from
data generated by looking at maximum or peak velocities. This is called Peak Velocity
Pickoff, and that’s the way a simple dyno works. We varied crank speed and the damper
stroke to give us peak velocities in our range of interest.

Collecting Data from an Entire Cycle

You can get more data from a damper by taking data over a complete cycle of
compression and rebound and graphing that. This is called a Continuous Velocity Plot,
and there are commercially available damper dynamometers that do this. Figure 1 has
notations around the crank for Bottom Dead Center (BDC, 0 deg.), Top Dead Center
(TDC, 180 deg.), and 90/270 degrees. When the crank pin is at BDC the damper is fully
extended. As the crank rotates clockwise it’s compressing the shock in the bump
direction so that the damper piston accelerates from a stop to maximum speed at 90
degrees and then slows to a stop again at TDC. Rotation continues and the piston
accelerates in rebound direction to maximum speed at 270 degrees and slows to a stop
again at BDC.

Figure 3 shows force data taken continuously during one revolution of the crank. Shaft
speed in the down direction is positive and compression force is positive. The bottom
part of the curve shows shaft speed and negative force increasing as the crank goes
from TDC (180 deg.) to 270 degrees and then decreasing as the curve goes back
toward zero speed and force at BDC (0 deg.). As rotation continues, speed goes
negative (compression) and force increases to a maximum at 90 degrees and back to 0
at TDC (180 deg.). The speed and force data taken to produce a graph like this comes
from a velocity sensor and a strain-gauge load cell. A data acquisition systemin a
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personal computer reads these sensors 1,000 times a cycle or more. Software
processes the data and displays it in this form.

This can be confusing and you might have to look at this sketch and the graph a while
before it becomes clear. The important point is the force increases with piston speed.
On the lower section of the curve the piston is accelerating where the curve is headed
down and slowing down as the curve swings back up. It’s the same on the top part. The
piston speed and damping force increase to a maximum and then slow again. This is a
lot more data than we had when we just changed crank RPM and looked at the damper
force at maximum piston speed. So why doesn’t the damper develop the same force
when it’s slowing down as it did when it speeded up? I’m not certain, myself, but
remember you’ve got a bunch of oil moving through the washer stacks and bypass
paths, and it has some mass and momentum. Those washer valves do not necessarily
close the same way they open. Also, the fact that the damper piston is always
accelerating, slowing down or speeding up, may have something to do with the shape of
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4. OPERATING THE DYNO SOFTWARE

Shock6 Software Reference
Introduction

File Menu

Edit Menu

Graph Menu
Test Menu
Hardware Menu
View Menu
Settings Menu
Window Menu
Help Menu
Motor Properties

Introduction

CHAPTER

The following section is a reference for the screens and controls found in the Shock6
software. All functionality can be reached through the drop-down menus at the top of
the screen. Some of the more commonly used functions and tasks can also be found on
the toolbar, or can be accessed through hot keys. The toolbar can be modified using
standard windows procedures. The following figure shows the main program screen.
Note: Data files saved in Shock96 or Shock5 can be opened and viewed with Shock6.

Shockt Main Screen

B =]
[

Item Description

i Drop-down menus
Toolbar

Legend

Tabbed Analysis Window

= WM
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File Menu

File Menu

5]
Lo lmplate -
Do lampiacli CirlaSain0
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ltem Description

New Template Creates a new template. Templates allow the user to open, analyze, and
save single or multiple data files in one place_ The Legend and Tabbed
Analysis Window make up a template. Multiple templates can be opened at
the same time.

Open Template Opens a previously saved template.

Save Template Saves the current template.

Save Template As Saves the current template as a new template with a unique file name.

Open Data Opens a previously saved data file and places it in the current template. A
data file is created and saved after running a test. A data file contains all the
data for only a single test.

Open XML Datafile Opens a previously saved _xml data file.

Print Allows the user to print graphs and reports from the current template.

Import File Creates a data file from imported user data.

Export Exports the highlighted data file displayed in the current template. Data
files can be exported as an XML or CSV (comma separated value) file.
Export selected traces will export only the channels displayed on the
current graph. Both options will also export all field data. Raw data may
also be exported by using copy and paste from the signal vs. time graph.

Exit Used to exit the Shock6 program.
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Print Options Window

Graph Layout Tab

Use the Graph Layout tab to size the graph, legend, and notes for the printout.

Graph Layout Options
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ltem Description

Show Logo Adds a user-defined logo to the Title block.

Logo Stretch/Shrink Fit  Adjusts the size of the logo to fit within the Title block.

Legend and Notes Blocks can be moved to different positions using the corresponding
sliders.

Divider at Adjusts the sizes of the Title/Logo, Legend, and Notes boxes. The

number entered in this box is the percent of the page from the top or

left from which each block will start.
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Report Options Tab

Use the Report Options tab to define all parameters for the numeric report page which is printed after

the graph page.
Report Options
Py Diptsors -
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™ Tesidata ™ PP srwrary dein oy

N

Most controls on this tab are self-explanatory. Those requiring explanation are described in the

following table.
ltem Description
Shock notes Prints the fields, data, constants, and any notes that were entered for
each file displayed in the legend.
Test summary results  Prints the test results for each file displayed in the legend.

PVP inc and CVP inc

Partial page graph

Prints data points at the specified increments. If no data point exists, one
is interpolated.

Allows the graph and report to be printed on the same page. Adjust the
graph page size as necessary.
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Edit Menu

Edit Menu Options

Item Description

Cut Used to cut the selected item and place it on the clipboard.

Copy Used to copy the selected item and place it on the dipboard.

Paste Used to paste the item on the dipboard to the selected location.

Delete Used to delete the selected item.

Snapshot Takes a “snapshot” (similar to print screen) of the current graph and legend
and places it on the clipboard. The snapshot can then be pasted into any
windows program such as Paint or Word. The size of the snapshot can be
changed in Preferences (F12).

Show Click to display/conceal the highlighted data file. This command is also

Remove Gas Force

Line Style

available as a check box on the legend.

Click to include/exclude the gas force from the highlighted data file. This
command is also available as a check box on the legend.

Changes the line style for the highlighted data file.

File

Re-evaluate PVP
Preferences

Allows the user to open and edit the data file properties/description page,
also known as “Fields”.

Regenerates the PVP summary graph for the selected PVP file.

Opens the Shock Preferences window, where the majority of the default
settings for the program are found. Keep in mind, many of these settings
can be changed in other areas of the program without affecting the default
settings.
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Shock Preferences Window
The Shock Preferences window consists of 13 tabs which are described in the following topics.

Shock Preferences
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Show Live Color
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Colors Tab

This tab controls the default colors and order used when displaying data traces. Left-click a color to
bring up the Color Selection window.

Colors Tab Options
Shoxk Preferences
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Data Tab

This tab contains the default data display options.
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ltem Description

Initially remove Gas Force Check this box to initially remove gas force from data when
displayed.

Assume Shock 96 Data has Gas Check this box if importing Shock 96 data which already has

Force removed the gas force removed.

Filter Shock 96 Data to Single Check to display only one complete cycle when importing

Complete Cycle Shock 96 data.

Sign Convention
Avg. Force vs. Velocity Graph

Gas Force/Gas Pressure Display

Allows you to change the default sign convention and axis
used when displaying data.

Confrols the cursor step size on the average force graph
anly.

Default shock shaft diameter used for calculating the gas
pressure.
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Display Tab
Use this tab to select default graphing display options.

Display Tab Options
Shock Preferences
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Item Description
Display Preferences Check box options for PVP and CVP data display defaults.
Default Graph Allows you to determine the default graph which is initially

Manufacturer's Report

displayed in the analysis window.

Allows you to determine which two graphs are displayed in the
manufacturer's report. The manufacturer's report is only
available for PVP test data.
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Field Defaults Tab
Use this tab to edit the fields which are stored with each test and displayed in the report tab.

Field Defaults Tab Options

Shinck Preferences

T 1 L | mProoms |
[T o | Legend I =T g | Sty | frgpshol
Cios | Data | Dspay IR Folciers are Fies

Eachie hope s 8 560 of fslds and corstss e ced b miskze e conisnls ol & ces ke e 8 2 @ peliamed
The defaits can be edied o rbalize each rewlet Arw changes hene wil efiect ol ne bes! sseculed sier lhe ediing
w popielad Dnsn e caneel b wnckane opos sessplacd

'E Bl CVF Dalaidls I ? Bl Wb OGF Dabauls

E Edn PP Dedauls I

oo | | D | [ cocnl

Edit CVP Defaults, Edit PVP Defaults, and Edit Multi-CVP Defaults

These fields can be edited separately for each type of test. When editing the fields for a specific test,
use the Insert Field button to add a row. Use the delete key to delete a row. The names for each row
can be edited by clicking that particular cell. The number of lines displayed for each row can also be
edited by clicking the “lines” cell. Constants are numbers which can be used with math channels.

Edit Defaults

Shock File Field Editor

Everp RE| Fle = mede unof a ==t ol pages ol data. Each Feld has s cwn Felds and constents. Lkewise
each pane can have ke mon constarts end iddz Fiddds and conztarkz ais imou be the wssr Fields sre
uzed b desonbe the besk being run and the fest specmen. Canstacts are wsed 11 mebs sg0al caloulabors,

i Cunsluntsl
Each fizld epresents an mput by the aen for the Bl ar page. Each erky bas
aname, which deacrioes: what e uzer iz sopposed o ebzr Each feld iz II Inzest Figld
alocated arumber of lnes o use torinput. .
e 1 Line Dot alie
1 Shock Hame
2 Shock [0 |1
3 W ehicle
] Location i
g Comorssaian Yalv.. 1
E Aebound Vakicg
Fl Peton =lvng
i [itheer Wahsig |
g Comoreszion Seti . 1
10 Febound Seiing |1
11 Preioad Seting 1
12 |Mates I

I? Ok ||E Ean:el‘
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Folder and Files Tab
Use this tab to set the default file names and default directories where the files are saved.

Folder and Files Tab Options

Shock Preferences

[ Test 1 L | mroamns |
i G | Legene | HohSgwe | fmesming | e 1
o 1 s e e T —————

Farledes Chystines
Defacll manee bos new e
Erier = defzul mame lor rss dsin fles
|5hast Data
Erier 2 defank same jor nes Ssmplale fey:
|Ghock Templare

[ Uk et ks i e s zevving ey e
(E) Almayes rebun e dhe btk denchap uses By e pooen
I3 Lize & pre defned folder fon each and o shack fie
Tanpiaes: [0 smiihoca \Docummet s Hoskig DatstTanplstes
Doty |I: Wl semryS hock WD ncumest st Roekog Dkl als

Ew: |l‘ W sy hoch Al ooy e st s Rloshing Dasts! Sadtirg:

LLL

EETIN"2 nklﬁ';ndl

Graph Tab
Use this tab to change the default cursor, gnd options, fonts, data trace style, and data trace width.
Graph Tab Options
Shock Preferences
[ cen | Eaes 1 Crany | reecens Fadrma s
[ Test | Uiz | PPopes
L i aib Fawilla Data Poind Dy by
Ewh. Budipn_rd:l_ F % Gnd orde
Eadl - g
i Bathgraurd| M e
A[:;"“‘* | :Bukoa fone stauet
“ Slerded T'hlln
“Hong “ Sk I:: Thau L
Traee Wadlh
5:—‘.‘}.... Pres: ..:j.,
12345 123 de 1

ER IR I
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Legend Tab
Use this tab to control the default colors and fonts for the legend. Click a color to bring up the Color
Selection window. Click the font box to bring up the Font window.

Legend Tab Options
Shock Preferences
Cobrs ] Data 1 Ty | redoemis | rodesandres
[ Tex | Uniin 1| pwopiom | )

Grack [pes— ] M s | Smenthrs | Seamanet

I gered

- N

| Hide '"Gas ForeyFressae ' Colunn |; Foou: Fast
A oon| v | [ e

ltem Description
Hide “Gas Force/Pressure” Check to conceal the "Remove Gas Force™ check box in the
Column legend.
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Math Signals Tab

Use this tab to create additional data channels which are created using constants, math functions, and
collected data channels. Math channels are treated the same as collected channels and may be
graphed or used in other math channels. The math syntax used in creating these channels can be
found in the Appendix.

Math Signals Tab Options

Lize e the ineer and deliste luaws b add ancliemove lommwlae and consiai.

2' gy I./ & ﬂ Loresl

Smoothing Tab

Use this tab to place a moving average filter on a selected channel(s). All collected channels and all
math channels are listed here. Use caution when using smoothing values above 5. Smoothing can
cause phase shifts and attenuation in the data. If using smoothing, it is best to use the same amount of
smoothing on all channels.

Smoothing Tab Options

Shock Preferences

| Cokers T Oatn T Display Fizid Defuits Folders and Fies
[ Test | ol [ Pwootom |T !

Gaph | leged | wamSorss | Gawothey | Sweshar |

Trace Smost b
Sperily Hue ropeties Pt [ Snactkirg
Ioue for the indiidoal e
i 5p bearent

lizcas Smaothing & B I
anckad DI o g

A g Tenp=iaius
and i g bk T

ajo(o o

meaging usng ¥
paints on st side of
the poink baing
smapthed

@ ow| v | @
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Snapshot Tab
Use this tab to alter the size of the snapshot taken of the graph and legend when using the “snapshot”

function.

Snapshot Tab Options
Shock Preferences
Codrs ] Cat 1 Dy 1 SadDetasts '] Eokers e Fims
Texn 1 s | owoom
trick | ltgee | Mammrss | Seestwe | Smephet

Uaaphs snpalud s

The graph trapshet funchon 2an be madfed o create Sl o= bilraps winen
used Wi b Ms::dn&ﬂpmwmﬂlhmuwﬂ
hicscirl ‘Ihnuai£ o tha | acead sathi ha seapehol eam ako ba mediad

e bl i 1y
EODw

Snapukor Haich|
dillm

Srepihor Lsgand Widk
150w

Jam| =7 |:|.i| [ﬁrmdi

WWW.PENSKESHOCKS.COM - 610.375.6180 — 150 FRANKLIN ST. READING, PA 19602

Page 2 5



TestTab
Use this tab to edit default test settings.

Test Tab Options

Shodk Preferences

Grach | Lagens | stnsores |  Snoomwn srapshat
Coey | [ Domplary | Fet] Defisity ] Folders e Files
Test 1 L | PwOpnzree |

Vsl Pyslmmences Emle Taal Do il
[ Fibes 0 s 1o Simgie Compiete Cjcle | * Advor Tout
[ Seve Orly Pl Pesk: el Poinds Bk Task
[ Shep o BOC —r * Papvni
[ Eraebie sutoffl bam Lt i
M Aedars delecad samcle vo= o) besd
Irecnericles bevs than 1He
(s Tt ol Tiw Dt (lptams
200 uac [ Aui-ewport o C5¢
Con Veloc iy Buile Tami [ Mudpesngd oy Y
200 -

A oev| V | (@ oo

ltem

Description

Filter Data to Single Complete Cycle

Save Oniy PVP Peak Vel Points

Stop at BOC

Enable autofill from last run

Reduce datacard sample rate for test
frequencies less than 1 Hz

Gas Test Settle Time

Zero Velocity Settle Time

Enter Test Description

Data Options

Check this box to display only one cycle from the data
collected. The dyno by default runs three cycles at each
given speed.

Check this box to save only the peak velocity data points.
Do not check this box to save the entire CVP data for
each PVP testspeed.

Check this box to have the dyno automatically stop at
“bottom dead center” after each test.

Check this option to automatically fill the Fields with the
data from the last test.

If the test speed is below 1 Hz, this control slows the data
collection speed to reduce file size.

This sets the length of time the dyno pauses when
measuring the gas force.

This sets the length of time the dyno pauses when taking
the zero velocity recording for a PVP test.

Allows you to choose when the Fields are displayed for
test description entry.

Check these boxes to automaticaiiy save a .csvor xmi
file when you run and save a test.
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Units Tab

Measurement System Tab

Units Tab — Measurement System Options

Shock Preferences

Cram | Lmzens | sthsgee | Smestws | Cemeebat
[ Cemry | Tovia 1 Dwy | FetiDefaitn | Foliers i Fis
Tew Uity | _mecobees |
Measumement Syvtem | Urd Pracaionl
Cowwarsa
Cughm® | Unite 1 1 Comvatsicn 11

A o| v 2| [ o

Item Description

Custom The English units collected by Shock6 can be converted to any units you
specify.

Standard English units (which is the native unit set used by Shockg)

Metric Metric units from which you can choose to convert English units. For

example, Ibs could be converted to kgf or N.
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Unit Precision Tab

Enter the display precision of the indiidual units of measure. Valid precisions are between zero (0)
and five (5), inclusive.

Units Tab — Unit Precision Options

Shodk Prefesences
cram ] Lmpenn | satsges | seeewe | racaber
Colers | Dt | Deley | FedOefois | Foiders el Filn
Tes | twils. | eeopnes |

o | Praseas | Ertes ihe dapiy e iion o
Eng off Whe inciial ke of
s T el mearwe Vakd pecks e
Bocean | a0 Detssen o) aa
ks Fren |5l reiuzres
Cortpstas
Cesnmetess per terand ]
Cartmeien pe pecond ™2 2
 Dogees ]
Fatuested 2
Faet 2
Fasl o smcnired

o av| [V 2| [@ com
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PVP Options Tab

cmn | emd | ramomss | smomee | Sremnr
oo | et Dughy |  SedDefams | Fckoen and Fles
Test | w= | rwoptons | i

~ PP Opiioms -

P Cye Selection

lrckeid s cycles ans

eneralen in funcliom aropary.

™ \ie Rang Engresnng hitere VI rehadsody pEne=aing P puminary Tace duir 50 over ol olected Sydes

‘Selects the cyres i e for gerenston of £ FUP graph.
T mulip= cydes are seecied, Pe aesdts foe the
desnged.
When rusrIng exact cvse courts & an VA dynn, eeaee
cypde ol mast be egudl 10 the Cpdes 1o saepies for FF

Use of Shis swiich s “=TOT RECOMMETEY =
I™ 1Fusing pesh sencty medod, (nerce bedk fonse t De reporied al pial wenaty.

Cydes T Sample:
LI%

T oon| [7 0| @ oo

Item

Description

Use Engineering historic PVP
methodology generating PVP
summary trace averaging over all
collected cycles

Cycles to sample

PVP Cycle Selection

If using peak velocity method,
coerce peak force to be reported
at peak velocity

If this option is selected, the program will average all
collected cycles and use that average as the peak points for
the PVP trace. When you check this box you will also be
given the option to clip to a single cyde; in this mode the
program will use the second to last cycle. Thisis how
previous versions of Shock 6 displayed PVP traces. See the
additonal panel that follows this table.

Defines the number of cycles that the dyno will run and the
user will have to select. Increase this number to see more
cycles under cycle selection.

This option allows you to select what cycle or group of
cycles you would like to use for PVP generation. Any
number of cycles can be selected.

This method should not be used without contacting MTS
technical support beforehand to make sure the operator has
a complete understanding of the effects on the data.
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If the Engineering historic PYP methodology ... box is checked, the following panel

appears.

Shock Preferences

Grarh ] Lagend [ watsgas | —— Srapehat
Calors | Dista | Dy | FedOehmim | Fders aFies
Test T Units | mwoptions |

M Cobons

I Clip bos single cycle to generabe PYF suninary raoss Cydes T Sampls

L25

A oo| [ o | [ o

Item

Description

Use Engineering historic PVP

methodology generating PVP

summary trace averaging over
all collected cycles

Clip to single cycle to generate
PVP summary traces

Uses all cycles of each test run to generate the PWF points for
each individual test run.

Clips to the last full cycle of each test run to generate the PVP
test points.
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Graph Menu

- peece e, Vsl
= Fomoe vs Abasne Veosy

| Comd dan Open et Clhss
| Besus( QpervCInprassan Lo
Fome v [sapssonme

S Awernge Farse v Abaciss Vebety

= ABasls Corgd saakin Do Raoend Cisé

= AREEG Rega 0 DS OTDINRS0E COEs

“ Sigrals v [
| sorah v Senm
_ Srarw Live

Force vs. Velocity

Force vs. Absolute
Velocity
Compression
Open/Rebound

Close

Rebound
Open/Compression
Close

Force vs.
Displacement

Average Force vs.
Absolute Velocity

Absolute
Compression
Open/Rebound

Close

Absolute Rebound
Open/Compression
Close

Changes the current graph to the force vs. velocity graph. Depicts a full 360
degree stroke, showing positive and negafive velocity values.

Changes the current graph to the force vs. absolute velocity graph. Depicts a
full 360 degree stroke; however, all velocities are shown as positive in value.

Changes the current graph to the compression open/rebound close graph.
Depicts half of the cycle.

Changes the current graph to the rebound open/compression close graph.
Depicts the other half of the cycle.

Changes the current graph to the force vs. displacement graph. Commonly
known as a *football” or “potato” plot.

Changes the current graph to the average force vs. absolute velocity graph.
Depicts the average of the compression forces and the average of the
rebound forces vs. the absolute velocity. MTS Engineering does not
recommend the use of this graph, as itis a poor representation of the shock
data.

Changes the current graph to the absolute compression openfrebound close
graph. Same as compression open/rebound close graph, except all force
values are shown as positive values.

Changes the current graph to the absolute rebound open/compression close
graph. Same as rebound open/compression close graph, except all force
values are shown as positive values.
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Signals vs. Time

Signals vs. Signal

Show Live

Toggle Validation
Validation
Parameters
Validation Color
Validation
Attributes

Insert

Delete Graph

Allows you to plot any signal or math channel vs. time. A menu will appear
with a ist of all available signals/channels. Select the channel to be graphed.
Press the “Ctrl” key to select muitiple channels.

Allows you to plot any signal or math channel vs. any other signal or math

channel. You must first select the units for the x axis. Once units are selected,

click “insert plot”. Pull down menus will appear under the X-axis trace and Y-
axis trace columns with available signals/channels.

Allows you to operate the motor and wiew the data live rather then running a
particular test.

Turns current validation parameters on and off.

Allows you to enter a validation table based on a master shock or manually
inputted data. See the following topic for details,

Allows you to change the color of the displayed validation parameters.
1, 3, and 5 comrespond to line thickness.
Allows you to change the line style of the displayed validation parameters.

Creates another graph inside the current template. You can toggle between
graphs using the tabs displayed on the bottom of the legend.

Deletes the selected graph from the current template.
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Show Live Panel
The Show Live allows you to manipulate dyno controls and observe the results in real time.

Dyno Commands

Show Live Dyno Commands

Rochrig Sheck 6.5 - [Templaic]

Curet Tomo

—Dyne Commands:
| Min: 0,00 nfeec - Mar: J1LED infees

Mo Speed
000050

[ we |[@ oe |
[@ owat | [F oared
] ]

~Data

as Force

00000 Tbs

| Fause ||? Contne |
ri Cala I[F Qex |

Item Description
Min/Max Shows the range of speeds that can be entered in the
motor speed box.
Motor Speed Enter the desired motor speed.
BDC Moves the motor to bottom dead center.
0 Load Zeroes the load cell (sensor).
Stop Stops the motor wherever itis at.
Cycle Completes the current cycle and brings the motor to
bottom dead center (used on crank dyno systems).
Gas Test Performs the standard gas test and shows the gas force
in the data group box.
Done Closes Show Live.
Pause Stops updating the data.
Color Shows the color of the trace.
Continue Resumes updating the data.
Clear Clears the data so that you can start over.
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Build Validation

Table

Build Validation Table allows you to validate the gas force and seal drag of the shock absorber.

Build Validation Table Options

Welncdy Lbats: Inches pei second

Gins Force Validaton
Im Veldae Gay Foce

- Farce S

. Forcs Mammun
Zoin Spead Yakehten

Zanc Spead Mininum
TR R

Build Validation Tabie

Fosce Unis: Pounds
ST

Sl Drag V=l dsion
[ Vabilae SedDicg

el Smg FEL

Sad Dvag Manimars

| ’E Lnnﬁ'didalm.]

Veely | L Wi

i | Samavddaton |
[ |

[ CHm [ A ln [ F Hax

0

.

[¥  celue

Item

Description

Validate Gas Force

Gas Force Minimum and Maximum

Validate Seal Drag

Seal Drag Minimum and Maximum

Zero Speed Minimum and Maximum

Tums validation for gas force on and allows you to specify
a minimum and maximum force.

Gas force validation fails if the gas force is not between
the minimum and maximum.

Tums validation for gas force on and allows you to specify

a minimum and maxamum force.

Seal drag validation fails if the gas force is not between
the minimum and maximum.

Validation will fail if the zero point 1s not between the
minimum and maximum.

Velocity To validate, you select a velocity you want to validate at.

C. Min. and Max. Compression minimum and maximum.

R. Min. and Max. Rebound minimum and maximum.

Import PVP See the following section and illustration.

Load Validation Allows you to load a set of validation parameters (a known
good test and a range of acceptable values).

Save Validation Allows you to save the current table and ranges for
acceptable values as a validation table.

Clear Table Allows you to clear the current table and ranges for

acceptable values so that you can start over.
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Import PVP

Import PYP for Validation Table allows you to import a PVP test so that you can compare shocksto a

known good test.
Import PVP for Validation Table
B3 Irapret PUP for waidabion tabde ==l
Lt e Lokin | . FostrgDats -]+ & ot E-
050 nrzme o -
Mims Dats modiFiad Type Sirn
) [ WA I P il Fober
ﬁ"""""'"“:‘ﬁ:“""" Setting: WTAME2AN MK Filefober
:;:Mﬂ.lle#\d = Taraplite: ILTAENTE 240 Pid Flka o b
O eniape devidian et FUR CLI00N 06 P Boeshin Sheock B,
Faoan Deaston
1500 %
. - | '
Fiemare | [ Oen
= L
Filar of " - o
. x oftype: [P Fies el =]
I Oiper 28 read ool
Item Description

Datum Increment

Provides frace points at the specified increment. If a data
point does not exist at the specified increment, oneis
interpolated.

Apply percentage deviation Allows you to specify a range of acceptable values around

Apply absolute deviation

the known good trace based on percentage.*

Allows you to specify a range of acceptable values around
the known good trace based on a numeric value.*

Apply percentage and absolute Allows you to specify a range of acceptable valuas around

deviation

the known good trace based on a percentage and a
numeric value.*

* If a data point for the shock being tested falls outside the range of acceptable values, the validation

fails.
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Test Menu

Test Menu Options

E Fi= Edt Graph | Test | Hardware Mi=w Seffings  Window Heb
O &[S o Cibl bl B

5[ G Fie it Test. FI11 {vp pafg, Renert | 5c

Cr=ate= Babch.

Run Batch...

Delkle Bailch...

Create Allows you to create and save a test.

Test Opens the test control panel. For more information, see “Test Control Panel”
Note: When editing a test, you have the option of saving it as
a new test with a new name by clicking the Save As button.

Create Batch Allows you to create a batch test (multiple tests run together).
For more information, see “Create Batch” pg 41.
Run Batch Allows you to run a previously created batch test. For more information, see

“Run Batch” pg 42.
Delete Batch Allows you to delete a previously created batch test or tests.
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Test Control Panel
Test Control Panel Options

Roeting Shock | e Control Famne

e
i Commands

Status
= | —
AL 5mes - Tast
BRI [ ———
=

o 35
ah Sipx20 , Blio
::::: She sen ‘ Emﬂllu
Peue afler gas et
-y 14x [ Pase aites gas
~ ges

__ [l GewB0C baiospauss

[ﬁ' zﬂ,wﬂml fesulls

Supke 00D Unknewn
Pesk Velochy, 000 n/ses

Bas Test &
O — .Fw_l:ﬁdg_

yas Fer—— in
IO Lucle M ator Force 54178 b

Micbowbollack | 000w Vol 0,00 infase

Max Travel 20n E Tamperdhan 74.50F
“Waee Fomo e |

Arghlute 10w

Fapeney  153H: P —
Spoed 1000intec
Corfiguatiors ¢ Defaul 5 [ oo |
Item Description
Explorer Single-click a testto select it. Double-click to edit a test. In a folder, right-click to
Window add new, delete, rename, or soit. In a test, night-dlick to edit, executs, delele, or

rename. You can also use drag and drop to organize tests and folders
Test Data Area  Displays data for the currently selected test.

Commands Command buttons are found in this column.
Column

Start Test Starts the currently selected test.
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Description

Skip Step
Zero Load Cell

Cycle Motor

Go to BDC

BDC
Measure Stroke

Done

Status column

Abort

Close after test

& Warning:
The actuator must be in the full down position the first time you run a test or
run show live each time you start the software (the first ime the motor runs
after the software is started). This is especially important if a specmen s
loaded because it can prevent the actuator from falling to the BDC
position.
If the actuator is in a position other than the full down position, the EMA
may incorrectly interpret absolute zero (BDC) which may resultin
specimen or equipment damage.

To ensure the actuator is at the full down position the first ime you run a
test, disconnect the specimen and allow the actuator to fall until it rests on
the bump stop.

Skips the current step in the test.

Zeros the load cell reading. The program will retain this zero value until the
program is exited or the Zero Load Cell button is dlicked again.

Completes the current cycle and brings the motor to bottom dead center

Moves the dyno to “bottom dead center”. The box to the night of this button
indicates if the dyno is at bottom dead center. If the box is green, the dyno is at
BDC. If the box is black, the dyno is not at BDC.

Turns bright green when the dyno is at BDC

Runs the dyno slowly to determine the stroke. Use this the first time you set up
the machine or anytime you change the stroke. Failure to run Measure Stroke at
those times can result in the dyno running improperty.

Exits the Test Control Panel.

The lower half of this column displays live sensor readings and the current test
step which is being executed.

This button stops the current test.

I Important: Thisis NOT an emergency stop button!

When this box is checked, the Test Control Panel will dose after the testis
complete.

Pause after gas When this box is checked, the dyno will pause after the gas test, allowing you to

test

Go to BDC
before pause

Results

make adjustments to the shock The dyno will only resume after you click the
Continue bution.

Self explanatory.

Displays data from the last test run.
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Create Batch

Use Create Batch to create a batch test (multiple tests run together). The user can string together any
available tests in any order, and have the software automatically run each test and save the data. The
available test hierarchy is displayed on the left side of the window. To add a test to the batch, click the
test, and then click the nght arrow button. The test will be added to the batch. Tests can be deleted
from the batch using the black X button. The order of the tests can also be changed using the up amow
and down arrow buttons. Each test is assigned a default data file name. You can change this name if

Anpirod WL 1 A et rarand b cndlaed and oo doda e o e foed i tha hateh cimanhs s choael e
e T, IUUWIIU’I wal i o Conel and Save Gaia 1o ayivean Wﬂl-llll\?wlul ﬂlllllﬂr L PN, LS

data box. The batch test is given a default name in the lower left corner of the window which can be
changed, if desired. Click the OK button when finished.

Batch Test Editor Options
Batch Test Editor
Tasts Baiery Tl Qrles
= O Telts Tal | D [ TLL |
o By B -
| “::";f’m %
=
7]
| =
Baich Ted Hame
e Lo B )
Item Description
o) Use the Browse button to add tests to the batch.
Data The data column allows you to run a test without saving data in the event you

want to run a test to exercise the specimen.
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Run Batch

Use Run Batch to run a previously created batch test. Select a batch test from the list. The individual
tests for that batch are listed at the bottom of the window. The batch test can be edited if required.
Before running the batch test, select the output folder to which the data files will be saved. Once this is
done, click the OK button to begin the test.

Select Batch Test to Run Options

Selectthe drectory booutpu the batch's daea. Then select the banch of basts (o execute
Finaly. sedect 'Ok obaci exacution of the hatch test.

Dt Folder Eowse: Crese

Iv Aubcil test indvidua feas tedds fiom fest et
[ Pawe after completig sach b=zt in e babch

Select batch test to run

Pax Taet Traval 200 n

Tezl [RET] Drsks Fi=

1 4 2

2 |51 PP B |BachDaa 2

FI T b |Banlaa 3

I T ¢ [EachDaad

T F |pachDass

Ungwailshle l=stz aie lighlichb=d ined

Item Description
Browse Browse for an output folder.
Output Folder Indicates the location where the batch data will be stored.
Edit batch Allows you to edit the currently selected batch.
Auto-fill test individual Fills in each subsequent test with the information for all the test fields
test fields from first test  you entered in the first test.

Pause after completing
each test in the batch

Data

Max. Test Travel

Self explanatory.

The data column allows you to run a test without saving data in the
event you want to run a test to exercise the specimen.

Displays the maximum test travel found in all of the tests in the batch.
! Important: Ensure your specimen as intalled has enough

travel to accommodate each test in the batch. Be sure fo
account for preload.
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Hardware Menu

Hardware Menu Options

=4

-\d:‘"l
i[?] Fie Edt Graph Test [ Hardware| View Seftings Window Help ’
O &= & ¥ Datacard..

f=t=+ 8 ot @2

5[ cJ File

2 | PvP Mfg. Report | Sealing | His

ch A

Pacer..

Monitor

Item Description

Datacard

Motor

Pacer

Monitor

Contains information regarding the datacard including sampling rate
and calibration data for each sensor.

! Important: Altering these numbers will change the calibration of
the dyno. Please contact a Penske representative before
making changes to the datacard values.

Contains information regarding the motor, including motor type
and motor parameters. For more information see Motor Properties.

Outputs a digital output signal at a user specified frequency. This is
useful for magnetorheological dampers.

Displays the live senor readings for the dyno.
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View Menu

View Menu Options

]

i Fle Edt Graoh Test Hordwarc [View| Setings Window Heb
NE &= S B Tempiate List
.

| G Etandard Toobar
' Statys Bar
E8| Toolbare

5] 6] Fike |

ltem Description

Template List Displays a list of the currently open templates in a toolbar.

Standard Toolbar  Displays the standard toolbar, which contains the most commonly used
functions. For more information, see “Standard Toolbar” on page 92

Status Bar Displays the lower status bar.
Toolbars Lists and displays all other available toolbars.
Standard Toolbar

Toolbars may be moved by clicking on the crosshatching located on the left side of the toolbar and
dragging it to the top, bottom, left, or nght side of the program window, or to the center to display it in a
new window. The More Options button located on the right side of the toolbar can be used to modify
the contents of the toolbar.

OB & ES et . BN R
o (2]

Item Description Function
1 Crosashatching Essentially a handle with which to move the toolbar
around.

f # Note: The menu bar can also be moved around
in the same manner,

2 More Options Allows you to add and remove toolbar buttons so that
you can customize the toalbar,
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Settings Menu

Settings Menu Options

F Bie Edé Greph Test Hacwere View [ Sefings | Window el

O Sk B x| wsersetnrs g

[ sl|slre

[ ]| &b |R:| Eystem asttings 3

Expor al s=Hings. ..

Wl SEttinge

Item

Description

User Settings

System Settings

Export all Settings
Math Settings

Exports or imports user settings. User settings include all settings

contained in the Preferences, including all user tests and math channels.

Itis recommended that the user export and back up all seftings listed
under the Settings menu on a regular basis in case of a computer crash.

Exports datacard settings, motor settings, or both. These settings can be
used to restore the motor properties and datacard properties (sensor
calibration) in case of a computer crash. To import these settings, simply
double-click the desired system settings file in any Windows Explorer
window.

Exports all user and system settings and saves them as one file.

Exports or imports only the math channels created in “preferences.” Can
be used to transfer math channels to other computers running Shocké.
When importing math channels, the user can choose to replace existing
channels with the new channels or merge the existing channels with the
new channels.

Window Menu

Allows you to arrange templates within the program using standard Microsoft Windows functionality.
Also lists currently open templates and the currently selected (active) template. Click a template to

selectit.

Window Menu Options

,%g-mgmywm

Sy |
DE &8 &F & | -8B~ +EIHE B} T Horizontaly

5[1.IFI=

| Gt | Report | Bee E. The Yerdcsly

W,’\M

E. L sscade
Arinnige kons

1 Tarnpliis
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Help Menu
The Help menu provides access to this manual, email support, and troubleshooting. Y ou can also
authorize Cutput Contrel and find information regarding the Shock6 software version.

Help Menu Options

Roahrig Shock &

i B £ Bk Rw Aanigers Yew Sefigs Whdow [ e
OF &k &L ik t@k_‘l‘wﬂil G| seerch o £ !

Gragh |Reeport | PP Mig. Repee| SR Gorlents
E1 B Suppor

AR

Inferactive Treubleshoging

Apthorze

[E]| tom

Item Description

Search for Searches the chm help file which is different from this manual.
Contents Provides the contents for the .chm help file.

Email Support Emails MTS using your default mail program.

Interactive Troubleshooting  Starts an interactive web-based troubleshooting application.

Enter an authorization code to activate additional software
features.
Provides version information for the Shock6 software.

Authorize

About

Initial Operation
Once assembly is complete and the software is installed, the dyno can be operated.

Ensure that the software key is installed. Start the Roehrig Shock program by double

clicking on the icon. Once the software is up and running, the user must verify that both

the motor and data card are recognized by the software. There are two boxes in the

lower right hand corner of the software with the words “motor” and “datacard”. If the

word is shown in a black font, then it is recognized by the software. If th7word is shown
'J

in a grey font, then itis no t recognized by the software.

200 - l_______________L_______________L_______________.________________.________________‘________________‘_______________J______ e
- 1o 20 30 4.0 5.0 6.0 7.0 8.0 9.0
0.00 lElEIB
Velocity (infsec)
Force Vs. Absolute Velocity

10.054[l¥\isec ‘ 87.69 Ibs

Motor| Datacard| 2:35 PM 3/5/2020

5:\Dyno Files\Short Track\20200LATE MODELVMARK WHITENERVRFOO1 NA pvp
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Running a Test and Viewing the Results
Creating and Running a Test
Viewing and Analyzing the Data

Creating and Running a Test
Once the dyno has been commissioned as described in Commissioning the Dyno, it is
ready for use.

1. First, power up both the dyno and the computer system. Make sure all connections to
the computer are made.

2. Once the computer has booted, start the Roehrig Shock program.

3. Load the shock to be tested following the procedure.

4. If you wish to create a new test, click on the Create icon either from the Test menu or
from the toolbar. The create test wizard will appear.

5. Pick the desired test type, and click Next. The wizard will guide you through the rest
of the test creation procedure.

6. Once finished, you will be asked to name the test. Enter a unique name and click OK.
7. Once the test has been created, or if you wish to run a previously created test, click
on the Test icon either from the Test menu or from the toolbar. The test screen will
appear.

8. Click on the desired test in the test profile column (left side of the test screen). The
desired test will now be highlighted.

9. Click on the Start Test button. Depending on the settings in preferences, you will be
prompted to enter information regarding the test run at this point, after the test is run,
or not at all. The next screen displayed will be the Dyno Starting window.

10. When you are ready to start the test, click OK. Once the test is completed, you will
be prompted to save the data. The data is saved as an individual file using standard
Microsoft Windows functions. Once the data is saved, it will automatically open in the
currently active template.

Viewing and Analyzing the Data

Once a test run is completed, the data is automatically opened in the currently active
template. The data file name is listed in the legend. Multiple data files can be opened
and displayed in the same template. To open a data file, click on the “Open Data” icon
either from the “File” menu or from the toolbar. The data will open in the currently active
template. To remove a data file from the template, click on the data file in the legend,
and click on the “Delete” icon in the toolbar. PVP data can be expanded to show the
data from each individual speed. Click on the “+” to the left of the file name to expand
the data tree. Multiple templates can be open at the same time. The user can save a
template which also saves all associated data files with it. Once the data of interest is
opened in the template, you can analyze that data. The tabbed analysis window allows
you to view the data in several different ways.
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Template with open PVP Data File, “Graph” Display Tab Selected

Legerad i Tabbed Analvis Windos

| o 1 [eap 7

|

When the “Graph” display tab is selected, the user-defined graph will be displayed in
the analysis window. You can choose the desired graph either from the “Graph” menu
or from the toolbar. The show/hide check boxes allow you to turn on and off selected
traces. When the check box under the “S” column is checked, the selected trace will
show up on the graph, and vice versa. When the check box under the “G” column is
checked, the gas force (if measured) will be subtracted from the trace, and vice versa.
A template can have multiple graphs. Right click on one of the graph tabs (lower left) to
create, delete, or rename a graph. Once the desired graph is chosen, you can use the
zoom, line, and averaging tools on the selected trace in the graph. The selected trace is
the trace which is highlighted in the legend. A cursor (crosshair) will also be displayed
on the selected trace on the graph. This cursor can be moved using the arrow keys on
the keyboard, or by clicking on the desired point with the left mouse button. The data
values for this point (where the cursor is located) are displayed in the status bar. The
displayed graph can also be printed by clicking on the “Print” icon either under the
“File” menu or from the toolbar.
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Graph Analyzing Tools, Located in the Main Toolbar

(=] [ ]
N/
r

L 8 8= %
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The graph scaling can be changed by clicking on the “Scaling” display tab. When the
“scaling” display tab is selected, the scaling preferences are shown for both the x and y
axis. The user has the option of auto scaling by checking the box under “auto”, or
manual scaling. If auto scaling is not checked, the values under “min” and “max” will be
used to manually scale the graph. The “Report” display tab allows the user to view the
data from the selected trace in a tabbed format. The report tabs allow the user to
display different information associated with the selected trace. The measured force
vs. velocity data is also shown in the bottom table. The velocity increment for this table
can be changed by clicking on the “velocity increment” pull down box. The report data
can also be printed by clicking on the “Print” icon either under the “File” menu or from
the toolbar.

Template with open PVP Data File, “Report™ Display Tab Selected

ol T Py el Ry efem

i Fobla ! Tasr Latw s ook Do 1S EEEEAN ] D

wapl | -

The “PVP Mfg. Report” tab displays two user definable graphs along with the field data
and the tabbed force vs. velocity data for the selected PVP data file. The report data
can also be printed by clicking on the “Print” icon either under the “File” menu or from
the toolbar.
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Template with open PVP Data File, "PVP Mfg. Report” Display Tab Selected
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The “Histogram” display tab allows the user to create a histogram using data from the selected trace.

The user must define which data channel to display, the bin size, and the start and end points.
Template with open PVP Data File, "Histogram™ Display Tab Selected
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5. Warranty And Service

5.1.Warranty
Your S-Link Dyno comes with a 1-year manufacture warranty that covers all
hardware items from manufacture defect. This warranty does not cover
damaged items that may have resulted from improper use, mounting, or
physical damage.

5.2. Technical Support
The supplied Shock 6.9.9 software is supported by MTS Corp. For on-line
technical support there may be a fee from MTS Corp. S-Link customers have the
option to purchase a 1-year Technical Support Plan from MTS for $299/yr. This
gives you full on-line support and free upgrades for the length of the contract.
This can be purchased at any time thru MTS on their web-site. MTSECHO.COM.
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