CASIM



KNOWN BUGS

e No real check if dimensions of the suspension is reasonable
with regards to the movements.
|.E Program may hang if movements are not limited
enough so that solid suspension details would have to
”stretch”.

e Program may crash or hang for unexpected input. Some
checking is done. Use reasonable dimensions.

e Screen update is slow (it sucks, but on the other hand it is
not an arcade game)

e No caster setting causes dimensions for upright to be
slightly wrong during calculations.



BRIEF DESCRIPTION OF THE PROGRAM



STEP 1: REGISTRATION
MAIN WINDOW

CasimForm FBEX

AboLt

T~

Register the program here.

An unregistered program has
full functionality except for the
upright dimensions that can
not be altered.

Press this button to start
entering car data.

Analyze
Simulation
[Drata

A-frm
Suzpenszion




STEP 2.1: SETUP CAR DATA
"SETUP CAR” TAB

Casim 9= 3]

2 Car and Upright data is measured and 1
“Setup Car | Animate | Setp Smustion | Smuist=| | €Ntered here. See measurement < Help Lines
Car instructions later in this document.
Car Mame
|DefauItEar | 7
Upper A-Am ¥ T
| — —

Upper A-Am Y 5.350 -
Lowser A-Arm :20_9_3‘] < \ / >
Lower A-dm Y [0 2] \ L\ = ._.5\/ U
Camber @ Ride Height [20 3
wheel Diameter 5520 ? ﬁii tﬁﬁiﬂ :; ‘:)u..as
wheel Width i_-IDD_:\'_j Saruh Radius 0. 0%
Wheel Offset [ &
Track width [1os0 3
Upright
Upright Mame
[refaultl pright |
Upright Upper  Offset [0 2 .
u T Data entered here limits the car movement.

pright Upper v Offset I'I w3
Upright Lower X Offset— [100 & The angle of th Car will not exceed the Max Roll angle.
Upright Lawer ' Offset !iﬂ_ﬂ_c:l .

— The Lower A-Arm mounts will never go above or below
Fenilovenenliinty — / the Max Bump or Max Droop distance
I ax Bump |30 QJ
Max Droop EE This setting has priority over any other movement limit
Ma Ral B0 3] setting in simulations or animations.
v




STEP 2.2: ROLL CENTRE
"SETUP CAR” TAB

Car
Car Mame
| DefaultCar |
Upper A-Am ¥ T
Upper A-Am Y EEED -
Lawer A-Arm 2 i—2D_9 &
Lawer Adim Y [1e0 2
Camber @ Ride Height [0 =
‘wheel Diameter |20 3
Wheel Width [0 3
Wwheel ffset EE
Track Wwidth 1060 %
Upright
Upright Mame
[refaultl pright |

Upright Upper & Offset
Upright Upper ' Offzet
Upright Lower & Offset
Upright Lower ' Offset
Car Movement Limits
Max Bump

Max Droop

Max Rall

[l %
[l 3
w s

EE
i =
=

[] Zoom  [] Show Roll Centre Help Lines  [] Show Scrub Radius Help Lines

=
4\ /

= #

~

Holl Contro X @
Holl Centro ¥ @

Seruh Radius ¢

&
a1.46

H/O. 0%

Roll Centre position i shown here as an X




STEP 3: ANIMATE CAR
"ANIMATE” TAB

Casim

File

.S etup Car !

Setup Simulation | Simulate

CEX

Animation Settings
Animate Bump-Droop

Bump-Droop Height

Animate Roll

Roll Lirnit

Animate Bump-Roll
Bump-Foll Height

Bump-Foll Roll Limit

Animate Droop-Roll
Droop-RollHeight

Droop-Roll Ral Limit

Animation Speed Medi_um w |

Cancel

et

] Zoom

] [
D

4

Most recent Roll Centre position i shown as a red
X. Original RC is shown as a black X and history

RC positions are shown in gray.

Set what movements to animate,
and car movement limits.




STEP 4.1: SIMULATE CAR

"SETUP SIMULATION” TAB

The program simulates car movements for different mounting positions of the A-Arms

to the chassis.

For each position the max left and right Camber angles, max Vertical and Horizontal
Roll Centre positions, and max Track Width change are recorded.

et Gard inats
Upper &-4m Chassiz Mounting
Max' [355 3-
Miny [345 2|
Lower A-Amm Chassiz Mounting
Maxy [185 2|
Miny [185 =

Simulation Settings

Simulate Bump-Droop

Bump-Droop Height

Simulate Roll

Rall Lirnit

Simulate Bump-Roll
Bump-Foll Height

Bump-Foll Roll Limit

Simulate Droop-Roll
Droop-RolHeight

Draop-Roll Ral Limit

Simulation Precision |M

Miny (292 % | Max¥ [302

Min¥ [204 2| Manx [214

Yes

[30
[30

4

] Zoom

NS

Enter restrictions to where mounting positions may be placed.

Restrictions are indicated in yellow.

Set what movements to simulate,
and car movement limits.

Set simulation precision.

High: Simulates A-Arm mounting positions every 1 mm. With a
large amount of small movements around Roll Centre per position.

Medium: Simulates A-Arm mounting positions every 1 mm. With a
medium amount of small movements around Roll Centre per
position.

Low: Simulates A-Arm mounting positions every 5 mm. With a
medium amount of small movements around Roll Centre per
position.

Simulations are time consuming (often several hours on a 2Ghz
P4). High is slowest and Low fastest. To use Low first and then
Medium for a small area of interest would seem like a good
approach.




STEP 4.2: SIMULATE CAR

7 S I M U LAT E 7 TAB When the simulation result is saved.

Close this window.

Casim
File ~
Setup Car | Animate | Setup Simulation [ i
Simulation Result Limits
Limit Left Wheel Camb Y . . .
e -‘i: o This Button starts the simulation. After the
Mo PonBombei e (|58 simulation is finished you will be prompted
Henthirent (2 to save the result to a file.
Limit Right Wheel Cambe|Yes v | When the result is saved
Max Poz Camber Change |£__:‘;_| —
Max Meg Camber Change |£_;_| ( ‘ ’
Limit Horizontal RC .Yes vl
Max AC Change » |1DD_ _3_
Limit ¥ertical RC .Yes v
Max RC Change Y |‘IDD__ 3‘_,_

_ It is possible to restrict the amount of data
Limit TrackWidth Change |Yes v | that is saved from a simulation.

Data from a simulated A-Arm mounting
position is not saved if it does not pass the
filter criteria for Camber Roll Centre and
Track Width.

It is higly recommended to use this
function to limit the amount of simulation
data. Large amounts of data requires a
PC with a massive amount of memory.




STEP 5.1: ANALYZE SIMULATION DATA

CasimForm FBEX
AboLt

Press this button to start
analyzing simulation data.

>~

Analyze
Su'j-i:-,rgion Simulation
F [Drata




STEP 5.2: OPEN A SIMULATION FILE

Simulation result for
each manouver is
plotted for each

- : simulated A-Arm
Fil iy . .
\ mounting position.

Open a simulation file

1 SimulationResultAnalyzeForm

......... 100

......... toy// Wl === 90

10

Set Limits

..... - - |:|

5o 4]

[noo 2] (om0 5] Select Movement Update
Screen

Total Cars: 3053 @ BumpDroop () Roll O BumpRal O Droop Rl

Fitered Cars: 3053 "W

Total number of
simulated cars, and

Ide amount of cars left
after filtering are
shown here




STEP 5.3: FILTER OUT CARS

mulationResultAnalyzeForm

2 il A filter can be set for each manouver.

In this examle all simulated cars with A-Arm
mounting positions that have a positive camber
change, that is greater than 1.0 and less than

0.5, during A Bump-Roll are removed.

After one or several
filters have been set
press update screen
to execute the
filtering operation and

..l 211l RA - || ~AL L N
Set Limits
sms  fm e
||:|.U[| = | |U,|]U =3 | Select Mavement Update
Screen
Total Cars: 3053 @ BumpDroop () Roll O BumpRal O Droop Rl
Fitered Cars: 3053 \
Idle Sets which manouver

to work with.




STEP 5.4: FILTER OUT CARS

ulationResultAnalyzeForm

Fle Wiew

1,

Set Limits

fm 3 fm
(R

Total Cars: 3053

Fitered Cars: 1186 i
ihered Cars \ After pressing update

screen a number of

Idle

simulated cars have

been filtered out.

Select Mavemant

Update

Screen
@ BumpDroop () Roll O BumpRal O Droop Rl




STEP 5.5: FILTER OUT CARS

ulationResultAnalyzeForm

Fle Wiew

Set Limits

5003 Fo 3 I EaNE]
Elm ICICIH noo % ooo o Selg Updat
o] I | | | | Cars left can be Streen
Total Cars: 3053 CH viewed and saved Droop Roll
Fitered Cars: 7

ltered Cars: \ After some more here.
filtering a small

e number of simulated

cars are left.




STEP 6: SAVE FILTERED CARS

ShowFilteredCarsForm

Car number:

Cars Tatal:

Previous Car

R-arm Mountings

Tpper Arm Mounting Position
Tpper fxm Mounting Position
Lower Arm Mounting Position
Lower fxm Mounting Position

292
350
213
165

Bunplroop Manouver

Pogitive Camber C B
Negatiwve hange Left:
ive Camber Change Right:
Negative Camber Change Right:

Roll Center Change WVertical:
Track Width Change:

Roll Center Change Horizontal:

0414
0.2
0_414

=57.791
8.282

Max Pogitive Camber Change Left:
Max Negative Camber Change Left:
Max Pogitive Camber Change Right:
Max Negative Camber Change Right:

Max Roll Center Change Horizontal:

Max Boll Center Change Vertical:
Max Track Width Change:

0.024
2.6
2.084

54803
-19.4232
0_409

BunpRoll Manouver

Max Posgitive Camber Change Left:
Max Negatiwve Camber Change Left:
Max Pogitive Camber Change Right:
Max Negatiwve Camber Change Right:

Max Roll Center Change Horizontal:

Max Roll Center Change Vertical:
Max Track ¥Width Change:

3. 017
0.593
0_939
-8.602
14.003
-3.345

DroopRoll Manouver

Max Pogitive Camber Change Left:
Max Negatiwve Camber Change Left:
Max Pogitive Camber Change Right:
Max Negatiwve Camber Change Right:

Max Boll Center Change Horizontal:

Max Roll Center Change Vertical:
Max Track VHdth Change:

0_404
2_807
3.054

51.412
-57.791
8286

Save one or several
cars and. Close this
window and return to
the first window
where the car can be
imported and
suspension
movements studied
in detail.




STEP 7: VIEW FILTERED CAR IN DETAIL

Casim

File:
| Setup Car | Yygimate | Setup Simulation | Simulate | [T Zaein
Animation Settin
Animate Bump-Dr |Yes v|
[ Cancel
Burnp-Droop Height [an =
Open the saved car N
Animats Roll File->Import->Car
Foll Lirnit [ Mest
[~ o | ‘i__"_ = _ __-j;
Animate Bump-Roll Yes v
Bump-Foll Height 0 e
) A E——— cambar Left: -4.74 cambor Fight: -i.4
Burmp-Foll Ball Limit |3_EI = | Pambor Change Loft: -2.73 bamher Change Right: b1
St friginal Camhar Tefb: =2 Griginal Cambar Right: -2
o Rall Cantra X & &R .16 Track Wideh: 1064 .53
Animate Droop-Roll |Yes v| Rall Centra Change ¥ :  6E. 16 Track Width Changa -4.n3
| — Original Roll Cenkre ¥ @ 0 griginal Track Width: 100
: o | Roll Cenlre ¥ ¢ 28,71
Droop-RolHeight |3D p Roll @enloe Change ¥ 5 -25,17
. : : Original Foll Ceplre ¥ ; 54.E3
Crroop-Roll Roll Lirit 30 B8

Animation Speed Medium +




MEASUREMENTS
AND
OTHER MISCELLANEOUS INFORMATION



MEASURE THE UPRIGHT

i
i 0° caster angle
1

Upper Y Offset

o

Lower Y Offset

Lower X Offset

. Upper X Offset

»

Upper Y Offset

Lower Y Offset



MEASURE THE WHEEL OFFSET

Positive Wheel Offset Negative Wheel Offset

»
Ll




CAMBER ANGLE

Negative Camber




A-ARM MOUNTINGS

Upper A-Arm (X,Y)

Lower A-Arm (X,Y)

Y [mm]

A

Normal Ride Height

Lower A-Arm Y

>
(0,0) X [mm]



