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Number of "Combined/Superimposed- Joints Var. X-Range | Var.Y-Range | Var. ZRange | Var. Stifness Range
GEOMETRY & STIFFNESS DATA nboara outboara ) o) ) 4l
All Partccipating Joints follow the Changes of 1 Joint 10,000 10,000 10,000 50%
Link ID NI LINK DESCRIPTION X mm] Y [mm] Z{mm] Stifiness (Nimm] X fmm] Y mm] Z[mm] Stiffness (N/mm]
1 Track Rod @ Chassis Joint| _115.000 145.000 410,000 10000 10.00 10.00 10.00 5000.000
2 Track Rod @ Wheel Joint 60.000 625.000 412,000 10.00 10.00 10.00
3 Spring Link @ Chassis Joint| _-290.000 190.000 210,000 10000 10.00 10.00 10.00 5000.000
4 Spring Link @ Wheel Joint 10,000 650.000 200.000 10.00 10.00 10.00
5 Lower Link 2 (or 2nd A-Arm Leg) @ Chassis Joint| _150.000 55.000 195.000 10000 10.00 10.00 10.00 5000.000
6 Lower Link 2 @ Wheel Joint 10,000 650.000 200.000 10.00 10.00 10.00
7 Upper Link 1 @ Chassis Joint|__75.000 200,000 410,000 10000 10.00 10.00 10.00 5000.000
s Upper Link 1 @ Wheel Joint 15000 620.000 410,000 10.00 10.00 10.00
9 Upper Link 2 (o 2nd A-Arm Leg) @ Chassis Joint | _-265.000 225.000 405.000 10000 10.00 10.00 10.00 5900000
10 Upper Link 2 @ Wheel Joint -15.000 620.000 410,000 10.00 10.00 10.00
11 Spring/Damper@ Chassis Joint| _-370.000 100.000 580.000
12 Spring/Damper @ Rocker Joint -175.000 50.000 585.000
we Wheel Center Point 0.000 715.000 320.000
WC ALIGN Calculated Wheel Center Alignment Point 2000 615,000 320.000 LLOC00! PREPARE OPT\MIZA?ITOEV\TEl\/’\g:\J"\‘F[;AEg/T; SUSPENSION DATA
cP Calculated Contact Patch 0.000 715.000 0.000
OPTIMIZATION CONTROL PANEL
STATIC SUSPENSION SYSTEM PARAMETERS
» Include Static Suspension System Parameters n | Bump Stcer | Camber Gain | RollCentr Heigh e ot | wiheer Center Ani| - Contact Pach K‘"E'“a"cy":‘:;"e“s"‘““
lysis rim] rim] [mm] Travel Ratio [ Angle [ Ant-Angle [ Performance Index
REFERENCE START VALUES @ STEP 1| -100 -10.00 1002 0935 -1.00 5.00 10211
NEW TARGET VALUE -1.000 -10.000 10.000 1.000 -1.000 -5.000
IMPORTANCE / WEIGHT - 0 to 10 [0 = Deactivated] 50 50 50 50 50 50 Delta < 2%
new TarGeT PrepicTion (BRI -1.0050 2.4740 0.9855 -0.5196 |:>
—
Careluly Select Parameters for Rear Suspension or Deacivate Parially/Completely STATIC STEERING SYSTEM PARAMETERS
- Include Static Steering System Parameters Caster Caster Trail Caster O kPl KPIOL Sorub Radius K‘"E'“ES‘”‘ Bl
in Kinematic Analysis 8] fmm] fmm] r1 ] ] ystem
Performance Index
REFERENCE START VALUES @ STEP 1| 7.13 35.00 5.00 1148 75.00 10.02 192.79
NEW TARGET VALUE| __7.000 35.000 -5.000 11.000 75.000 10,000
IMPORTANCE / WEIGHT - 0 to 10 [0 = Deactivated] 50 50 5.0 5.0 50 50
NEW TARGET PREDICTION -4.2860 8.1300 [ EEEE = Elasto-Kinematic
Performance Index
(Geometric) Compliance Effects shoould be analyzed only at the End of Optimization! STATIC ELASTOKINEMATIC SYSTEM PARAMETERS | 0.00 |
n Include Link Stiffness Parameters Toe [kN] | Toe [ Toe [/kN] Toe [kN] Camber [Nl | _Toe [ktm]
n Include Geometric Effects in Results of Loag @cp | Acceleraion WiTHOUT Wheel @ CP WITH Preumatic " (;>
Compliance Analysis (ONLY FOR EXPERTS) toad@we [ EHOEL | WITH Pneumatic Trail Tl
REFERENCE START VALUES @ STEP 1| 0.135 0114 0.008 0.046 0,044 1.856
NEW TARGET VALUE| 0,020 0.010 -0.030 0.000 0.050 0700 Overall Suspension
IMPORTANCE / WEIGHT - 0 to 10 [0 = Deactivated] 5.0 5.0 5.0 5.0 5.0 5.0 Performance Index
o . GEOMETRY STIFFNESS
Optimization Geometry & Link Stiffness Design Space
x| y | z Unk1-2 | Lik3-4 | Lik5-6 | Link7-8 | Link 9 - 10
Delta Hardpoint and Link Stiffness Minimum Values [mm)-[umm)| 250 | 250 | 250 5000.0 | soo00 [ s0000 | soo00 | 5000.0
Delta Hardpoint and Link Stiffness Maximum Values Value fmm]-(vmm)[ 250 | 250 | 25.0 150000 | 150000 | 150000 | 150000 | 15000.0
Note: Going outside the Initially Selected Variance Numbers of the Sensitvty Study is allowed, but can/vil make the Prediction Model less accurate accurate and require more manual loops.
STEP 3 STEP 4 STEPS
VANDATORY STEP2 START / RESET CONTINUE / RUN SET OPTIMIZED DATA AS NEW STEP &
OPTIMIZATION OPTIMIZATION STARTING POINT RESET ALL
RUN COPY NEW / OPTIMIZED SUSPENSION
PREPARE SENSITIVITY DATA TO MASTER DATA BACK
OPTIMIZATION ANALYSIS DASHBOARD TO ORIGINAL
EVENT & LOAD RUN FULLY AUTOMATIC STEP 3, STEP 4 & STEP 5
SUSPENSION OPTIMIZATION LOOP "STEP 1"
DATA FROM Clg:\lADI:I’IT';‘gN
MASTER
DASHBOARD Number of Full
EXECUTE FULL AUTOMATIC SENSITIVY ANALYSIS & OPTIMIZATION LOOP (s) WITH FINAL VERIFICATION Ruy: Optiizaton
oops
NEW / OPTIMIZED GEOMETRY & STIFFNESS DATA X-Y-2 Coordinates Variance to_
be Included / Excluded in Analysis
Joint ID Nr LINK DESCRIPTION X [mm] Y [mm] Zmm] Stiffness [Nmm] J0intIDNr. | Include X [1/0] | Include Y 110 Include Z [1/0]
1 ‘Track Rod @ Chassis Joint| _ 115.000 145.000 410,000 10000 1 1
2 Track Rod @ Wheel Joint 60.000 625.000 412,000 2 1 1 1
3 Spring Link @ Chassis Joint| 290,000 190.000 210,000 10000 3 1 1 1
4 Spring Link @ Wheel Joint 10.000 650,000 200,000 4 1 1 1
5 Lower Link 2 (or 2nd A-Arm Leg) @ Chassis Joint| _150.000 55.000 195.000 10000 5 1 1 1
0 Lower Link 2 @ Wheel Joint 10.000 650,000 200,000 6 1 1 1
7 Upper Link 1 @ Chassis Joint| _ 75.000 200,000 410,000 10000 7 1 1 1
B Upper Link 1 @ Wheel Joint 15.000 620,000 410,000 B 1 1 1
9 Upper Link 2 (or 2nd A-Arm Leg) @ Chassis Joint | _-265.000 225.000 405.000 10000 9 1 1 1
10 Upper Link 2 @ Wheel Joint -15.000 620.000 410.000 10 1 1 1
11 Spring/Damper@ Chassis Joint| _-370.000 100.000 580.000
12 Spring/Damper @ Rocker Joint -175.000 50.000 585.000
we Wheel Center Point 0.000 715.000 320,000
WC ALIGN Calculated Wheel Center Alignment Point 0.000 615.000 320.000 100.000 COPY NEW / OPTIMIZED DE: ?o MASTER DASHBOARD
cP Calculated Contact Paich 0.000 715.000 0.000
DELTA VALUES FROM "STEP 1" LOADED DATA SET
Link ID NI LINK DESCRIPTION X [mm] Y imm] Z{mm] Stifiness [Nimm]
1 Track Rod @ Chassis Joint|  0.000 0.000 0.000 0
B Track Rod @ Wheel Joint 0.000 0.000 0.000
3 Spring Link @ Chassis Joint| 0000 0.000 0.000 0
4 Spring Link @ Wheel Joint 0.000 0.000 0.000
S Lower Link 2 (or 2nd A-Arm Leg) @ Chassis Joint 0.000 0.000 0.000 0
6 Lower Link 2 @ Wheel Joint 0.000 0.000 0.000
7 Upper Link 1 @ Chassis Jont| 0000 0.000 0.000 0
B Upper Link 1 @ Wheel Joint 0.000 0.000 0.000
9 Upper Link 2 (or 2nd A-Arm Leg) @ Chassis Joint 0.000 0.000 0.000 0
10 Upper Link 2 @ Wheel Joint 0.000 0.000 0.000
11 Spring/Damper@ Chassis Joint| __0.000 0.000 0.000
12 Spring/Damper @ Rocker Joint 0.000 0.000 0.000
we Wheel Center Point 0.000 0.000 0.000
WC ALIGN Calculated Wheel Center Alignment Point 0.000 0.000 0.000 0.000
cP Calculated Contact Patch 0.000 0.000 0.000 -200
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PARAMETER SENSITIVITY STUDY

THE FOLLOWING CHARTS SHOW SUSPENSION PARAMETER SENSTIVITY - DELTA VALUES - TO THE SELECTED VARIANCE OF GEOMETRIC X,Y,Z COORDINATES & LINK STIFFNESS VALUES.

SENSITIVITY (DELTA VALUE) TO GEOMETRIC HARDPOINT VARIANCE OF JOINT 1 TO 12

BUMP STEER [*/m] CCAMBER GAIN [*/m] ROLL CENTER HEIGHT [mm] RCH MOVEMENT TO WHEEL WHEEL CENTER CONTACT PATCH
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SENSITIVITY (DELTA VALUES) TO STIFFNESS VARIANCE FORLINK 1 TO 5
TOE BRAKING FORCE TOE ACCELERATION FORCE TOE LAT. FORCE COMPLIANCE TOE LAT. FORCE COMPLIANCE R RICATR ORGSR TOE ALIGNING TORQUE
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THE FOLLOWING CHARTS SHOW SUSPENSION PARAMETER SENSTIVITY - NOMINAL VALUES - TO THE SELECTED VARIANCE OF GEOMETRIC X,Y,Z COORDINATES & LINK STIFFNESS VALUES.
SENSITIVITY (NOM. VALUE) TO GEOMETRIC HARDPOINT VARIANCE OF JOINT 1 TO 12
BUMP STEER [/m] CAMBER GAIN [im] ROLL CENTER HEIGHT [mm] RCH MOVEMENT TO WHEEL WHEEL CENTER CONTACT PATCH
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SENSITIVITY (NOM. VALUES) TO STIFFNESS VARIANCE FOR LINK 1 TO 5
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