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Abstract

Taking the front suspension of a pickup truck with double wishboneas the research object, the
suspension dynamics virtual prototype model was established in ADAMS/Car, and the parallel
wheel travel simulation analysis was carried out on the multi-body dynamics model. The results
show that the variation range of wheel positioning parameters of camber angle, caster angle and
toe angle is unreasonable. Then, ADAMS/INSIGHT is used to analyze the sensitivity of the posi-
tioning parameters that do not meet the requirements, and obtain the coordinates of hardpoints
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that have great influence on the positioning parameters. Finally, the ISIGHT platform and the second
generation of multi-objective genetic optimization algorithm NSGA-II were used to optimize the
variation range of camber angle, caster angle and toe angle. The results show that the optimized
positioning parameters reach the ideal range of variation, and the kinematic characteristics of
suspension are improved, which proves the feasibility of the optimization method.
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Table 1. Hardpoint coordinates of double wishbone suspension

® 1. BEBBIERE SRR

Tl 5 X Askr Y A8 Z b5
drive shaft inr =20 —-161 —274.14
Ica front —258.7 -310.3 —338.65
Ica outer —19.62 —666 -369.74
Ica rear 165.4 —302.5 —352.14
lwr strut mount —81.3 -510 —358.74
tierod inner —-170.9 —345 —231.5
tierod outer —156.6 —697.6 —257.14
top mount -80.9 —428.1 118.66
uca front —184 -377.5 154
uca outer 53 =577 150
uca rear 19.1 —361.1 124.16
wheel center =20 =752.5 —269.54
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Figure 1. Multi body dynamics model of double wishbone suspension
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Figure 2. Camber angle with wheel travelchange curve
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Figure 3. Caster angle with wheel travelchange curve
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Figure 4. Kingpin inclination angle with wheel travelchange curve
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Figure 5. Toe angle with wheel travelchange curve
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Figure 6. Optimization target setting
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Figure 7. Create design matrix, determine experiment strategy and number of operations
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Table 2. Fitting reliability index value
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W

Mg 55 3

Wi )3 £ R2 R2adj P R/V
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Figure 8. Diagram of influence of wheel camber angle
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Figure 9. Diagram of influence of wheel caster angle
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Figure 10. Diagram of influence of wheel toe angle
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T JE A f(uca_rear) z A8FR, L RERES SMIITE 25 (uca_outer) z ALAR LA A N AN 55 (Ica_outer) z AL FE,
A AMIAT p5 (uca_outer) x AlAR, TNHEE AMIAE 55 (Ica_outer) x AAR, T R AT P AT #5 (tierod _inner)
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Optimization ZLAFFHATHA, ERUE 2 HARRAEEL NI 11 Bros. AR () A SR 2 2 5 AR
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Figure 11. Hardpoint optimization model of double wishbone suspension
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Figure 12. Camber slope optimization process
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Figure 13. Toe slope optimization process
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Table 3. Comparison of hardpoint coordinates before and after optimization

3. ER AR ATEXTEE

T s AR AT /mm Ak J5 /mm
Ica_outer _x —19.62 -17.4
Ica_outer z —369.74 —366.23

tierod inner z -231.5 —235.64
tierod outer z —257.14 —253.54
uca_outer_x 53 3.31
uca_outer z 150 146.81
uca_rear_z 124.16 127.63

BB A TE50 mm PPATRC BN B, IR SOCALTET R 45 S i R 3BT XS Le AT, ARAL T G e A S 4 S
XTI T B 14~16 Fis. H, SERMRAGHT &2 A S8 ia Bt 2, 2Nk )5 % @ A 24
ARJE 2R . FEHCS th ARV R B, & a FEA RN R 4 R IALET S e S EOT g 3.
Table 4. Comparison of front wheel alignment parameters before and after optimization
F 4. RUBIERIRENSH LR

ENLSH RAHTBAE BTG/ () RAE I ECRTER)/ () RkE/(C) R E S %

AMELF —1.1~0.66 (1.76) —0.96~0.46 (1.42) 0.34 19.3
TR 2.15~3.24 (1.09) 1.78~2.76 (0.98) 0.11 10.1
HIR A -0.86~0.88 (1.74) —0.48~0.43 (0.91) 0.83 47.7
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Figure 14. Comparison of camber angle change curves before and after optimization
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Figure 15. Comparison of caster angle change curves before and after optimization
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