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Abstract : This paper used the ADAMS/Car model to numerically identify the driving performance degradation factors and
proceed with the optimal design by changing the geometries of the front suspension. The research involves a passenger car
equipped with a MacPherson strut suspension in the front and a CTBA suspension in the rear, and the K&C characteristics of
the ADAMS model were compared with the SPMD results of the actual vehicle. Corrected for errors of the hard points to
achieve a reliability of over 90 %, the driving performance was analyzed by conducting three driving simulations: step steer,

double lane change, and constant radius cornering tests. Following the simulations, a two-step screening process was
employed to isolate primary design variables, and the optimal design was carried out using ADAMS/Insight. The optimal
design results were validated through comprehensive full-car driving simulations, showcasing substantial improvements in

the handling stability of the EV.
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Fig. 2 Full-rebound condition of the front and rear suspension
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Fig. 4 Vertical test results for the front half-car
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Table 1 Errors between measured data and analysis data

Vertical test Roll test
Data
Error [%] Error [%)]
Ride/Roll Rate 4.13 2.96
Toe change 2.02 5.17
Camber change 341 2.72
Caster change 3.08 4.82
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Fig. 7 Double lane change test
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Fig. 9 OFAT results for each design variable
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Table 2 Main design variables

Wheel alignment No. Main design variables
1 Tie rod inner z
Toe angle -
2 Tie rod outer z
3 Top mount x
Caster angle
4 Lca outer x
5 Strut lower y
Camber angle
6 Lca outer z
L 7 Top mount y
Kingpin inclination angle
8 Lca outery
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Table 3 Hardpoints before and after optimization

Hardpoints Default Optimized
Lca outer x -19.763 -18.563
Lca outer y -695.76 -692.26
Lca outer z 310.65 314.86
Strut lower y -607.39 -606.19
Tie rod inner z 335.8 339.56
Tie rod outer z 304.36 308.57
Top mount x 26.782 21.949
Top mount y -564.67 -569.16
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