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Selection of toe geometry and bushing stiffness to improve
the Vehicle Handling Characteristics
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ABSTRACT

In this paper, a full vehicle model is developed to analyze toe and camber changes due to
rack height variation and compliance. The AutoDyn7 program developed in G7 project is used
for the computer simulation. Steady state cornering test was done to find the understeer gradient.

Imposing a pulse steer input,

employed. Steer characteristics were evaluated by

Frequency Response Function(FRF) of yaw rate and lateral
accelerations were evaluated. To verify the stability,

the rhombus using four parameters is
changing the rack height and the bushing lateral

stiffness, which is installed between the low control arm and the chassis.
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Tablc 1 Four parameters due to rack height

change
CASE al n g ¢
up(10) . 1.63 0.8 0.951 719
up(h) 1.57 0.8 0.644 673
current 1.5 0.8 0.544 61.6
down(5) 1.45 10 0.466 oh.6
down(10) 1.39 1.0 0.420 488
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Fig.15 The rhombus due to rack height change
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Table 2 Variations of bushing stiffness
(rack up, Smm)

CASE Aol 24 3 A4

curent |8A4 & ol 7818570 [N/rn]

UPs |4 Fe] 43k 5mm 7818570 [IN/ml

UsB50 |3 =] 4% 5mm 7318570 0.5

USBI10 |9 o] 4% 5mm 7818570 %0.1
= - U A - B 191



Table 3 Four parameters due to bushing
characteristics (rack up, 5mm)

CASE al in 4 ¢
current 1.388 0.8 0.420 48.8
UpP5 157 0.8 0.644 67.3
USB50 1575 0.8 0.667 68

L 1BB10 1.639 0.6 0.712 72.1

Fig.17 The rhombus due to bushing
characteristics (rack up, 5mm)
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Table 4 Variations of bushing stiffness

(rack down, 10mm)

CASE ol »4 7 74
current |94 4 Zo] 7818570 [N/ml
DOWNI0 |4 &e|sl¥ 10mm 7818570 [N/ml]
D10B50 |4 =oldt3F 10mm 7818570 %05
DI10B10 |¥ =o|3}8 10mm 7818570 % 0.1
DIOB150 |8 =elstE 10mm 7818570 % 1.5
D10B1000 | ¥ izo]&% 10mm 781857010

Table 5 Four parameters due to bushing characteristics
(rack down, 10mm)

CASE al fn ¢ ¢
current 1.5 0.8 0.544 61.6
DOWNI10 1.388 1.0 0.420 488
D10B50 1.394 1.0 0.421 494
DI10B10 1.436 1.0 0.436 52.0
DI10B150 1.387 1.0 0.419 438
DI10B1000 1.386 1.0 0.417 486
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Fig.18 The rhombus due to bushing
characteristics (rack down, 10mm)
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