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ABSTRACT

Car manufacturers and part manufacturers each have their own criteria with regard to strength, stiffness and
NVH performance levels. Part manufacturers typically investigate such performances according to the part
unit. To do this, the part manufacturer receives information from the relevant car maker. However, the
information provided by the car maker is limited, making it difficult to develop a part which meets all of
the design requirements specified by the car unit overall. To overcome this difficulty, the utilization of a
VPG system is recommended for the designer. In this study, the durability performance of an optimized
control arm as suggested in a previous study was investigated using the ETA-VPG, LS-dyna and FE/safe
software packages. ETA-VPG provides several types of suspension and steering parts. In this study, a
complete car is created using the library included in ETA-VPG, with the exception of the control arm. We
also conducted a virtual proving ground analysis to predict the life cycle of the control arm.

Key Words : VPG(Virtual Proving Ground, Zt&tF&A|Za|0[4), Control Arm(ZAEE ), Durability

Analysis(H 7351 A1), Suspension System(¥17HA|AH))
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Fig. 1 Full car modeling using ETA-VPG
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Table 1 Specifications of the modelled car

Overall Length 4,650mm
Overall Width 1,800mm
CVW 1,830kg
Front Suspension McPherson Strut
Rear Suspension Multi-Link Coil
Brake Disc Type
Tire 235/65R17

Table 2 Hard point position or rear parts

Hard point Coordinates (mm)
X y z
TRA ARM, C-MBR 2742 402 -88
TRA ARM, KNUCK 2210 644 -122
LWR ARM, C-MBR 2711 207 97
LWR ARM, KNUCK 2581 723 | -175 .
AST ARM, C-MBR 2230 413 -60 (b) Rear suspension
Rear _
AST ARM, KNUCK 2428 735 ol Fig. 6 Suspension Modeling
UPR ARM C-MBR 2726 434 78
UPR ARM, KNUCK 2260 | 627 85
UPR ARM Rear, C-MBR| 2791 304 105
WEEL CTR 2546 | 905 -60

Table 3 Bush data in rear suspension

Stiffness
Bush Data
X z y
Radial
Rear (kgf/ﬁllm) 4 120
suspension Axial 45 . .
(kgf/mm) Fig. 7 Cobble stone track modeling
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Table 4 Comparison of fatigue life

2020 kg

Tire P_ressure: 319 pSi Case Front-Rear Left-Right Up-down

Ll R Unit 214 10° | 548 x10° | 1.86 x 10°

Fig. 9 Dynamic analysis using LS-dyna 1/4 car 233 x10° | 1.00x10° | 2.68 x10°
Full car model 8.43 x 10°
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Fig. 10 Stress generation in VPG simulation
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Fig. 11 x-directional acceleration in VPG simulation
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