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Design Optimization of Hydroforming Chassis Part for
improving Front Suspension Performance

M. B. Moon, Y. G. Kim, H. S. Kim, K. S. Jin, D. H. Kim

Abstract

Recently, automotive companies have invested in vehicle weight reduction and clean car development because of oil
price rises and environmental problems. In particular, USA car makers have developed the vehicle spending 1 liter per
34km complying with PNGV(Partnership for a new generation of vehicle) and Eufope car makers have developed the
vehicle spending 3 liters per 100km. The USA government announced “The green car policy” in order to boost production
of more fuel effective cars in 2009. According to the policy, it will be restricted to sell the car which spends more than 1
liter per 14.9km by 2020. To satisfy the current situations on automotive market, hydroforming technology has widely
adapted vehicle structures such as engine cradle, chassis frame, A pillar, radiator support, etc. However, automotive
companies have to consider formability and performance to improve and maximize the benefit from this technology in
advance of detail design. The paper deals with one of the vehicle weight reduction methods using tube hydroforming
technology and platform commonality in front suspension. FEA simulation is also introduced to evaluate hydro-
formability and NVH performance at the beginning of design stage which is the best way to reduce the failure cost.

Key Words : Hydroforming, Front Suspension, FEA simulation
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Fig. 1 Evaluation of Global Expansion rate for
hydroformed design
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Fig. 2 Bending tool & bending simulation result with
wall thickness (mm)
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3.2 Preforming a4

Fig. 3 Preforming FE model & simulation result with

wall thickness (mm)
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Fig. 4 Hydroforming tool FE model & simulation
result with wall thickness (mm)
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Fig. 5 Hydroformed part made by prototyping
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Fig. 6 Von Mises stress distribution for assembled
part
Table 1 Comparison of measured roughness data
Sirmulation Results HSS5440MPa
Load Case

Max Von Mises Stress(MPa) (YS 350MPa)

1.0 GVW 42 C/MBR No.2 oK

1.0 GYW F.B 197 G~BRKT UPR RH oK

0.5 GVW L,R 94 G-BRKT UPR RH oK

0.2GVW U,D 254 C/MBR No.2 oK
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(a) (b)
Fig. 7(a) Front suspension designed by Conventional
type (Followed the Same Shape of (b,c))
Fig. 7(b) Front suspension designed by hydroforming
type with one piece (Optimized)
Fig. 7 Stiffness FE simulation for various assembly
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Table 2 Comparison of Stiffness FE simulation results

Free—Free MTG Bush
Normal Stiffness
mode
Press H/F Press H/F
18 76 81 120.2 126.1
ond 147 156 144.1 149.4
Freq 31 171 165. 177.5 183.4
(Hz)
4 218 226 180.2 187.1
£t 241 253 201.8 202.2
FE Wtlkg} 18.8 18.3 18.8 18.3
5. 23
stol=2 ) FHE ol8d AARE AAE
Sd A% A% 2 44 A4 ey,
FE TEE 53 5Y AFL 98 AF F
Aol A& 715 AAE AAFACH
(1) THE 383 slojl=2 X A4
(2) A¥AES a1y A9, Ty, spol=z
FE 314 A A

- 190 -

a1z #

[1] Taylan Altan, 2002, “R&D Update : Sheet
hydroforming in automotive applications”, March-
April 2002 Stamping Journal.

[2] H. Y. Kim, H. T. Lim, C. H. Suh and W. S. Lee, 2003
“Numerical Modeling of Tube Hydroforming
Process considering Prebending and Preforming
Effect”, International Workshop on  Tube
Hydroforming Proceeding of the TUBEHYDRO
2003 |

[3] Y. S. Kim, S.Y. Won, J. W. Park and S.G. Choi, 2003
“Analysis of forming limit in tube hydroforming
process”, International Workshop on  Tube
Hydroforming Proceeding of the TUBEHYDRO
2003

[4] J. B. Yang, B. H. Jeon and S. I. Oh, 2000, “Tube
Bending Analysis for Hydroforming Process”, KSTP,
Transactions of Material Processing Vol. 9, No. 3

[5] Y. S. Kim, H. S. Son and S. S. Han, 2002, “A Study
on the Friction Characteristics in Tube Hydroforming
Process” KSTP, Transactions of Materials Processing
Vol. 11. No. 6

[6] J. H. Hur, Y. G Kim, H. 8. Kim, D. H. Kim, 20085,
“The development of hydro-formability improving
technology using FEA”, Oct.26 North America
Hydroforming Conference, SME, Production ID
TPO6PUBI10



