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Design of High Stiffness and Lightweight Body
for Stiffness Distribution Ratio
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ABSTRACT

Lightweight body due to the decrease of panel thickness and reinforcing member might cause

low stiffness. On the other hand, high stiffness body requires an increase of mass. Front pillar

section area has been decreased for increasing the driver's visual field. Global vehicle stiffness is

affected by stiffness distribution ratio between upper part and lower part at a side body structure.

This paper describes a process used to evaluate the stiffness distribution ratio based on strain

energy. In addition, optimum design schemes are presented for high stiffness and lightweight body

structure considering the investigated stiffness distribution ratio.
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Table 1 The analysis data of body joint stiffness

Strain energy den51ty 3000000 -
("E-12 Kgf/mm®) ‘
N . . A—Car B“Car 2500000
No.| Joint } Direction (Stiffness (Stiffness 2000000
distribution distribution
ratio) ratio) 1500000
Mx 1.682 0.848 1000000
. P/ER My 0.389 0.189 500000
UP Mz 0.488 0.350 0
1 2 3 4 5 6 7 8 9 10 t1 12 13 14 15 16 17 18
Total 0853(1) 0462(1) ' Section NO.
Mx 0.651 0.364 () I, of key section
A M 0.142 0.076 C
2 | PLR i
CTR Mz 0.373 0.241
Total 0.389(2.2) 0.227(2) 7000000
8000000
Mx 0.337 0.145 ! 000000
3 PﬁR My 0.050 0.023 4000000
LWR Mz 0.225 0.130 | 3000000
Total 0.204(4.2) | 0.099(4.7) 2000000
1000000
Mx 1.438 0.814 : .
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 |
4 PER My 0.175 0.101 I Secnon NO. i
UPR Mz 0.444 0.348 b) Iy of key section
Total 0.686(1.2) 0.421(1.1) T
Mx 0.119 0.168
] PIER My 0.009 0.010 3000000
LWR Mz 0.061 0.072 2300000
Total 0.063(13.5) | 0.083(5.6) 2000000

" 1500000
* 1000000
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Fig. 5 Key section properties
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