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A design on the chassis frame of passenger car

using beam and spring elements
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ABSTRACT

This paper presents the optimizatlon design technique on the joint stiffness and section
characteristic factors of chassis frame, by using beam and spring elements in a given
design package. Two correction methods are used for the optimization design of
chassis frame, First is the equivalent inertia of moment method in relation to the
section characteristic factors of joint zones, which are thickness, width and height of
frame channel section. Second is the rotational spring element with joint stiffness of
joint zones. The CAE example shows that the relationship of section characteristic
factors and joint stiffness can effectively be used in designing chassis frame. In this
point, if static and dynamic targets are given, the joint zone and section characteristic
factors of chassis frame intended may be designed and defined by using beam and
rotalional spring elements.
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Nomenclature U ; Strain energy
I, » Moment of inertia of area K a(p ; Rotational stiffness of joint area
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(a) L type beam

(b) L type beam with joint area
Fig. 2 L type heam model
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Fig. 5 Design factor for section profile
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Table 1 Joint stiffness of monocoque chassis frame(unit; 10° Nmm/deg)

Joint No. Section Kex Kry Krz
A 7.95 13.41 21.76
1 B 6.91 16.61 11.95
C 5.56 16.4 9.17
A 733 11.52 7.36
2 B 7.21 18.77 12.93
C 7.21 18.77 12.93
A 75.7 21.44 28.96
3 B 5.13 19.53 21.44
C 6.06 19.42 1292
A 7.65 19.56 29.05
4 B 5.63 19.72 13.22
C 5.63 15.72 13.22

Table 2 Section profile factor of chassis frame without joint stiffness

Joint No. Design vanable A B ] C Design boundary

1 4 4 4 2514

1 W 100 100 100 50<w €100
H 100 100 100 50<H <100
t 4 4 4 25154

2 w 70 70 70 S50£wz70
H 100 100 100 50< H £100
t 4 4 4 24154

3 w 100 100 100 50<w=120
H 120 120 120 50 < H <100
t 4 4 4 2214

4 w 120 120 120 50 <w<120
H 100 100 100 S0 H <100

Table 3 Section profile factor of chassis frame with joint stiffness

Joint No. Design variable A B C Design boundary

t 3 3 3 25154

1 W 95 60 60 50 £w =100

H 80 80 80 505 H £100
1 3 3 3 25154

2 W 35 60 60 50<wg70

H 80 80 30 50 £ 7 £100
t 3 3 | 3 25154

3 w 30 60 | 60 S0<wx120

H 90 100 100 505 H £100
t 3 3 22154

4 w 115 60 60 50£w<120

H 80 80 20 50<H £100

Table 4 Results of global stiffness analysis
Mode Shell model | Beam model Error(%)
Static analysis Torsion 2.09 1.99 4.78
(mm) Bending 1.03 0.97 5.82
Modal analysis | 1st torsion 2744 25.69 6.37
(Hz) 1st bending 2315 0 2211 4.49
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