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A Study on Design Parameters Affecting the Stiffness of Center Pillar-Roof Rail Joint
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{ Abstract I

The global stiffiesses and vibration characteristics of vehicle structures are mainly influenced by the local stiffnesses of
the joint structures consisted of complicated thin-walled panels. In this paper, the parametric study for the stiffhesses of
the center pillar-roof rail joint of vehicle structure is performed through the linear static analysis. The analysis result shows
that the reinforcement panel much affects the joint stiffness of out-plane direction (i.e., z-direction). And also, the flange
radius and width of the joint structure much affect the joint stiffiess of out-plane direction. The study shows that vehicle
joint stiffnesses can be effectively determined in designing vehicle structure through the parametric study.
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Fig. 2 Structural joints of typical passenger car
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Fig. 3 Finite element model of center pillar-roof rail joint

Table 1 Calculation of section modulus

Unit: mm’
Section Section modulus

_ I 7.50E4

Center pillar L 3.23E5
section

J 8.04F4

. I 2.64E5

Roof rai L 1.92E5
section

J 3.69E5




olay - A& - 0jBM

4, gy At

4ol AgH= Yzk(inner panel), |T(outer panel)
28|31 B} H(reinforcement panel) 59| T~ AFE
HAYER o]FolA gon 7 Bl HEHOE AR A
g0} U}, oj2)3h AR Y HHREE FWE LR
= A T fAA PR s 4 ded 45
PO 2 AR SEAE Feb7] deMe ARRE A
jolA) BoAs BEG fasndol @34t £ HF
€ % AR FAREL Fig. 39 ojr] yejgon
6,500017)¢) A¥o= g€t

AEF HHRAE o171 8 Fig dolAl He Hiot 2
of HA RxHYU FAY FIE ojR: RE AFPES 2
FAZD. 223 AEgy E 58 TR =AY HE
=T 3 A S5 #H#A(local coordinate)F 473t
Act. ol FE HEA 9ol Me|F Do =23
FOE x-5& AABAL, y-5E AF 45 W3Kin-plane
direction) 0.2 A% P o0, &2 9 23K out-plane

Z ok

Rotation Angle

Unit Moment

Fig. 4 Tip moment method to determine joint stiffness
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Table 2 Joint stiffness of center pillar-roof rail joint

Unit: N - mm/rad

Joint stiffness 1 Value
K, 14387 B

K, 40786
K, 6.96E7 -
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Fig. 5 Strain energy distribution of each panel due to wnit moment of x-direction
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Fig. 6 Comparison of coherence effect for joint stiffness

Table 6 Joint stiffness variation due to change of flange
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