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Joint Stiffness Estimation Method of Automobile Body Structures using Approximate Curve

—Applying to L-shape joint structures that consists of thin thickness—

O®FE KL B2l Besl2 [ Hsk s, g H-3
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In the beginning designing stage of an automobile body structure, it is demanded to design the body structure in consideration to a
joint stiffness. However, the joint stiffness can not be obtained easily. If a tool to quickly and accurately obtain the joint stiffness is
developed, it is useful in the body design. The estimation method to obtain the joint stiffness values from the design parameters using
the approximate curve was researched. This estimation method was applied to L-shape joint structures that consist of thin thickness. It
was shown that the method using the approximate curve can obtain the joint stiffness values accurately.
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Jointed part
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Fig. 1 L-shape joint structure
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Fig. 2 Height of flange
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where, Mi :[mix I"niy mi; ]T» ®i:[9|x gly glL]T B
[Kj] : 3x3 square sub —matrix (i,j = 1~ 3),
k;j : each element of matrix [K] (i,j =1 ~ 6)
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Table 1 Range of design parameters (L-shape joint structure)
Design parameters Range Step

Width of cross section: a; [mm] 30~90 10

High of cross section: a, [mm] aix (0.5~1.0) | 0.125

Aspect ratio: a,/a; [-] 0.5~1.0 0.125
Thickness of upper part: t; [mm] 0.6~1.4 0.1
Thickness of lower part: t, [mm] 0.6~1.4 0.1

Height of flange: f; [mm] a,/2/5x1 const
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Table 2 Design parameters (L-shape joint structure)

Qfay[-] | afmm] | t;[mm] tp [mm]
Minimum 0.5 30 0.6 0.6
Middle 1 0.67 50 0.9 0.9
Middle 2 0.83 70 1.1 1.1
Maximum 1.0 90 14 14
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Fig. 3 Error distribution the estimate value by the approximate curve
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Fig. 4 Error distribution of the estimate value by the feed forward
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