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A Study on the Axial Collapse Characteristics of Thin-Walled Members
for Vehicles on the Variation of Section Shapes
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ABSTRACT

The front-end side members of automobiles absorb most of the energy in a front-end collision. The front-end side
members are required to have a high stiffness together with easiness to collapse sequentially to absorb more impact energy.
The axial static collapse test (Smm/mim) was conducted by using UTM with respect to the single hat shaped section
members which are the standard section shape of the spot welded section members, to the single cap shaped section members,
1o the double cap shaped section members and to the double hat shaped section members whose section shape are changed in
order to give more stiffness. As a result of test, the energy absorbing characteristic was analyzed for different section shapes.
That is, it was analyzed that the change of section shape influenced the absorbing energy, the mean collapse load and the
maximum collapse load, and that the relation between the change of section shape and the collapse mode.
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Table 1 Material constants of specimens

Yield Tensile | Young's Poisson’ Elon-
strength | strength | modulus ration s gation
[MPa] [MPa] [GPa] [%]
173.5 302.4 203 0.31 453
3. A

UTM & Ab2-3le] zb Alg#Ho] dial] 5~6 3] ¢

0 AAGAGmm/ming A E L Falsic) AgH
o) gdAdels AEH AAL)(120mm)e) 58.3%

(T0mmy7h 2 WAE AolstHA g#HAAC} a3 2
3 Qo sHF-HMYMEE Fig. 20 vebdled,
F-RAMze WH g Fao AdH F4ouR
£ AL, FFAAE g del(rommyE v}
FogA HogAdes P =2, Holg
& stE-piddxEe HugHAstFas ovg

~ oM

Ui

1

ok 181, Fig 3& 7 ©ERAe 4AFo g4
oltt.
— S-cap
— S-hat
z
=
e
<
Q
—

10 20 30 40

Displacement{mm]

50 60 70
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Table 2 Collapse test results for specimens

Specimen Absorbed Mean Maximum

Type energy collapse load [collapse load
i [kN] [kN]

S-cap 743.8 10.6 26.6
S-hat 809.6 11.6 29.8
D-cap 1045.3 14.9 30.4
D-hat 1325.5 18.9 36.6
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Fig. 4 Relationship between maximum collapse load and
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