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Influence of Spot Weld Pitches on Collapse Characteristics for SCP1 Vehicle Members
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Abstract

Front-side members are structures with the greatest energy absorbing capability in a front-end collision of vehicles.
This paper was performed to analyze initial collapse characteristics of spot welded hat and double hat-shaped section
members, which are basic shape of side members, on the shifi of flange weld pitches. The impact collapse tests were
carried out by using home-made vertical air compression impact testing machine, and impact velocity of hat-shaped
section members is 4.17m/sec and that of double hat-shaped section members is 6.54m/sec. In impact collapse tests,
the collapsed length of hat-shaped section members was about 45mm and that of double hat-shaped section members
was about S0mm. In consideration of these condition, axial static collapse tests(0.00017m/sec) of hat and double
hat-shaped section members were carried out by using UTM which was limited displacement, about 50mm. As the
experimental results, to obtain the best initial collapse characteristics, it is important that stiffness of vehicle members
increases as section shapes change and the progressively folding mode induces by flange welding pitch.
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Table 1 Material constants of specimens

Yield Tensile | Young's . , .
Poisson’s|Elongation
strength | strength | modulus ratio (%)
(MPa) | (MPa) | [GPa) 7
166.7 308.4 203 0.31 46.4

Table 2 Definition of the specimens

H(D) EF, Q) In

Type

H : Hat-shaped
D : Double hat-shaped

Spot weld pitch

E : 18.3mm
F 22.0mm
G @ 27.5mm

Collapse Velocities

n=0 : 0.00017m/sec
n=1 : 4.72m/sec
n=2 : 6.54m/sec
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Fig. 3 The vertical crushing testing machine
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Table 3 Collapse test results for hat and double
hat-shaped section members with spot
weld pitches on the flanges and Collapse

Velocities
Spec. EalJ) | Prean{kN)| Prax. (kN){ Slmm]
HEIp 400.0 8.0 22.7 50
HFIo 382.9 7.7 21.0 50
HGIo 366.5 7.3 19.2 50
HEL 438.5 11.0 59.3 40
HFI 4345 10.1 60.2 43
HGI 4241 9.6 58.6 44
DEI 661.4 13.2 25.0 50
DFlo 640.7 12.8 24.2 50
DGlo 602.2 12.0 23.8 50
DEI 831.0 19.8 62.3 42
DFI2 833.2 18.5 62.4 45
DGI2 822.0 16.1 63.2 51
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