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Abstract

The purpose of this study is to analyze the collapse characteristics of widely used spot welded
section members coated damping material Y1000 and to develop an analysis method for acquiring
exact collapse loads and energy absorption ratio. Hat-shaped thin-walled members have the
biggest energy absorbing capacity in a front-end collision. The sections were tested on quasi-static
and impact loads. Specimens with two type thickness, width ratio and spot weld pitch on the
flange have been tested in impact velocities(6.73m/sec and 7.54m/sec) which imitate a real-life car
collision. As a result, it was developed the system for acquiring impact energy absorbing

characteristics of structure united thin-walled member and damping materials.
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E, : Absorbed energy

E, : Kinetic energy

m : Cross head mass

P : Axial compression load
v : Impact Velocity
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Fig. 4 Static load-displacement characteristics for

the hat-shaped member (SCP1, 0.8t, Imm).

the hat-shaped member (SCP1, 1.0t, 1mm).

Table 1 Energy absorption abilities under static oading

Material Thickness Specimen ErteII;gy Meaxae]l)’nergy Absorb(qu)energy Me?ﬁ %oad Total r?ﬁ?n load
S801 435.003 3883.92
Omm 5802 426.898 444.646 - 3811.55 4008.70
5803 472.037 4330.62
5811 515.360 4642.86
1mm 5812 505.894 491.154 10.5% 4476.93 4448.69
Scpl 5813 452.208 4226.27
0.8t 5821 463.529 3995.92
2mm 5822 458.849 462.013 3.9% 4096.83 4115.49
5823 463.660 4253.73
S$831 465.017 4079.08
3mm 5832 452.144 464.483 4.5% 4073.39 4174.04
5833 476.289 4369.65
5101 618.105 5238.32
Omm 5102 654.379 625.341 - 5453.18 5268.75
5103 603.540 5114.76
S111 671.643 5644.02
Imm S112 605.409 637.617 2% 5264.41 5432.20
Sepl 5113 635.798 5388.17
1.0t S121 627.161 5270.29
2mm 5122 788.964 675.745 8% 7305.27 5932.93
5123 611.111 5223.22
5131 627.925 5366.89
3mm 5132 751.634 740.687 18.4% 6593.31 6450.20
5133 842.502 7390.39
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Table 2 Energy absorption abilities under

dynamic loading
Inllpé:t Coating Deformed Mean Impact
Specimen Ve hickness length length absorbing
Absorbed .
(mm) (mm) (mm) ratio
energy
0 83,76,82,73,7477.6 -
V=6.73 ; -
SCPI 1 67,70,78,79,76 74 4.6%
0.8t (msee) 2 65,68,70,68,6567.2  13.4%
1086.33L71 3 66,65,70,64,6566  14.9%
0 53,64,63,56,59 59 -
SCP1 V=754 1 61,56,53,55,50 55 6.8%
(Loy (msed 2 56,52,56,54,5554.6  7.5%
1136.64(J] 3 46,45,53,48,4547.4 19.7%
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