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Abstract : The front-end side members of vehicles(spot welded hat and double hat shaped section members) absorb most
of the impact energy in a case of front-end collision. In this paper, specimens with various spot weld pitches have been
tested with a high impact velocity of 7.19m/sec(impact energy of 1034]). The axial impact collapse simulation on the
sections has been carried out to review the collapse characteristics of these sections, using an explicit finite element code,
LS-DYNA3D. Comparing the results with experiments, the simulation has been verified; the energy absorbing capacity is
analyzed and an analysis method is suggested to obtain exact collapse loads and deformation collapse modes.
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Fig. 1. (a} Configuration of hat-shaped member
(p) Configuration of double hat-shaped member

Table 1. Definition of the specimen

Specimens Type Spot weld pitch/mm]
HI Hat 18.3
H2 Hat 22
H Hat 27.5
D1 Double hat 18.3
D Double hat 22
D3 Double hat 27.5
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Fig. 2. Configuration of specimen for tensile test

Table 2. Material constants of specimens

Specimen | Yield Tensile |Elongation| Young's |Poisson's
thickness | strength | strength modulus | ratio
[mm] | [MPa] | [MPa] {%l [GPa}

0.78 166.7 3084 46.4 203 031
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Fig. 3. The vertical crushing testing machine
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Fig. 4. Diagram of measurement system
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(b) Double hat shaped members, D1
Fig. 5. Shape of collapsed specimen
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Table 3. Collapse test and simulation results for hat and double hat shaped member with flange spot weld pitch

Absorbed energy Mean collapse load Maximum collapse load Deformation
E, N Prwan [KN] Prac [kN] S [mm]
Spec. test simulation test simulation (Prean)s test simulation | (Pmax.)s test Tsimulation
/ /
(Ea)t (Eq)s (Prean)t (Prean)s (Prear)t | (P )t Prax )5 (P )t S ()
H1 1007.1 1005 14.0 155 1.11 64.8 68.9 1.06 72 64.9
H2 995.4 1004 13.1 13.9 1.06 61.9 714 115 76 722
H3 994.4 1007 12.8 138 1.08 62.5 68.1 1.09 78 732
D1 984.7 1014 193 219 1.13 66.1 75.6 114 51 46.4
D2 1004.8 1016 18.6 19.1 1.03 68.1 74.3 1.09 54 532
D3 984.6 1005 15.6 163 1.04 62.8 7.3 1.14 63 61.7
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