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A Study on the Collapse Characteristics of Hat-shaped Members
with Spot Welding under Axial Compression(Il)

Cheon Seok Cha*, In Young Yang**

ABSTRACT

The fundamental spot welded sections of automobiles (hat-shaped and double hat-shaped sections) absorb most
of the energy in a front impact collision. The sections of various thickness, shape and weld width on the flange
1ave been tested on axial impact crush load (Mass 40kg, Velocity 7.19m/sec) using a vertical air pressure crash
est device. Characteristics of impact collapse have been reviewed and a structure of optimal energy absorbing

apacity is suggested.
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Table 1 Material constants of specimens

Specimen Yield Tensile Elongation
Thickness Strength Strength
[mm] | [Kgf/mm’] | [Kgfimm?] [%]
0.78 17.0 315 46.4
0.95 18.5 30.9 45.6
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Table 2 Definition of the specimens

WXY) EFG 1

I Type
H: Hat
D: Double hat

H({D) 000

Thickness
078: 0.78mm
095: 0.95mm

Ratio of width
W: 30X 30mm

X : 33%27mm
Y : 36 X24mm

Welding pitch
E: 18.3mm
F: 22mm

G: 27.5mm

L—— Load
1: Impact
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Photo. 1 Impact testing setup for crushing
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Fig. 1 Diagram of the measurement system
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y =5.4238x + 4.8268
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Fig. 2 Relation between the air pressure and the velocity
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Fig. 3 Relationship between load and displacement
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Photo. 2 Shape of specimens
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Table 3 Impact collapse test results for hat-shaped
member with width ratio.

Spec. | ED] | EulJ] | Poear[kN]|Puas [KN]| S[mm]
HO78WF1| 995.42 | 1571.72 | 13.10 61.86 76
HO78XFI | 1005.79 | 1588.09 | 13.23 63.42 76
HO78YFI | 1061.74 | 1564.22 | 13.04 62.18 78
HO95SWFI| 1012.56 { 2336.68 | 19.47 79.70 52
HO95XF1 | 1004.00 | 2151.43 | 17.93 75.67 56
HO95YFI | 1019.09 | 214545 | 17.88 78.30 57

Table 4 Impact collapse test results for hat-shaped
member with flange spot-weld pitch

Spec. | E[) | EilI)] |Preon[kN]|Poax [KN]| S[mm]
HO78WEI| 1007.09 [ 1678.48 | 13.99 | 6481 | 72
HO78WFI| 995.42 | 1571.72| 13.10 | 61.86 | 76
HO78WGI| 994.38 [1529.82| 1275 | 6246 | 78

Table 5 Static collapse test results for double hat
-shaped member with width ratio

Spec. E[J} E([J] | Prmean[kN] | Pmax. [kKN] | S[mm]
DO78WFI| 1004,75 | 2232.78 | 18.61 68.10 54
DO78XFI | 1013.37 | 2251.93 | 18.77 63.16 54
DO78YF1| 981.75 |2310.00| 19.25 72.33 51
DO095WFI| 996.93 |2990.79 | 24.92 80.77 40
DO9SXFI | 985.95 |3113.53| 25.95 84.78 38
DO95YFI | 989.62 | 3125.12| 26.04 85.88 38

Table 6 Impact collapse test results for double hat
-shaped member with flange spot-weld pitch

SpCC. E[J] EL[J] Pmean[kN] mer» [kN] S[mm]
DO78WEI| 984.74 |2317.04| 19.31 66.13 51
DO78WFI| 1004.75 | 2232.78 | 18.61 68.10 54
DO78WGI| 984.64 | 1875.50 | 15.63 62.79 63
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Fig. 4 Impact collapse test results for hat-shaped and
double hat-shaped members with width ratio
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