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A Study on the Fatigue Characteristics and the Behavior of Crack Propagation by
Overload and Bending Moment in Car Body Structure
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Abstract

To analyze and predict crack initiation position and propagation directions on the spot welded area are very
important for strength design of the automobile body structure. It is necessary to test by method considering
random loads with variable amplitude for strength design of vehicle body structure, because driving cars are
actually subjected to random loads with variable amplitude in the road. Although this condition, nearly all
tests have been performed under constant load conditions in the laboratory because it is impossible to replay
like an actual conditions. In this study. using in-plane bending type specimens, the overload factor affecting
on the fatigue strength, crack initiation and propagation directions of spot-welded specimens have been
studied.
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Table 1 Chemical properties of base metal(wt%]

C Mn P S Al Fe
0.004 | 0.43 | 0.072 | 0.007 | 0.029 | Bal.

Table 2 Mechanical properties of base metal

Yield Tensile | Young's i ] Strain
strength | strength | modulus Elong,amon hardening
(kg/mm?) |(kg/mm*])| (kg/mm?®) (%) exponent

24.8 36.8 20000 38.3 0.24
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Table 3 Optimal welding condition

Welding | Applied | Sqeeze
current force time Weld time | Hold time
[A) (kgf} (eycle) (cycle) (cycle)
9500 300 Beycle 10cycle 12cycle
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Fig. 1 Specimen geometry for TS type fatigue test
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Fig. 3 Geometry and dimension on IB type
specimens
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(b) 0" angle specimen
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(a) 0" angle specimen
1.5kN+3.0kN+1/55

(d) 0° angle specimen
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(¢) 0" angle specimen
1.5kN+4 2kN+1/55

Fig. 5 Crack behavior of each experiment methods
on (° specimens

(b) 30" angle specimen
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(a) 30" angle specimen
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(d) 30" angle specimen
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(c) 30" angle specimen
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Fig. 6 Crack behavior of each experiment methods

on 30° specimens
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(b} 60° angle specimen
1.5kN+3.0kN+5/55

(a) 60° angle specimen
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(d) 60° angle specimen
1.5kN+4.2kN +5/55

(¢) 60" angle specimen
1.5kN+4 2kN+1/55

Fig. 7 Crack behavior of each experiment methods
on 60° specimens
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Table 4 Results of fatigue failure life (fatigue
life unit:cycle]

\@dingangle . . .
Load type 0 30 60
| BKN43kN |1/55] 970,533 | 780,210 | 455.400
B 5/55 | 465.213 | 361,350 | 208,395
1 1 1
Rati
1o 0.4793 | 0.4631 | 0.4576
LSRN 4 2k 1/55 | 265.650 | 218,130 | 113,520
' ' 5/55| 112,310 | 101,530 | 54.560
1 1 1
Ratio — . —
0.4228 | 0.4655 | 0.4806

Table 5 Results of fatigue failure life [fatigue
life unit:cycle)

- Bebding angle R . i
Loaﬁype\\ 0 30 60
1/55 | 970,533 | 780,210 | 455,400
| BN RN [RAtio ] 0.8091 | 0.4692 |
1/55 | 465.213 | 361,350 208,39/5_]
Ratio 1 0.7767 | 0.4479
1/65| 265,650 | 218,130 | 113,520
Ratio 1 0.8211 | 0.4273
L5kN+4.2kN 0112310 | 101,530 | 54.560
Ratio 1 0.9040 | 0.4858
655
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