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Fracture Mechanical Fatigue Strength Evaluation of IB-Type Spot
Welded Lap Joint under Tension-Shear Load
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ABSTRACT

According as the member of the automobile body structure have been thinned their thick-
ness and have become high strength, each part of the body structure has been put more
severe stress condition. And, because fatigue strength of the spot welded lap joint is in-
fluenced by its geometrical and mechanical factors, welding condition and etc., there needs a
quantitative and systematic evaluation method for them.

In this study, by considering nugget edge of the spot weld part of the IB-type spot welded
lap joint under tension-shear load to the ligament crack, fatigue strength of various IB-type
spot welded lap joints was estimated with the stress intensity factor (SIF.) K which is
fracture mechanical parameter. We could find that fatigue strength evaluation of the IB-type
spot welded lap joints by Ky is more effective than the maximum principal stress ( ¢ ey )
at edge of the spot weld part obtained from FEM analysis.

F87]%4} : IB-Type Spot Welded Lap Joint(IB¥ spot £%°]-&A), FEM(-#%22%), Inplane
Bending (Al #3(IB)), Tension-Shear Load(Q1%}-#¢ $+%), Maximum Principal
Stress(HF$49), Ligament Crack(Z4-9), Stress Intensity Factor(£Z A7) A)5)
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Table 1 Chemical composition of specimen
(wt.%)
Mat'l [ C| Si ([Mn| P | S | Ni | Al | Fe

SPC-Zn | 01200100127 | 0015 { 0007 | 0.025 | 0.045 | Rem,

Table 2 Mechanical properties of specimen

Tensile | Yield
Thickn i
Mat'l (;:m;ess Strength |Strength Elmzf/a)non
(MPa) | (MPa) 0
SPC-Zn 1 3070 1684 47

Table 3 The welding condition of specimen

Weldign Condition
Electrode Force (F) 1.962N
Welding Current (I) 8.3kA
Weld Time (Cycle) 15Cycle
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