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ABSTRACT

In thiz paper, analytical stress intensity factor solutions for
spot welds with 1deal geometry m lapshear specimens of
different materials and thicknesses are presented as functions
of the applied load, the elastic matersal property parameters,
and the geometric parameters of the weld and specimen. The
analytical stress intensity factor solubions are selectively
validated by the results of a three-dimensional finite slement
analysis for a dissumalar spot weld wath ideal geometry in a
lapshear specimen. Finally, selected stress mtensity factor
solutions at the cntical locatons of spot welds in lap-shear
specunens of dismmilar magnesium, aluminum and steel
sheets wath equal and different thacknesses are presented in
the normalzed forms as functions of the rato of the specimen
width to weld diameter

INTRODUCTION

Eesistance spot wel ding 15 wadely used to join sheet metals in
the automotive industry These remstance spot welds are
subjected to complex multnamal loads under  service
conditions, The fatigue lives of resistance spot welds n
various types of specimens have been mveshgated by many
researchers, for example, see Zhang [1] Since resistance spot
welds provide natural cracks or notches along the mugget
circumferences, the stress intensity factor solutions at the
cniical locabons of the main and kinked crack fronts for the
welds have been developed and adopted m order to
investgate the fatigue behaviors of spot welds in vanous
pes of S[HE CLIN AT15

34,25

It should be noted that the analybical stress intensity factor
selubens developed m Lin et al [23] and Lin and Pan [235]
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are for spot welds joumng sheets of 1dentical matenal and
equal thickness. Zhang [14] developed a general procedure to

obtain the stress intensity factor and o mtegral solubons for
spot welds joimng  sheets of different matenals and

thicknesses. In Zhang [16], the stress inténsity factor and J
mtegral selutions are expressed as funchons of the structural
stresses. In thus paper, the analybical stress mtensity factor
solubons for spot welds are presented as funchons of the
applied load, the elashc matenal property parameters, and the
geometric parameters of the weld and specimen based on the
avalable structural stress selutiens developed by Lin and Fan
[24]. The analytical stress imtensity Factor solutiens are
selectively validated by the results of a three-dimensional
finite element analysis for a diszimilar spot weld wath 1deal
geometry m a lap-shear specimen. Finally, selected stress
mtensity factor solutions at the cnheal locations of spot welds
m lapshear specimens of dissimmlar magnesium, alummnm
and steel shests with equal and different thicknesses are
presented in the nermalhized forms as functons of the rahe of
the specimen width to weld diameter.

ANALYTICAL STRESS INTENSITY
FACTOR SOLUTIONS

Fig. 1(a) shows a schematic plot of a lap-shear specunen wath
a spot weld 1dealized as a cireular eylinder. The upper and
lower sheets used to make the specimen have the nominal

thicknesses l and !f. respectively. In this paper, a subscnpt

or superscnpt U represents the upper sheet and a subscript or

superscnpt ! represents the lower sheet Az shown in Fig

1(a). the lap-shear specimen has the width 28 and the nugget

diameter 280 Here, L represents the length of the upper and
Fa

lower sheets of the specimen, and 5 represents the overlap
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