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ABSTRACT [3]. Spot friction welds between dissimilar alumimum sheets

Fatigue behavier of spot fneton welds or frchon st spot
welds in lap-shear specimens of dissimilar aluminum 3754-0
and T075-T6 sheets 15 investigated based on expenmental
observations and two fatgue hife sstimaton models Optical
micrographs of the 573477075 and 70755754 welds after
fallure wnder cyclhic loading condihons are examined to
upderstand the falure mechamsms of the welds, The
micrographs show that the 5754/7075 welds mamnly fal from
the kanked fatigue crack through the lower sheet thickness
Also, the micrographs show that the 7075/5754 welds mamly
fail from the kinked fatgue crack through the lower sheet
thickness and from the fracture surface through the upper
sheet thickness A kinked fangue crack growth model based
on the stress mtensity factor selubions for fimite kanked cracks
and a structural stresz mods]l based on the clesedform
structural stress solutions are adepted to estimate the fabgue
hives of the 5754/7075 and JO0TS/5754 welds in lap-shear
specimens. The fangue lLife estmations based on the kunked
fatgue crack growth model and the structural stress model
agree well wath the sxperimental results

INTRODUCTION

Eesstance spot welding 15 the mest commenly used joumng
methed for wvehicle body members made of steel sheets
Heowever, resistance spot welding of aluminum sheets i3
hikely to produce poor welds as reported by Thomton et al
[1] and Gean et al [2] FEecently, a fncthon stir spot welding
or spot fricton welding technelegy for joining aluminum
sheets was developed [34] A comprehensive literature
review of spot friction welding process can be found in Fan
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[6,7,8.9]. between sumlar magnesium sheets [10.11,12,13],
berween dismmilar magnesiom and aluminwm sheets [13],
and between dissumilar alummun and steel sheets [14,15 16]
were mvestigated Fatgue behavior of spot friction welds
between sumilar and  disamlar  sheet matenals was
mvestigated by experiments [17,18,19.20,21,22.23.24) Fer
fatigue life estimatons, Lan et al. [20,21], Tran et al. [22] and
Wang and Chen [23] adepted a kanked fatigue crack growth
medel and a structoral stress medel to predict the fatigees lives
of aluminum spot fnchon welds

It should be noted that different types of alummum alloys are
currently used to make different components of vehiele in the
atomotive mdustry. Note that spot friction welds between
dismmular aluminum sheets were tested under quasi-stahe
leading cendinens in [6.7,8.9] However, fangue behavior of
spot friction welds bebween dizsumlar aluminum sheets has
not been invesugated In this paper, faugue behavior of spot
friction welds in lap-shear specimens of dissimilar aluminum
5754-0 and TOTSTE sheets 15 investigated based on
experimental observatons and two fatigue life estimaton
models. As in Tran et al [9], the dissmilar spot fnchon
welds are denoted az 5754/7075 when aluminum alloys 5754-
2 and T075-T6 were uged ag the upper and lower cheets,
respectively. The dissimalar spot friction welds are denoted as
TOT55754 when alumunum alloys TOT5-T6 and 5754-0 were
used as the upper and lower sheets, respectuvely. The
ST547075 and TOT5/5754 welds in lap-shear specimens were
first tested under quasi-static and them cyche loading
condihons. Optical mucrographs of the welds after falore
under cyclic leading conditions are examined to understand



