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A b s t r a c t : In  th is  p a p e r , th e  s t re s s  s in g u la r i ty  o n  in te r fa c e  o f  f r ic t io n  w e ld e d  d is s im ila r  m a te r ia ls  w a s  in v e s tig a te d  b y  
u s in g  2 -d im e n s io n a l  e la s t ic  b o u n d a ry  e le m e n t  m e th o d . I t  is  re q u ire d  th a t  s t re s s  d is tr ib u t io n s  a n d  s t re s s  s in g u la r i t ie s  o n  
a n  in te r fa c e  fo r  f r ic t io n  w e ld e d  d is s im ila r  m a te r ia ls  a n a liz e  to  e s ta b l ish  s tr e n g th  e v a lu a t io n .  T h e  s t re s s  s in g u la r i ty  in d e x  
( )  a n d  s t re s s  s in g u la r i ty  fa c to r  ( )  w e re  c a lc u la te d  f ro m  th e  re s u l ts  o f  s tr e s s  a n a ly s is .  T h e  s t re s s  s in g u la r i t ie s  o n  
v a r ia t io n s  fo r  sh a p e s  a n d  th ic k n e s s  o f  f r ic t io n  w e ld e d  f la sh e s  w e re  a n a l iz e d  a n d  d is c u s se d . T h is  p a p e r  su g g e s te d  th a t  th e  
s t re n g th  e v a lu tio n  b y  u s in g  th e  s t re s s  s in g u la r i ty  f a c to rs  a s  f ra c tu re  p a ra m e te rs , c o n s id e r in g  th e  s tr e s s  s in g u la r i ty  o n  a n  
in te r fa c e  e d g e  o f  f r ic t io n  w e ld e d  d is s im ila r  m a te r ia ls  w e re  v e ry  u se fu l .

K e y  w o r d s : F r ic tio n  w e ld in g ( ) ,  D is s im ila r  m a te r ia ls ( ) ,  In te r fa c e  e d g e ( ) , B o u n d a ry  
e le m e n t m e th o d ( ) , S tre s s  s in g u la r i ty  in d e x ( ) ,  S tre s s  s in g u la r i ty  fa c to r ( ) ,  
F ra c tu re  p a ra m e te r ( ) ,  W e ld e d  f la s h ( )
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Table 1 Mechanical properties of materials

 M e c h e n ic a l
 p r o p e r t ie s

 M a te r ia ls  

 Y o u n g ,s  m o d u lu s
 E (G P a )
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Fig. 3 Stress singularity at an interface edge on friction 
welded dissimilar materials (c=0)
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Fig. 4 Normal stress distribution at an interface edge on 
friction welded dissimilar materials (c=0, t=0) 

Fig. 5 Shear stress distribution at an interface edge on 
friction welded dissimiliar materials (c=0, t=0)

Fig. 6 Normal stress distribution at an interface edge on 
friction welded dissimiliar materials (t=2mm)
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Fig. 7 Shear stress distribution at an interface on friction 
welded dissimiliar materials (t=2mm) 

Fig. 8 Normal stress distribution at an interface edge on 
friction welded disimiliar materials (t=4mm) 

Fig. 9 Normal stress distribution at an interface edge on 
friction welded disimiliar materials ( t=6 mm)
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Fig. 10 Normal stress distribution at an interface edge on 
friction welded disimiliar materials (t1/t2 = 0.33)

Fig. 11 Normal stress distribution at an interface edge on 
friction welded dissimilar materials (t1/t2 = 0.5) 
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Fig. 12 Extrapolation of stress singularity factor on dissi-
milar friction welded materials
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Fig. 13 Total stress singularity factor for variation of flash 
thickness 
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Fig. 14 Total stress singularity factor for variation of flash 
thickness
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