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Abstract :

In this paper, the stress singularity on interface of friction welded dissimilar materials was investigated by

using 2-dimensional elastic boundary element method. It is required that stress distributions and stress singularities on
an interface for friction welded dissimilar materials analize to establish strength evaluation. The stress singularity index
(M) and stress singularity factor (I') were calculated from the results of stress analysis. The stress singularities on
variations for shapes and thickness of friction welded flashes were analized and discussed. This paper suggested that the
strength evalution by using the stress singularity factors as fracture parameters, considering the stress singularity on an
interface edge of friction welded dissimilar materials were very useful.
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Fig. 1 Model of an interface edgein dissimilar materials

(8) Without flash

I
W L

(b) With flash
Fig. 2 Modd of BEM analysis on friction welded dissimiliar
materias

7+o] STS 304 / Al w2t
= 0] 752} Fig. 2(b)
2}z 2 mm, 4
HA]  Zro] 0.1 mm,
A o)7L Fha 7

ol Ao vhRE S 19} cgtol Bt s
A D e aejsh vthA slade] FAv] 44,
=0.33( £;=2mm, £5= 6 mm), £y,45= 0.5( £=2mm,

¢irel0.1mm,0.3mm,05mm,1

mm el w S¢Sl gL ekl on slake] gl

B 8141 e] Bol g2 9190 Fig. 2(b) o 2ol B

A TelsalE. e sheae Fig
A%

zs:Jr 25123 )45}
A i%%?iH“ﬂ“i%

= A8
- 1407W,
Slabo] gli= 749 168702 shar A A e] §

Koz
=

Transactions of the Korean Society of Automotive Engineers, Vol. 13, No. 2, 2005 143



Namyong Chung - Chul Hee Park

Table 1 Mechanica properties of materids

M echenical
properties Young,s modulus | Poissonsratio
E(GPa) Y
M aterials
STS 304 193 0.3
Aluminum alloy 70.3 0.345
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Analysis of Stress Singularities on Interfaces of Friction Welded Dissimilar M aterials
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Fig. 3 Stress singularity a 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 a an interface edge on
friction welded dissimiliar materials (c=0, t=0)
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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)
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Fig. 8 Normal stress distribution at an interface edge on
friction welded disimiliar materials (t=4mm)
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Fig. 9 Norma stress distribution at an interface edge on
friction welded disimiliar materias ( t=6 mm)
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Fig. 10 Normal stress distribution at an interface edge on
friction welded disimiliar materias (t/tz= 0.33)
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Fig. 11 Normal stress distribution at an interface edge on
friction welded dissimilar materias (ti/t. = 0.5)
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Fig. 12 Extrapolation of stress singularity factor on dissi-
milar friction welded materias
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