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Application of Singular Stress Field Analysis on Dissimilar Material Joining
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[ABSTRACT] On base of the theory of singularity
in interfacial mechanics, singular stress field at the interface
edge of bonded dissimilar materials in 90° is analyzed. The
choices of materials for linear friction welding of dissimi-
lar titanium alloy, solder and filler metal for brazing C,/C
composite and TC4 alloy are analyzed by stress singularity
theory. Result shows that matching of TC4/TC17 interface
is better than that of TC11/TC17, and can realize better
joint through linear friction welding. AgCuTi alloy is fitter
for brazing C/C composite and TC4 alloy than TiZrNiCu
alloy. Using C/C composite / TiZrNiCu / Cu / TiZrNiCu /
Mo / TiZrNiCu / TC4 interface structure can get matching
joint for brazing C,/C composite and TC4 by TiZrNiCu al-
loy filler metal.
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Fig.1 Interface section model of dissimilar material joint
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Fig.2 Relation between stress singularity index of interface
section and material combination
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Fig.3 Dynamics model construction for single interface of
dissimilar material linear friction welding
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Fig.2 Recall ratio—precision ratio curve with 3 different algorithms
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