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Residual stress in graded interlayer
of MoSi,/316L stainless steel joining
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Abstract: The feasibility of joining MoSi, to 316L stainless steel with spark plasma sintering(SPS) techniques was
investigated with MoSi, /316L stainless steel graded material as the interlayer system. The residual stresses in the joint
were analyzed by finite element software ANSYS. The results show that with the increase of compositional distribution
exponent (P), the maximum radial and axial residual tension stresses increase firstly then decrease, approach to the
minimum simultaneously when P=0.8, and the maximum radial tension stress of MoSi, side is relatively little. With
increasing graded layer number (n), the maximum radial and axial residual tension stresses decrease gradually; When # is
9 the maximum radial and axial residual tension stresses are reduced by 24% and 25%, respectively, compared with those
when 7 is 0, and both of the trends become smooth when n continues to increase gradually. With the increase of the
graded layer thickness (d), the maximum radial and axial residual tension stresses decrease gradually, the trend becomes
smooth when d=1.0 mm. The dense, uniform joints are obtained by using MoSi,/316L graded material as the interlayer
system when P=0.8, d=1.0 mm and »=9.
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Table 1 Some physical properties of MoSi, and 316L

] al KI/(W- o/
Material E/GPa I 4 v
(10°K™) m-C™) MPa
MoSi, 420 8.1 25 0.3 560
316L 193 16 16.3 0.3 1120
710, 151 10.0 2.09 0.33 150
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and compositional distribution exponent (P)
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Table 2 Composition of MoSi,/316L stainless steel

graded interlayer (volume fraction, %)

Layer 316L powder MoSi, powder
A 90.10 9.90
B 76.15 23.85
C 64.11 35.89
D 53.03 46.97
E 42.57 57.43
F 32.56 67.44
G 22.92 77.08
H 13.57 86.43
1 4.47 95.53
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