K B B g i
F10E #H19% 19924 3A°
Journal of the Korean
Welding Society

Vol.10. No. 1, Mar, 1992

oIEA HFFAA $HAZ P B A7

*
R

T~

EPN

of
>
*

A Study on the Stress Concentration Phenomenon of a Dissimilar Joints

S. M. Cho , Y. S. Kim

Key Words : Dissimilar Joints(°]& A H3%), Insert Metal(A}Q #%), Constraint Stress(T74-22)
Nominal Stress(-8-2), Stress Concentration(2& 3] 3%)

s

Abstract

In this study, the stress concentration phenomenon for the dissimilar joints(ceramic-metal) bonded
by thermal treating using a soft-insert metal (copper) was investigated with the aid of FEM(finite
element method) under the load condition of uniform tension. The analysis was carried out by the
supposing that stress states are plane stress or plane strain and elastic or elastic-plastic. And the Von
Mises yield criterion and the incremental theory as plastic flow were adopted in this analysis.

As the summarized results obtained, the stress concentration phenomenon was severer as the soft
insert metal was thicker, in plane strain than in plane stress and in elastic-plastic state than in elastic
state. Furthermore, the inducing mechanism of stress concentration was well expressed by the constraint
forces(Fc) generated between the soft and the hard material.
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Fig. 2 Mesh models used in FEM(plate)

Table 1 Mechanical properties of materials used in elasto-plastic FEM.

Materials E (kg/mm®) Poisson's ratio Yield Strength Srain hardening exponent
AlLOs 38,000 0.26 Elastic state -

Cu 11,400 0.364 25kg/mm? 0.33

SNCM21 21,000 0.28 80kg/mm? 0.16
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Fig. 3 Stress distribution at the edge of dissimilar
joint in elastic state
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Fig. 4 Constraint stress distribution at the center of
dissimilar joint in elastic state
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Fig. 5 Stress distribution at the edge of dissimilar
joint in elasto-plastic state
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