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A Study on Residual Stress of SiC Whisker Reinforced Al Alloy/Zr0O, Joints

I - R v S )k
J. H Joo, M. K. Park, S. M. Bahk

ABSTRACT

A two dimensional thermo elasto-plastic finite element stress analysis was performed to study
residual stress distributions in Al composites reinforced by SiC whisker and ZrQ, ceramic joints.
The influences on the residual stress distributions due to the difference of the reinforcement vol-
ume fraction and interlayer material property were investigated. Specifically, stress distributions
between Al interlayer and ZrO, ceramic and between the Al interlayer and Al composite were

computationally analyzed.

8 7]%8-0] : Thermo elasto-plastic analysis(@®44J8]4), Finite element analysis(-8-8rQ 48
A), Ceramic/metal joints(A 2} /43 %), Residual stress(ZEL=), Volume
fraction(H) & /&), €93 5F3}(Thermal expansion mismatch)
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Table 1 The mechanical properties of the material®~®
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Fig.1 Configuration of Al+SiCy composite/
ZrQ, joint model

Fig.2 Element meshes for 2-D finite element
analysis
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Table 2 The mechanical properties of the material®

FA 4 F A 7

E(GPa) Yield strength o X 107¢/K)
Material MP
A 300k | 550K | 800K g (MPa) 300K | 550K | 800K
(O Temper)
Al 1050 69.0 59 47 0.33 28.0 23.6 24.5 25.5
Al 2024 724 62 50 0.33 75.0 22.9 23.8 247
Al 3003 70.0 60 48 0.33 42.0 23.2 24.1 25.1
Al 4032 79.0 68 57 0.33 55.0 19.5 20.2 21
Al 5005 68.2 57 46 0.33 41.0 23.7 24.6 25.6
Al 6061 68.9 59 47 0.33 55.0 23.5 24.1 25.7
Al 7005 71.0 60 49 0.33 83.0 23.1 24 25
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Fig-12 Stress distribution of oy along AD-line
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