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Analysis of Temperature dependent Thermal Expansion Behavior of SiC,/ALOs/Al
Composites

S.W Jung”, H.W. Nam', CK. Jung*, K.S. Han'"

ABSTRACT

This study developed SiCy/AlOs/Al composites for electronic packaging to which reinforcements were added
with the volume fractions of 49%, 56% and 63% by the squeeze casting method. 0.8 wt.% of the inorganic
binder as well as the ALQO; fiber and SiC particles with the volume fraction of 1:10 were added to the
composites, which were produced in the newly designed mold. For the produced SiC/Al composites, the CTEs
(coefficients of thermal expansion) were measured from 30 to 300 and compared with the FEM numerical
simulation to analyze the temperature dependent properties. The experiment showed the CTEs of SiCy/ALOs/Al
composites that were intermediate values of those of Rule of Mixture and Turner's Model. The CTEs were
close to Turner's Model in the room temperature and approached the Rule of Mixture as the temperature
increases. These properties analyzed from the difference of the average stress acting between the matrix and the
reinforcements proposed in this study.
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Table 1 Mechanical properties of reinforcement and matrix

Materials ]?ge/l:j:)y ](Dlizl)ieter Lg;:ﬁ;h S-rt:::glteh I\Y/'Izl;:lguss CTI? P(;;:is:))n
(GPa) (GPa) (ppm/T)
SiC particle 32 45/10 45/9.5 - 450 45 0.19
Saffile fiber 33 3 150 2.0 300 7.6 023
Al 356 2.7 - - 0.79 71 23.0 0.33
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Fig. 3 Typical optical microphotography on polished SiC/Al
composites sections.
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Fig. 4 Schematic diagram of thermal expansion tests.
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Fig. 19 Average internal stress in reinforcement and matrix.
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