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Fabrication Process and Impact Characteristic Analysis of Metal Matrix Composite
for Electronic Packaging Application

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

ABSTRACT

This study developed fabrication process of SiCy/Al metal matrix composites as electronic packaging materials
by squeeze casting method. The SiC, preform were fabricated in newly designed preform mold using about 0.8
% of inorganic binder(SiO;) and 5 vol.% of ALO; fiber. To infiltrate the molten metal into the preform,
fabrication condition such as the temperature and the pressure were selected. Applying the fabrication conditions,
heat transfer analysis were preformed using finite element method and thus analyzed the temperature distribution
and cooling characteristic during the squeeze casting. For the fabricated composites, impact toughness and
thermal expansion coefficient were measured. The metal matrix composites developed in this study have 0.2~
0.3 J impact toughness, 8~10 ppm/*C thermal expansion coefficient and 2.9~—3.0g/cm3 density which is

appropriate properties for electronic packaging application.
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Fig. 1 Schematic diagram of preform fabrication in vacuum
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Table 2 Mechanical properties of reinforcement and matrix

. . N L | Tensile | Young's .
Materials ?;;li‘g D(lall::]t)El l(‘en;,til Strength | Modulus ( C[I/h:c) P?;iis;)n
# KM (Gpay | (GPa) | PP

SiC s 1570 & < <
particle 32 45/10 |45/9.5 - 450 435 0.19
Saffile <

fiber 33 3 150 2.0 300 7.6 0.23
Al 356 27 - - 0.79 71 23.0 0.33

Fig. 2 Schematic diagram of squeeze casting.
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v : velocity, p: density, ¢ specific heat

T : temperature, t: time, H: enthalpy,

k : thermal conductivity,  L: latent heat

f, : reinforcement volume fraction

Table 3 Reference condition for simulation

Conditions

molten metal 800C

Initial

500TC
temperature

preform

mold & punch 300°C

Reinforcement volume fraction 49%

Punch velocity 20mm/s

Maximum pressure of press 30MPa
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Fig. 9 Effect of impact velocity on energy absorbed.
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Fig. 12 Typical optical microphotography on polished composites sections.

Typical properties of SiCp/Al by squeeze casting,
SiCp:AIZOJ= 10:1

Reinforcement .. | Rockwell | Impact CTE
Materials | volume percent D?"S“y hardness | toughness .
(%) (g/em) (HRB) (ppm/C)
v49 49 2.94 96.0 0.23 10.32
v56 56 2.97 98.1 0.21 9.21
v63 63 3.00 101.2 0.20 8.55
v70 70 2.99 101.5 0.17 7.49
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Fig. 11 Theoretical CTE value predicted by Eg.(4)~(6)and

experimental data of SiCy/Al MMCs.
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