HEto| A5t 20019 FAHEss =28 A pp. 198~203 KSME 01F033

47183459 vy A7A BE FE 54

* * = — 1% = *k
TEESNNET I RERE T

The Strength Properties of Metal Matrix Composites by Binder
Additives

Won Jo Park - Kwang Young Lee - Sun Chul Huh - Yong Bum Choi

Key Words: Metal Matrix Composites(EF 7] E& AN R), Squeeze casting(7F4T="), Inanimate
binder(F-7]vF1 o), Infiltrate( F)

Abstract

This study is about controlled impurities, which make metal alloys, especially AC4CH alloy that is
made by restraining 0.2% Fe and Aluminum to make a matrix material. A metal matrix composite
is produced using the squeeze casting method. The first step in the squeeze casting method is to
add some organic binder including aluminum borate whisker into the matrix. After the fabrication of
a metal matrix composite, each is individually appended to an inanimate binder such as SiOz ALOs,
and TiO; Through experiments the mechanical property changes were investigated between the
metal matrix composite and AC4CH alloy.

This study proves the superiority of the mechanical property of a metal matrix composites over
ACACH according to the previous tests and results that were mentioned above. One excellent
property of matrix material composites is the infiltrated TiO: reinforcement. This material is a good
substitute for the existing materials that are used in the development of industries today.
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Table 1. Chemical composition of ACACH alloy (Wt. %)

K

Cul|Si|Mg|Zn{Fe|Mn|Ni|Ti|PbiSn|Cr| Al

0.20| 7.5 10.45]0.10{0.20|0.10]0.05/0.20{0.05{0.05|0.05

Bal.
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Table 2. Properties of aluminum borate whisker.

Chemical composition 9A1L0; - 2B:0s
Crystal structure Qrthorhombic
Lattice constant ( A° )
a axis 769
b axis 150
¢ axis 556
Whisker axis ¢ axis
Length (um) 10 ~ 30
Diameter (zm) 05 ~1.0
Melting point () 1420 ~ 1460
Density_(g/cn) 293
Young's Modulus (GPa) 400
Tensile Strength 8
Moh's hardness 7
Thermal
expansion coefficient(10"%/K) 44
axial ’
radial 19
2 =& A
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Type Raw material {Blended quantity
Alumi borate
IR BT 6 41,05 - 2B20s 120g
whisker
Ton water 1000ml
. polym vinyl
Organic bind Sml
ranic alcohol 10%
Coagulation polyma 2% 5ml
Si02.A1,03 TiO, 46% 13g
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Table 4. Mechanical properties of  ACACH
aluminum alloy
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Fig. 5 Optical microstructure of
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