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Manufacture and Mechanical Properties of ABO,/AC4CH Composite Material

ABSTRACT

$ a9, wdx 5
SunChul Huh, WonJo Park, ChungWeon Hur

Metal matrix composites with whisker reinforcements have significant potential for demanding
mechanical applications including defense, aerospace, and automotive industries. Especially, metal matrix
composites, which are. reinforced with aluminum borate whisker, have been used for the part of piston
head in automobile because of good specific strength and wear resistance. Aluminum alloy-based metal
matrix composites with whisker reinforcements have been produced using squeeze casting ‘method, which
is kind of an infiltration method. In this study, AC4CH-based metal matrix composites with AligB4Os;
reinforcement have been produced using squeeze casting method, after T6 heat treatment, we evaluated
mechanical properties of matrix and MMC composite were evaluated.

Z+Q 7)< 8-0] : Reinforcement fiber(7}3}1 ), Matrix material( 7] A A)), Preform( 8] A3 & A]), Squeeze
casting method(3194-8-215Z ), Metal matrix composite(F<7] S &), Infiltra-

tion(E3)
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Table 1 Physical properties of aluminum borate whis-

ker

Crystal structure Orthorhombic

Lattice constant

a axis 7.69

b axis 15.00

C axis 5.66¢
Whisker axis(/m) ¢ axis
Length (um) 10~30
Diameter (um) 05~1.0
Density (g/cm®) 293
Melting point(C) 1420~ 1460
Young's modulus(GPa) 400
Tensile strength(GPa) 8
Moh's hardness ' 7

g Squeeze temperature

Die tem.
200

(a) Pouring

Pressure force
850kgf/cm:
(83.4MPa)

(b) Squeezing
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(¢) Composite material

Fig. 2 Process of squeeze casting.
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2.3 T6 heat treatment
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Table 2 Mechanical properties of AC4CH aluminum
. alloy

Tensile strength (MPa) 260

Yield strength (MPa) 260

Tensile : 72.5

Young modulus (GPa) Compression : 24.0

Elongation (%) 16.8
Hardness (HB) 70
Density (g/cm’) 2.68

T soum

Fig. 5 Optical microstructure of composite material

Fig. 6 SEM photographs of whiskers
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(b) T6 heat
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Fig. 7 SEM photographs of extracted whisker
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