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Influence of Binder and Applied Pressure on Tensile Strength of AC4C/Al,O;
Composites Made by Squeeze Casting Process

In-Dong Yeo* and Chi-Hwan Lee**
Abstract

The mechanical properties of Al/Al;Q; composites have been investigated in relation with manufac-
turing factors such as applied pressure of casting and binder amount of preform. It was found that ten-
sile strength increases with an increase of applied pressure, but decreases with binder amount. Increase
of tensile strength is attributable to refinement of microstructure, improvement of intefacial bonding
between AlQ; short fiber and matrix, decrease of porosity in the matrix. Due to the high thermal sta-
bility of alumina short fiber, tensile strength of composites at 150°C was superior to matrix alloy at
room temperature. To evaluate the strength of composites, modified Kelly-Tyson’s equation was intro-
duced. Manufacturing factor M was obtained calculating from experimental data. M values were In-
creased with applied pressure, but decreased with binder amount. The initiation of microcrack ap--
peared to be at interface and reinforcement colony. Amount of micro-dimple was increased with ap-
plied pressure, and interfacial debonding phenomenon was remarkable with an increase of binder

amount. (Received January 28, 1995)
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Table 1. Chemical composition of AC4C Al alloy.
(Wt%)
Material % Mg % Si % Cu % 7Zn % Fe % Mn | % Ti % Al
ACAC alloy 0.3 7.2 <0.001 0.016 0.32 <0.001 0.15 Bal.
Table 2. Specification of Al,Q; short fiber.
Material Composition ) Density Diameter ~ Length B UTS
Saffil | Alumina : 96-97% 3 , , .
Rf grade S0, * 3-4% 3.3g/cm Avg. : 3.0um | Avg. : lOO#m) 300GPa 2GPa

* E | Young’s modulus, UTS : Tensile strength
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Photo 1. Optical microstructures of matrix alloy and composites made by various pressure
(a,d) 10MPa (b,e) 16MPa (c,f) 20MPa
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Photo 2. Optical microstructures of composites made by various pressure and binder amount
(a) 10MPa, 5% (b) 15MPa, 5% (c) 20MPa, 5% |
(d) 10MPa, 7% (e) 10MPa, 9%
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Photo 3. SEM micrographs of Al,O; short fiber extracted from composites made by various pressure and binds
amount

(a) 10MPa, 5% (b) 15MPa, 5% (c) 20MPa, 5%
(d) 10MPa, 7% (e) 10MPa, 9%
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Fig. 2. Comparison of experimental data and
various theoretical equation to the tensile
strength of composites.
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Photo 4. SEM micrographs of crack initiation sites of composites
(a) 10MPa (b) 20MPa (c) detailed structure of A

A3 dFols7] SR8 A A4 Photo 5= 73 % HAA L ol o2

= HAss, 7ARdEE A9 HE LJrEMﬂl Aoty S B Ao Z 5% HAANE AlE
ey, A" AgHe] o4 A Asds AdY g /‘]EJ 739 7}t o) 10MPaogrq194 T} ehok
+HA T 710% dimpled] FAlel4 pull-out AL Aot 7Ry AdEE " AwE 71FHe
[17]8%4F o) vehbAl = 2% micro-dimplec] 33 A& L}E}’ﬂiifﬁ

STy g Axd HAHFE F457) 7}gtE o] 20MPa® Z7}3o] wel pull-out &
B3R A FuAL AsAdR A ¥ A& E9E 3, micor-dimpled] 42 ©& Ho
&, ZEEAR-71AdE A, AAE ol 4 Aok ARl (a), (d), (e)& 7FstHo] 10MPa
ofgE & 7 dom AXHE Wi oli&w HAAN A2 5 7, 9% HE A
& Jeli A e} He] sHo s HAAL o] F7ig W=t A

Photo 5. Fractographs of fractured surface of tensile specimens made by different pressure and binder amount
(a) 10MPa, 5% (b) 15MPa, 5% (c¢) 20MPa, 5%
(d) 10Mpa, 7% (e) 10MPa, 9%
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