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Abstract

The metal matrix composites:MMC) are currently receiving a great deal of attention. These
composites possess excellent mechanical and physical properties such as modulus, strength, wear
resistance and thermal stability, which make them very attractive for use in automotive piston.
In this study, Al/Al,O;(15%) composites are fabricated by the squeeze casting method. Mechani-
cal properties such as tensile strength and ductility are performed at room and elevated tempera-
ture (250C and 350°C), respectively. Through thermomechanical analyser, thermal expansion
coefficient of Al/AlO; composites are conducted for ranging from room temperature to 400C.
And bending fatigue tests are also performed by the rotary bending machine at room temperature.
The tensile strength and elastic modulus have been improved up to 38% and 35% by the addition
of the reinforcements, respectively. Thermal expansion coefficients of MMCs which is located
normal and parralel to the applied pressure are showed slightly different less than 10%. Fatigue
strength of the composite was improved by about 20% compared with that of unreinforced Al
alloy. The results of this study will be used to understand the basic fracture behavior of MMCs
and eventually to expand the application of MMCs as a machine parts undertaken various

loadings.
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Table 1 Chemical compositions and mechanical properties of AC8A Al alloy
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(c)
Fig. 2 Dimensions of various test specimens: Ten-
sile specimen at (a) room and (b) elevated
temperature, (c) fatigue test specimen

o 5§ 7471 42
Analyser, Stanton 1500) &

Zz] o
=0 -

TMA (Thermomechanical
Ab & 5hed A &of 4

400°C74x 10C/ming £5& AgAsdy F3
stoivh, HAale] ulakiol] uhE A A4 o
gpo Tty $lke] spghabakel A wbEkat
Haol warozel odxal A 7tz WA
=

23 I =ZAH

gHeAge 4ol HAFE 3247

(rotary bending fatgue testing machine, Shimadzu

Co. Model He) % o] &3}o] 3400 RPMo] =7o
2 gt BeeHe AR 70%% 5ol A
=gl 10 MPa# 3 23 (fatigue limit) 74| 7ha
A7lm A Sdslden], AAE3 Adael &4
24 Fig. 2(c) 9t #rh, 7t z27lelAe] a2

3~57% Agateien, Fw-2 4004 ~24004 7|

o] )% (sand paper) & AH&stel Aldbel 4 <d=)
(polishing) 3o #th Zxdz2%, Raax?h 1.5um o

§7h s A ARt 2 0F719)

2 (high cycle fatigue) 452 dsbd o2 10%40]

Z olaboz AT Yud, & AT HRIGE
= 10740 2 S ZFor FHstdet AFF Ix
meo) mlAzdd B4 A FAAAEA
(SEM) & o]-&3tsirh,

74
3. DEﬂp_l. ol _Tl’:é._‘
30 2EEEME o|MTE FYEAST

SR
o5 o) T6 dHel

.32 sgkgAw e g Az
|

ua}-a}_;(]{_‘;—]]’ (25~27)
gafzel 22 AFAZEe] 647
AC8AZ} 104171l el uiey
whz A VebdE o F ek
Fig 4= 27A1e sidaa& el Aoz 7}
olulakst Fig 4(a): 433 w$ Fig 4(b)&
o)l wge Fatdn|Ader PAFg A, 17LG7}

R=N
il
al
o
=

Aoz FAGA RLH o] o, TyHoR
= w7 el $A (agglomeration) o] EAFE
olab 4 oleh, ma shebudel FHel Wi
ol wg wlmsted & wl Rzt F2 pebgael
2 g de s TANE B two
dimensionally random orientation) & 7}x]i 2+
% o & ek,
Fig. 5% Slo} & wzale] £254E uolt
ol haeel Aolol 9E dAR
atolehs] Slebe] A4 (TMA)Z 27

s bRl Aol ek 2 lel Aok 7ol Al/Alzos

100

~ —O——0

5 90 ~—o0—0

g _o° o,

2

5 80

K

€ M

Z

» 70 A

g

i=1

el

g

3 60

°

k7

g

S 504 _a- ACRA
—Oo— Al/A1RO3

40 T T T T T
O 2 4 6 8 10 12

Aging Time (hours)

Effect of aging time on hardness of Al/ALO;
(15%) composite



Al/ALO; 3458

.
l& S0um

Fig. 4 Microstructures of Al/Al,O; composites fa-
bricated by squeeze casting method showing
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Fig. 10 Fracture surfaces of Al/AlLO; composites after tensile test at (a) room and (b) elevated
temperature(350C), {(c) and (d) show high magnification view of (a) and (b}
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