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Abstract

In this study, MMCs with low cost HTZ short fibers are fabricated and strength and fatigue
behavior of HTZ/AC8A are compared with those of the conventional MMCs. To determine the
sintering temperature of preform, compression tests for preform are performed. After sintering at -
1200, the preform has good compressive strength’ and shows low deformation. MMCs are fabri-
cated by the squeeze casting method and followed T6 heat treatments. Through room and high
temperature tensile tests, the mechanical properties of HTZ/AC8A are compared with those of
Alborex/Saffil/AC8A, Saffil/AC8A and AC8A. At room temperature, tensile strength of
HTZ/ACRBA remains constant, but elastic modulus and high temperature strength are improved
compared with the matrix alloy. Low strength of HTZ short fiber, non-homogeneous fiber size and
relatively low aspect ratio enhance inferior effect compare with other high cost fibers. Fatigue tests
are performed by the rotary bending fatigue machine at room temperature. Fatigue life of
HTZ/AC8A is shorter than that of matrix alloy at high stress level, but longer at low stress level.
Fatigue strength of HTZ/AC8A, Alborex/Saffil/ AC8A, Saffil/ACSA and matrix alloy are about

111, 166, 118, 80MPa, respectively.
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Table 1. Chemical compositions of Al alloy

Chemical composition(w/o)
Si | CufMg| NijFe|Mn|Zn| Ti|Pb| Al
AC8A [127] 11| 091157[ 08 0.1 {0.12{0.15]0.04{Rem]

Table 2. Mechanical property and heat treatment condition of

Material

ACBA Al alloy
Vaterdl Mechanical property Heat treatment condition(T6)
T.S(MPa) | Elong(%) | SolutionH.T. | Preipitation HT.
ACBA 715 | 510°¢ for dhr} 170 for Thr

" Table 3. Specification of various short fiber

Demsity | Diameter| Length | Tensile | Moduus(E)
(gom) | (um) | (um) |stghiGRa)| (GPa)
ALO(Saffil) 33 30 150 20 310
9AL0; - 28,04 30 ] 30 18 394
HTZ 21 35 150 14 100
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Fig. 1. Dimension of(a) tensile and (b) fatigue specimen at
room temperature

Fig. 2. SEM photographs of preform of Alborex/Saffil
a) overall view, b) high magnification
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Fig. 3. SEM photographs of preform of a) HTZ, b) Alborex/Saffil

Fig. 4. Compressive curev of HTZ preform varied with sintering
temperature
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Fig. 5. Deformation of preform varied with sintering temperature

dUAFAL FERE AT 2] vielnis)
FERYARY oA £4(Defecy o2 288 7}
$40 goldez ) welns Zpsviuge
e Bablsh ER(Hybrid) o2 AHsRe o] g
Aoy,

4.2 Q17 AlE

AzE FHEEFAERNE AFA Gl AHEE AR
< AT F T6 G sIH) Fig. 69 2 Ajze] 2
4 =g Jehigloh Alborex/Saffil/ AC8AS] 1%
Z=7t 7HE A JEgen, 18 AFRE A o
A7t 718 A JEisth HTZ/AC8AS] 3§ A&
% A5 SaffilACSARTIE B2 ACRA EAjR
t} v sk gk dejA

Fig. 7o Alborex/Saffilzg} HTZ A§& o]&3ld
Azg FHEAARY] L5 wtE A% A Ans
Yehlglch Alborex/Saffilg o] &3 Eigajzel 4
% 7189 Saffil FH /S AHEE EdA 89 A
W5 IF A=E 7HNE Aoz etk 53 1
208 AFE 253 B Byt

HTZ 9445 A3 A9 4L 9% s 7)
AAE} e38]8 HojHr) a8y 1208 B5LE &
ST BAE Bk 1&(250T0)04 AL 9 Ax
o 5% =g FAEeH, ol Saffil Hre
AHEE BRI neeA JXe =0 FHstE

400, & AlboreXSafUACEA
‘@ HTZAC8BA
‘0 Saffi’AC8A

@ ACBA

3500

30
250!

200;

Stress{(MPa)

150%.
100,

50:

Fig. 6. Tensile strength of various metal matrix composites
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Fig. 7. Effect of tesing temperature on tensile strength
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