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Fabrication of HTZ/ALOs;p Hybrid MMCs and Properties
Degradation Due to Aging
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Abstract

As increase application of MMCs, the development of low cost MMCs are needed. In this
research, low cost MMCs were developed using AlLO:; particle and HTZ short fiber and their
mechanical properties were compared with HTZ/ACBA. The preform were fabricated by vacuum suction
method. ALO; particles were well mixed with HTZ fibers and uniform fiber/particle distribution were
obtained. MMCs were fabricated by squeeze casting method. Tensile and hardness test were conducted.
Tensile strength HTZ/AL,O3p/AC8A are more excellent than that of HTZ/AC8A. This is due that the
interfacial strength between ALO;p and AC8A are more excellent than that between HTZ and ACRA.
Hardness of HTZ/Al,O;p/AC8A are higher than that of HTZ/AC8A. Properties degradations due to
aging were also studied. MMCs were aged at 2507T. Room and high temperature(250C) tensile
strength of full-aged MMCs are decreased about 10%, 20%, respectively. As increase aging time, the
hardness is decreased but it converge over the 50hr. The hardness of full-aged MMCs are decreased
about 30-40%. Properties degradations is due to coarseness of precipitations. The SEM observations for
overaged specimen show that coarse Si precipitations are formed in AC8A and coarse Fe-Ni-Cu
precipitations are formed in MMCs.
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Table 1 Chemical compositions of Al alloy

Chemical composition(w/o)
Si {CulMg| Ni {Fe[Mn| Zn | Ti | Pb | Al

AC8A {12.7|1.1]0.9[1.57;{0.8|0.1{0.12|0.15;0.04|Rem.

Material

Table 2 Mechanical property and heat treatment
condition of AC8A Al alloy

Mechanical Heat treatment
. property condition(T6)
M
aterial TS Elong. Solution  |Precipitation
(MPa) (%) HT. H.T.
510C for | 170TC for
AC8A 275 1
4hr 7hr

Table 3 Specification of various short fiber

Density | Diameter | Length | T.S | Modulus

Material
(g/om) (¢m) (m) | (GPa) 1 (G)
AlLOsp 3.95 45 380
HTZ 2.7 3.5 150 14 100
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Fig. 9 SEM photographs of AC8A after quenching (a) overall view (b) high magnification

and after overaging (c) overall view (d) high magnification and (¢} Si precipitates
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Fig. 10 SEM photographs of HTZ/AC8A after quenching (a) overall view (b) high magnification

and after overaging (c) overall view (d) high magnification and (e) Si precipitates

© (d)
Fig. 11 SEM photographs of ALO;p/HTZ/AC8A after quenching (a) overall view (b) high magnification

and afier overaging (c) overall view (d) high magnification and (e) Si precipitates
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