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Comparisons for Wear Behavior of Al/Al,O;/C Hyrbid Metal
Matrix Composites at Room and High Temperature

K.H. Jung®, H.U. Nam®, ]J.I. Song™ and K.S. Han"

ABSTRACT

Al/Al, O3 metal matrix composites(MMCs) and Al/Al,03/C hybrid MMCs were fabricated
by squeeze infiltration method. Optimal aging time of Al/Al,O3/C composites was 7 hours and
that of Al/Al,O3 composites was decreased with increasing volume fraction.

Wear behavior of aluminum matrix composites was characterized by the abrasive wear test
under various conditions(volume fractions, sliding speeds). Wear resistance of composites was
improved due to the presence of reinforcements. To analyze wear mechanisms, wear surfaces
were examined by scanning electron microscope(SEM). Dominant mechanism of MMCs was
the abrasive-adhesive wear at all sliding speed range at room temperature, but changed at
high temperature. The abrasive-adhesive wear was dominant at low and intermediate sliding
speed, but the melt and slip wear were the major mechanisms at high sliding speed. The wear
resistance of Al/AlLOs/C hybrid composites was superior to Al/Al, O3 MMCs. It was found that
carbon hybrid composites were suitable to high sliding speed condition due to solid lubrication
of carbons.
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Table 1. Chemical composition of AC2B Al alloy
Mat, Si Cu Mg Ni Fe Mn Zn Ti Pb Al
AC2B 6.0 3.0 0.4 0.3 0.9 0.4 0.9 0.1 0.15 Rem.
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Table 2. Mechanical property and heat treatment
condition of AC2B alloy

Mater- Mechanical Heat treatment
ial property condition(T6)
T.S. | Elong. Solution | Precipitation
P | (%) | HB | RLT, H.T.
ACZB 500C f 160
or or
#1190 Ty 5 hrs

Table 3. Specifications of alumina and carbon fiber

Diame- Tensile
Material Densntgy ter | Length strength Modulus
(g/cm™)| (ym) | (4m) |"(Gpa) | (GPO)

ALO;(Saffi) | 3.3 | 3.0 | 100 | 2.0 | 310
Cpan(Kureha)| 1.9 | 9.1 | 119 | 2.0 | 290

Saffil Al O3 RF grade®] ©4d-fr24] 5-2 4 Aolm,
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Fig. 1. Schematic illustration of abrasive wear tester
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Fig. 4. The effect of sliding speed on the wear be-
havior of Al/Al, 03 composites with variation .
of volume fraction at room temperature,
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Fig.12. Wear surface of AlI/Al,03 composites
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