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Drv friction and wear properties of
aluminum matrix composites reinforced with 3D-network ceramics
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Abstract: A new 3D-network ceramics(skeleton) reinforced aluminum alloy composites was designed and fabricated.
The dry friction and wear behaviors of aluminum matrix composites were investigated. T he friction coefficients and wear
rates of the aluminum alloy and composites reinforced with ceramics of different volume fractions were measured at various
temperatures and loads. The worn surface morphologies of the aluminum alloy and its composites were observed with a
scanning electron microscope, and the effect of the 3D-network ceramics on the wear mechanisms were discussed accord-
ingly. As the results, the composites has much better wearresistance than the aluminum alloy has. The improvement in
the wear resistance of the composites became more prominent at higher ceramics volume fraction, high temperature, and
large normal load. Moreover, the composites registered higher and more stable friction coefficients with increasing normal
load. This was more apparent at elevated temperature. It was supposed that the 3D network ceramics was able to support
the load applied onto the sliding surface and not only to restrict the plastic deformation and high-temperature softening of
the alloy matrix, but also to protect the oxide film( Al;03) on the worn surface, thus the composites showed greater im-
provement wear resistance than the aluminum alloy did.
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Fig. 1 Total morphology of
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Fig. 2 Microstructure of network ceramics
reinforced matrix alloy
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wear properties of composites



14 55 5 1 RET, S S MG R RIRAR A S M R TR B B I e © 769 ¢
1.0 2 F
@ ¢+ — Matrix alloy (®)
09 e — Composite with 10% Al,O4 —_
i ' 4+ — Composite with 20% Al,0; T, 18Fe — :
= | . . : Matrix alloy
5 08 = — Composite with 30% Al,O3 £ | « = Composite with 10% ALO;
e | é 14 |- — Composite with 20% AL, O,
g 07 o X = — Composite with 30% Al,05
g 06r :& DU—- s
2 ~ 2
£ 05t o g
— L
0.4} =
0.3 1 L L 1
5 9 13 17 21

Bl 4 FARa AR bR BRI 40 T RE S BT (K50 R

Fig.4 Effects of load on friction and wear properties of matrix alloy and composites
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Fig.5 Effects of temperature on friction and wear properties of matrix alloy and composites
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Fig. 6 SEM images of worn surface and subsurface region

of matrix alloy and composites

(a) —Surface of matrix alloy; (b) —Surface of composites;
(¢) —Subsurface region of matrix alloy; (d) —Subsurface region of composites
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