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Dry sliding wear characteristics and mechanism of
ir situ composites synthesized by A359 Zr( COs) 2 reaction system
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Abstract: (ALZr+ Al03) ,/ A359 composites were fabricated by direct melt reaction method in novel system A359-Zr( CO3)».
The dry sliding wear properties of these composites were studied. The results show that the wear mass loss of (AlZr+ AlLOs) ,/
A359 composites is less than that of A359 matrix alloy with increasing load and sliding time. The wear mass loss of ( AlzZr+

AL O3) o/ A359 composites decreases further with the increase of Al3Zr and Al,03 volume fraction under the same condition because
of AlzZr and Al;O3 supporting and reducing milling. Under the condition that the load is 98 N, the wear mass loss of 12% ( Al3Zr
+ ALO3) p/ A359 composites is only 20. 2 mg, whereas the wear mass loss of A359 matrix alloy is 54. 5 mg. Thus the wear resist
ing property of this composite is enhanced by 2.5 times than its matrix A359 alloy. The observation of wear surface of (ALZr+

AL O3) ,/ A359 composites and the matrix A359 alloy with the help of SEM indicates that severe adhesion and deformation occurs
on the wear surface of A359 alloy. The wear mechanism of the matrix A359 alloy is stripped and adhesive wear, while the wear
surface of (AlzZr+ AlLO3) ,/ A359 composites is superior to that of the matrix A359 alloy. The wear mechanism of ( AlsZr+

AL03) / A359 composites is abrasive wear.
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Fig.1 Wear mass loss of composites
and matrix versus load
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Fig.2 Wear mass loss of composites
and matrix versus time
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Fig. 3 SEM image of 12% (Al:Zr+
ALO3) p/ A359 composites

Bl 4 Fros i sh fE o 0. 42 m/ s, #faj ol 58. 8
N, WBIITE A 90 min B, FEAk A359 A & f BEHE BB
PR SEM FESR . & 4(a) WIS SN J7 1) A359 [
PEWIRIIEI, RPN, 5248 8B R =&
PR TR E I B, EAEESH AR
e, REFNBEERLESHTEEZNENK. H 4
(b) I—B B HTRYT, MRMIGTERT B, BT A359
G e AR BRI, 7R B R e A I AR A
PR TH 2 W S AR AR T, B R R B



A A R

K a4 Feik A359 A& B HERTH H SEM B3

Fig.4 SEM photographs of
wear surface of A359 alloy

(a) —Wore surface; (b) —Tore pit;
(¢) —Plastic deformation area
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Fig. 5 SEM photographs of wear surface of
12% (AlzZr+ Al,O3) ,/ A359 composites

(a) —Wore surface; (b) —Tore pit;
(¢) —Furrow formed by wear
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