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A Study on the Wear Characteristics of SiC Particle Dispersed

Composites by Rheo-Compocasting Method

Hyun-Man Kwak* and Chang-Ock Choi**

Abstract

Microstructure, hardness and wear characteristics of SiC,/Al-6.5wt%Si-1.7wt % Mg alloy composites

fabricated by the method of rheo-compocasting and hot pressing are investigated in this study. The dis-

persion of SiC particles in the composites is homogeneous and the hardness improves as additional

amount increases. The wear amount of the matrix metal increases highly as wear rates increase, for

the wear mechanism changes from adhesive wear to melt wear, and the matrix metal was coated on

the surface of revolving disc and its weight increases. In the 5vol% composites, Fe 1s adhered on the

surface of specimen by the projection of the dispersed hard SiC particles which have net-work struc-

ture and the coating layer is about 300um. But in the composite more than 20vol%, the wear amount

of composite decreases because the SiC particles which have superior hardness, wear resistance and

heat resistance properties resist wear, the abrasive wear turn out predominant wear mechanism and so

the wear amount of revolving disc increases.
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1. D.C Hoter 2. Moter Controller
3. Thermocouple 4. Ar Gas Inlet

5. Impeller 6. SiC Particle Inlet
7. Crucible 8. Temp. Controller
9. Stopper 10.Steel Mold

Fig. 1. Schematic diagram of rheo-compocasting

apparatus

Nominal composition Si

Mg

Fe | Mn Cr Al

Al-Twt% Si1-2wt% Mg 6.51

1.70

0.15 0.13 0.10 Bal.
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Table 2. Wear test conditions of matrix alloy and

composite
Specimen size(mm) 10 x40 %10
Revolving disc materials | SM45C(HRz90)

Final load(kg)
Sliding speed(m/sec)

2.1, 3.2, 6.3, 12.6
0.62, 1.65, 2.88, 3.53

Sliding distance(m) 400

Specimen (R« #m) 0.5

Revolving disc(Rm. #m) | 5.5
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Photo 1. Microstructures of SiC particle dispersed
composite

{a) rheo—compocast
(b) theo-compocast and hot press
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Fig. 2. The effect of SiC particle content on the
hardness
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Photo 2. Optical microstructures of the surface

layers of worn matrix alloy and composite
(a) matrix alloy (b) 5vol % Si1C

(c) 30vol% SiC
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Photo 3. SEM of worn surfaces of matrix alloy and composite

(a) matrix alloy

(b) composite(30vol% Si1C)
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Photo 4. SEM of worn surfaces of matrix alley and composite

(a) matrix

alloy

a matrix composite
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Fig. 3. Line profiles of surface roughness after wear test

(a) line profile of matrix alloy and composite

(b) line profile of load : 2.1kg,

12.6kg
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Photo 5. SEM microphotograph of wear debris particles obtained under various wear conditions
(a) matrix alloy (b) composite(30vol% SiC)
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