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Abstract

The effect of size and mass fraction of SiC particulate on the fatigue and wear have been investigated for semi-liquid
formed SiCp/AZ91HP Mg composites. In the study, different particulate sizes of 7, 20, S50 um were prepared with various
mass fraction for sample preparation. By tension-tension fatigue tests, whose procedures are standardized in ASTM
standard 647E-93, the da/dN vs. AK curves were obtained. Also, the crack propagation paths were observed by optical
microscope. As a result of wear test, specific wear loss is decreased with increasing mass fraction and particulate size.

Specific wear loss of 30 mass% 50 um SiC reinforced Mg composite is compared to SKD11.  (Received July 21, 1997)
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Table 1. Chemical composition of AZ91HP (mass%)
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Table 2. Physical properties of AZ91HP and SiCp

Material AZ91HP SiCp
Density (g/cm’, at 20°C) 1.81 3.271
Thermal conductivity 51.2-56.2 83.7
(W-m"-K', at 20°C)
Thermal expansion 27.2-27.3 4.2
(1/°C X 10°, at 20-200°C)
Melting point ("C) liquidus 602.2 2500

solidus 444.6

Table 3. Condition of fabrication of SiCp/AZ91HP Mg
composite by stir-cylinder method

AZ91HP Mg alloy

SiC particulate (7, 20, 50 pm)
10, 20, 30 mass%

Matrix

Reinforcement
Fraction of SiCp

Additional rate 7 g/min
Temperature 650°C
Atmosphere SF+CO,, N,
Stirring rate 800, 1000 rpm
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Fig. 1. Schematic diagram of stir-cylinder apparatus.
(1) motor (2) SiCp (3) filter (4) N, gas (5) con-
troller (6) rpm sensor (7) SF.+CO, gas (8) stirrer (9)
stir-cylinder (10) electric furnace (11) crucible
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Fig. 3. Geometry of compact tension fatigue specimen.
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Table 4. Conditions of fatigue test in semi-liquid SiCp/AZ
91HP Mg composites

conditions

load control
20 Hz

0.1
laboratory air

Control Mode
Frequency
Load Ratio
Environment

Temperature room temp.
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Fig. 4. Optical micrograph of semi-liquid formed AZ91HP
mg alloy.
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Fig. 5. Optical micrograph of semi-liquid formed SiCp/AZ91HP Mg composites (f,=0.5).
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Fig. 6. SEM micrograph of semi-liquid formed 7 pm-
20mass%SiCp/AZ91Hp Mg composites.
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Fig. 8. da/dN' vs. AK curve of SiCp/AZ91HP Mg com-
posttes with variation of SiCp contents.
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Fig. 9. Optical micrograph of crack propagation with frac-
ture of SiCp in 20 pm~20 mass% SiC/AZ91HP Mg
composites.
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Fig. 10. Optical micrograph ofcrack propagation with frac-

tur eof interface of SiCp and matrix in 50 um-20
mass% SiCp/AZ91HP Mg composites.
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Fig. 11. Optical mlcrograph of crack propatlon through the
high density area of SiCp in 20 um~10 mass%
SiCp/AZ91HP Mg composites.
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Fig. 12. Optical micrograph of secondary crack propagation
in 20 um~10wt% S1Cp/AZ91Hp Mg composites.
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