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Fig. 1 Schematic of wear tester
1 —Controller; 2 —Load; 3 —Holder;
4 —Specimen; 5 —Disk; 6 —Revolver
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Fig. 2 Solidification microstructures of hypereutectic AFSi alloys
(a) —AF30% Si alloy solidified in the furnace; (b) —AF30% Si solidified in refractory mould;
(¢) —A}20% Si alloy solidified in metal mould; (d) —AF30% Si alloy solidified in metal mould,;
(e) —AF30% Si overspray powder; (f) —AF30% Si spray formed billet
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Table 1 Test results of wear resistance of hypereutectic AFSi alloys
No Kind of allo Mass and mass loss of specimen/ g W ear resistance Relative wear Relative wear
: y Before test After test Mass loss /g ! resistance to F30 resistance to M 30
F30 A}F30%Si, cooled in furnace 1.269 94 1.21975 0.050 19 19. 924 29 1.00 0.18
R30 AF30%Si, refractory mould 1.38528 1.35171 0.033 57 29.788 5 1.50 0.27
M20 A}F20% Si, metal mould 1.671 10 1. 663 38 0.007 72 129.533 6 6.73 1.20
M 30 A}30% Si, metal mould 1.456 31 1.447 34 0. 008 97 111.4827 5. 60 1.00
S30 AF30% Si, spray formed 1.209 62 1.208 43 0.001 19 840.336 1 42.18 7.54
S20 AF20% Si, spray formed 1.147 26 1.145 18 0.002 08 480. 769 2 24.13 4.31
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Fig. 3 SEM photographs of wear surface of hypereutectic AFSi alloys
(a) —AF30% Si alloy solidified in refractory mould; (b) —AF20% Si alloy solidified in metal mould;
(¢) —AF20% Si alloy spray formed; (d) —AF30% Si alloy spray formed
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Fig. 4 Microstructure photographs of wear

cross-section of hypereutectic AFSi alloys
(a) —AF30% Si alloy solidified in refractory mould;
(b) —AF30% Si alloy spray formed;
(¢) —AF20% Si alloy solidified in metal mould
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Effects of cooling rate on solidification microstructures and

wear resistance of hypereutectic AlSi alloy

ZHAO Armin', MAO Wermin', ZHEN Zrsheng', JIANG Churrmei’, ZHONG Xue you'
(1. Foundry Institute of University, University of Science and Technology Beijing,
Beijing 100083, P. R. China;

2. College of Applied Technique, Beijing Union University, Beijing 100101, P. R. China)

[ Abstract] The microstructures and wear resistance of AF20% Si and AF30% ( Mass fraction) Si alloys solidified under different
cooling rate have been researched. Results of experiments indicates that effects of the cooling rate on solidification microstructures and
wear resistance of alloy are significant. When cooling rate increases, the phase constitution of solidification microstructure and the
shape and sizes of primary silicon crystal in the microstructure of AF20% Si and AF30% Si alloys change obviously. T he solidification
microstructures both of the specimen solidified in furnace of which the cooling rate is less than 0. 1 K/s and the specimen solidified in
refractory mold of which the cooling rate is less than 1 K/s are composed of ( a+ Si) eutectic and primary Si crystal, and the coarse
plate-shaped primary Si crystal and needle-shaped eutectic Si crystal are inspected in the solidification microstructure. T he solidifica-
tion microstructures of the specimen solidified in metal mold of which the cooling rate is about 10 K/s is composed of ( a+ Si) eutectic
and primary Si crystal and the dendritic a phase, and the shape of primary Si crystal is plate or block, the eutectic Si crystal is also
needle-shaped, the dendritic a phase emerged in the metal mold casting specimen. The solidification microstructures of the overspray
powder cooled by (10*~ 10%) K/s is also composed of ( a+ Si) eutectic and primary Si crystal and the dendritic a phase, and the
shape of most of primary Si crystals are fine block. The solidification microstructures both of spray formed AF20% Si alloy and AF
30% Si alloy are composed of Si crystal and a phase, the fine Si crystals are welbdistributed in the a phase matrix. With increasing
cooling rate, the size of silicon crystal diminished, the wear resistance of AF20% Si alloy and AF30% Si alloy increases significantly

due to the wear mechanism of alloy changed.

[Key words] hypereutectic AFSi alloy; cooling rate; solidification microstructure; wear resistance
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