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Fig. 1 Schematic diagram of vertical

centrifugal casting apparatus
1 —Thermocouple; 2 —Pouring cup; 3 —Heating furnace;

4 —Metal mould; 5 —Temperature controller;
6 —Motor; 7 —Inverter
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Fig.2 Microstructures of (M g;Si+ Si)/Zn matrix composite( t,,= 200 C, n= 1 000 r/ min)

(a) —Inner layer; (b) —T ransitional layer; (c¢) —Middle layer; (d) —Outer layer
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Fig. 3 XRD patterns of (MgSi+ Si)/ZA27 matrix composites
(a) —Inner layer; (b) —Outer layer
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Fig. 4 SEM photographs of (M g,Si+ si)/Zn matrix composite

(a) —Inner layer; (b), (¢) —Outer layer
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Fig. 5 EDAX spectrum of (Mg,Si+ Si)/Zn matrix composite
(a), (b), (¢) —Inner layer; (d) —Outer layer
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Fig.6 DTA curves of
Zn2.7AF6. 3M g-3. 7Si alloy
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Fig.7 Vertical projection of
Z-AF3% Mg alloy phase diagram
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Fig. 8 Forming process of composite
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Fig. 9 Hardness distribution of composite
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Fig. 10 Wearability of composite
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Inr situ (Mg, Si+ Si)/ Zn matrix composite fabricated

by centrifugal casting

WANG Qudong, WEI Yinrhong, CHEN Wenrzhou, ZHU Yarrping, ZHAI Chunquan,
MA Churrjiang, DING Werr jiang

(State Key Laboratory of Metal Matrix Composites, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: In-situ composite of Zmr27AF6. 3M g-3. 7Si alloy was fabricated by centrifugal casting using the heated permanent mold.

This kind of composite is consisted of three layers, inner layer segregates lots of blocky primary M g,Si and a little blocky primary Si,

middle layer contains no primary M g,Si and primary Si, outer layer contains a little. Zn-27AF6. 3M g-3. 7Si alloy solidifies according

to follow ing steps: firstly, the precipitation of primary Si and primary M g,Si, secondly, the precipitation of Zn-phase enriched by Al,

thirdly, the precipitation of Mg-Zn compound, and lastly, the occurrence of ternary or quaternary eutectic reaction. The position, quantity

and distribution of primary Mg,Si and primary Si are determined by solidification velocity under the effect of centrifugal force and their floating

velocity inward. The inner and outer layer contained primary M g,Si and primary Si exhibit much higher hardness and wear resistance than the

middle layer.

Key words: centrifugal casting; Zn-27AFM g Si alloy; in-situ composites; Mg,Si; Si
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