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Effects of Si Element on the Formation of Ti Particle
Core-Shell Structure in Al Matrix Composite
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Abstract: The possible thermodynamics equilibrium phases of Al-Ti-Si system were analyzed by computing
program of Miedemamodel. The change of Ti, core-shell morphology and phase with different Si addition were
researched, in addition, the mechanism of formation of cracksin the shell wasresearched. The results show that,
reaction shell thicknessincreased with the increase of Si addition when the Si addition was less than 7wt.%. A
composite T1shell was obtained with the addition of 9wt.% Si. The phase evolution can be summarized as
follows (Al, S);Ti—(Al, S);Ti+tl—71lasthe Si addition varied from 2wt.% to 9wt.%. The presence of cracksin

the shell wasmainly dueto stressthat generates from volume expansion.
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Fig. 1 SEM micrograph of initia Ti particle morphology
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Table 1 Miedema parameters of Al, Ti and Si

JLE % n&ydu®® VZ/cm? " rlp
Al 4.20 1.39 4.6 0.07 19
Ti 3.65 1.47 4.8 0.04 10
S 4.70 1.50 4.2 0.04 21
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Table 2 EDS analysis results of reaction product

with different Si contents /at.%

(DAL Al Ti S

1 76.5 235 0

2 63.8 23.4 128

3 59.1 233 17.6

4 57.0 21.6 214

5 21.2 29.6 492

6 52.2 25.3 225

7 20.4 29.0 50.6

8 229 27.3 498
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