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Abstract
Hypereutectic Al-Si alloys have been regarded attractive for automotive and aerospace application, due to high specific

strength, good wear resistance, high thermal stability, low thermal expansion coefficient and good creep resistance. Spray

casting of hypereutectic Al-Si alloy has been reported to provide distinct advantages over ingot metallurgy (IM) or rapid

solidification/powder metallurgy (RS/PM) process in terms of microstructure refinement. In this study, hypereutectic Al-

258i-2.0Cu-1.0Mg alloy was prepared by OSPREY spray casting process. The change of strain rate sensitivity and Creep

transition were analyzed by using the load relaxation test and constant creep test. High temperature deformation behavior

of the hypereutectic Al-Si alloy has been investigated by applying the internal variable theory proposed by Chang et al.

Especially, the creep resistance of spray casted hypereutectic Al-Si alloy can be enhanced considerably by the

accumulation of prestrain.
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Table 1 Chemical composition of a Al-Si alloy (wt.%)
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Fig. 3 Microstructure of a hypereutectic Al-Si based

alloy
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Table 2 Constitutive parameters of various temperature

Temp. Dislocation Glide Dislocation Creep

(C) | Logo*, | Loga* P, Logo*; | LogP* Py

300 2.17 -3.70 0.15 10.3 1.95 0.15
400 1.85 -3.21 0.15 9.47 2.36 0.15
500 1.38 -2.09 0.15 8.95 2.60 0.15
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Fig. 5 (a) Flow stress curve obtained from load
relaxation test at various pre-strain (b)
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Table 3 Constitutive parameters of various pre-strain

€pre- Dislocation Glide Dislocation Creep

(%) | Logo*, Loga* P, Logo*s LogP* P
2 1.38 -2.09 0.15 8.95 2.60 0.15
4 1.39 -2.18 0.15 9.24 2.52 0.15
6 1.40 -2.30 0.15 9.45 2.41 0.15
8 1.42 -2.59 0.15 9.73 2.07 0.15
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Fig. 8 Calculation of the activation energy for creep
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