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Abstract

Characteristics of microstructure, hardness and wear of two Al-20Si-5Fe-2Ni materials
produced by powder metallurgy and spray forming respectively were studied at temperatures
up to 560TC. Above 300C, the microstructure of powder processed alloy became
inhomogenous, whereas the spray formed alloy showed homogeneous microstructures.
Hardness of both alloys was increased between 300C ~490°C in both alloy. It was interpreted
that increase in hardness was mainly related to the formation of stable and fine intermetallic
phase from metastable one. It was showed that homogenity of microstructure in the rapidliy
solidified affected directly wear property.
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Table 1. Chemical composition of powder processed(P/M)

and spray formed(S/F) Al-20Si-5Fe-2Ni extrudates

Production Chemical composition in wt.%
process Al Si | Fe | Ni | Oa | N2 | C
P/M Balance | 20.0 | 5.36 | 2.01 |0.024]0.046|0.003
SIF Balance | 20.4 | 5.11 | 1.87 10.013(0.017|0.001

Spray Forming Route

(c) as spray formed (S/F)

(d) extruded (S/F)

Fig. 2 Microstructures of rapidly solidified Al-20Si-5Fe-2Ni materials
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300C

490°C

560C

Fig. 3 Microstructure of the powder processed(P/M) and the spray formed
(S/F) AI-20Si-5Fe-2Ni alloys
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Fig. 4 Effect of temperature and cooling rate on Fig. 5 Effect of temperature and cooling rate on
hardness of P/M AI-20Si-5Fe-2Ni hardness of S/F Al-20Si-5Fe-2Ni
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Fig.7 Friction factor of the powder processed(P/M)
and the spray formed (S/F) Al-20Si-5Fe-2Ni
at 400C as a function of sliding speed
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Fig.8 Friction factor of the powder processed(P/M)
and the spray formed (S/F) Al-20Si-5Fe-2Ni
at 450TC as a function of sliding speed
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{c) S/F, 300RPM

(d) S/F, 600RPM

Fig. 9 SEM photographs of wear debris of the gas atomized(P/M) and the spray
formed(S/F) AL-20Si-5Fe-2Ni after wear test for 500sec at 450C
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