'99 4% 2 AT AEAY =8

BH2H AF5SHX YOl FEe B2 MY 2 SN gt

sEH, BEE, FRE THELC
#2WEIsTY HEATR
« S0 ool &HF) 7| g T A

Spray forming the wear resistant hypeAreutectic Al-25Si-X alloy and property evaluation

Hyun Kwang Seok, Jae Chul Lee, Don Soo Shin+, and Ho In Lee
Division of Materials Science and Engineering, Korea Institute of Science and Technology, Seoul
130-136, Korea
« R&D Center, Dooray Air Metal Ltd. Gasan-Dong, Seoul 153-023, Korea

Abstract : A comprehensive methodology to consolidate the hypereutectic Al-27Si-X alloy via
spray forming was investigated in an attempt to judge the feasibility of this alloy in applying wear
resistant components. Billets having desired shape and microstructures were fabricated using forming
parameters obtained from numerical calculations. Prior to tube extrusion of the spray formed billets,
effects of various extrusion conditions, such as extrusion ratio, die temperature, and die configuration,
on microstructures of the billet were studied. Based on results obtained from the preliminary
extrusion tests, the formed billets were then hot extruded into a tubular shape. Various material
properties of the extruded billet were measured and compared with the other candidate materials for

anti-wear applications.
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Fig.5 Variations in the average relative enthalpy of the sprayed AI-25Si binary alloy droplets
calculated as a function of the flight distance.
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Fig8 Micrographs of (a) the spray
formed AI-18Si binary alloy showing
the size, shape, and distribution of Si
particles, (b} the Si particle extracted
from the spray formed AI-18Si alloy
showing the Si particle being
polycrystaline, and {c}) the commercial
A390(AI-18Si-X) alloy
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Fig.12 Microstructures of Al-25Si-X showing (a) the distribution of Si particles and (b) the matrix

grain size of the as-extruded tube
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