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Microstructure of Squeeze-cast Aluminum Matrix Composite Reinforced
by Fine Steel Wires

Bong-Yong Jeong, In-Woo Lee, Heung-Il Park*, Jun-Su Kim** and Myung-Ho Kim
Abstract

Aluminum matrix composites reinforced by fine steel wires were fabricated by squeeze casting proc-
ess. Preforms made of fine steel wires were prepared with different surface conditions, namely un-
coated(TN), carbo-nitriding treated(TT), and brass coated(TA). Squeeze casting were performed
under the pressure of 1500kg/cm? for 3 min. during solidification, and pouring temp. of the melt being
750C and the steel mold being preheated at 250°C. Microstructural characteristics were evaluated, par-
ticularly concerned with the effect of the surface conditions of the preforms.

The results obtained from this study are like these. TN specimens show partially non-wetted regions,
due to easy formation of oxides on the surface of the fine steel wires. TT specimens show no interfacial
reaction between the steel wires and the aluminum alloy matrix, possibly due to the formation of carbo
~nitrided zone on the surface of the steel wires. TA specimens show excellent wettabillity between the
reinforced steel wires and the aluminum alloy matrix and very thin interfacial zone is formed between
them. During the solution hardening treatment of TA specimens, thickness of the interfacial reaction
zones were Increased with the solution treating time. TA specimens show typical ductile fracture in
tensile test, but TT specimens show brittle fracture possibly due to the formation of the brittle hard sur-
face on the steel wires during carbo-nitriding treatments. TA specimens which were reinforced with
40 vol.% of the fine steel wires exhibit high tensile strength of 77.1kgf/mm? and impact value of 8.1kgf

-m/cm’. (Received June 2, 1994)
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Table 1. Properties of steel cord wire.
3}3kA] Bl C Si Mn P S Cr Ni N,
(%) 0.71 0.22 0.62 0.06 0.05 0.02 0.01 30ppm
Cord 1.34mm Cord
180-200 :
Diameter (175pum X 27 wires) Breaking Force kg/mm
Diameter of Filament ) Elongation
95-3.3%
Filament Wire 175pm wire T.S. 250kg/mm of Filament 2 %
Table 2. Chemical composition of the aluminum alloy matrix(wt.% )
Cheml(?a-l S; Mg Cu Fe Zn T Sn Al
Composition
A 2](wt.%) 5.06 0.54 1.31 0.25 0.01 0.01 0.01 Bal.
[
tJ.S . 4.5-5.5 0.45-0.6 1.0-1.5 <0.30 <0.03 <0.20 — Bal.
Specification
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Photo 1. Typical shape of the preform made with
steel cord wires.
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Photo 2. Microstructure of aluminum composite
(under squeeze—cast condition).
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Fig. 2. Variation in thickness of the reaction zone
with solution treatment time.
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