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A Study on the Fabrication Process and Melt Infiltration of
Salt Core in Squeeze Casting Method

Ki-Bae Kim, Sang-Woo Noh*, Ho-In Lee, Tae-Woon Nam®

Abstract

Developing a salt core for squeeze casting process, two different salt cores(pure salt core and mixed salt core) were
fabricated and investigated. Pure salt core was composed of 100% NaCl and mixed salt core was made by mixtures of
NaCl with MgO(1%), Na,B,0,(2%), and talc(1%) as a binder or a strengthening agent. Salt cores were compacted to
various theoretical density, heat treated, and then squeeze-cast with molten Al alloy(AC8A). The compression strength of
salt cores were measured and the squeeze-cast products were examined for shape retention, infiltration of molten metal
into the cores, and microstructures. The shape of salt core compacted at above 75% of the theoretical density was
maintained stably. The higher theoretical density of salt cores gave higher compression strength, and the compression
strength of mixed salt core was higher than that of pure salt core. Namely at 90% theoretical density, the compression
strength of mixed salt core was 6.3 kg/mm’, compared to 4.6 kg/mm’ for pure salt core. At a squeeze casting pressure of
1000 kg/cm’, molten Al alloy was infiltrated into pure salt core of under 85% of the theoretical density. At squeeze
casting pressure of 1000 kg/cm’, only mixed salt core above 90% of the theoretical density were valid, but the shape of
the core was altered in the case of pure salt core at 90% of theoretical density. A key factor for developing a salt core for
squeeze casting process was estimated as the ultimate compressive strength of salt core. (Received May 21, 1997)
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Fig. 1. Schematic diagram of cold compacting mold for
making salt core. 1. punch, 2. mold, 3. salt core, 4.
center rod, 5. bottom support.
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Photo 1. Shape of compacted and heat-treated (2) pure and
(b) mixed salt core.
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2. mold, 3. molten metal, 4. salt core, 5. salt core
support, 6. bottom mold.

Table 1. Process parameters of spueeze casting in this study

ACBA(AIl-42%Si-1%Mg-1%Ni-
0.4%Fe) ~

NaCl (100%)

matrix alloy

pure salt core

salt core . NaCl-2%Na,B,0,-1%talc-1%
mixed salt core
MgO
melt temperature 700~710°C
mould temperature 200°C

mould shape @50 cylinder

relay time 2~3sec
squeeze casting prcssﬁre 500, 1,000, 1,500 kg/cm’
60 sec

holding time
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Fig. 3. Optimum compacting pressure for various theore-
tical density of salt core.
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Fig. 4. Variation of In(1/(1-D)) with compacting pressure
for salt core.
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Photo 3. Shape of (a)-(d) pure and (e)-(h) mixed salt core after squeeze casting at 1,000 kg/cm’ of a casting pressure (given as

percentage of compacting theoretical density).
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(a)90% X 1,000kg/cnf( X 50)

(c)9096 X 1,000kg/cit( X 200) | (d)75% * 1,000kg/cnt( x 200)

Photo 5. Microstructures of interface between salt core and
sohdified Al alloy.
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F5) W] heken, 75%ol 4ol Al FE ¢
g frR 53 AR Aol alold] 4L ugirh

2. Salt core®] W YE7} == pure salt core?} mix-
ed salt core B o| U7} 73l wet 713k
o, o]2UE 90%)| 4] mixed salt core®] FH gl
7dE+ 6.3 kg/mm’ S Z pure salt core2] 4.6 kg/mm’®
o} oF 50%% &= SFAtE AT

3. 2] ZAMNE A 7 1,000 kg/em®olj 2] o] 22
X 85%7)R|+= salt core . S-E}2 5 r= Al 3o
dojyrom, o] BT 90%<] pure salt cores= £E}3]
T doluix] 953k core] AWM o] dojyt,

o] 21 & 9] 90% mixed salt coreqte] okF 3¢l
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[7] D. Mills :

cm’ol| A = 6 kg/mm’o|Abol| A ok 3} o}
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