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Preparation and properties of a binary composite water-soluble salt core for zinc alloy

by die casting
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ABSTRACT For realizing complicated shapes of the inner cavity of zinc alloy castings by pressure die casting the problem of poor
leachability has to be solved and the high-strength requirement of the water-soluble salt core should be met. High-melting potassium
chloride salt and low-melting potassium nitrate salt were used as the core materials. High-strength binary composite water-soluble salt
core ( WSSC) was formed by the process of melting and gravity pouring. The performance characteristics of the potassium chloride
core potassium nitrate core and binary composite WSSC ( 20% KC1—80% KNO,) were investigated. Scanning electron microscopy
(SEM) and X—ay diffraction ( XRD) studies were performed to examine the micro-morphology and phase composition of WSSC. The
results indicate the following: the binary composite WSSC has excellent comprehensive performance its bending strength can exceed
21.2 MPa the 24 h hydroscopicity rate is 0. 568% the water-soluble rate can exceed 208. 63 kg*min ™' *m ™ in water at 80 °C and its
surface has no cracks and folds unlike the pure salt core. Crack growth in the binary composite salt core occurs by deflection which is
the main reason for the improvement in bending strength.
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Fig.1 Surfaces quality of WSSC: (a) folds of pure WSSC; ( b) cracks of pure WSSC; ( ¢) surface of binary composite WSSC
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Fig.2 Fracture macrographs of WSSC: ('a) KCl WSSC; (b) KNO; WSSC; (¢) binary composite WSSC
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Table 1 Performances comparison of three kinds of water-soluble salt cores

oy /MPa P 1% p I(grem™3)  p I(grem™?) W1% (e1) &, 1% (K ) Ko
(kgemin~"em™?)
KCl 4.01 1.221 1.810 1.980 0.747 (3.77)8.2 (46.80) 207. 13
KNO, 3.45 0.814 2.028 2.109 0.435 (2.34)5.6 (18.28) 250. 32
21.20 0.458 2.039 2.088 0.568 (3.25)7.9 (22.36) 208. 63
'K s Keo 80 C
18.28 kg*( min*m’) ™'
KCl (34.2 g) 3
KNO, (31.6g) KNO, 4
. 4
KCI ( 4(a). 4(b))
KNO, . 80C
4(c)
KNO, KCl
80 C ( 4(d). 4(e))
KNO, (169 g) KCl :
(51.1¢g); ( 4(h))
80 C 208. 63 KCI

.o -1 -3
kgemin™ *m
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Fig.4 Morphology of three kinds of WSSCs: ( a) fracture of KC1 WSSC; ( b) fracture of KNO; WSSC; ( ¢) fracture of binary composite WSSC;
(d) solidified structure of KCI WSSC; (e) solidified structure of KNO; WSSC; () solidified structure of binary composite WSSC
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Fig.5 Xway diffraction pattern of binary composite WSSC
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Fig. 6 Schematic drawings of strengthening mechanisms of
wssc 12
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Fig.7 Crack curves occurred at WSSC: (a) KCl WSSC; (b) KNO;WSSC; (c) binary composite WSSC
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