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Abstract

In the present study, the possibility of Mg-Zn-Y alloys as high temperature casting alloys has been investigated. The fluidity of
alloys containing yttrium were better than that of commercial AZ91 alloy because the oxide layer on the surface reduced the reac-
tion between melt, and air and mold, which would reduce the resistance during the process of filling the mold. However, this oxide
film reduced the hot-tearing resistance. In the case of ZAW942, this alloy exhibited fluidity and hot-tearing resistance better than
AZ91 alloy. Because of thermally stable quasicrystal and other phases obstructed the movement of grains, the creep resistance of
alloys containing rare earth elements more than 2 wt% was beiter than that of AZ91 alloy.
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Table 1. Nominal composition of alloys

Chemical composition (wt %)

Alloy ID Remarks
Zn Y Al Mm Mn Mg
ZW92 9 2 Bal. Base alloy
ZW61 6 1.2 Bal.
ZAWY4 9 2 Bal. Al addition
ZAW631 6 12 3 Bal.
ZWE611 6 1.2 1 Bal Mm (Ce-based)
ZWE600 6 0.6 0.6 Bal. addition
AZ91 0.5 9.5 0.3 Bal. Commercial alloy
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Fig. 1. Molds for measuring castability: (a) Spiral mold and (b)
mold of crack-rings.
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LU h ﬁ Table 2. Results of creep test
@ A Alloy ID Creep rate Elongation
® ZWEe611 1.6x108s! 0.0163 (at 120 hr.)
ZW92 22x10% 5! 0.0197 (at 120 hr.)
=|:—¢-M‘ L..—.,.J ‘ L — - AZ91 2.5% 107 s1 0.1038 (at 80 hl')
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20 [deg.] ZWE600 3.6x107 5" 0.1413 (at 80 hr.)
ZAW631 1.4x105" 0.2533 (at 40 hr)

Fig. 5. X-ray diffraction patterns of alloys: (a) ZW92, (b) ZW61, (¢)
ZAW942, (d) ZAWG631, (e) ZWEG61] and (f) ZWE600.
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Fig. 7. Optical micrographs of specimens after creep test: (a) ZW92, (b) ZWES611, (c) ZAW942 and (d) AZ9I.
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