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Table 1 Chemical composition of AZ91 alloy with element

Y (w/%)
Al Zn Ca Y Mg
0.89 0.68 1.28 0.87 Bal.
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Fig.1 Dendrite morphologies of transverse section (a, b) and longitudinal section (c, d) of directionally solidified Mg alloys at different

growth rates: (a, ¢) V=400 pum/s, (b, d) V=800 pum/s
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Fig.2 SEM image of the corss sectional microstructure for Mg
alloy (a) and the EDS line scanning results along the

dashing line in Fig.2a (b)
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Fig.3 SEM images of the corss sectional microstructure for Mg alloy solidified at different growth rates: (a) V=10 pm/s, (b) V=20 pm/s,
(c) V=100 pm/s, (d) V=200 pm/s, (e) V=400 pm/s, and (f) V=800 pm/s
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Fig.4 Morphologies of the RE-rich phase for Mg alloy with the addition of element Y: (a, b) V=400 pm/s; (c, d) V=800 pm/s
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Table 2 Chemical composition of various phases in Mg alloy

with element Y in Fig4a and Fig.4d

Element Series Position wl%
. Point A 51.62
Al K-series Point B 48.37
v L-series Point A 23.86
Point B 22.17
. Point A 17.02
Mn K-series Point B 19.65
. Point A 7.08
Mg K-series Point B 9.63
. . Point A 0.43
Si K-series Point B 0.17
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Dendrite Morphology and Microstructure in Directionally Solidified Mg Alloy
Containing Rare Earth Element Y

Yang Chubin, Luo Ning, Zhang Xiaolian, Han Baojun

(Jiangxi Engineering Research Center for Magnesium Alloys, Gannan Normal University, Ganzhou 341000, China)

Abstract: Directionally solidified magnesium alloys AZ91 with element Y were produced by a liquid metal cooling Bridgman furnace.
The dendrite morphology and microstructure of AZ91 were investigated. The results indicate that the primary dendrites of AZ91 grow
along the direction of heat flow. Six secondary dendrites like petal shape around the primary dendrite can be observed in cross section. The
microstructure of AZ91 alloy is mainly composed of a matrix of primary «(Mg) solid solution and eutectic f(Mg;;Al:2) phase, and some
Y-rich phase can be found with Y additions by SEM and EDS. The RE-rich phases present coarse rod-like shape or tiny graininess. The Y,
Mg, Al and Mn elements are found in RE-rich phase, and the mass fraction of rare earth element Y is about 22%.

Key words: directional solidification; Mg alloy; dendrite morphology; microstructure
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