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Effect of neodymium on as- cast microstructure of
AZ91 magnesium alloy
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Abstract: Effect of neodymium addition on as-cast microstructure of AZ91 magnesium alloy was studied by optical
microscope, electron probe microanalyzer and X-ray diffraction analyzer, the diameter and area of a Mg grains were
measured by image tool. The results show that a small amount of neodymium addition to AZ91 magnesium alloy
fines the ¢ Mg grains, the average grain size becomes 31 Pm from 108 Hm and the area of grain decreases obviously,
the optimum content of Nd is 0. 5% . With the addition of Nd, the amount of B-Mgi7Al;» phases decrease, and their

size becomes dispersed and fine. In addition, the granular and needle-like Al3Nd phases mainly distributed at grain

boundaries are observed in the AZ91 alloys containing neodymium.
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Table 1 Chemical composition of alloys (mass fraction, %)

Nominal composition

Experimental composition

Alloy
Al Zn Nd Mg Al Zn Nd Mg
AZ91 9 0.8 — Bal. 8.91 0.77 — Bal.
AZ91-0. 2% Nd 9 0.8 0.2 Bal. 8.95 0.79 0.19 Bal.
AZ91-0. 5% Nd 9 0.8 0.5 Bal. 8.93 0.81 0.49 Bal.
AZ91-0. 8% Nd 9 0.8 0.8 Bal. 8.98 0.78 0.78 Bal.

1 AR Nd & AZ91 A BMAL
Fig. 1 As cast microstructures of AZ91 alloy with different Nd contents
(a) —Without Nd; (b) —0.2% Nd; (c) —0.5%Nd; (d) —0.8% Nd
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Fig. 2 As cast microstructures of AZ91 alloy with different Nd contents
(a) —Without Nd; (b) —0.2% Nd; (c) —0.5% Nd; (d) —0.8% Nd
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Fig.3 Area distribution of elements from granular compounds in as-cast AZ91-0. 5% Nd alloy
(a) —Secondary electron image; (b) —AlL (¢) —Nd; (d) —Zn
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Fig. 4 Area distribution of elements from needle like

compounds in ascast AZ91-0. 5% Nd alloy
(a) —Secondary electron image; (b) —Al; (¢) —Nd
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Fig. 5 XRD pattern of
ascast AZ91-0. 5% Nd alloy
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Fig. 6 Effect of Nd content on

average grain size of AZ91 alloy
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Table 2 Average area of a grain in
AZ91 alloys with Nd

Alloy Average area/ hm?

AZ91 3575
AZ91-0.2% Nd 1509
AZ91-0.5% Nd 920
AZ91-0. 8% Nd 1015

TR 42% ; 4 Nd &2 0. 5% I, ok 404k 2%
W2, H oo MR AT BN 920 Um®,
AZ91 ARG a fRLTHAR I 26% 5 4 Nd &4
0. 8% I, adbkili A 3G K, Himih 1015
Um*, K AZ91 &4 adbkimiFA ) 28% .

Bl 7 Bi7n & Nd AZ91 &40 a kL i AR 1Y)
Givk oA . BB 7(a) WAL, AZ9l A EEN a
L FRGE KT Nd AZ91 &4, 41 50% 1 a
drckr AR AR AE T 3 000~ 4 000 Bm® . & 7(b) FTon
HNAF 2 X AZL A 4 adh R AR 1 5% W .

60
(a)
X 40r
-
2
2
g
B 201
2000-3000  3000-4000  4000-5000
Average area/j:m?
80

(b)

Frequency/%

500-1 000 1000-2 000
Average area/pm?

0-500

Bl 7 NdXAZOT &< ok i B2 A (¥ 52
Fig. 7 Effect of Nd on grain area distribution
of AZ91 alloy
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Fig.8 As cast microstructure of

AZ791-0.5% Nd alloy
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