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Table 1 Chemical composition of experimental alloy (w/%)
Gd Y Ce Ho Mg
6.109 2.024 0.079 0.022 Bal.

A & KN 2RI 4T K A HB3000 24 i i i 34k 47 U
W, AN 2500 N, JESKHEHN 5 mm, {RERE Y
30s, ARGHRETEE50MIK 6 ), BC-FHE,
3 A 4 B R AL P 350 4R R 55 /0N (L A0 S I 25 £ it 28
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A A S 4y 4 N 84.53Mg-11.81Gd-3.65Y Fll
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T iy P A I AEAE /D BRI A BORCIR A S (L] 1b
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12.71Gd-21.12Y . 44 Mg-Gd-Y & 44 EIMF EDS 4
R, ZBORCRAG AP AP 25 5 1) Mgo(Gd, Y).
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1 #4 GW62 A& WA R
Fig.1 Microstructures of as-cast GW62 alloy: (a) OM image and
(b) SEM image
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K2 GW62 &4 XRD Kl
Fig.2 XRD patterns of GW62 alloy: (a) as-cast and (b) homo-
genized at 520 C for 24 h
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nm (LK 4d FE 4e), ZAH5 XRD B H (1 A Fnig IE
GFAH B R CE 2b)o IX AT O 3277 45 44 (fee) AR
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3 GW62 G 44 520 “C AN IRl b [i] 2] 5 Ab 2R 1) 2 A 20 43
Fig.3 Microstructures of GW62 alloy homogenized at 520 “C for different time: (a) 8 h, (b) 16 h, and (c) 24 h
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Fig.4 SEM image (a), TEM image (b), EDS spectrum of the refined regular rare earth phases (c) and corresponding SAED patterns
of B//[001] (d), B//[122] (e) for the homogenized GW62 alloy
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25.18%; 1M7L 200, 225 C A R A FOREAL R AN B . Fig.5 Precipitation hardening curves of GW62 alloy aged at

3 H GW62 &4 175 CH & ik th & nr L4y 3 X different temperatures



%3 ¥ B REPIRER Mg-6Gd-2Y & 4 ) B ZIRFE <719 -

B BAVIE (4~32 h)y, B BT, & &R
JEREARRFEAAS ;PR i1 (32~100 h), il #5 B 2%
(REAT , A 4 A B PR 38 K s il B JA B0 5 (100
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BT . N T W& 4 175 C iR i 5 AR AL G R
B, 2 B R R (175 °C, 4~32 h) . A IR 3%
(175 *C/100 h). iEHf &L (175 “C/200 h) (R kEREAT
TEM 5347,
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TRTHAERE . FTRUE H, & & 50k v 3 50 b 53 A7 4 1
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SHERETT &N, E{01TTYAN{2021}5X 2 41 AT 4 B 55 )
PRI 172 AAFAERCSS AT S BE A, TR H ik S 80N
a=2aymy=0.64 Nm, c=Cyy=0.52 nm, N DOy, G5 HI [ B
e B a(Mg)ERILM, HAF#[0001],//[0001],,
[1120],//[1120], B AHSE R (ILE 6a, A5 HL 7 HF
7F[0112],). ¥, 4175 CH#% 32 h)5, &4+
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Fig.6 Bright field TEM images and corresponding SAED
patterns recorded from GW62 alloy aged at 175 C
for 4 h (a) and 32 h (b)

K7 GW62 &4 175 C, 100 h Mg 3 ) TEM FE 5
X T AT AERE
Fig.7 Bright field TEM image (a) and corresponding SAED
pattern (b) recorded from GW62 alloy aged at 175 C
for 100 h
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8 H GW62 44> 175 °C, 200 h it 2k ) TEM
TESRAE X B FATHHERE . WTULEH, A4 a(Mg)t
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B RT3, ek T A (9 R ~F A (80~200)
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BOAHLIE 8a). EXATH AT AT M a(Mg)H
HAZEAE pAI (LI 8b), I H a(Mg)H &I ., fcc 4
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e [X HL AT AERE (BI[1213])
Fig.8 Bright field TEM image (a), SAED patterns recorded of g’
phases (b), and g phases (c) from GW62 alloy aged at
175 °C for 200 h

¥y, fHZE a=2.2 nm, p M S5REAKEE LR A
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Fig.9 HRTEM image and SAED pattern(insert) recorded
from GW62 alloy aged at 175 ‘Cfor 200 h taken
along [0001]Mg
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JR 7 Mg:Y:Gd=35.4:44.3:20.3, #ilF Mg(Gd, Y),,
7E 8 75 T2 P RE O B L a(Mg) &5 1 KK
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Microstructure Characteristics of Mg-6Gd-2Y Alloy at Different States

Yang Zhong, Wang Zhanhua, Duan Hongbo, Guo Yongchun, Gao Peihu, Li Jianping
(Xi’an Technological University, Xi’an 710021, China)

Abstract: The microstructures characteristics and evolution rule of the Mg-6wt%Gd-2wt%Y (GW62) alloy at as-cast, homogenized and
aging states were investigated by OM, SEM, EDS, XRD and HRTEM. The microstructure of the as-cast GW62 alloy is composed of
isometric a(Mg) crystals, equilibrium phase Mgs(Gd, Y) and non-equilibrium phase Mg»(Gd, Y). With the increase of solution treatment
time, the sizes of the semicontinuous Mgs(Gd,Y) phases gradually decrease until dissolved. Rare-earth-rich phases Mg(Gd,Y). with fcc
structures are newly generated in the alloy at grain boundaries and inside grains after solution treatment, which could hinder the growth of
isometric a(Mg) crystals in the solution process. The maximum hardness of the GW62 alloy is significantly different for different aging
temperatures (175~225 <C). The age-hardening effect is most apparent at 175 <C. The microstructural evolution of the alloy after aging at
175 <T is as follows: the p" phase precipitates from a(Mg) in the under-aging stage (4~32 h); then, the g’ phase precipitates from a(Mg)
until peak aging of 100 h (32~100 h) and the precipitated phases are the f’ and " phases; finally, during over-aging (> 100 h), the size of
p' phase continually increases and it transforms into $1 and S phases.

Key words: Mg-Gd-Y alloy; microstructure; solution and aging treatment; RE-rich phase; microstructures evolution
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