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properties of Mg Gd Y alloys
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Abstract: The effect of small amount of Mn and Zr on the microstructure and mechanical properties of M g-13% Gd

and Mg 9% Gd-4% Y alloys was studied. The results show that the grains of the Zr-containing alloys are much finer

than those of the Zr free alloys in as-cast, and Mn has little effect on the as-cast microstructure. After Mg-9% Gd-
4% Y-0.6% Mn alloy and Mg9% Gd4% Y-0. 6% Zr alloy are extruded, the very fine particle about 14 Hm and uni-

form grains are obtained. The mechanical properties of the two alloys at the extruded-T5 state are all better than

those of the WES54 alloy, and the properties of the Mg9% Gd4% Y-0. 6% Zr alloy are superior to those of the Mg

9% Gd4% Y-0. 6% Mn alloy.
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Table 1 Nominal and measured composition of

prepared alloys(mass fraction, %)

Alloy Gd Y Mn Zr Mg
Mg 13Gd 12. 6 - - - Bal.
Mg 13Gd0.6Mn  12.5 - 0. 65 - Bal.
Mg 13Gd&0. 6Zr 12. 6 - - 0.55 Bal.
Mg 9Gd4Y 8.6 3.5 - - Bal.
Mg 9Gd
4Y-0. 6Mn 8.7 3.7 0. 64 - Bal.
Mg 9Gd
4Y-0. 6Zr 8.8 3.5 - 0.56 Bal

EEWMA L HrAE POLY varmet Y622 B4
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Fig. 1 Optical micrographs of six prepared cast alloys
(a) —M g 13Gd; (b) —M g 13Gd-0.6Mn; (c¢) —M g 9Gd-4Y;
(d) —Mg9Gd4Y-0.6Mn; (&) —Mg13Gd-0. 6Zr; (f) —Mg9GE4Y-0. 6Zr

(b)

Mg

B2 Mg9Gd4Y-0.6Zr &4 —IRHTAHK A b7 REEE
Fig.2 SEM image of Mg-9Gd4Y-0. 6Zr alloy(a) and EDS analysis in

particle A showing existance of Zr particle in central core(b)
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m R E, WHRIR T Gd A Y EENMER M
DL A A b, FEAR TR BUR 7 I & RARME, Sl
T Gd, Y # A AR, XL R A
WA, EREEERED, SRR B E SR
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Fig.3 Aging curves of
casting-T4 alloys at 225 C

K4 Mg9Gd4Y-0.6Mn(a) Al
Mg 9Gd4Y-0. 6Zr(b) &4 K [H w4 2L
Fig.4 Microstructures of Mg-9Gd4Y-0. 6M n( a)
and Mg 9Gd4Y-0. 6Zr(b) alloys after
solution treatment at 520 C for 8 h
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K5 Mg9Gd4Y-0.6Mn(a)#l
Mg 9Gd-4Y-0. 6Zr(b) &4 NER I L FIHFEHL
Fig. 5 Asextruded microstructures of

Mg 9Gd4Y-0.6Mn(a) and Mg 9Gd4Y-0. 6Zr(b)

alloys in longitudinal sections
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Fig. 6 Aging curves of

as-extrusion alloys at 225 C
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Fig.7 Peak-aged microstructure of
extruded Mg-9Gd-4Y-0. 6Zr alloy
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4Y-0. 6Zr & &RATI (225 C) b )5, BUIE(E IS
R IRL 8 h) FE S AT R R A 300 Cryii s,
PR IR 2. £ WES4A & & M3k A S
BR[ 8] . MERHHTLLE HH, Mg9Gd4Y-0. 6Zr &4
HABIFHIPERE, A 300 CEnl T HIHh o
4% Bl Wik 370 A1 210 MPa. Jf H Mg9Gd4Y-
0. 6Mnfl Mg 9Gd-4Y-0. 6Zr & 4= 1E E ¥ 300 C
FeL T PR T RS B BAL T WES4A |1 . HER
H Mg9Gd-4Y-0. 6Mn Fl Mg-9Gd4Y-0. 6Zr &
BrE G R R R 4l e AT S (R AN
W, BAEFEA G —PHRE, HAHRA
LER(ES, 7)), FEEREET, 2RERK
FRLIR 73 A A KA S DA FT B XS & S R A
A FEEM, EoR TR R R A 5
TEIX L 7 A% KK B Ja s i 3
#2 BEAEEEA 300 CHF R fE
Table 2 Tensile properties of alloys at

room temperature and 300 C

RT 300 °C
Alloy o/ @ o/ @2 &
MPa MPa % MPa MPa %

M g9Gd4Y 0. 6Mn,
ExtT5

Mg9Gd4Y0. 6Zr,
ExtT5

WE54A, Ext-T5 330 300 4.5 110 50 10

341 312 4.8 180 80 18

370 320 4.6 210 120 22

3 4R

1) Zr ATLABH B 404k Mg-Gd & & ISR,
1M Mn % & 4 55 TR A LV AT A %0

2) Gd, Y [FIREINEL Gd B Ahs in il i R ik,
ROREL .

3) ¥ Mg 9Gd4Y-0. 6Mn Al Mg-9Gd4Y-0. 6Zr
BEIE S THEE, &2 TAER 40/ 2 14
Um R diRi e

4) H)EJEH Mg9Gd4Y-0. 6Mn Fil Mg-9Gd-
4Y-0. 6Zr A4 AE ST 300 Crayi T i BE %5 B
BT WES4A &4/, H Mg9Gd4Y-0. 6Zr &4
Eb Mg-9Gd4Y-0. 6Mn &4 M REF I .
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