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Abstract: The effects of Zn addition on the as-cast microstructure and tensile properties of Mg-10Gd-2Y-0.5Zr
magnesium alloy were investigated. The results show that the as-cast structure of Mg-10Gd-2Y-0.5Zr magnesium
alloy is mainly composed of a-Mg, Mg; (Gd, Y) and Mg,, (Y, Gd); phase, and after adding 0.5% ~1.5% Zn, the
as-cast structure of the measured alloy is mainly composed of «-Mg, Mg; (Gd, Y, Zn), Mg,, (Y, Gd, Zn); and
Mg, (Gd, Y)Zn phase. In addition, the addition of Zn also has a obvious effect on the as-cast ambient tensile
properties of the Mg-10Gd-2Y-0.5Zr magnesium alloys. After adding 0.5% Zn, the ambient tensile properties of
the measured magnesium alloys are significantly increased. After adding 1.0% and 1.5% Zn, the ambient tensile
properties of the alloys are gradually decreased. The magnesium alloy with 0.5% Zn has the satisfied comprehen-
sive mechanical properties, and its tensile strength, yield strength and elongation reach up to 197 MPa, 160 MPa
and 4.37% , respectively. The influence of Zn content on the as-cast tensile properties of Mg-10Gd-2Y-0.5Zr alloys
may be related with the formation and quantity of the second phase of Mg; (Gd, Y, Zn), Mg,, (Y, Gd, Zn); and
Mg, (Gd, Y)Zn in the as-cast structure of Zn-containing magnesium alloys.
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Fig.1 XRD patterns of the as-cast microstructures of

the magnesium alloys with different Zn contents
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Fig.2 The DSC cooling curves of the magnesium alloys with different Zn contents
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Fig.3 The as-cast microstructures of the experimental alloys with different Zn addition by OM
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Fig.4 Low-magnification SEM images of as-cast microstructure of the experimental alloys with different Zn addition
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Fig.5 High-magnification SEM images of as-cast microstructure of the experimental alloys with different Zn addition
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Tab.3 Mechanical properties of the as-cast ambient alloys
with different Zn content

iy PLHL5R B/ MPa Jif W5 JE / MPa /%
1 175 155 2.7
2 197 160 4.4
3 185 167 2.8
4 174 150 1.9

ALY Zn 8 oM 0.5% B, ELo A B AR I 25 A
Fr2E VR RE PR B L e 5 R AN R4 i ol 197
MPa 160 MPa Fl1 4.4% ., ¥ 6 NG & HS WAL
Wi 1 SEM & K. af LA 4 Fh e & 4 B4 i 0 e
W5 A R 1 2L I R SR o S S o LR o fe

e 1 i

(c) 3%

(D 45

A6 4FfEA02%A5T R o8 SEM B A

Fig.6 SEM images of the tensile fractures of the ambient alloys with different Zn contents

166



Zn % Mg-10Gd-2Y-0.5Zr 564 4 4

ZUMTERERI I 52

UF LA BT Zn X5 Mg-10Gd-2Y-0.5Zr £ 4 By I 2
Jr WA I . IR T MNEE 6 3 — T E Zn B Rt
49 0.5 % I - 4 S IBF 11 1 VR I 1 ) B 30 5 B
B ELAE B VF 2 AN B 56 PR T 40 B T A
KB 45 £ 5 1 ) S AR

3 % ®

(DMg-10Gd-2Y-0.5Zr 5 &M HESHN FELH o
Mg.Mg; (Gd., Y) Fl Mg, (Y,Gd) s #40 , Mgs (Gd, Y)
il Mg, (Y, Gd) s 85 A B 5 /0 H 32 28 52 JURCIR Fn/
SEHOIR AN LT Zn Sl 0.5% ~1.5% 0 BEA A i 85
BHLAN FEZH Mg . Mg; (Gd,Y,Zn) \Mg,, (Y,Gd,
Zn)s K Mg, (Gd, YD Zn M. GE&BSAL P H
Mg; (Gd,Y,Zn) .Mg,, (Y,Gd,Zn); & Mg, (Gd,Y)Zn
55 AH B 3 T 3 22 L2 U ) ORLTR: | Btk s D 252 R
AR JF HX R biE Zn & w0938k W W,

(2)Zn &8 ER Mg-10Gd-2Y-0.5Zr B4 4 1)
JIEEREE R, RN 0.5% M Zn 5. 565 &M
RS A AR WY WG, M 1.0% F1 1.5% 19 Zn
G EMR I F R NI B AL FER. Zn S HH 0.5%
B A 2 A M BAERN 256 1 PR RE T hi s B |
it AR B B R0 A 4 643 1] R 197 MPa 160 MPa 1 4.4% ,
In FTEMESEHEIFHRNE NS %S4 N
Mg; (Gd,Y.Zn) Mg, (Y,Gd,Zn); #1 Mg, (Gd,Y)Zn
5 M RO G

s £ X #

[1] LIUNY, ZHANG Z Y, PENG L M, et al. Microstructure evolu-
tion and mechanical properties of Mg-Gd-Sm-Zr alloys[ ] ]. Materi-
als Science and Engineering, 2015, A627. 223-229.

[2] LIB, TENG B G, CHEN G X. Microstructure evolution and me-

TEEERESERERETEL

FURT o T2 0T T A0 2 A R 45 e i AT ) R AR B R 5 e PR A A A (BB 7 T I o2 T A 5 6 Bk e AT R 2 W) 5

JE 58RI B Eh T £ .

e e T e o S

b E AR AT L R R R i A 7l R R BE T R R

&

e S

B o

Wk B E TR SIAEA L $R 58 T R U

2)
G B BT 7™ i 55 22 BURRIR ™ dh 5 19 3L — BT ™ fh

x’

[3]

[4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

! B A B B =AU R AR AR T A8 — AR IR AR BT e L SR B SR MR R AR T K B B AT —fUR B
DA AU S . BT R A B R A 58 AR B S L A A A B A 7 R B T R S B R B B U

P& B A A KAV 1R I B 5195 ZEAR WE 5 Y A & A BN &) 36 8] AV 78 B - 3% 2 1% 2 ) 48 2020 48 DR 58 5 I AR %
PeHE 14 g P11 01079 B 1E .316H 01020 4538 .650 C il G115 BHfF =3 (P92 M4 L& &M 7075 RO\ 4

chanical properties of Mg-Gd-Y-Zn-Zr alloy during equal channel
angular pressing [ ] ]. Materials Science and Engineering, 2019,
A744 . 396-405.
SRR R, %, Me-Gd-Y-Zn-Zr T L8 & & M 4L 41k
RELTT. 5 o51E JAT (& 42, 2018,38(5) : 571-574.
B T B AR DA R RO Me-Gd-Y & 4 B SR
FHEREM ML), & )8 AL, 2017,42(5) . 78-83.
DING Z B, ZHAO Y H, LU R P, et al. Effect of Zn addition on
microstructure and mechanical properties of cast Mg-Gd-Y-Zr al-
loys[J]. The Chinese Journal of Nonferrous Metals, 2019, 29(4) .
722-734.
XU C, NAKATA T, FAN G H,et al. Microstructure and mechan-
ical properties of extruded Mg-Gd-Y-Zn alloy with Mn or Zr addi-
tion[ J]. Journal of Materials Science, 2019, 54 (14): 10 473-
10 488.
FESCHE BTN TE AN L . Mg-Gd-Y-Zr i 5 T B4 B8 15 4 1 BF 50 ik
(). B a4 )8 2 . 2011,21(11) ;2 709-2 718.
BRI XBAE B eh L 45 B L Me-Gd RG-SR R SRE[T].
kS ,2010,24(12) 1 96-99.
XIAO Y., ZHANG X M, CHEN B X, et al. Mechanical properties
of Mg-9Gd-4Y-0.6Zr alloy[J]. Trans. Nonferrous Metals Soc. Chi-
na, 2006,16(10): 1 669-1 672.
TSR0 R 45, Mg-9Gd-4Y-0. 6Zr £ &4 JE T5 A5 11 5
MRHPS T2 RELT ], b AT g Jm 2 4 2006, 16 (4) 1 709-714.
UYL R, E B Me-Gd REEG S MBFEERLI] MRS
% .2009,23(6) :98-103.
HONMA T, OHKUBO T, KAMADO S, et al. Effect of Zn addi-
tions on the age-hardening of Mg-2.0Gd-1.2Y-0.2Zr alloys[J]. Ac-
ta Materialia, 2007, 55: 4 137-4 150.
GAO X, HE S M, ZENG X Q, et al. Microstructure evolution in
a Mg-15Gd-0.5Zr (%) alloy during isothermal aging at 250 C[]J].
Materials Science and Engineering, 2006, A431(1); 322-327.
MW T IR0, 45, B @ iR ) Me-Gd-Y-Zn-Zr WL 8 G 4
F5E 3k e [ 1. v [ b1 OB HE R . 2020, 39(1) : 19-30.
CERTE)

A

=X
—~+

B

—~+

“IXFPBE R LE AR A A TR 3% BB B ORI IS IR B SR S T 6% o LU AR A A L BR B  B BE TEw L i L7 B (L i
B KREARHEA M BB M T R SeBUb [ A~7 m PR A G BRI 60 R w0 3 20 B o s 4R T A AR e}

+

(BN ER) j

D S S S B e S S B e T S S S S e S e e S S e st S S

167



