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Abstract; Microstructure, texture and stretch formability of rolled Mg-1. 5Zn-0. 2Gd alloy during hot
rolling and subsequently annealing were investigated. The results show that Mg-1. 5Zn-0. 2Gd alloy
after hot rolling and annealing exhibits excellent elongation and high stretch formability, which is at-
tributed to the reduction in basal texture intensity and the split of basal plane. After rolling at 450C,
the maximum texture intensity of the alloy is 3. 4 and the elongation is 6. 7% in RD direction. Howev-
er, after annealing at 350°C for 60min, the texture intensity of the alloy decreases and the maximum
intensity is 2. 3, and basal texture is tilted from TD, which result in the elongation increases to
26.7% in RD direction. EBSD analysis indicates that the addition of Gd hinders dynamic recrystalliza-
tion (DRX) during hot rolling process. The nucleation and growth of non-basal orientation grains oc-
cur at the original high angle grain boundaries during the subsequent annealing, which plays an impor-
tant role in the weakened basal texture intensity of the Mg-1. 5Zn-0. 2Gd alloy.
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Fig. 1 Micrographs of the Mg-1. 5Zn-0. 2Gd ingot (a) LM; (b) SEM
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Fig. 2 Orientation imaging microscopy (OIM) (1) and band contrast(2) of the Mg-1. 5Zn-0. 2Gd alloy

(a)450C rolled; (b)450 C rolled and subsequently annealed at 350 C /5min; (¢)450C rolled and

subsequently annealed at 350°C /10min; (d)450C rolled and subsequently annealed at 350 C /60min
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Fig.3 (0002) plane pole figures of the Mg-1. 5Zn-0. 2Gd alloy
(a)450C rolled; (b)450°C rolled and subsequently annealed
at 350°C /5min; (¢)450 C rolled and subsequently annealed at

350°C/10min; (d)450 C rolled and subsequently
annealed at 350 C /60min
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Mg-1. 5Zn-0. 2Gd alloy
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Fig. 5 Partial recrystallization of the Mg-1. 5Zn-0. 2Gd alloy (a) OIM; (b)band contrast;

(¢)(0002) pole figures of recrystallization grains

% 2 S 450 C HHEL AT 450 C A FL + 350 C 3B K
60min J5 Mg-1. 5Zn-0. 2Gd SZ 36 & 4 09 25 IR S 24 1
E‘b,M%%EPTUEHJ.% SHELFBR KR A ENERS

MEREAEE I B 22 5 1R K5 A 4 1Y i AR R B R
58 B B F IELRES AR = IR K R B T A
FURZAS, Hp iR ok J5 & 4 TD J5 i b iy ff & % 5k 3
29.1% G Har ),z e AZ31 A &Y, (H
FHERERZ, Mg-1.5Zn-0. 2Gd 54 1B kK5 F1 r (E

0. 72 FIRAR P WAL BEA G 0N, rHR
WS AR 7R 52 2804 N IR T TR 7 1) 22 JE 8 D 3 3 AL

%é‘@ﬁﬁﬁﬁﬁm@%ﬁ%ﬁ,,f@/ﬂ%? AT

B R T 1) AS A T B ) B JEE N BB AR 346 o R4
I 2 3 D /ﬁ*ﬁﬁf%ﬂﬁ'ﬁ%ﬁ I
T.. KT Mg-1. 5Zn-0. 2Gd & 418 K m BA B F
¥y r (8, B AR AR i B b B B Oy ) 2% 5 AR T L
WL =R TR T RIERE SR E.



48 AR TR 2014 4 7 1)
%2 Mgl.5Zn0.2Gd & =B HEgE
Table 2 Tensile properties of Mg-1. 5Zn-0. 2Gd alloy at room temperature
Deformation and heat treatment condition Direction YS /MPa TS/MPa FE/% n r Tave
RD 213 267 6.7
450 C rolled 45° 155 242 17.7
TD 136 233 18.5
RD 126.5 216.6 26.7 0.27 0.78
450°C rolled + 350°C /60min 45° 90. 4 205.5 28.9 0. 33 0.82 0.72
TD 69.7 202.3 29.1 0.45 0.57
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Fig. 6 Mg-1.5Zn-0. 2Gd alloys after the Erichsen test at

(a)450 Crolled; (b)450 Crolled

room temperature

and subsequently annealed at 350°C /60min

3 it

(1)Mg-1.5Zn-0. 2Gd &4 %5t 450 C #4350 C
iRk 60min kb3 5 . % I SO BB ) 15 2 B iR e, 1
IE {Hik%] 7.0,

(2)Mg-1.5Zn-0. 2Gd &4 2 450 C 4L b H )5 I
Kk A B2 PG R SR zﬂz%ﬁﬁtﬁ/ﬁ’] TE=E i
N RD Jy il B AR A 6. 7%, % i BUE 8 1R
s b iR KA BRSS & 4 & A TR A4S 20K 5 E R
Wik O HIR M E TD FmkEnH. A&7
@‘&%T RD J7 [a] b 4 32 B 8 2 5, a5 31 26, 700,

Y fE 15 3 2 .

O EMH + Gd m%?tu/\ Mg-1. 5Zn 1, 2742

THSEMNEEMEN, X2 Mg-1. 5Zn-0. 2Gd &4

[1]

[2]

[3]

[4]

(5]

[6]

(7]

(8]

[10]

[11]

[12]

it I e 115 2 5 i 64 LA
S & i

ELIEZER D, AGHION E, FROES F H. Magnesium science
technology and applications[ J]. Advanced Performance Materi-
als, 1998, 5(3): 210—212.

OBARA T. YOSHINGA H., MOROZUMI S. {112} (1123)slip
system in magnesium[]J]. Acta Metallurgica, 1973, 21(7) :845—
853.

STOHR J F, POIRIER] P. Electron-microscope study of pyrami-
dal slip{1122) (1123 in Mg[J]. Philos Mag, 1972, 25,1313 —
1329.

WALDE T, RIEDEL H. Modeling texture evolution during hot
rolling of magnesium alloy AZ31[J]. Materials Science and Engi-
neering: A, 2007,443(1—2),.277—284.
STYCZYNSKI A. HARTIG C, BOHLEN ], et al. Cold rolling
textures in AZ31 wrought magnesium alloy[]]. Ser Mater, 2004,
50:943—947.

MACKENZIE L W F, PEKGULERYUZ M O. The recrystalliza-
tion and texture of magnesium-zinc-cerium alloys[J]. Scripta Ma-
2008, 59(6):665—668.

HANTZSCHE K, BOHLEN J, WENDT J,

terialia,
et al. Effect of rare
earth additions on microstructure and texture development of
magnesium alloy sheets[J]. Scripta Materialia, 2010, 63(7):725
—730.

CHINO Y, KADO M, MABUCHI M. Compressive deformation
behavior at room temperature-773K in Mg-0. 2 mass% (0. 035
at. %) Ce alloy[J]. Materials Science and Engineering: A, 2008,
494(1—2) :343—349.
STANFORD N, ATWELL D, BARRNETT M R. The effect of
Gd on the recrystallisation, texture and deformation behaviour of
magnesium-based alloys[]J]. Acta Materialia, 2010, 58(20):6773
—6783.

YAN H, CHEN R S, HAN E H. Room-temperature ductility
and anisotropy of two rolled Mg-Zn-Gd alloys[J]. Materials Sci-
ence and Engineering: A, 2010, 527.3317—3322.

JEONG H T, HA T K. Texture development in a warm rolled
AZ31 magnesium alloy [ J]. Journal of Materials Processing
Technology, 2007, 187—188.559—561.

WU D, CHEN R S, HAN E H. Excellent room-temperature
ductility and formability of rolled Mg-Zn-Gd alloy sheets[ ] ].
Journal of Alloys and Compounds, 2011, 509 (6);: 2856 —

2863.



573

A5 Mg-1. 5Zn-0. 2Gd & 42 1B k.

i A 25 SR i AR i AR 49

[13] WU D, CHEN R S, TANG W N, et al. Influence of texture

[14]

[1

]

and grain size on the room-temperature ductility and tensile be-
havior in a Mg-Zn-Gd alloy processed by rolling and forging[]J].
Material and Design, 2012, 41.:306—313.

TWETE BN BN DY 45 AZ31 BE S S PR F R B AT R
(I BB AR BT, 2007,36(24) : 20— 24,

HUANG Bei-bei, CAI Qing-wu, WEI Song-bo, et al. Analysis
on hot compression deformation of AZ31 magnesium alloy[ ] ].
Transactions of Materials and Heat Treatment, 2007,36(24) ;20
—24.

HANG X S, SUZUKI K, CHINO Y. Static recrystallisation and
mechanical properties of Mg-4Y-3RE magnesium alloy sheet pro-

cessed by differential speed rolling at 823K[J]. Materials Sci-

ence and Engineering: A, 2012, 538.:281—287.

[16] CHINO Y, MABUCHI M. Enhanced stretch formability of Mg-
Al-Zn alloy sheets rolled at high temperature (723K)[J]. Ser
Mater, 2009, 60(6) :447-450.

ESWMB :HE“ T O84S 8 LT HRE =—8 5 &0 &L
ARG AR L i £ A JF % (2011BAE22B00)

I 5 B #:2013-03-18; 81T H#§:2014-03-10

BIRAEE VLI 976 —) , 5 R B8 W58 J5 1) < A €84 J& i T2 3R
B AR I R Mk - b st TV VE DX B 30 5 b mURME R AR A TR
WF5E B (100083) , E-mail ; nwpujht@163. com




