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Hot Deformation Behaviour of Extruded Mg—-Gd-Y-Zn-Zr Alloy
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ABSTRACT: Objective To study the hot deformation behaviors of extruded Mg—8.90Gd-5.11Y-3. 10Zn-0. 47Zr alloy.
Methods High—temperature uniaxial compression tests were conducted using Gleeble—1500D simulated machine. Results
Hot compression tests were carried out in the temperature range of 300 ~500 °C and strain rate of 0.001 ~1 s™". The flow
stress decreased with increasing temperature at a given strain rate, while it increased with increasing strain rate at a given
deformation temperature. Exponential law, power exponential law and hyperbolic sine law were used to describe the hot de-
formation behavior, among which hyperbolic sine law fitted the best, and the liner regression coefficient reached
0.974 484. The deformation activation energy decreased with increasing temperature. Conclusion The hot deformation be-
havior can be described by the hyperbolic sine law, and the deformation activation energy and siress exponent were calcu-
lated as 234.0476 kJ/mol and 3.860 86, respectively.
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Fig. 1 Flow stress—strain curves of the Mg—8.90Gd-5. 11Y-3. 10Zn-0. 47Zr alloy
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Table 1 Correlation factors (R) of the different fitted

lines

1 AFKE T RAE

/C In e-In o In e~ In g-In[ sinh(ao) ]
300 0.909 55 0.919 54 0.919 29

350 0.949 44 0.969 94 0.967 93

400 0.988 78 0.989 56 0.993 87

450 0.986 73 0.991 53 0.995 41

500 0.990 30 0.985 71 0.995 92
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Fig. 2 The relationship between o and &
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Table 2 Deformation activation energy of the alloy

under different conditions

kJ/mol
B/ C WIRE /s
0.001 0.01 0.1 1
350 268.3393 272.6604 271.0224 222.952
400 234.5519 238.3286 236.8968 194.8792
450 238.1502 241.9845 240.5308 197.8686
500 229.8700 233.5707 232.1675 190.9887

I 2 AT, BE 5 AR SR B 4 I AR TR U
TG BEARAFE I 0 52 T, & 4 1) 728 TR 0TS g Bl o A2
TR H T IR R O R TAERIR T,
DA G b T2 A5 R ARSI & 3 S b,
M2 WA LUF Y, A 4 AR AR 3R A 0. 001 ~0. 1
sT XTI PN, A 4 I 8 T2 3500 B 179 28 Ak e B AN R, 3
AT DAFE UL ATE AR AF T A 4 X6 by A8 3 3R AN UK
BaHAMEREYEAIENH . Rk 2 nlEEE
4B AR BTG RE R 234. 0476 k]/mol ,

3 4iE

1) X T Mg—8.90Gd-5. 11Y-3. 10Zn-0. 47Zr
BG4, ) - AR TR SRR T B 5 ) Bl A 4G
L R (TR A VA i DAGARY 8 I B3 = ety A 2 )
ReEAT T 3 o

2) ARSI AR R IE 5% R A et [l 19
FRECR AT DL SR A R A I ) 7K T T AR R
71 IR BE N AR AR Z B KRR

3) BT RN IEZ BRECER , & AN 118
BOFN 7 1 R BTE BE 4 0 e no= 3. 860 86, Q =
234.0476 kJ/mol,

S ZHK -
(1] A2k, £ W, 5 RS SR JFE K
NI, FEA G4 R4 ,2003,13(2) :277—288.



Fot A1l

YIS  BEAS Mg-Gd-Y-Zn—Zr & & PEIEAT R

&

(4]

(6]

(7]

YU Kun, LI Wen-xian, WANG Ri-chu, et al. Re-
search, Development and Application of Wrought Magne-
sium Alloys[ J]. The Chinese Journal of Nonferrous Met-
als,2003,13(2) ;277—288.

PRI, 38 T Ae 2 L [ M. JE st b 8 ol
AR AT ,2012.

CHEN Qiang. Rheology of Alloys Processing and Its Ap-
plication [ M ].
2012.
IR B AR 4N AR B R ASIE X Mg—5.0Y-7.0
Gd-1.3Nd-0.5Zr GEAHLGUMIERERI [ 1], P IEA
645 8 %41 ,2010,20(9) :1692—1697.

LI Yong—jun, ZHANG Kui, LI Xing—gang, et al. Influ-

Beijing: Metallurgical Industry Press,

ence of Extrusion on Microstructures and Mechanical
Properties of Mg-5.0Y-7.0Gd-1.3Nd-0. 5Zr Magnesi-
um Alloy[ J]. The Chinese Journal of Nonferrous Metals,
2010,20(9) :1692—1697.
g gy sk s AR 4 GWNTS1K BE A4 2 e
RERTIELT]. Wifi @ b1 RS TR, 2011,40(4) :635—
639.
MA Ming - long, ZHANG Kui, LI Xing - gang, et al.
Study on the Mierostruetures and Properties of GWN751K
Magnesium Alloy[ J]. Rare Metal Materials and Engineer-
ing,2011,40(4) :635—639.
ZHANG Kui, LI Xing—gang, LI Yong—jun, et al. Effect
of Gd Content on Microstructure and Mechanical Proper-
ties of Mg—Y—-RE-Zr Alloys[J]. Trans Nonferrous Met
Soc China,2008,18(sl) :s12—s16.
ANYANWU I A, KAMADO S, KOJIMA Y. Creep Prop-
erties of Mg—Gd—Y —Zr alloys [ J]. Materials Transac-
tions,2001,42(1) :1212-1218.
KUBASEK J, VOJTECH D. Structural and Corrosion
Characterization of Biodegradable Mg—-RE ( RE = Gd,
Y, Nd) Alloys[J]. Transactions of Nonferrous Metals
Society of China,2013,22(5) :1215—1225.
TANG Lie—chong,LIU Chu—ming, Chen Zhi—yong, et al.
Microstructures and Tensile Properties of Mg—-Gd-Y -Zr

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Alloy during Multidirectional Forging at 773 K[ J]. Mate-
rials & Design,2013,50(5) :587—596.

XIA Xiang—sheng,ZHANG Kui, LI Xing—gang,et al. Mi-
crostructure and Texture of Coarse—grained Mg—Gd-Y -
Nd-Zr Alloy after Hot Compression[ J ]. Materials & De-
sign,2013,44(5) :521—527.

HHeA: 22N, Thng Sy % O 5 Mg-6.8Gd—-4.5Y -
1. INd-0. 5Zr & & m iR RAT MRS 1], Bopk Ak
AR 2012,33(9) :30—35.

XIA Xiang—Sheng, LI Xing—gang, ZHANG Kui, et al.
Hot Compression Deformation Behavior of Mg—6. 8Gd-4.
5Y-1. INd-0. 5Zr Alloy[ J]. Transactions of Materials
and Heat Treatment,2012,33(9) :30—35.

7K TEBE . AZ31 BB Yy P I AR SR RS R
(1] Pl 66 Jm 24,2005, 15(10) :1602—1606.
FAN Yong-ge, WANG Ling—yun. Instability Flow Charac-
teristics of AZ31 Magnesium Alloy at Moderate Tempera-
ture [ J ].
2005,15(10) :1602—1606.

S5, LU PRIRAE SR 2 s T X AZ80 BE G
SRS I RE RS R [T ] &8 #2006,
42(7) .739—744.

GUO Qiang, YAN Hong-ge, CHEN Zhen - hua, et al.

The Chinese Journal of Nonferrous Metals,

Effect of Multiple Forging Process on Microstructure and
Mechanical Properties of Magnesium Alloy AZ80[ J]. Ac-
ta Metallurgica sinica,2006,42(7) :739—744.

XIA Xiang—sheng, CHEN Qiang, ZHANG Kui, et al. Hot
Deformation Behavior and Processing Map of Coarse —
grained Mg—Gd—Y —-Nd-Zr alloy[ J]. Materials Science
and Engineering A,2013,587(10) :283—290.

XU Yan,HU Lian—xi,DENG Tai—qing,et al. Hot Deform-
ation Behavior and Processing Map of As—cast AZ61 Mag-
nesium Alloy[ J ]. Materials Science and Engineering A,
2013,559(6) :528—533.

McQUEEN H J,RYAN N D. Constitutive Analysis in Hot
Working|[ J ]. Materials Science and Engineering A ,2002,
322(1/2) :43—63.



