%24 B 8 TEFEREEFR 2014 4F 8 J1
Volume 24 Number 8 The Chinese Journal of Nonferrous Metals August 2014

TEHES: 1004-0609(2014)08-1976-08
Mg-2Al & &SR AT R HH

I~ F, 2A&D, T K

GLTAHIRS MRS HeSB, Bl 114051)

B OE: WEOHLER Mg2AIUR R 5L, %) B SO K S AR v RERI AR TENLA,  JRIF 0 T Al J5 70 i AR
TENLHIRIENT . GBI e FLHIRIFAL R A5 J7 10 P38 b RS 48.35 pm (1) Mg-2A1 (JlUE M4 %)
Wkt. 7E 300~450 C4AFT, LUEZRAREER 1X107° s VR 1X 1072 s BT PR A Rk, JF7E 4.98 X 10~
2.02X 107 s~ [ AR SRRl P 3EA T N AR IR BRAR A A (KR AR SE 6 o 45 R, 46 Mg (M1 13 3 (ny i WA,
n=5W, BEHHIINEEBIEL . Mg-2Al S48 MM JH R I 3 AKX, 75 m AR N AR R )3, Mg-2Al
SV T A R AR A AE, BN R B n = 3.83, IHASEINAE N O~141.46 kl/mol, H 24h ik 2l 1 X
107 s i, Mg-2Al & 4:4E 400 A1 450 C (K ZR LR 100%.

KA Mg-2Al Aés Habk; NOHREG WoRRE: IR

RESES: TG146.22 MHRFREED: A

High temperature tensile property and
deformation mechanism of Mg-2Al alloy

QIAO Jun, BIAN Fu-bo, HE Min

(School of Materials Science and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: High temperature tensile properties and deformation mechanisms of coarse grained Mg-2Al (mass fraction, %)
alloy were investigated, and the effects of solute Al on the deformation mechanism were investigated. The Mg-2Al plate
with an average grain size of 48.35 pm was made by smelting, casting, hot rolling and heat treatment. Under temperatures
from 300 C to 450 C, elongation-to-failure tests were conducted under constant tensile rates of 1X 1072 and 1X1072
s ', and strain-rate-change tests were conducted under varying strain rates from 4.98 X 10> to 2.02X 10 % s". The results
show that the deformation mechanism of pure Mg is dislocation climb creep with a stable stress exponent of n=5. Mg-2Al
alloy exhibits three regions with varying stress exponents. In the region of high temperature and low strain rate, Mg-2Al
alloy exhibits characteristics of solute-drag creep with #»~3.83 and an activation energy of 141.46 kJ/mol. Tensile ductility
of over 100% are consistently achieved for the Mg-2Al alloy when deformed at high temperatures of 400 C and 450 ‘C
and low strain rate of 1 X107 s,
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Fig. 1 Dimension of specimen for high temperature tensile

test (Unit: mm)
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Fig. 2 Optical micrographs of Mg-2Al alloy sheet: (a) Before
heat treatment; (b) After heat treatment
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Fig. 3 Stress—strain curves of elongation-to-failure test for
Mg-2Al alloy at different temperatures and tensile rates: (a)
£=1X1072s"(b) £=1X107s""
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Fig. 4 Photos of Mg-2Al alloy specimens after elongation-to-
failure test: (a) £=1X1072s"";(b) £=1X10"s"
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Fig. 5 Fracture morphologies of Mg-2Al alloy after EF test at 1 X102 s ' and different temperatures: (a) 300 °C; (b) 350 °C;
() 400 C; (d) 450 C
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Fig. 6 Fracture morphologies of Mg-2Al alloy after EF test at 1 X107 s™' and different temperatures: (a) 300 °C; (b) 350 °C;

(¢) 400 °C; (d) 450 ‘C
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Fig. 7 True strain rate versus modulus-compensated flow

stress in SRC tensile tests for pure Mg(a) and Mg-2Al(b)
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Table 1 Calculated stress exponents » at different temperatures

n
Material

300 C 350 C 400 C 450 C
Pure Mg 5.9 5.8 5.6 5.1
Mg-2Al 9.0 6.5 5.2 4.7

K XQRANKRBATHME G, 153101l 8 Froniy
E/{D kT (GD)]}— o/ G Lk, KLt Mg-Al-Zn
A eIl B R [ AR TR E(200~350 C) R I
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BY DI RIN, I AN, (RN R B AT T =5,
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Table 2 Diffusion coefficients of pure Mg

Diffusion coefficient Equation Ref.
D,=Dy, exp(—92 000/RT) [15]
Pipe diffusion coefficient/(m s ) n=Pop xp( s
Dypy=3.64X10 [15]
D1=Dy exp(—135 000/RT) [15]
Lattice diffusion coefficient/(m s ") L=Dow exp( »
Dy =1.0X10 [15]
o Dy=Dysq exp(—136 000/RT) [16]
Diffusivity coefficient of Mg self/(m s ) »
Dys=1.0X10 [15]
o Dy, =Dyso1xp(—143 000/RT) [16]
Diffusivity coefficient of Al atom in Mg matrix/(m s ) 73
Doso=1.2X10 [17]
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Fig. 9 SRC test data plotted as diffusivity-compensated true
strain rate versus modulus-compensated flow stress: (a) Pure

Mg; (b) Mg-2Al
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Fig. 10 Calculation of k value in equation of creep activation
energy
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