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Deformation behavior of Mg Gd Y-Zr heat resistant
magnesium alloy during hot- compression
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Central South University, Changsha 410083, China)

Abstract: The stress strain relation of Mg 8. 75% Gd-3. 82% Y-0. 54% Zr ( mass fraction, %) alloy was investiga-
ted. The test was carried out in the strain rate range of 0.0001~1.0s™ ", in the temperature range of 300~ 500 C
and at maximum strain of 50% on hot-simulation machine GLEEBLE ~ 1500. The relation between true stress, true
strain and that between deformation temperature and microstructures of the tested alloy were studied during hot
compression. The apparent deformation activation energy and corresponding stress exponent under hot-compression
evaluated quantitatively. The results may lay the foundation for selecting hot deformation conditions of the alloy.
The relation between stress and strain is obviously affected by strain rate and deformation temperature. The steady
flow stress becomes higher with increase of strain rate at constant temperature, and lowers with increase of deforma-
tion temperature at constant strain rate. The apparent deformation activation energy increases markedly in the range
of 400 =500 ‘C, no more changes in the range of 300 400 C. The apparent activation energy 260 kJ/ mol and the
corresponding stress exponent 5. 6 were determined respectively. The temperature range of 400 =500 C is suggested

for hot deformation of this alloy.
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Fig. 1 Dimension of compressive specimen( mm)
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Table 1 Chemical composition, physical propterties of investigated alloy

M ass fraction/ %

Alloy state

Density/

Peak hardness, Specific hardness, Melting point/

Gd Y 7r Mg (g*m™3) HV(98 N) HV/P C
As cast 8.75 3.82 0.64 Bal. 112 57 610
Homogenized 8.75 3.82 0. 64 Bal. 88 45 610
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Fig.2 Microstructures of cast and homogenized ingots

(a) —Cast ingot; (b) —Homogenized ingot
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Fig.3 True stress —strain curves of investigated alloy at various strain rates

and at different deformation temperatures
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Fig. 4 Deformation microstructures of experimental M g-Gd-Y-Zr alloy

after hot-compression at strain rate of 0. 001 s '
(a) =300 C; (b) —350 C; (¢) —400 C; (d) —450 C
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Table 2 Mechanical properties of investigated

alloy at different temperatures
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Fig. 7 Microstructures of extruded alloys at F temper

(a) —Longitudinal section; (b) —Transverse section
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Fig. 8 SEM morphologies of tensile fracture of studied alloy

at different temperatures
(a) —Room temperature; (b) —300 C

TR I 7 s A e P K T K

2) EMENARRELMT, &8N NIIKFE
B ¥ PR v T BRI

3) 7E 300~ 500 °C. W 4% # 0. 000 1~
0.1s "HIZELMT, & &% R WHE
REAN DY J3 45 %0937k 260 kJ/ mol 15.6.

4) FRYE ST, A& RN T ELE 400~
500 “Ciff 5 o il AT .

REFERENCES

[1] Anyanwul A, Kamado S, Kojima Y. Creep properties
of MgGdY-Zr alloys[J].
2001, 42(1): 1212~ 1218.

M aterials Transactions,

[2] Luo Alan A. Recent magnesium alloy development for

[3]

[4]

[5]

[6]

automotive powertrain application| J]. M aterial Science
Forum, 2003, 419 ~422(I): 57 ~ 56.

Drits M E, SviderkayaZ A, Rokhlin L L, et al. Effect
of alloying on properties of Mg Gd alloys[ J]. Metalk
ovedenie i T ermicheskaya Obrabotka M etallov, 1979,
11: 62~ 64.

Shigeru I, Yuuji N, Shigeharu K, et al. Age harden-
ing characteristics and high temperature tensile proper
ties of Mg Gd and Mg Dy alloys[ J]. Journal of Japan
Institute of Light Metals, 1994, 44(1): 3~ 8.
Nikitina N I. Recovery after ageing of Mg Y and Mg
Gd alloys [ J].
1998, 279(2): 166~ 170.

Negishi Y, Nishimura T, Kiryuu M, et al. Phace dia-

Journal of Alloys and Compounds,

grams of magnesiunrrice portion, aging characteristics

and tensile properties of Mg heavy rare earth metal



* 1932 -

A SR 2R

2005 4F 12 H

[10]

(Gd, Dy)-Nd alloys[ J].
Institute of Light Metals, 1995, 45(2): 57 ~ 63.
Taniike S, kitaquchi Y, et al. Forgeability of Mg

Keikinzoku/ Journal of Japan

heavy rare earth metal alloys and aging characteristics
and tensile properties of their forged material [ J].
Keikinzoku/ Journal of Japan Institute of Light Metals,
1997, 47(5): 261 ~266.

Kamado S, Kitaguchi Y, Harima Y, et al. High tem-
perature deformation characteristic and forgeability of
[1].
Keikinzoku/ Journal of Japan Institute of Light Metals,
1998, 48(4): 168~ 173.

Kiryuu M, Okumura H, Kamado S, et al. Corrosion

Mgheavy rare earth elementZr alloys

resistence of heat resistant magnesium alloys contar
ning heavy rare earth elements[ J]. Keikinzoku/ Journal
of Japan Institute of Light Metals, 1996, 48(4): 174~
178.
K, B, REW, %, Mg NdZr Zr #i 288
FEMRZIVAT NI, T EA CEEFER, 2004,

[11]

14(11): 1810~ 1816.
XIA Chang-qing, WU Werhua, WUAmrru, et al
H eat-compression deformation behavior of Mg Nd
The Chinese Journal of
Nonferrous Metals, 2004, 14(11): 1810~ 1816.
Poirier J P. @AM EEBE B[ M]. RMEHAK, #.
RiE: KIEHTRFE ML, 1989. 25~ 30.
Poirier J P. The Plastic Deformation of Crystals at
GUAN Delin,

ZirZr magnesium alloy[ J].

High Temperature [ M ]. transl.
Dalian: Dalian University of Science and T echnology
Press, 1989. 25~ 30.

Crossland I G, Jones R B. Dislocation creep in mag-
nesium[ J]. Met Sci J, 1972, 6: 162~ 168.

Mehrer H, Seeger A. Interpretation of self diffusion
and vacancy properties in silver[ J]. Phys Stat Sol,

1970, 39: 647 ~ 650.

(i PRaEzte)



