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A Study on the Characteristics of High Temperature and
Mechanisms for Creep Deformation of AZ31 Mg Alloy
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Abstract © Magnesium alloys have been widely used for many structural components of automobiles and
aircraft because of high specific sirength and good cast ability in spite of hexagonal closed-packed crystal
structure of pure magnesium. In this study, uniaxial tension tests at high temperature and creep tests are done
in order to investigate the characteristics of high temperature and mechanisms for creep deformation of AZ31
Mg alloy. Yield stress and ultimate tensile stress decreased with increasing temperature, but elongation
increased from results of uniaxial tension test at high temperature. The apparent activation energy Qc, the
applied stress exponent n and rupture life have been determined during creep of AZ31 Mg alloy over the
temperature range of 473K to 573K and stress range of 23.42 MPa to 93.59 MPa, respectively, in order to
investigate the creep behavior. Constant load creep tests were carried out in the equipment including automatic
temperature controller, whose data are sent to computer. At around the temperature of 473K ~493K and under
the stress level of 62.43-—93.59 MPa, and again at around the temperature of 333K --373K and under the
stress level of 23.42~-39.00MPa, the creep behavior obeyed a simple power-law relating steady state creep rate
to applied stress and the activation energy for the creep deformation was nearly equal, respectively, and a little
low to that of the self diffusion of Mg alloy including aluminum. Also rupture surfaces at high temperature
have had bigger dimples than those at lower temperature by SEM.
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Table 1 Chemical composition(Wt.%)

Alloy | Al | Zn | Mn | Fe | Ni 51| Cu | Mg

< < <
AZ312( 310 | 1.07 | 0.30 | 0.000 0.001 | 0.005 | 0.005 Bal.
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Fig. 1 Geometry of creep specimen
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Fig. 2 Equipment for creep experiment
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Fig. 3 Flow chart for setting of temperature
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Fig. 6 Relationship between elongation and temperature

Fig. 7 Specimens tested at 337K

Fig. 8 Specimens tested at 673K
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Fig. 9 Stress-dependent of creep rate under 473K~
493K
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Fig. 14 Result by SEM at 573K and 39.00MPa

%

g NF gol gmA

A 473K 493K

624279359MPa, =727 553K 573K

2342739.00 MPa’de] 3tellq Fgo|=

o A7 G e AEE dud

i%ﬂ%} AEe 2y PaAEY AT EE

T7b Fpsbel met wAE A e mal b

2&E ZA SUFEE

2. 2=Z0] 473K7493K %ﬁz o] 624279359
MPagl 7299 Hylo|= Y&
L 538 e %7551 Aol = 43
AUA = gk 14522k ]/molE bl 553K
573K -¢-®ago] 2342730.00MPal A9 =
glo]l= WAL TY FHgELL g 3507
B SA4E ZeEeol= dygduA= i
129.16k]/ mol& vebytl.

3. L =2 AT3KT4BK, $8FY 624279359MPa
o1zl HEI A AdNE 2RZEA
SE3KG73K S8 2342739.00MPadl =7
e ME/Fe AP fn F2H)

2 ol oo

re rle

A

}-..
HFL£To

- 100 -



4 }ERe SEM AR 2% £E7} 5455 2
EEDIE S

7

ot

o] =&2 20039 =gt g S5
8l A PATaA (AL, HIE  R05-2003-000
~10410-008) XN ez Faglgen o]d AL
=g Zghth

1L

o

gl

HO

1. 1.]. Polmear, 1931, Proceedings of Infernational
Conference on Recent Advances in Science and
Engineering of Light Metal, Japan Inst. Light
Metals, p. 201.

2. C. Sheldon Roberts, 1928, Magnesium and Ifs
Alloys, John Wiley and Sons, Inc., pp. 15947160.

3. JK Hwang and D.M Kang, 2004, A study on
Effect of Temperature of Press Forging on
AZ31 Magnesium alloy, J of KSMFPE, Vol 3
No 1, pp. 66771

4. ¢Eg e ZhRT 2004, AZ31 wlovle @Y 3
glo] = 54 Be 97, = AeAEEs (§
A &4 AR 20049 FAEE 3, po.
6774

b. 0.D. Sherby and P.M. Burke, 1968, Mechanical
Behavior of Elevated Temperatire, Progress in
Materials Science, Vol 13, pp. 3257390,

6. 3. 3. Valgarali and T. . Langdon, 1982, Acta
metal, Vol 30, p. 1157

7. A Seeger, 1994 The Temperature Dependence
of the crifical Shear Sfress and of Work
Hardening of Metal crystals, Phil Mag., Vol
45, pp. T3

- 101 -



