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Table 1 Chemical composition
of ZA27 alloy(mass fraction, %)

Al Cu Mg Zn
27.200 2.050 0. 015 Bal.
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Fig. 1 Microstructures of ZA27 alloy
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Compressive creep strain curves

of ZA27 alloy

(a) —100 C; (b) —160 C
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Table 2 Steady compressive creep rate
of ZA27 alloy

T emperature/ 'C Stress/ M Pa Steady creep rate ( &) /st
50.0 4.58% 107 °
87.5 1.63x 107 ?
20
100. 0 8.67x 1077
137.5 2.51x 10"
50.0 3.33x 1077
87.5 1.05%x 10° ¢
60 i
100.0 3.34% 10
137.5 1.83x 107 °
50.0 4.93x 107 °
87.5 1.36x 1077
100 s
100.0 8.65% 10
137.5 2.02x 10" 4
50.0 3.78x 1074
87.5 1.47x 1073
160
100. 0 4.89% 1073
137.5 1.79% 1072
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Fig. 4 Relationship between steady creep

rate and compressive stress

-2
+ — 50.0 MPa
61 w — 87.5MPa
a — 100.0MPa
e — 137.5MPa
’T: -10}
“
=
= -14!
._18 L
2 3 4

7-1/1073K-!

5 GRS AR LR LN R R

Fig. 5 Relationship between steady creep
rate and temperature
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Compressive creep behavior of as-cast ZA27 alloy

WEI Xiao-wei"” >, SHEN Bao-luo', YI Yong'
(1. Department of Metal Materials, Sichuan University, Chengdu 610065, China;
2. Department of Materials Science and Engineering, Sichuan Institute of T echnology,

Chengdu 610039, China)

Abstract: The compressive creep behavior of an as cast ZA27 alloy was investigated at room and high temperatures in the range of
20~ 160 C and different compressive stress in the range of 50~ 137.5 MPa with special apparatus. The results show that the creep
increases with increasing temperature and compressive stress. There is linear logarithmic relationship between the steady creep rate
and all the temperature and stress used. The steady creep rate obeys an empirical equation. T he stress exponents at different tempera-
tures are similar, i.e. 3.97(20 C), 3.87(60 C), 3.82(100 C) and 3.81(160 C). And the appearance activation energies under
different stresses are not greatly different, i.e. 84.58, 84.28, 83.15 and 83. 89 kJ/ mol. The average values, stress exponent and
activation energy, are 3. 87 and 83. 73 k]J/ mol respectively. Materials constant A is 0. 002. The steady creep rate of the experimental

alloy is controlled by lattice diffusion in zinc or by a dislocation limb.
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