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Fig.2 Microstructures of Mg-8Gd-1Er-0.5Zr alloy: (a) optical micrograph of the as-cast, (b) local magnification of Fig.2a (SEM) and

(c) EDS results, (d) optical micrograph of the as-solution treated, and (e) optical micrograph of the as-extruded
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Fig.3 Creep strain curves (a, ¢, e¢) and corresponding creep rates (b, d, f) of the as-extruded Mg-8Gd-1Er-0.5Zr alloy at various

temperatures and stresses: (a, b) 50 MPa; (c, d) 60 MPa; (e, f) 70 MPa
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Table 2 Creep resistance properties of the as-extruded
Mg-8Gd-1Er-0.5Zr alloy

Creep condition

Creep property

Temperature/ Stress/ Steady-state Creep strain/
C MPa creep rate/s”’ %
50 6.48x10™" 0.007
150 60 8.33x10™" 0.012
70 9.45x10™" 0.033
50 7.32x107™"° 0.045
175 60 1.38x107 0.069
70 2.02x10° 0.078
50 4.26x107 0.226
200 60 1.09x10° 0.445
70 1.71x10° 0.885
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Fig.4 TEM images and SAED patterns of the precipitate phase of as-extruded Mg-8Gd-1Er-0.5Zr alloy after creeping for 100 h under
different creep conditions: (a) before creep, (b) 150 ‘C/70 MPa, (c) 175 “C/70 MPa, (d) 200 ‘C/50 MPa, (e) 200 ‘C/60 MPa, and

(f) 200 “C/70 MPa
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Fig.5 TEM images of grain boundary of the as-extruded Mg-8Gd-1Er-0.5Zr alloy after creeping for 100 h under different creep
conditions: (a) 150 C/70 MPa, (b) 175 °C/70 MPa, (c) 200 C/50 MPa, (d) 200 ‘C/60 MPa, (e) 200 ‘C/70 MPa, and (f) EDS

result and SAED pattern of the grain boundary precipitate in Fig.5e
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Creep Resistance of As-extruded Mg-8Gd-1Er-0.5Zr Alloy

Li Shubo, Li Ruijing, Wang Zhaohui, Liu Ke, Du Wenbo
(Beijing University of Technology, Beijing 100124, China)

Abstract: The creep behavior of the as-extruded Mg-8Gd-1Er-0.5Zr alloy at various temperatures (150~200 °C) and stresses (50~70 MPa)
for 100 h was studied. The microstructure evolution during creep was investigated by optical microscopy (OM) and transmission electron
microscopy (TEM), and the creep mechanism was analyzed. The results show that the alloy exhibits good creep resistance under the
experimental conditions. The creep curves can be divided into two stages: a deceleration creep stage and a steady creep stage. The

-1

steady-state creep rate is 6.48x10"" s and the creep strain is 0.007% at the temperature of 150 °C and the stress of 50 MPa, while the

steady-state creep rate is 4.26x107 s™!

and the creep strain is 0.226% at the temperature of 200 °C and the stress of 50 MPa. In the case of
lower temperature (150 °C), diffusion mechanism acts as the main control mechanism, whereas dislocation mechanism dominates at higher
temperatures (175, 200 °C). Furthermore, the precipitates of § phase in grains and the  phase at grain boundaries form during the creep
process. The orientation relationship between the 4’ phase and the a-Mg matrix is (020)s//[1010] mg, [001]5//[0001]nme. The S’ phase can
effectively inhibit the dislocation gliding, and the § phase can pin gain boundaries, both of which play an important role synergistically in

improving the high temperature creep resistance of the alloy.
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