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Table 1 Single crystal Mo-14Re alloying element composition

element Mo Re Al Ge Te Pt As Na
content/% 83.59 12.26 3.308 0.335 0.144 0.106 0.093 0.091
element Fe Sm Bi Ta Ru Ir K Cr
content/% 0.086 0.081 0.071 0.036 0.024 0.02 0.008 0.007
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Fig.1 Creep specimen size

P2 BRIG AR S ) A LR

Fig.2 Metallographic observation of samples before testing
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Fig.3 Creep curves of single crystal molybdenum-rhenium alloy at 827 °C

R 2 BTHEER

Table 2 Creep test results

Stress/MPa Creep life/h Steady creep rate/s’!

11 2.08*107°

245
13 1.71%10°
27 9.83*107

240
29 5.50%107

230 70 5.31*107

220 300 1.32*%107
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Fig.4 Creep stress-life curve of single crystal molybdenum-rhenium

alloy at 827 °C
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Fig.7 Fracture morphology of alloys after creep under different stresses; 827 °C/220 MPa(a,b,c); 827 °C/240 MPa(d,e,f)
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Fig.9 Fracture section of the alloy after creep under different stresses; 827 °C/220 MPa(a); 827 °C/240 MPa(b)
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Fig.15 Dislocation structure after creep at 827 °C/220 MPa; Dislocation cell(a); Substructure(b); Dislocation net(c)
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Advanced  Engineering

Materials

Study on the high-temperature creep behavior of single-crystal molybdenum alloys

He Zijian, Yu Bintao, Dou Yankun, He Xinfu, Zhang Lin
(China Institute of Atomic Energy, Beijing 102413, China)
Abstract: New reactor materials serve for a long time under extreme loads and high temperatures. Creep resistance is the key service performance.
In this paper, thermal creep experiments with different stresses (170-245MPa) were carried out at 1100K for the candidate material single crystal
Mo-14Re alloy for advanced reactors. The creep time of the single crystal Mo-14Re alloy was obtained from 10 h to 780 h, and it was found that the
creep of the single crystal Mo-14Re alloy conformed to the standard creep law, and the stress index n was 11.7. The creep mechanism is dislocation
reinforcement, and with the increase of creep time, dislocation will form three dislocation derived structures: dislocation wall (substructure),
dislocation network and dislocation cell. The above research provides a scientific basis for the research and development and safe service of advanced
reactor materials.

Key words: Single crystal Mo-Re alloy; Creep; Dislocation reinforcement
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