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Fig.1 Creep curves of the N36 alloy cladding under various stress conditions at different temperatures:
(a) 593 K, (b) 623 K, (c) 653 K, (d) 673 K, and (e) 723 K
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Table 1 Strain rate of N36 Zr-alloy at steady-state creep step
under various test conditions

Steady creep rate/h™

TIK
60 MPa 80 MPa 100 MPa 120 MPa 140 MPa 160 MPa

593 — 2.56E-07 5.17E-07 8.69E-07 1.80E-06 3.47E-06
623 — 7.52E-07 1.72E-06 2.67E-06 5.86E-06 1.56E-05
653 1.55E-06 2.45E-06 6.36E-06 1.48E-05 3.11E-05 8.73E-05
673 3.58E-06 8.30E-06 1.66E-05 4.74E-05 8.67E-05 2.26E-04
723 — 1.36E-04 3.02E-04 9.67E-04 3.89E-03 —
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Fig.4 Double-log relationship between steady creep rate and

applied stress at various temperatures
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High Temperature Creep Behavior of N36 Zirconium Alloy Cladding Tubes

Wang Pengfei, Zhao Wenjin, Chen Le, Liang Bo, Zhuo Hong
(Science and Technology on Reactor Fuel and Materials Laboratory, Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: High temperature tensile creep behavior of N36 zirconium alloy cladding tubes in the temperature range from 593 K to 723 K
and the stress range from 60 MPa to 160 MPa was investigated. The results show that there are three distinct rate-controlled creep
mechanisms for N36 zirconium alloy cladding tubes. In the temperature range from 593 K to 673 K the stress exponent n is ~3 and creep
activation Q=150 kJ mol™is found in the low applied stress region, which means the dominant process is viscous-glide-controlled. But in
the high applied stress region the stress exponent n is 5~6 and the creep activation Q=170 kJ mol™ is found, which obeys the typical five
power law creep mechanism controlled by the climb of edge dislocations. At 723 K and with high applied stress the power law breakdown
appears and the exact mechanism is not clear by now. In the test condition N36 zirconium alloy cladding tubes exhibit a type of creep
behavior similar to that noted in class-1(A) alloys, which is very different from zircaloy.

Key words: N36 zirconium alloy cladding tube; high temperature creep; creep mechanism
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