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Study on anomalous creep behavior of 800H alloy and its influence

WANG Qingwu?, LI Xul?, WANG Miaomiao?, LIU Xiewen?, LYU Dian®, ZHAN Yingjiel,
WEI Wenbin?, YANG Peng?!, ZHU Wujun®, ZHAO Peng?, XIANG Yanxun®

(1. Huaneng Nuclear Energy Technology Research Institute Co., Ltd., Shanghai 200126, China;
2. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of Nuclear Science and Technology, Sichuan University,
Chengdu 610064, China;
3. College of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: The 800H alloy is a critical high-temperature material used for the main steam header of high-temperature
gas-cooled reactor steam generators and is prone to creep damage and failure under prolonged high-temperature
and high-pressure service conditions. In this study, tensile and creep tests were systematically performed on 800H
alloy under various temperatures and stress levels to obtain its mechanical properties and detailed creep curves. The
results indicate that the alloy exhibits an anomalous creep behavior in the early stage of creep, characterized by an
initial decrease followed by an increase in creep rate, which is more pronounced under lower stress conditions. The
true steady-state creep rate, accounting for this anomalous behavior, was determined using the Monkman-Grant
relationship in combination with stress exponent analysis. Further investigation shows that this anomalous creep
behavior significantly reduces the creep rate and influences the subsequent creep process. Quantitative analysis
reveals that the creep rate at the anomalous point increases with increasing temperature and stress, while the duration
of the anomalous stage increases with applied stress. These findings provide valuable insights into the creep
behavior and strengthening mechanisms of the 800H alloy.
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Fig.1 Dimensions of tensile specimen
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Tab.1 Results of tensile tests

s RISREIC Fid i E/MPa Ji i 55 EE/ MPa
L-1 =i 595 275
L-2 540 471 171
L-3 571 454 181
L-4 600 451 173
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Fig.2 Dimensions of the creep specimen
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Tab.2 Creep test conditions and results

T RIS C R F3/MPa I AR I []/h
R-1 440 164.79
R-2 425 217.09
R-3 540 408 709.97
R-4 387 922.28
R-5 366 2088.73
R-6 328 743.36
R-7 315 868.73
R-8 o 302 1413.61
R-9 291 1779.15
R-10 315 271.56
R-11 300 417.60
R-12 600 275 669.28
R-13 270 1138.67
R-14 250 1704.97

2 HZR5THL
2.1 BRI RAE 2%

SR G JaE A RL P 0 A ) 238 K 43 D D 0
A RRSIEARRINEGEAE 3 AN B, 800H A4
TE¥RSE 540,571,600 C kAR Hh 2 anf& 3 fios o
Bl 3 RH, TERFFLRIN TR, B8R 7
A . 7EIEE 540 CHURN JRIEAIE T, i
ith 2% S B R ) =B BRI, O R AR B B
FREEIF AR AR R B I R, IR AR AR AERR
S BB E, RIWAZ KRB ES . fERE
571 CHIEFE 600 C4&M4 NHGFEIZILE

sl
e — 440 MPa
— 425 MPa
— 408 MPa
387 MPa
© 366 MPa
Ht
W
& 2f
0 500 1000 1500 2000 2500 3000

I [a)/h
a) 540 C

http://rlfd.cbpt.cnki.net

E 2.0f
1.5}
1.0F
0.5

1000 1500 2000 2500 3000
H']' [6]/h

1
0 500

b) i 571 °C
8-
Ri 73
—315MPa
— 300 MPa
6k 275 MPa
270 MPa
- 250 MPa
5
2 -
0 500 1000 1500 2000 2500 3000
I [8)/h
C) ;:IIZ'\WI.JIf’OD T

3 800H & &IETTphLk
Fig.3 Creep curves of 800H alloy
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Fig.4 Creep rate curves of 800H alloy
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Fig.10 Precipitate distribution of 800H alloy before and
after creep
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