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Abstract

The creep collapse behavior of the cladding tube should be verified at the fuel rod’s design stage to
guarantee the nuclear reactor’s safe operation. In this study, commercial finite element software
ABAQUS and its subroutine were utilized to model the three-dimensional creep collapse behavior
with considering the irradiation growth effect. The creep collapse criterion of cladding was estab-
lished and the effects of irradiation growth and grid spring failure on the creep collapse behavior
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of cladding tubes were analyzed. The results show that both irradiation growth and grid spring
failure promote creep collapse of the cladding tube. The irradiation growth and grid spring failure
should be considered in the design of fuel rods in order to increase conservatism and safety.
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Table 1. Creep parameters (from [9])
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Figure 1. Mesh of the cladding tube
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Figure 2. (a) Temperature history and (b) Flux history of the cladding tube
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Figure 3. The influence of the irradiation growth to the ovality of the
cladding tube

3. EREK BT EMHERERZE

K B AR KOy — M & 1 S PRV, DI N KRR S, BB R T ARG AR AR A, i 4y
PR IR A AR T FB AR A A B 58 B A M A A BB KPR, X IR R T e 3
B, DRIHAE AR 225 B3 ) B O I 1 B 58 PR R K

3.2. R AMAIRETHRRIR M

JE 7K MERR R G, 7 4 S 35 B A ERORHEL R v, B SR S HE RIS AT, W] R R AR A SR 38 (1) SR 2
NI TEVEA R PR )L 52 3 Rl AL RS, A/ N DRI ALK — B G A B 5 6, 58 55 (1 I AR AT I 2
W52 — i B Bl ) SRS L0 A HIBR J5 R RTASRADIAS S i 3 2 00t 0 7 A i AR JHm MR B 1 g2, &) 4 i
TN MSEELVRIEHRT, 40 3.1 AT, FLIHE R R] 2 3833.0 hy K& 2RSS R (il ) 1 PSR T I
(58 W 15 5 R R T SPH 2R 28, SPHIRINH1A] A 3357.9 h, A% 4R 20 R 12 2 S B 5 2 Rt R4 AT 1 475 h
(14.1%). fE 3357.9 h, A&HEFRE L 058 i AR UL T L7 B IR IR FE 5338 0.266 mm AT 0.378 mm,

DOI: 10.12677/nst.2023.113024 228 MR A


https://doi.org/10.12677/nst.2023.113024

K] 2

SR FE IR 3R = T 42%.

0.6
Y351 2
05 t ‘\l
04 f I
e r
£ 4 T hammenn K&
i 7
/s
ZF 02t /s
7’
'd
Cd
0.1 7
cd
0 1 1 1 L]
0 1000 2000 3000 4000 5000
fif A (h)
Figure 4. The influence of the grid spring failure to the ovality of the
cladding tube
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Figure 5. The influence of the grid spring to the thickness of the

cladding tube
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