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Crack Life Evaluation of Flywheel for Canned Main Pump

LIU Bingyi, ZHANG Jige, WANG Dezhong, LI Bin
(School of Nuclear Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A new crack life assessment method is proposed for the bimetal shielded nuclear main pump
flywheel with complex structure and force. This paper establishes a three-dimensional model of canned
main pump flywheel with crack and uses the finite element software ANSYS Workbench to analyze the
fracture mechanics. Then we find the relationship between the stress intensity factor of flywheel crack
with the rotational speed, crack depth and crack length, which is used to fix the formula of stress intensity
factor. Moreover, we use the Paris formula to evaluate the life of flywheel crack. The stress distribution
of the flywheel and the stress intensity factor of the crack are obtained, and the relationship between crack
size and the stress intensity factor is found to calculate the crack life, which is within safety limits. The
revised calculation method is adopted to bimetallic flywheel for canned main pump under complex situations
and with complex structures.
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Fig. 1 Structure diagram of canned main pump
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Fig. 2 Structure and calculation model of flywheel
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Fig. 3 Mesh of flywheel and boundary conditions
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Fig. 4 Location and mesh of crack
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Fig.5 Stress distribution of crack
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Fig. 6 Stress intensity factor of crack

NUREG-0800""" WYy HLAE - 48 B FH A4 4 1
HEPER AN T 165 MPa « m"? i 2 8UAb 1 5 K
JNE 7 5 EE TR 7 7 /N T AR I B L S (1 3 g 5 BE A
Fhe KRB AR SLECHT 2 0 h R AL HAE D 106
MPa » m"? (Hl 3338 MPa * mm'?)./NF 165 MPa »
m'? BT LR FE IR AN 25 K A W 44
2,1 MABREEFECREERNXR

T f 7 S REECRY N ) i R DR T A e AL
SUR T B A S 0 728 A0 B A AR SR P 4 o) A2 ik i
ATBIFSE b I g 5ik 32 DAL 7 I A 1 728 A B 7 1]
7 iR,

300-
g i J R T
S50 ---BHEHTRBITE
By
=
= 200
[N
< R D SRR
= 150F
=
=
= 100F
1 1 1 A1 J
0 1 2 3 4 5

FEH073 /(r-min 1)

B 7 NI S R R OC R
Fig. 7 Relationship between stress intensity factor and

speed of crack



318 B I i |

X F ¥ R 55 53 %

M7 ] DL, 2 5 3 AR T 1 800 r/min
BF 3 7 Ty 5 B DR 4 DR A 2 1 o O I 2 TC N ) Y
/IR e MEAE . M5 & T 1800 r/min
B, 7 g i 8 DR 1 48 DR T A B L S s S0 T R
ANFFIG O AR 5 R, W R A A s BT
B 7R (2 250 v/min) J5 AT T 4k 252 i BE R B 4 24 5
AR FE| 2 3 200 r/min B, N A7 58 BE P8 S KT
BT 2B PE 165 MPa « m'/?, 1 B 5 435 26 AT fiE & 4=
Wi .
2.2 MABERFERAKENXER

N g5 B DR 5 SR B 2 ) AR R G R N A
8 Fron. MK ] DL & B, bifi o R 80K BE A 30
KR 75 BE R A8 AR AR /0N o PR A 9% die R HY 30 A Y
SUETRAL TR 2L S0P v T DA SR RN 7 5 B DR 7 1Y
NUNCE SN BI LRSS

_170F
£ —~ BRI T
S 150 -~ BRI A
£ 130F
=
:';‘I 110F W
2|0 4]0 6'0 SlU I(I)O Iéﬂ
PEEE /mm
P8 N 3 I T 15 AU 1 5 R

Fig. 8 Relationship between stress intensity factor and

length of crack
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Fig. 9 Relationship between stress intensity factor and

depth of crack
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Fig. 10 Linear regression of K, on a'/*
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Fig. 12 Relationship between size and cycle of crack
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