FA9 K E 1 FmF AR
2020 4F 1 A SURFACE TECHNOLOGY - 269 -

‘

T3 2 0 - Hy 4 7Y 3 e
SRR REB ]

BIEW, BERFH, E/NT
(BZERARN AT BEFMF, 8% 710055)

&')}m]%

W E: ﬁ%ﬁhﬁr%&ﬁ J5 b e B ARIE 7 R E Fom T e AR A2, AT A N et M A M E £
GRBARER, AHIREE RAR R A0 T 09 KR JATIAN . ik B SRR 7 B A A B RS
A AR K ALY B REST WK, R ER FEB T R ATk ST R B A LR
A AT O FHE AR RATIN, BERFTEEYT RO E NI ML ENE, EASEEALD AR Z R
W R R b B REREE ARG R — AR IR R A T R, 3T AR I IR A R R AU R
FAAHFRM, &R EA5EF M, BEEHFTEENTE, KBF BB RETABELT RRE

%%%ﬂﬁﬁﬁﬁosmmgﬁm%@mﬁﬁﬂﬁ%ﬁﬁ%,ﬁ*%i%%ﬁﬁ%é@ 8 BEAT IR 57 A TR
m, LEEIEITEE 35 FRFA@IE RN, &8 AT ER ST AT AR, 54 18 BRI 5 A R

AR FHRATAIRTAM , BEIM AL Yo AR TAL, B EHTAMNLER, A TABRETERAH A
LD I L

KEBIR: BIREE; SAk; BARIE S, AN TR KRR

hESZES: TG172.5 THERIEE: A XEHKES: 1001-3660(2020)01-0269-07

DOI: 10.16490/j.cnki.issn.1001-3660.2020.01.032

Failure Model for Pitting Fatigue Damaged Pipeline of
Subsea Based on Dynamic Bayesian Network

LUO Zheng-shan, ZHAO Le-xin, WANG Xiao-wan

(School of Management, Xi'an University of Architecture and Technology, Xi'an 710055, China)

ABSTRACT: The work aims to study the whole failure process of submarine pipeline under the dual effects of pitting corrosion
and corrosion fatigue, and construct a system failure model based on dynamic Bayesian network to predict the failure probability
of submarine pipeline system under different fatigue life. The pitting fatigue damage process was divided into four stages: pit
nucleation, pit growth, short and long crack growth. The Monte Carlo simulation method was used to analyze the pipeline failure
process from pitting formation to short crack occurrence. Based on the dynamic Bayesian network structure diagram of fatigue

crack growth and the uncertainties of related factors, an innovative probability analysis method for submarine pitting pipeline
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system was proposed to scientifically predict the failure probability of pitting pipeline fatigue life. Combining with the example

analysis, the critical crack size of pit growth to short crack growth was 0.8 mm, which was solved by the Monte Carlo

simulation method. The fatigue life of pitting pipeline without maintenance was predicted by the dynamic Bayesian network

analysis method. The pipeline would face failure risk after 35 years of working. The results show that the model can reasonably

predict the failure probability of corrosion-fatigue life of subsea pitting pipelines. By observing the changes of relevant

influencing parameters and updating the predicted results in time, it is helpful to formulate effective maintenance strategies for

subsea pipeline systems.
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Fig.3 The whole damage process of pitting corrosion and corrosion fatigue damage
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Number Variable description Mean
1 Stress range Ao 60 MPa
2 Ambient temperature T 293 K
3 Weibull scale parameter 4 5.35 MPa
4 Weibull shape parameter B 0.66
5 Uncertainty coefficient U 1
6 Corrosion pit size L 1.98x10° m
7 Critical size of crack L, 2.0x10° m
] Longit‘udina.tl-transverse ratio of 07

corrosion pits a

9 Critical stress intensity factor AK, 2.4 MPa-m'?
10 Tube density p 7.8x10° g/m’
11 Pitting current constant 0.5C/s

96 485 C/mol
8.314 J/(mol-K)
14  Atomic valence of metals n 2

55.75
5.0x10* kJ/mol

12 Faraday constant F'
13 Ideal gas constant R

15  Molecular mass of pipes M

16  Activation energy AH
Short/long crack growth exponent

17 g, m, 3.0

18  Material parameter for short crack Cy ~ 2.17x107"2
19  Material parameter for long crack C, 1.45x107
20  Geometry function Y 1
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