o 28 455 1 1Y) A 2 Vol.28 No.1
202441 H Journal of Ship Mechanics Jan. 2024

LSS 1007-7294(2024)01-0103-12

ETif3ash h=Er &G akE
Q345 MAHL Y R

BN, BT HAE, HAR
(1. BHAziERF “@#I&I%Eﬁﬁﬁ@, Jt 200240; 2. RS A = R MS IR G R AT BE
W = F 5720005 3. ] PH R B K5 450 % A TR M SRR, MT 530004)

FEE : AN S50 PE T REES R T b TR A B o sl IR AR axb A vy 25 B4 20 /INBLEC (T 35 4 A T sl b 7 £ 2R 2
P05, 8 BN S AR IR o O T ISR o RSB BA IR G R i 2L Ay AT Sy, LARE T2 1Y Q345 4K S i
FX G, ST 8 712 (Peridynamics , PD) BEISHE 1 — Rtk (9 S ELPD Jridk . #7563 8 PD AR R B K
g e, S 0T L P BRI B R 5 OO AR AT 5 L SR Q345 BN LA B IR I 2R AR SR 1) ) 247 o L Ay
SHUPD A 7 RECHIEATE A o B ST AS BRI K 8 R0 5 11 Q345 ML ATy, ik g 4%
TRNF LU S TIEAR SCHGHE I S HU PD 53k I HERG I , I L5 38 AR 2RI TE T 98 57 8Ly R T3 vk o 45 3R]
SR AR AR A B A TT R L T A 2

K Q345ﬁi]- ESENT1°F  REAT e ; WL SZhIRR

FESZES: U661.4 X ERARIRED: A doi: 10.3969/j.issn.1007-7294.2024.01.010

Crack propagation analysis of Q345 steel with
defects based on peridynamics

LI Shuang"-?, LU Hai-ning"%, HUANG Xiao—hua®, YANG Jian—min'-?
(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Yazhou Bay Institute of Deepsea SCI-TECH, Shanghai Jiao Tong University, Sanya 572000, China;
3. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, Guangxi University,
Nanning 530004, China)

Abstract: In ship and ocean engineering, structures inevitably encounter crack damage due to material de-
fects or microcracks generated during their service time, which causes stress concentration and structural fail-
ure. To better simulate the crack propagation behavior of steel members with defects, Q345 steel was taken as
the research object in this paper, an improved two—parameter peridynamic (PD) model was proposed based on
the PD theory. The internal length effect of long—range forces was considered and the corresponding expres-
sions of coefficient were deduced firstly. Furthermore, the basic form of the constitutive force function of the
two—parameter PD was constructed based on the linear and nonlinear mechanical behaviors of the failure pro-
cess of (0345 steel with defects. The crack propagation behaviors of 0345 steel with different crack distance,
length and angle were studied and compared with the experimental results, which verified the accuracy of the

present work. Then, the calculation method of fatigue crack propagation under alternating load was given.
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The research results may provide a reference for the optimization design and failure prevention of steel mem-
bers in ocean engineering.
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Fig.8 Crack propagation of specimens with different crack lengths
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Fig.9 Comparison of numerical and experimental results of Q345 steel with different crack lengths
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Fig.10 Crack propagation of specimens with different crack angles
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Fig.11 Comparison of numerical and experimental results of Q345 steel with different crack angles
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Fig.12 Comparison of numerical and experimental results of specimen under alternating load
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