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Ordinary state-based peridynamics method for fatigue multi-crack propagation

ZHAO Shuli, YU Yin, XU Wu

(School of Aeronautics and Astronautics Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To improve the analysis of fatigue multi-crack propagation problem, a method for fatigue multi-crack
propagation simulation based on ordinary state-based peridynamics was established. Based on ordinary state-based
peridynamics theory, a plane stress peridynamics model for fatigue crack initiation and propagation was proposed by
using peridynamics fatigue theory. Due to the large amount of calculation for the peridynamics fatigue model, a
“critical broken bonds number”

parameter named was introduced to the model to speed up computation. The

balance between computational efficiency and suitable crack path accuracy was studied with different “ critical
broken bonds number” based on an edge-cracked panel. Results show that the calculation was speeded up when an
appropriate broken bond number was used, and the crack extention road also kept a precise shape. The fatigue
crack of panel with multiple cracks was simulated by the peridynamics fatigue model with different “critical broken
bonds number” , and the fatigue crack paths and a-N curve agreed well with the experimental result. Results show
that fatigue crack can propagate arbitrarily by the suggested peridynamics fatigue model without setting extra crack
extension criteria or preset crack routes, and it significantly improves fatigue multi-crack propagation simulation.
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Fig.2 Constants obtained by fitting with experimental data

1.2.2 oy EHrE
TEJE 55 BIBIETE 1, (O 2R S Ak 728 il 7% WL 24

R DX K RE 5 B R AT S, £ PD 9% 57 #g vh ) o
FURTE 23 NS0 A B Btk A 480 e B Bt 75 42
PEATRE X, SCHRL LS 4 R A 2, S — D o s
AR RO T 0.5 B, W ot s i T 2480 i Be
(TR AL T 2EBCH B B ), 15 QB I Rl P 4 B Y
s, ZH0 ] A, p,.
TERE S5 BBy e Be A
da

= _ P2 —
dN_Cgcore9C_BA2' (4>

B g — GEHA W B, ARG H X I A 7
AR N 5 8. WAL T RELY BT B B,
A S8 PN B A B A8 . R0 s B 30T ) 7 AL 75
EENIE 3 PR N =S [E] e R 22 P 3 P
TS REY A SRR AR

BILKs BT B
B3 HgRWBAETE

Fig.3 Schematic of bonds near a crack tip
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