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Analysis of Fatigue Resistance of FH36 Shipbuilding Steel Plate
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Abstract: The Paris formula and fatigue fracture toughness of FH36 steel were calculated by means of log-log-linear fitting
and J integral method. The fatigue crack propagation and fatigue fracture toughness fracture characteristics of FH36 were
characterized by experiments and SEM, and the fatigue crack propagation process was simulated by ANSYS. The results
show that the ductile fracture of fatigue fracture is microvoid coalescence mechanism of fracture, and the simulated

variation trend between the stress intensity factor amplitude and crack length is consistent with that of experiment results.
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Tab.1 Chemical composition of FH36 steel

C Si Mn \% P Ti S

<0.16 <05 0.90~1.60 0.05~0.10 =<0.020 =<0.02 =0.020
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Fig.1 Relation between stress intensity factor and crack length
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Fig.2 Relation between fatigue crack propagation rate and stress
intensity factor for FH36 shipbuilding steel
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Fig.3 SEM morphologies of fatigue fracture showing crack initiation zone, crack propagation zone and last instantaneous fracture zone
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Fig.4 J-Aa resistance curve of fracture toughness of FH36 steel
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Fig.5 Fracture morphologies showing dimple fracture

Kl 6 A FRICH R
Fig.6 Finite element model

SOLID187 47 K B 7 LA 7Y [ 4% 73 5, 4L LA
BRI 53 i R 8 AN Xk, R R ST S AE
EAEXIEH 0.2 mm Mk, HAXEEH 0.6 mm
RO A%

BB E S8, N3k 2 Fion . SRR 43 g A
T B0 A B R B i 2ok %) Paris A 2R B

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

R2EBBEXSH

Tab.2 Parameters used in the simulation
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Fig.7 Stress cloud map of crack front during the early and late loading period
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