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Fig. 1 Principle for 3D Fatigue Crack
Growth in FRANC3D
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Fig. 3 Test Specimen and Surface Crack Growth
Route in Numerical Simulation
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Fig. 4 Relationship of Crack Growth with
Load Cycle Number
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Numerical Simulation of Surface Crack Growth on
Overlap of Hot-wall Hydrogenation Reactor

LIU Bin, SHEN Shi-ming

( College of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing, 210009, China )

Abstract: The principle of the three dimensional fracture analysis software FRANCE3D (Fracture
Analysis Code in 3Dimensions) on fatigue crack growth is introduced, and the actual surface crack growth on
overlay of the hot-wall hydrogenation reactor was analyzed by FRANCE3D. The results of numerical simula-
tion were compared with that of the experiment data. The results show that the surface crack growth path ob-
tained by numerical simulation is same to that by experiment basically; and compared with the result of ex-
periment, the crack growth rate got by FRANC3D is more conservative than the experimental data in the ser-
vice-life of hydrogenation reactor.
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Study on Axial Surface Cracks inside Optimal
Autofrettaged Thick Cylinder

ZHENG Xiao-tao, YU Jiu-yang , LIU Yu-hua, LU Xia, WANG Wei
(Wuhan Institute of Technology, Wuhan, 430074, China)

Abstract: This paper analyzed the optimum autofrettage pressure of a thick wall cylinder under the in-
ternal pressure and mode I stress intensity factor(SIF) for axial semi-elliptical cracks on the surface of the
autofrettaged thick wall cylinder based on ANSYS. The SIF along the crack front are directly computed by
3D finite element method for a wide range of variations of the crack geometry.Also cracks on both surfaces of
the autofrettaged thick wall cylinder were considered. The results show that the optimum autofrettage pressure
of cylinder changes with the internal pressure,the SIF of the axial crack on the inner suface decrease after
autofrettage,and the differences decrease while the crack depth increases,the axial crack outside the cylinder
causes a decrease of about 1% of the SIF of the crack inside.
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