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Fig. 1 The crack developed on the inner on surface of

heat exchanger
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Fig. 2 The section of thickness-direction the inner

surface crack
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Fig. 3 The simplified schematic drawing of layered

heat exchanger shell
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% model diagram of the heat exchanger shell
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Singular element of the crack tip
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Fig. 6 Cracking surface of the crack tip
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Fig. 8 The cracked heat exchanger shell
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Table 1 The stress intensity factors K; of the points in
the front edge of crack
1
MPa » mz
0/ rad Ki/MPa - m
30 40 50 60
0 24.90 33.43 41.95 50. 47
i 25. 46 34,17 42. 89 51. 61
% 27.33 36.69 46.05 55.41
% 30. 56 41.02 51.49 61.94
;L—jf 34.62 46. 47 58.33 70.18
o
1 38. 47 51.64 64.81 77.98
% 40.02 53.72 67.43 81.13
T
51 44. 83 60. 18 75.53 90. 88
i—z 46. 50 62.40 78.29 94.19
% 46. 90 62.95 79.01 95. 07
12%( 46.71 62.70 78.69 94.68
%‘ 46. 42 62.30 78.19 94.08
- 46. 30 62.15 78. 00 93. 85
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Fig. 9 The variation curve of stress intensity factor
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Numerical calculation for stress intensity factor of
curved surface elliptical crack buried in cylindrical shell

1 . L2 2 L2
HE Jia-shengl . XIE Fei ,ZHU Xiao-ming .,CHEN Wei ,LU Yuan-ming

(1. School of Mechanical Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. Wuhan Subsidiary company,China Petrochemical Co. Ltd. , Wuhan 430082, China)

Abstract: A finite element model of fracture mechanics was established to calculate the stress intensity

1
4

displacement of the finite element setting 3D singular elements along the front edge of crack;the SIF of

factor (SIF) of curved surface elliptical crack buried in cylindrical shell by using the method of

the points in the front edge of crack was analyzed, the variation curve of SIF was obtained and the
location of the maximum SIF was discovered which provides an important basis for security assessment

of the layered chemical equipments caused by hydrogen corrosion.
. 1 .. .. .
Key words: hydrogen corrosmn;zfdlsplacement of finite element;curved surface elliptical crack;stress

intensity factor;finite element method
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