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Fig. 2 The overall packaged nozzle flange
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Fig. 1 The welded nozzle flange
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Fig.3 Stress singularity in the model of crack tip
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Fig.4 The Structure of nozzle flange
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Fig.5 The crack cross— section of nozzle flange
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Fig. 6 The singular element in the model of crack tip

1.2.2 > ZBEXGBAVES R A SE 1k
BB, E T SRR SRR AL, IR A WAL R
FHATEBAEN TS, BRBOTTERIIE T RS
BRI E AT TR A R
ROk 2 B TR ALY A R TSR, G 7 PR
1.3 mEmis /&4

G wbus= AvA E‘J%*ﬁ’ﬂﬁ%ﬁ%ﬁﬂ Hh i 2 7% 321

b LR U R LS A N A RS T R
& p RN 58 B B

FBREM R SEERRRBMA E
Py =1.1 MPa , [0 7 B #4404 % 80, S
G2t BV I oy O o9 s WA D Y e N O T =
% Py =29.167 MPa.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

52 R TRRF¥M

KT

g
m"ﬂ
o

FEARTH

i)

T REEBEHHRTER

Fig. 7 The finite element model of crack
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Fig. 9 The boundary conditions of nozzle flange
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Fig.9 The nodes at the front of crack in

the finite model
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Table 1 Stress intensity factor at the front of crack, K|

MPa + mm'”?

(Z/(o)
TR
45 40 35 30 25 20 15
1 140.13 132.88 125.47 117.64 109.13 99.34 87.62
2 147.03 138.62 130.12 121.28 111.84 101.23 88.78
3 145.20 136.25 127.27 118.05 108.34 97.62 85.29
4 142.35 132.96 123.60 114.09 104.21 93.49 81.40
5 138.97 129.17 119.48 109.73 99.72 89.06 77.27
135.20 125.03 115.04 105.07 94.98 84.41 72.97
131.10 120.58 110.31 100.16 90.01 79.57 68.52
8 126.59 115.76 105.24 94.94 84.78 74.52 63.93
9 121.50 110.42 99.72 89.34 79.23 69.23 59.19

10 109.50 98.84 88.60 78.77 69.34 60.23 51.41
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Fig. 10  Stress intensity factor at the front of crack ,K;
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pressurized thick walled cylinders. Stress analysis

Numerical analysis of stress intensity factor of cracked nozzle flange

HE Jia-sheng' ,\WEI Wei' ,ZHU Xiao-ming® ,CHEN Wei’? ,ZHANG Lin* ,YANG Feng*
(1. School of Mechanical and Electric Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Wuhan Subsidiary Company,China Petrochemical,Co. Ltd, Wuhan 430082, China)

Abstract; Because of the effect of the corrosive media in the process of refining the oil, the cracks often
appear in the girth welds connecting the nozzle and flange with high stress, which causes significant
security risks to the pipeline run. A fracture mechanics finite element analysis model based on the
theory of fracture mechanics of the nozzle flange with girth weld penetrating crack was established to
calculate the stress intensity factor (SIF) by using the method of 1/4-displacement of the finite element
and setting 3D singular elements along the front edge of crack. The distribution of the stress intensity
factor (SIF) of the points in the front edge of crack was gotten in the case of different crack length.
According to the calculated data, the variation curve of SIF was obtained and the location of the
maximum SIF was discovered. The maximum stress intensity factor (SIF) is at the crack front near the
nozzle flange outer surface. The stress intensity factor (SIF) is an important parameter for the safety
assessment in pressure vessels and piping with defects.

Key words: nozzle flange;finite element method;1/4-displacement of finite element;stress intensity factor
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