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The Analysis of Circumference Through-Wall Cracked Pipe

Considering Weld Characteristic
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Abstract

Defective components of interest include not only homogeneous components, but also components with
weldments where tensile properties vary across the weldment. Noting that the region near the weldment is the
most vulnerable place for crack initiation and subsequent growth, defect assessment methods for
homogeneous structure. Moreover, weldment width and crack location also affects the deformation and
fracture behavior of the welded joints. These weld characteristics can evaluate using plastic limit load. So in

this paper, evaluate plastic limit load both full circumference part-throughwall cracked

pipes and

circumference through-wall cracked pipes considering weld characteristics. And using evaluate results,
proposed J-integral and crack opening displacement(COD) estimate method based on reference stress method.
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(@) Full circumference part-throughwall cracked pipe
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(b) Circumferential through-wall cracked pipe

Fig. 1 Schematic illustration of (a) full circumference
part-throughwall cracked pipe (b) circumferential
through-wall cracked pipe.
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Table 1 Geometry of full circumference part-
throughwall cracked pipe

t alt | Ryt H MF | (t-a)H
16.95 | 0.75 | 10 | 2248 ) 0.19
16.95 | 0.75 | 10 124 | . [038
3391 | 05 | 10 | 2248 | oo | 075
3391 | 05 | 10 1124 | 4 | 151
3391 | 05 | 10 3.75 453

Table 2 Geomtry of circumferential through-wall
cracked pipe

t ar R/t H MF | R(z- 6/H
16.95 [ 0125 | 10 [11.24 41.47
16.95 | 0125 | 10 [2248] , 20.73
16.95 | 0.25 5 [2248] . 8.89
1695 | 05 5 [2248] (7 5.92
16.95 | 0.75 5 [2248) 45 2.96
5.65 0.5 4 [2248] 7 1.58
565 | 0.75 4 [ 2248 0.79
WA ok 2ol YER AT
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¥ =R, (7-6)/n (3.2b)
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Fig. 2 Typical FE mesh employed in present work.(a)
full circumference part-throughwall cracked pipe

(b) circumferential through-wall cracked pipe.
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Present FE results
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Fig. 3 Comparison of the FE limit load with limit load
solution, (a) full circumference part-throughwall
cracked pipe under tension. (b) circumference
through-wall cracked pipe under tension (c)
circumference through-wall cracked pipe under
bending
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Fig. 4 Comparison of the mismatch limit load with
homogeneous limit load. (a) full circumference
part-throughwall cracked pipe under tension. (b)
circumference through-wall cracked pipe under
tension (c) circumference through-wall cracked
pipe under bending
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Fig. 5 Comparison of the proposed mismatch yield load
solutions for weld center cracks both full
circumference part-throughwall cracked pipes
and circumference through-wall cracked pipes
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Table 4.1 Geometry of full circumference part-
throughwall cracked pipe

R/t 10 E 190 GPa

T 16.95238 v 0.3

alt 0.25 H 22.475,45.3
o, 165 MPa MF 2,15,1,0.75,05

Table 4.2 Geometry of circumference through-wall
cracked pipe

R/t 10 E 190 GPa

t 16.95238 v 0.3
ar 0.25 H 22.475, 45.3
o, 165 MPa MF 2,15,1,0.75,05
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Present FE Results
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Fig. 6 Comparison of the FE J-integral results with
various mismatch factor for full circumference
part-throughwall cracked pipes, Rm/t=10, a/t=0.5
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Fig. 7 Comparlson of the FE results with various
mismatch factor for full circumference through-
wall cracked pipes; under axial tension, R,/t=10,

61 =0.25 (a) J-integral and (b) COD
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Fig. 8 Comparison of the FE results with various
mismatch factor for full circumference through-

wall cracked pipes; under bending, R,/t=10, &/
7z =0.25 (a) J-integral and (b) COD
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