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PROPOSAL OF AN INTERNAL BURST PRESSURE EQUATION
APPLICABLE TO PLANAR/NON-PLANAR FLAW

IN WALL THINNED PIPES
wBmH KRR pivd 73 Masataka TSUJI Non-Member
BHRFERFERE Bt BT Toshiyuki MESHII Member

In this paper, an internal burst pressure equation applicable to all types of planar and non-planar flaw in wall
thinned straight pipes was proposed. An idea to rationally classify planar/non-planar flaw in wall thinned pipes
was proposed, based on the experimental observation focused on the fracture mode. The results point out the
importance to distinguish axially and circumferentially long flaws in wall thinned pipes.

Keywords: Experimental Stress Analysis, Ductile Fracture, Stress Concentration, Fracture Criterion, wall-thinned
pipes, Size Effect, Burst Pressure Equation, Fracture Mode
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Table1 Dimensions of the artificial flaws (FY’06)

Table3 Dimensions of the artificial flaws (FY’08)

Size 4 Size 4
o, 5/ flMeasured 4 Pr . 52 6;/ fineasured 17 Pr
Ser. # R ‘ z mm Ser. # R mm MPa
mm) mm | 2Ry (/) mm deg | MPa mm) mm | 2R, (/) mm deg
06-01 2.002 166 |l 08-01 . | oot0 3981 | 60 | 38.66
06-02 145 | 1.406 2.014 16.8 || 08-02 ' 3.965 | 360 | 39.46
06-03 | 100A 2 1.943 |, | 158 || 08-03 6 | 0.0ss 3985 | 60 | 39.48
06-04 | (51.55) | 100 | 0.970 | (0.5) | 1.988 18.3 || 08-04 ' 3,955 | 360 | 38.97
06-05 1.963 22.8 1.16
T 50 | 0.485 1.999 22.9 || 08-05 3988 | (1 | 2731
2 mm)
50 | 0.485 0.5) o
08-06 | 100A 6 | 282
(51.55) mm)
08-07 100 | 0.970 3.990 | 1.11 | 26.15
Table2 Dimensions of the artificial flaws (FY’07) 08-08 ' 3.965 | 6.94 | 26.27
Size f 08-09 3.963 | 1.16 | 25.84
Ser.# | (R 4 & | pgm | fmes | O Pt o 1451 1.406 3.969 | 6.94 | 26.1
min) | ™0 | 2 | ey | | des | MPe 08-11 U 13962 | 1.16 | 19.01
07-01 145 | 1.406 2972 27.97 ) 50 | gags 029 | © ' :
07-02 100 | 0.970 2.991 28.85 | 0g.12 3 | 3064 | 116 | 3582
07-03 95 | 0.921 3 2.960 28.71 ©.75)
07-04 85 | 0.824 | (0.75) [ 2.951 28.79
07-05 75 | 0.727 2.903 29.08 ) ) o
07-06 50 | 0485 2964 31.49 Table4 Dimensions of the artificial flaws (FY’09)
07-07 145 | 1.406 2.023 1976 || o i}fe | s/ H’;n hveased | 6 | pr
07-08 145 | 1.406 2.029 2171 : " | 2Re | ) mm | deg | MPa
07-09 | Loon | 145 | 1406 2017 20.10 mm) /1) -
07-10 100 | 0970 | 2 2.027 22.14 ~
o711 | O Te0 T0776 | (0.5) [ 1.994 21.81 || 9901 2.095 | (20 |31.21
07-12 70 | 0.679 2.070 2387 6 |0058 mm)
07-13 60 | 0.582 1.976 23.58 || 09-02 1.968 | 60 | 3131
07-14 50 | 0.485 1.978 27.72 |[ 99-03 191 | 240 | 29.60
07-15 145 | 1.406 1051 | 360 [ 10.12 con
07-16 100 | 0.970 1.058 11.56 '
07-17 60 | 0582 ] 125) 1.016 1440 || 004 2.012 nfg) 3013
07-18 50 | 0.485 |\ 1.036 15.06 10 | 0.097 i
07-19 40 8322 - 0.953 15.68 || 9.0 2007 | 6 |31.09
07-20 44 | ; 1.476 29.04 mm)
S0A (0.75) 6.94
07-21 36 | %7 L] oo 21.96 || 09-06 13 | 0.126 2 6 | 2988
(03) mm)
07-22 178 | 0-863 0675 6.018 31.51 L00A ) 6.94
S ( o ) 09-07 | 51 55) (05| 2025 | 6 |2879
5 ' ’ ' mm
07-23 | 200A | 146 ©05) 4.018 23.87 20 | 0194 23.3)
07-24 103 | 93001 2 1508 15.75 || 09-08 2.047 | (20 | 3115
(0.25) mm)
07-25 0 3.959 35.75 359
07-26 100 | 0970 | 2 | 2.237 | o | 2411 |} 09.09 30 | 0.291 2144 | (30 | 2831
07-27 50 | 0.485 | (0.5) | 2.053 26.94 mm)
07-28 6 | 0.058 1 360 | 21.34 6.94
07-29 145 | 1.406 | (0.25) 12.64 || 09-10 2.034 (6 | 2332
07-30 | 100A | 145 | 1.406 60 50 | 0485 mm)
07-31 | (51.55) | 145 | 1.406 2.291 : 60.6
07-32 100 | 0970 | 2.433 | 120 09-11 2.055 | (50 | 24.39
07-33 50 | 0485 ©0.5) 2518 mm)
07-34 145 | 1406 2.267 09-12 2299 | 60 | 2131
07-35 100 | 0.970 2376 | 240 145 | 1.406
07-36 50 0.485 2.581 09-13 2.053 120 | 18.58
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Fig.2 Wall-thinned pipe burst test system diagram
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Fig.3 Test specimen configuration
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Fig. 4 Fracture mode under internal pressure
(100A, t/t=0.5)

ZLTZ O 100AEE & FBELZR 50A, 200AEE1Z
DOWNWTOWET 4TV, ZOFENNIET LB
—HMERH Y, EAICHARIRIC LD REE— R
DFHFAETH D Z L 2R LT (1/t=0.5, =360
deg ; X5, X6).

Ht=0.5
141
z
& 097
:S!
0.49 ,
SRy =0.15
Ml siery =1
11 67 - 60 120 360
6 deg

Fig.5 Fracture mode under internal pressure burst
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