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Abstract A lot of fracture testings to insure the structural integrity are being conducted in many countries like Eu-

rope and Japan. One of the testings is based on the Leak Before Break(L.BB) hypothesis of which the partial leak fol-

lowed by crack propagation in cylmder wall results in unstable rapid fracture. This report addresses the assessment of

[_BB concept and application for a GS C25 cylinder model which includes the test method stemming from the applica-

tion of fracture mechanics.

The test results under 80 bars of internal pressure show that the value of Fracture Toughness, Ki, matches with

that of the Effective Stress Intensity Factor, K., when the crack size of the axial crack is extremely large. However

these values never match with each other in any case of circumferential crack. It is concluded from this report that the

partial brittle fracture occurs when “Ki cmpnn = Ki and Koy within the range dominated by the concept of LBB, in

which the observation proves that the axial crack is much more dangerous than the circumferential one.
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Table 1. Chemical Compositions and Mechanical Properties of the GS-C25

{Chemical Compositions]

PR Si | Mn p S Ni | Mo | Cu ‘ v Ti Al
GS-C25| 027 | 054 | 074 | 0011 | 0025 | 0.051 | 0059 | 0.007 0.149Jgo.002 0.006 | 0.004
. |
[ Mechanical Properties)
Material ¥.S.(MPa) T S.(MPa) K. MNm~*) Ju(kIm™?) J(Jm-?)
GS-C25 300 500 69 90 80
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Fig. 1. Geometry and position of the crack
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Fig. 2. Stress-Intensity factor with temperature

Y Gs-c25  1CT-20% BK
Ji FROM DCPD-METHOD

o4
& ol Oum o
3 b
* o
j=3
- [o]
E 100 — -G}
-]
O«
€ ° S
z

U S R | I Lt [

1 i
200 250 EDD aso
TEMPERATURE T IN K
Fig. 3. J-integral with temperature
a.4
¥U Gae-Cc28 1CT-20% SK
3l FROM DCPD-METHOD
3 = oM
E gor o
£
0.2 |— °
“© QO o

0.1

250

TEMPERATURE T IN K

300 350

Fig. 4. CTOD with temperature

J-Integral in KJ/m?

gAY ASAH Ad4x (1998

<00

TY Gs-C25  1CT-20% 3K
Jis = B0kJm!
Ou « 400MPa

J = 240usaa

i ! 1 L
° 1.0 2.0 ERY

Crack Extension Za in mm

Fig. 5. R-Curve as a function of stable crack extension
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Fig. 7. Stress-intensity factor K., under the druck 80bar.
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