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Failure Analysis of Seamless Line Pipe during Transportation by Ship
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Synopsis :

Break out had happened during field hydraulic test of unused line pipe.
indicated presence of the pre—damage at the broken portion.

The observation of failure pipe
We supposed that the damage would have

occurred during manufacturing or shipping. From analysis of fracture surface and failure section, follow-

ing facts were revealed

(1) The cracks propagate in wall thickness direction independently of the metal-flow of hot rolling

direction.

(2) The crack initiation sites are the external and the internal surfaces of the pipe and the cracks prop-

agate stepwise with smooth fracture surface.

(3) In the fracture surface, many corrosion products are observed and clear striations are locally rec-

ognized.

It was concluded that the failure was caused by fatigue crack during shipment.

This mechanism was

confirmed by the pulsating bending fatigue test of pipes.
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Fig. 1. Plain bending fatigue test specimen.

Table 1, Plain bending fatigue test conditions.

Apparatus : Schenck type plain bending fatigue testing machine.

Load Frequency Repeated stress

H-1: 280 MPa

Fully alternating load 1500 cpm H-2: 300 MPa
H-3: 350 MPa

Photo. 1. Pulsating bending fatigue test of pipe.

Table 2. An example of pulsating bending fatigue
test conditions.

Pipe size; 68/8"(OD) x0, 375"(WT) x20"(Length)

Apparatus; Schenk type tension-compression
fatigue testing machine.

Load Frequency Repeated stress

Constant load amplitude 1300 cpm 300 MPa
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Table 3. Failure pressure and position on field
hydraulic test.

Sym~ Hydraulic test
ym i i Failure position
bols| Pipe size Factory Failure
inspection pressure
$6%"x 6630psi 2525psi 0 -
A1 0375%T} (45.7MPa) | (17.4MPa) 89’ 255
39°6"
g |¢6%x | 4420psi | 1065ps 0 . - ’”)
0375%T| (305MPa) | (7.3MPa) are” e
‘_Qlell
c #654"% 4420psi 1065psi 0 - )
0.375™T| (305MPa) | (7.3MPa) ! 355"
40'8”
o [#6%7 | 4420ps 770psi | Q) - )
0.375™T| (305MPa) | (5.3MPa) 13'5" 16 ‘3"
39'8”
¢16"% 2970psi  [no . .
E 0.406™T| (205MPz) information No information

Photo. 2. Macro photograph of failure pipe
(pipe B).
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Photo. 3. Microstructure of failure section (pipe B).
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Photo. 4. Microstructure of failure
section (pipe B).
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Photo. 5. Metal flow of failure
section (pipe A).
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Photo. 6. Macro and micro fracture
surface of failure (pipe E).
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Fig. 2. Relation between cyclic number and
stress amplitude on plain bending fatigue test.
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Photo. 7. Micro fracture surface of
failure pipe (pipe E).
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(A) Measured position of striation
(B) Evaluated position of striation

Fig. 3. Failure model of pipe.
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Fig. 4. Measured stress valures of pulsating
bending fatigue test of pipe.
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Fig. 5. Residual stress of Q & T pipe.
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Fig. 6. Effect of residual stress for mean stress.

FEHNE2ZOLNRD. Thbb, A 7ONRECER
BIEAPEEL TR LR IDT, EMOBSRED
THDOIAA THERED, RSN ELRIHERY &
B ENELZOND. Fig. 5 wkMIBEEHN L F—8
B owto, <A 7EAFRO BYIGH BIEREY 7
3. ARG, A FONEEE, 100~200 MPa o
SIRBRBICIDERET S Lavbh b, 20X 5 niREE
T, A THARE» CAHEI RV ELIND > -84
DA THAREOILITIRES Fig. 6 iR, 24 70
SLRENL, FIBBRBIEHOBEEC LY, BIRIGHEE T
MATIRY LieDC LA EMETES. Photo. 8 [
FiRb MBS RBEO~ 7 e WELRT. 223, #
REEMTH 54 FTHKHEE LV THREROTHSH
RHREEL, BRLTED, KEREDOBREREZHE

Photo. 8. Macro fracture surface of
pulsating bending fatigue test of pipe.
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