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Fracture Failure Analysis of TS-90 Coiled Tubing
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Abstract: In order to analyze the fracture failure causes of TS-90 coiled tubing for gas lift operation in a well, the failed coiled
tubing was tested and studied by means of macro analysis, nondestructive testing, geometric dimension measurement, chemical
composition analysis, mechanical property test, metallographic examination and scanning electron microscope (SEM) testing.
The results showed that the wall thickness, outer diameter, chemical composition, microhardness and grain size of the failed
coiled tubing meet the requirements of API SPEC 5ST—2010. The overall surface of the oil pipe is covered with stepped
transverse cracks, which extend along the circumference of the oil pipe. The surface of the original crack fracture is covered by
a large number of corrosion products, and there is always a small amount of S element leading to stress corrosion cracking from
the crack source area to the crack tip. The original crack originated at the bottom of the corrosion pit, the crack tip showed
local intergranular brittle fracture, and there was cleavage near the outer surface of the fracture. The comprehensive analysis
results show that the root cause of the coiled tubing fracture is stress corrosion cracking. Under the combined action of
corrosion factors and stress during downhole operation, stress corrosion cracks are initiated on the outer surface of the pipe, the
cracks expand and eventually lead to the fracture failure of the pipe body.

Key words: coiled tubing; crack; stress corrosion cracking; failure

HAN GUAN

- 39



(=4 20224 45 %

1 FHR

HAET, #EamiE e AR N AT LTS
P, BARIRKRNAREE T, E8amE) Z TR
ZEEl, AT DA K PR AR T SR i AR
Z I T IRAEABE R, S A T i Sk
AR, Horp R i IF RS R E A R,
FEWIPIRITT B TR, R, WRR SRR
PRk, PR T, XHfEsh A2
RIEME HAT R

ARG R R0G%E S A SR AL
FEZE 2 800 m AbATH Bl ., bEEad AR
Ay, FIAx 2 400 m Wide ST, P99 RS T

R AFTERALY) . R AE S AE N K TS-
90 (CT90 %% ), MA&H P31.8 mmx3.2 mm,
FAR A APL SPEC 5ST—2010 (3% 22 il 4
) .

RAGESME IR 1 TR, BAME T b
RO, RBCESEMAE TR AT W, U
LM A A7 AE 2 AE B HHRRLL, R FRRIX
A TS A S M X, B RN RE
HEUETHELE S A XL, A REX
2y SN 3/4 K,

(a) PILbZBOEAL

N o
i

(b)) JFREFA 1 RE0E 5

B1 kREE

3 A EMER

3.1 R~m&
X ¢ 20 3% 2l A A R RE R | AR AT I

§
s

(c) JFRERA2RBOBA

HE RN H

i, RN 1, AR, Rk S
B RBEIR | AMEREINZS AT A APL SPEC
5ST—2010 AR#EZEK (BEJE 3.0~3.5 mm, FME
31.55~32.05 mm).,

R1 RMUEEHERE., IMEUELER

R AL B AEES /mm HME/mm Wi Ao7 EREEJE fmm Az fmm
1 3.27 31.70 9 3.31 31.60
2 3.33 31.80 10 3.36 31.90
3 3.35 31.70 11 3.34 31.80
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