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Abstract

There is serious external corrosion under the heat shrink sleeve of a gas field gathering pipeline,
which leads to the failure of the pipeline. After excavation, it is found that the heat shrink sleeve
of the gathering pipeline generally has no bonding force and is peeled off. Water is found in the
heat shrink sleeve in many places, and the surface of the steel pipe is covered with corrosion pits,
and the corrosion rate is 0.08 mm/a~0.88 mm/a. The failure causes were analyzed by chemical
composition analysis, metallographic analysis, hardness analysis, strength analysis, physical and
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chemical test and morphology analysis of anti-corrosion layer, corrosion morphology analysis,
corrosion product cross section analysis, corrosion product composition analysis and other meth-
ods. The results show that the direct cause of failure is serious oxygen corrosion in the outer wall
of the pipe, and the root cause is that the operating temperature of the pipeline (>50°C) exceeds
the designed temperature resistance of the anti-corrosion layer, resulting in serious aging of the
anti-corrosion layer and loss of protection. According to the causes of failure, the specific coun-
termeasures are put forward.
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Figure 1. The macro morphology of bending pipe after site excavation
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Table 1. Test result of chemical composition of pipe (wt.%)
= 1. EMUFER S ENEER (Wt.%)

Bl C Si Mn P S Ni vV Cr Ti Cu Mo
HERX 0.143 0.276  1.2749  0.0153 0.0050 0.008 0.002 0.029 0.0027 0.021 0.002
Tk X 024 0.291 1502  0.0123 0.0040 0.031 0.003 0.087 0.002 0.009 0.0013
GBI/T 9711-2017 FrifEfE (Wt.%) <0.24 <0.45 Max <1.65 <0.025 <0.015 _ <0.10 <03 [/ <05
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Y% IORE 250 HV10, B DX ES Sk XA bl B2 A 48 SR 2 2, B P2 (4 A B vE RN 7E

Table 2. Results of vickers hardness test
2. HIREENRER

e W HV10
HB A7 . N e
BE R 5E4b R = [A] BEJESEN
HEKX 154 153 153 152 154 158 152 157 152
kX 158 161 159 157 157 160 156 159 157

3.4. SEEEMERE

XPE AL GBIT 228.1-2021 AT HAiakEe:, W& Hohr s B2 AN IR 28, 45 R L% 3, #5& GBIT 9711-
2017 CAMRINR T BEYNE RGHNE) FrlEUE . KIERAE GBIT 229-2020 (4@ & LL ik it
RIGTTIE) WP RATE ke, 45 R W& 4, FFEbsifE GBIT 9711-2017 (AMMARRS Tol Bk
ERGHANE) BE.
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Table 3. Tensile strength test results
7 3. hifMRE NN R

s Jee AR P P sm g W J5 K%
AL Rios MPa Rm MPa Aso % JE AL
HEX 530 325 0.75
2535 X 511 25.3 0.76
GB/T9711-2017 360~530 460~760 >25 <0.93
Table 4. Impact test results
=4 pEMNRER
. . B M R~F RIS TR R
AL IURE 7925 K (mm) ) KVs ]
. i) \Y 5x 10 x 55 0 136 126 136
HEKX
Hm) \Y/ 5 x 10 x 55 0 166 159 159
| \Y, 5x 10 x 55 0 102 107 115
kX
| \Y/ 5x 10 x 55 0 132 124 126
GB/T9711-2017 >40

4. BifE RN SRR 5

EE R AR R G B, R K TR i AN I 50°C 1 IR AL AR E, 3PE BifE 2 B Ak
RGN ER RIRE . 2 BRFIRIR IR A2 RGN 1157 F65 J2 i 45 A 80k A I 2 R 4 i 52 Tk
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Lot o (] 2 R RN SR A3 A2 HEAT 7RI 40 #r

XF 3PE i J J2 Hh 1] J2 (BORG 1) J2) EAT BORERS I 23 A, G5 R, BRI B A e AR L 45
. RBAL S . BEIRRYE LA E GB/T 23257-2009 (M 140 57 &5 18 5 21555 15 2 ) bt
E o RN E B A LR (AR R AW 1 F RS TE B IS 5 o0 A4S 2 R i 5 A8 ) i B i p, 7E-90°C
~23°C T Tg FRAEIZR, B 7R BGIR BE X 1A R AR B s A A0 I A%, 0 IR T e B SRR R BB A %
A RE B A G BRI, OO A, RO SRS AR, VR B R B R A AR R R . 45
TR 60°C, MM T EMNE, MEARIBIREREALE G, WHEMERE SRR, R
DRGSR T RARBR S EWMN, A TR ERL, SEEK. A, R SR,
BN R PEPEAG, 2T . BMAR R EE ™ E, SER SR KT, 5EHRE
T R3] [4].

Xt 3PE B IZ AR CR LI 2 AT IURERS I 43T, 245 53R, HMR 206 (PE) 2 B4k oK LW i, 2%
P RAREEESR, R AT 107°C, R TA5#E 3C.
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Figure 2. Microstructure of 1# sample
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Figure 3. Microstructure of 2# sample
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Figure 4. Microstructure of 3# sample
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