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Corrosion Behavior of Commonly Used Pipeline Steels
in Storage Tank Water of Mahui Pipeline
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LIU Meng', ZHANG Ke?, JIANG Youwen', ZHAO Lianyu®, ZHAO Jiantao',
CHEN Xinhua!
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Hebei, 065000, Chinaj4. Petrochina Shandong Oil Transportation Company Limited, Rizhao,
Shandong, 276800, China)
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TR A o R DL S i b e e T S R AR ZE T 0. 18 m/s BYE M i oK, ERAET LA
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X60 il X65 .
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RESES . TGI74.41  XEIFIRB.A  XEHS:1002-7378(2016)03-0174-06
Abstract:[Objective]Proper material selection is significant for internal corrosion protection
of newly-constructed pipelines. [Methods]Corrosion behavior of 5 types of commonly used
pipeline steels X42,X52,X60,X65 and X70 were investigated through corrosion weight loss
test carried out in storage tank water of Mahui pipeline. Corrosion products were analyzed
through surface analysis technology SEM and XPS. [Results]The results of this test showed
that the corrosion rates of these 5 types of pipeline steels first arose then decreased with the
increase of test temperature and reached their maximum at 48°C. The corrosion rates of these
5 types of pipeline steels first arose then decreased with the increase of the flow velocity of
the test water and reached their maximum at 0. 18 m/s. Under static conditions,the corrosion

rates of different strength grade pipeline steels

W75 B 3 : 2016-06-20 showed little difference,and pipeline steels with
EEE X A (1983 —), i, EZ M F K Hy A B
T By AR AP 5T . E-mail : liumeng1204@163. com,

LA I R AR SR A PR R BRI BB

higher strength grade showed higher pitting sen-
sitivity, However, under the conditions of flow-

ing water, pipeline steels with higher strength
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grade showed higher corrosion resistance. [Conclusion] Taking corrosion resistance, erosion

resistance and pitting resistance into consideration, X60 and X65 pipeline steels were recom-

mended for Mahui crude oil pipeline.

Key words: crude oil pipeline,internal corrosion, pipeline steel, material selection
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Table 1 Chemical composition of 5 types of commonly used pipeline steels

RN JLZ i Element content(At%)

Pipeline steel C Si Mn P S Al Ni Cr Cu Mo Nb Ti \%
X70 0.051 0.022 1.55 0.017 0.003 0.024 0.027 0.240 0.022 <C0.01 0.050 0.018 <C0.01
X65 0.062 0.200 1.55 0.011 0.003 0.037 0.014 0.160 0.017 <<0.01 0.033 0.022 0.016
X60 0.075 0.160  1.43  0.014 0.004 0.023 <C0.01 0.016 <C0.01 <C0.01 0.038 0.020 0.014
X52 0.071 0.250 1.23  0.017 0.003 0.035 <C0.01 0.015 <C0.01 <C0.01 0.026 0.018 <C0.01
X42 0.170 0. 200 0.70 0.011 0.013 0. 030 <20.01 0.012 <0.01 <C0.01 <C0.01 0.025 <20. 01
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Fig. 1

pipeline steels

Microstructure of 5 types of commonly
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Table 2 Inclusions of 5 types of commonly used pipeline steels

P
H L Je 24 Inclusions

Pipeline steel
A, AR R SR AL

X70 Iron oxides, Al; O3 , MgQO,silicon oxides,et al.
R A ALY, & R L R S

X65 Iron oxides,silicon oxides,aluminum calcium ox-
ides, et al.

o HREORILH RUR, AL AR LS
Iron oxides, Al; O3 , MgQO,silicon oxides,et al.

oy IR R AL RS
Iron oxides, Al; O3 , MgQO,silicon oxides,et al.
BRI AL, A AL, AL, Ak . AL

X42 ik 4
Iron oxides,CaO, Al; O3 ,MnS,SiO; ,et al.
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Fig. 2 Corrosion rates of 5 types of pipeline steels test-
ed at different temperatures
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Fig. 3 Corrosion morphologies of X52 and X70 pipeline steels tested at different temperatures
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