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Abstract: In order to meet the demand of Grade L80 13Cr oil well pipe in coexisting corrosion environment of CO, and
H,S, a new type of L80 steel grade 13Cr material was developed by adding Ni, Mo, V, Nb and other alloy elements, and
the heat treatment process of 920 ‘C-960 “C air quenching 700 ‘C-750 °C high temperature tempering process was opti-
mized and the evaluation test of corrosion resistance of materials under different corrosion resistant environments was car-
ried out. The test results showed that mechanical property and the sulfide stress cracking resistance of the developed new
type 13Cr oil well pipe met the requirements of API 5CT Grade 1.80 13Cr standard, Tt met the user’s requirements of high
CI" concentration and trace H,S corrosion environment. In the electrochemical test of CO, corrosion, Grade L80 13Cr had a
high open circuit potential -184 mV, and the coupling test with 1Cr carbon steel, the average galvanic current reaches
1. 6A/cm?, and had good corrosion resistance.
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Table 1 L80-13Cr chemical composition %
WiH C Si Mn P S Cr Ni Mo A\ Nb
RAEFIER  0.15~0.22 <0.50  0.25~1.00 <0.020 <0.005 12.0~14.0 - - - -
fRfblEEsR  0.15~0.22 <0.50  0.25~1.00 <0.020 <0.005 12.0~14.0  0.10~0.50 0.10~1.00 0.01~0.20  0.01~0.10
i%%‘?ﬂ#) 0.18 024 035 0.012 0.001 12.82 0.07 0.04 0.02 0.01
7&%{{%@) 0.20 022  0.54 0.011 0.001 12.65 0.37 0.41 0.10 0.05
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Thermal expansion curve of L80-13Cr material
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Fig. 2 L80-13Cr Metallographic structure (tempered mar-

tensite )
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Fig. 3 L80-13Cr SEM scanning photos of the cracked section: (a)full cross—section fracture morphology, (b) local crack origin frac-

ture morphology
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Table 4 L80-13Cr sulfide stress corrosion resistance test of method C
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Fig. 4  Corrosion resistance test of method C: (a) sample loading, (b) corrosion morphology, (c¢) outer wall pitting corrosion of test

condition 1, (d) outer wall pitting corrosion of test condition 2
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Fig. 5 Curves of open circuit potential with time for different

Cr—containing steels
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Fig. 6 Curve of current density with time during galvanic corro-

sion of 1Cr-13Cr
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