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Influence of compressive stress on corrosion of premium connection
casing material

WANG Xin-hu, YIN Cheng-xian, WANG Jian-dong

(CNPC Tubular Goods Research Center, Xi'an 710065, China)

Abstract: The fixture was design to simulate material enduring compressive stress, and the fixture was put in high tempera-
ture autoclave, and the corrosion rates of two kinds of casing materials( carbon steel and stainless steel) enduring compressive
stress were tested in H,S and CO, and CL water solution. The corrosion electrochemical behaviors of the steel casing were
tested under compressive stress. The results show that the corrosion morphology of oil casing is pitting in the test medium.
The compressive stress accelerates the corrosion of petroleum casing steel. When the compressive stress is less than the half
of the material yield strength, material corrosion is not obvious, and the corrosion rate increases quickly when compressive

stress is greater than the half of the yield strength. The compressive stress design values of oil casing and tubing premium

connection sealing surface and torque shoulder should not exceed the half of yield strength of material.
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Fig.1 Configuration of premium connection and its

position occuring corrosion usually
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Table 1 Chemical composition of material
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180(12%) 0.25 0.11 1.42 0.019 0.006 0.01 0.01 0.15
Y13 Cr 0.026 0.23 0.40 0.028 0.000612.85 5.42 2.20
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Fig.2 Schematic diagram of fixture
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Fig.3 Relation between bolt thread displacement
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and compressive stress induced by tighten bolt
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Fig.4 Corrosion test result of L80 (1) casing materials

using weight loss method
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Fig.5 Corrosion appearance of L80 (1) casing materials at compressive stress
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Fig.6 Relation between compressive stress and pitting corrosion of L80 (1) casing materials
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Fig.7 Corrosion appearance of HP13Cr materials at compressive stress
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Fig.8 Corrosion electrochemistry of L80 (1) casing materials at compressive stress
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