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Study on Strength and Toughness Matching of High Grade Casing
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Abstract: In order to obtain high strength and toughness casing products needed for unconventional oil and gas resources
exploitation, the matching law of strength and toughness of C~-Mn medium carbon low alloy hot rolled tube was studied by 930 °C
quenching +470 ~550 °C series temperature tempering heat treatment process. The results show that with the increase of
tempering temperature, the strength of pipe decreases, while the impact toughness increases first and then decreases. The reason
is that with the increase of tempering temperature, martensitic slat recovers and recrystallizes, supersaturated carbon
precipitates and forms dispersed carbides, which leads to the decrease of strength and increase of toughness of pipe. As the
temperature continues to rise, the carbide segregation and coarsening occur, and the strengthening effect and grain boundary
strength weaken, resulting in the decrease of the strength and toughness of the pipe. The results indicate that under the heat
treatment process of 930 °C quenching /55 min+(510~530) °C tempering /110 min, the pipe has the best matching of strength
and toughness, the yield strength reaches 951 MPa and the average transverse impact energy reaches 98 J at 0 °C, fully meeting
the strength and toughness requirements of 125 ksi steel grade high anti-collapse casing in Q/SY 07394 standard.
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