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Effect of Quenching Temperature on Impact Toughness of Steel
27MnCrV for Petroleum Casing Pipe

Bai Xingguo, Mei Li, Chen Jianwei, Zong Weibing and Zhang Chuanyou
(Tianjin Pipe Group Corp, Tianjin 300301)

Abstract The effect of quenching at 890 ~ 780 “C on transverse impact energy of steel 27MnCrV (% ; 0.24C ~
0.30C, 0.50 ~0.70Cr, 0.06 ~0. 10V) for petroleum casing pipe tempered at 630 “C has been tested and studied. Results
show that with decreasing the quenching temperature, the transverse.V- notch impact energy increases obviously; with insu-
ring non-decreasing tensile strength of steel, the minimum transverse impact energy increases to 66 J by quenching at 820
C + tempering at 630 °C from 35 J by quenching at 890 °C + tempering at 630 C. The optimum heat treatment process of
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steel 27MnCrV is water quenching at 830 C + 10 C + tempering at 630 °C air cooling, its tensile strength is 847 ~ 860
MPa, Yield strength is 922 ~930 MPa and impact energy is 57 ~66 ] to meet the requirement of standard.
Material Index Steel 27MnCrV, Petroleum Casing Pipe, Quenching Temperature, Impact Toughness
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Table 1 Mechanical properties and structure of petroleum
casing steel after normal heat treatment
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Fig. 1 CCT curves of steel 27MnCrV
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Table 2 Effect of quenching temperature on mechanical
properties of steel 27MnCrV for petroleum casing pipe
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Fig.2  Effect of quenching temperature on morphology of impact fracture of steel 27MnCrV

at0 °C, SEM: (a) (b) quenching a1 890 C + tempering at 630 °C; (¢) (d) quenching at 820 C +
tempering at 630 C
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Fig.3 Morphology of structure of 244. 5 mm x 12. 0 mm casing pipe of steel 27MnCrV: (a)
lath martensite, quenching at 820 C; (b) fine tempered sorbite, quenching at 820 °C + tempering at
630 C
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