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Effect of Multi-Stand Pipe Mill Rolling and Sizing Process on
Structure and Property of N80 Non-Quenching and Tempering
Steel 36-40Mn2V for Oil Well Pipe
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Abstract The effect of 340 multi-stand pipe mill ( MPM) continuous rolling process (at 950 ~ 1 100 “C with strain
0.5 ~0.8, strain rate 1.0 s, water or 3 C/s cooling) and sizing process (at 800 ~950 °C, with sirain 0.1 ~0. 3,
strain rate 0.5 s ™', air cooling) on structure and hardness of steel 36Mn2V and 40Mn2V has been simulated by using
Gleeble-1500 thermal simulation machine. Results show that with MPM deformation temperature being higher than 1 050 C
at strain 0. 5, the complete dynamic recrystallization of steel 36Mn2V and 40Mn2V occurs, the grains are fine and the com-
prehensive properties are improved; As sizing sirain of steel 36Mn2V is 0. 3 and sizing strain of steel 40Mn2V is 0.2, as
the sizing temperature is controlled higher than 835 °C, the mechanical properties can meet requirement of standard.

Material Index 36Mn2V, 40Mn2V, Non-Quenching and Tempering Steel for Oil Well Pipe, Thermal Simulation,
Continuous Rolling, Sizing, Structure, Property
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Table 1 Chemical composition of non-quenching and tempering steel 36 Mn2V
and 40Mn2V for pipe / %
4R C Si Mn P S Cu Ni Cr Mo A% N
36Mn2V  0.38 0.21 1.5 0.015 0.005 0.02 0.02 0.04 0.01 0.12 0.0049

40Mn2V 0.42 0.20 1.6 0.012 0.005 0.02
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Schematics of thermal simulating test process: (a) Nol ~ Nod samples; (1) No5 ~ Nol6
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Table 2 Parameters of simulating test for continuous roll-
ing process and sizing process
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4% 950 0.8 1.0 k¥ - - - -
54 1050 0.5 1.0 3%C/s 800 0.10 0.5 ~5%
6% 1050 0.5 1.0 3%C/s 850 0.10 0.5 "5
7% 1050 0.5 1.0 3€C/s 900 0.10 0.5 “¢%
8% 1050 0.5 1.0 3C/s 950 0.10 0.5 =5
9% 1050 0.5 1.0 3C/s 800 0.20 0.5 %
109 1050 0.5 1.0 3%C/s 850 0.20 0.5 3¢}
11* 1050 0.5 1.0 3C/s 900 0.20 0.5 =5
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Fig.2 True stress-strain curves for simulating hot continuous rolling of steel 36Mn2V (a)

and steel 40Mn2V (b)
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Fig.3 Curves of simulating hot continuous rolling and double sizing deformation of steel

36Mn2V (a) and steel 40Mn2V (b)
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