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Development of High Strengthening and Toughening TMCP
of 40MnVS Steel Round Bars for Direct Cutting Appliction

Ji Ling, Yu Daojun
( Institute of Material Research, Jingjiang Special Steel Co. , Lid. , Jingjiang 214500)

Abstract ; Using Theno-Mechanicd Control Process ( TMCP) of 1 030 C breakdownrdling 800 °C continous rolling and wa-
ter through after rolling, ®110 mm non-quench and tempering ( NQT) 42MnVS for free cutting application was trial pro-
duced. The results indicate that water fast cooling process of rolled steel can refine grain size, improve banded structure ob-
viously and increase mechanical properties of steel. At the condition that tensile strength reaches 945 MPa and yield
strength reaches 800 MPa, the impact energy A,, of steel products can still reaches more than 70 J. Tt can be used to re-
place 42CrMo NQT steel.
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Table 1 Chemical composition of 40MnVS steel/ %

[ Si Mn P 8 Cr Ni Cu Mo \Y
0.50 0.20~0.40 1.00~1.40 =0.015 0.020 ~0.040 =0.30 =0.30 =0.20 =0.20 0.05 ~0.15
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Fig.1 Schematic diagram of TMCP of ®110 mm 40MnVS steel

round bar
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Fig.2 Schematic diagram of time-temperature of 40MnVS steel
@®110 mm round bar after rolling and water through after cooling
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Fig.3 Microstructure of 40MnVS steel after rolling with non water through and water through cooling: with out trans-water; below steel
surface 1 mm (a); 8 mm (b) and 18 mm (c) ;with trans-water; below steel surface 1 mm (d) ; 8 mm (e) and 18 mm (f)

F2 AFK(1)FMFK(2)AHE ®110 mm 40MnVS EFERE T 18 mm & S1# 1448
Table 2 Mechanical properties of 40MnVS steel #110 mm round bars at below steel surface 18 mm, non water through (1)

water through (2)

T PUPRAE (R, ) /MPa  JEARGREE (R, ) /MPa  GEMISR(A) /% WrmWedn R (Z2) /% whiish(AL) /] @ (HBW)
(1) AgEk 860 590 21.5 54 68 ,65,56 254
(2) %k 945 800 19.5 58 78,70,75 278
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Fig.4 Hardness value distribution at cross section of 40MnVS
steel @110 mm round bars with (1) non water through (2) wa-
ter through
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