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Effects of Self-Tempering Temperature on Microstructure and
Performance of Vanadium and Titanium Microalloyed
45MnVTi Non Quenched and Tempered Steel

Xue Weijiang', Qu Xiaobo', Wang Jun' and Bao Yaozong’
(1 Jiang Su Yong Gang Group Co Lid ,Zhangjiagang 215628 ; 2 Central Iron and Steel Research Institute , Beijing100081 )

Abstract The structure and mechenical properties of ®52 mm 45MnVTi steel finished rolling at 917 ~922 C and
water-cooling-self-tempering with 680 ~ 830 “Chave been tested and researched. Results show that the microstructure of as-
prepared steel consists of ferrite and pearlite, with the decrease of self-tempering temperature , the yield strength and tensile
strength of steel gradually increase, and toughness increases at first and then decreases. When the range of self-tempering
temperature is 750 to 770 °C , the microstructure of steel products is fine ferrite and pealite,and the test steel average value
of tensile Strength 841 MPa, yield Strength 547.5 MPa, impact energy 50.5 ] with an optimal match between the strength
and toughness of steel and pearite lamellar spacing 2. 39 pum,to meet the use requirements.
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Table 1 Chemical composition of 45MnVTi steel’ %
C Si Mn p 8 v Ti Al
0.40~ 0.15~ 0.80 ~ = = 0.005~ 0.010~ 0.015~
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Table 2 Rolling temperature and self-tempering tempera-

ture of 45MnVTi steel
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Fig.1 CCT curves of 45MnVTi steel
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Table 3 Effect of self-tempering temperature on mechanical properties of 45MnVTi steel

HBW101300 FEE{H

REEE REE/C R/MPa R,/MPa A/% 7/% Agig/]

RS IRETIR B 1 Ki2 IR 12 4 T
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3# 750 845 548 21.5 52 49 243.7 257.4 255.9
4* 770 837 547 22 53 52 244.5 259.4 246. 1
5* 800 815 549 21 53 52 242.0 252.0 251.9
6" 830 805 525 20 51 43 250.5 252.5 257.0
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Fig.2 Morphology of structure of 45MnVTi steel ®52 mm bar with self-tempering temperature 680 °C (a,) (b, ) (¢,),750 C (a,)

(b,) (e;) and 830 °C (a;) (by) (e;) :(a;)(a;) (a;3) center; (b, ) (b,) (b;) 172R;(c;) (¢;) (¢;) edge
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Fig.3 Pearlite interlamellar spacing of 45MnVTi steel self-tempering with 680 °C (a) ,750 “C(b) and 830 C(c)
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