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Quality Control of Non-Quenched and Tempered Steel MnVS Series
Produced by 50 t UHP EAF-LF-VD-CC Flow Sheet

Zhao Guanfu''?, Wang Jingsong', Wu Bing"'* and Ma Chuanqing’
(1 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
2 Special Steel Division, Laiwu Iron and Steel Group Co Lid, Laiwu 271104)

Abstract According to existing metallurgical quality issue for production of non-quenched and tempered steel MnVS
series including low yield of sulfur, poor casting characteristics and low qualified ratio of steel products in nondestructive
testing, with stable sulfur wire feeding speed 80 ~ 100 m/min, using premelted refining slag, slag basicity =3. 0 by adding
lime in refining and optimizing casting and rolling parameters etc. the average yield of sulfur is up to 84% , carbon segrega-
tion extent decreases, first qualified ratio of macro-, micro-structure and heading upsetting of products is respectively up to

100% , 99. 10% and 100% , the products quality and comprehensive properties all meet the requirement of user.
Material Index Non-Quenched and Tempered Steel MnVS Series, EAF-LF-VD-CC Flow Sheet, Process Optimiza-

tion, Quality Control
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Table 1 Chemical composition of steel MnVS series /%

=p mH C Si Mn v S P Al Cr Ni Cu Mo
45MnVS ol 0.42 ~ 0.30 ~ 1.00 ~ 0.06 ~ 0.035 ~ s 0.010 ~ = = = =
0.49 0.60 1.50 0.13 0.075 0.035 0. 060 0.30 0.30 0.30 0.10
e 0.43 ~ 0.31 ~ 1.24 ~ 0.06 ~ 0.040~ 0.010~ 0.019 ~ 0.02 ~ 0.01 ~ 0.02 ~ 0.002 ~
ue 0.47 0.39 1.30 0.08 0.052 0.020 0.030 0.05 0.03 0.04 0.008
33MnVS bR 0.32 ~ 0.25 ~ 1.00 ~ 0.08 ~ 0.025 ~ = 0.015 ~ = = = =
0.36 0.60 1.50 0.13 0.035 0.035 0. 050 0.30 0.20 0.20 0.10
R 0.32 ~ 0.30 ~ 1.14 ~ 0.08 ~ 0.028 ~ 0.012~ 0.024 ~ 0.12 ~ 0.02 ~ 0.04 ~ 0.003 ~
0.34 0.37 1.16 0.10 0.033 0.019 0.035 0.16 0.04 0. 06 0. 008
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Table 2 Mechanical properties of steel MnVS series Hbé}]%m tﬂ;ﬂﬁjq H‘ﬁi@%c
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Fig. 1  Morphology and energy spectrum analysis of inclusion in products of steel MnVS series hefore (a) and after (b) process opti-

mization; ( ¢) morphology of structure of steel MnVS products
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Table 3 Main ingredient of refining slag /%
Al 0, Si0, Ca0 MgO H,0
=50 <15 25 ~30 =8 <0.5
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Table 4 Parameters of casting process and before and af-
ter optimization

B/ (m - min~")

RN hEamk

L T 30mm % 220mm 260mm x 300mm BL/A  BiER/He E/C
LB 0.90~1.25 0.55-0.70 200 3.0 15 ~35
ffLjs 1.03-1.07 0.58~0.62 260 3.0 15 ~25
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Table 5 Parameters of rolling process before and after op-
timization
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Table 6 Examination results of nonmetallic inclusions in
products /rating
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