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Research and Application of Control Rolling and Cooling Technology
in 499MnVS3 Non-Quenched and Tempered Steel for Crankshaft

Liu Xianda, Hao Yanying and Liu Yunna
(Technology Center, Shijiazhuang Iron and Steel Co,HBIS Group, Shijiazhuang 050031)

Abstract The production flowsheet of non-quenched and tempered steel 49MnVS3 (/% :0.47C,0. 395i,0. 90Mn,
0. 016P,0. 050S,0. 22Cr,0. 09V ,0. 015Ti,0. 011A1,0. 02Ni) is pretreated hot-metal-60 t top and bottom combined brown
converter-LF-VD-220 mm x 300 mm bloom casting-contronled rolling and cooling, study the effect of contronled rolling and
cooling process on microstructure and properties of non-quenched and tempered steel 49MnVS3. Test parameters of ®110
mm rolled products; heating temperature of 1 150 ~1 250 °C, start rolling temperature 1 050 °C and finishing temperature
850 °C,70 C/min cooling speed after rolling, cooling start temperature of 850 °C and the end temperature 500 °C. The re-
sults showed that the grain size of the test furnace was improved by 0.5 ~ 1.0 and the banded structure was reduced by
0.5 ~1.5, the hardness, strength and plasticity are improved, and a good match of strength and toughness is obtained.
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Table 1 Chemical composition of steel 49MnVS3 /%

c Si  Mn P S Cr A Ti Al Ni
0.47 0.39 0.9 0.016 0.050 0.22 0.09 0.015 0.011 0.02
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Table 2 Heating process of casting bloom of steel

49MnVS3
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Table 3 HBW hardness value of test and non-test heats

e By 172 R frak-3
RAEPK 249 263 258
R IR 245 253 243
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Table 4 Band structure rating of test and non-test heats /
rating

mH ALy 172R h%
B 2.0 1.5 0
FEHRR PR 2.0 2.0 1.5

Bl R K @110 mm HAREH : (a) H1i,2.0 &5 (b)1/2 R, 1.5 %5(c) 30%,0 &
Fig.1 Band structure of test heats $110 mm rolled products: (a) centre, rating 2.0; (b) 1/2 R,rating 1.5; (c¢) edge, rating 0

2 HEABR ©110 mm HORAL : (a) Hil>,2.0 %;(b)1/2 R,2.0 &; (c) 1%, 1.5 %
Fig.2 Band structure of non-test heats ®110 mm rolled products: (a) centre, rating 2. 0; (b) 1/2 R,rating 2. 0; (c) edge, rating 1.5
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Table 5 Grain size rating of test and non-test heats /rating

g EFN 172 R hs%
REPR 7.0 7.0 7.5
FERBP K 6.5 6.0 6.5
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Table 6 Mechanical properties of test and non-test heats
s OREE RRE WK WEE  WwE
MPa MPa % % J
R HPIR 538 859 17.5 37 36
Bk 513 820 15.5 29 32
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Table 7 Rating of sulfide in test and non-test heats /rating
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