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Research and Application of Surface Crack Control Technology
of 12Cr1MoV Steel Rolled Products

Liu Xulong
(Special Steel Department, Laiwu Branch, Shandong Iron and Steel Corp Ltd,Laiwu 271105)

Abstract For the diffecrent degress surface crack occur in the prodution of steel 12CrlMoV , it was confirmed by met-
allographic microscope and scanning electron microscope that cracks in the rolled material were caused by cracks in the cast
billet. Based on the analysis of the causes of the cracks, it is concluded that the cleanliness of molten steel ,the nitrogen con-
tent of molten steel and the steel shielding slag in mould are the main reasons for the cracks. Improve the cleanliness of mol-
ten steel by controlling the terminal carbon of the electric furnace , optimizing the refining slag system and treating the deoxy-
genation products with calcification, controlling the nitride precipitation on the surface of the billet, ensuring the N content of
steel < 0.007% ,and using pipe billet steel shielding slag, the surface crack defect rate of 12Cr1MoV steel decreased from

1.6% t00.3%.
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Table 1 Chemical composition of tube products of steel 12Crl1MoV/ %

i C Si Mn P S Cr Mo A Ni Cu
Rk 0.08 ~0.150.17 ~0.37 0.40~0.70 <0.025 <0.020 0.90~1.200.25~0.350.15~0.30 =<0.30 <0.25
i 0.12 0.21 0.58 0.007 0.004 0.98 0.26 0.16 0.02 0.03
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Fig.1 Morphology of surface defects of ®500 mm casting bloon

(a) and surface defects of ®120 mm peeling product (b) of

steel 12Cr1 MoV

2 " 12CrlMoV 4§ ®120 mm %1 4H4ITESH ; (a) X100 , (b)
X200

Fig.2 Morphology of structure of ®120 mm rolled products of

steel 12Crl MoV ;X100 (a) and X200 (b)
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Fig. 3  Morphology of typical defects in ®500 mm casting
bloom of steel 12Crl MoV ,SEM
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Table 2 Control target of EAF end carbon and loss of alu-

minium in refining/ %
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Table 3 Changes in slag composition before and after VD
treatment/ %
T# 3SFe Ca0 ALO, Mg0 S0, MnO, P,0; HE
VDRF 0.58 52.36 22.16 7.27 12.38 0.16 0.73 2.36
VDJf5 0.61 50.45 25.44 7.95 9.26 0.17 0.77 1.98
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Table 4 Performance of optimized protection slag
BB % R WE g0  HE /
vk W (1350 €Y/ (1300%C)/ 2 (0.15 ~ ﬁ)ﬁ_s g
Si0, AlLO, Fe,0, Ca0 Mg0 (R) (Pa-s) 5 w8 mT) <

124901 27.38 8.77 0.55 31.37 2.07 1.15 51 0.73 0.3 95 0.74 1201
125116  27.20 8.83 0.63 32.20 1.81 1.18 50 0.73 0.3 95 0.83 1209
010130 26.40 8.88 0.60 31.94 1.74 1.21 46 0.75 0.3 95 0.81 1195
051805 26.42 8.87 0.64 32,20 1.70 1.22 50 0.73 0.3 96 0.83 1209
062411 26.84 8.65 0.60 31.56 1.81 1.18 48 0.73 0.3 95 0.77 1186
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