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Optimization of Secondary Cooling Process for 150 mm x 150 mm
Billet Concasting

Liu Xin
(Shiheng Special Steel Works, Jinan Iron and Steel Group Corp, Feicheng 271612)

Abstract

The 150 mm x 150 mm billet of carbon and alloy constructional steel, high carbon steel and welding rod

steel casts by R9 m 4 strand concaster at Shiheng Special Steel Works. Through optimized secondary cooling process modi-

fied 0.5 ~ 0.8 MPa water pressure, 0.80 ~ 1.30 L/kg water ratio and 3 section manual water cooling process to 0.20 ~ 0.30

MPa water pressure, 0.25 ~0.75 L/kg and automatic (water + gas) - water cooling process, the middle crack and bulging

defects were eliminated and the rhomboidity, dispersed shrinkage and shrinkage cavity defects decreased by 50% ~ 80% .
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Table 1 Main parameters of billet concaster

WH B /mm BN /mm

P51 B /m min ! EFREFE/mm  HEKEm  REEAREA FEE/mm
4 9 000 150 x 150 1.8~2.8 2 800 ~ 12 000 16.438 25 1250
x2 ABPFMPLERD %
Table 2 Chemical compositions of typical steel grade /%

fh C Si Mn P S Cr Ni Cu [0]/10-%  [N]n0-¢
45 0.43~0.46 0.20~0.30 0.55~0.65 <0.025 <0.020 <0.05 <0.05 <0.12 <30 <50
T2A 0.70~0.74 0.15-~0.25 0.47~0.57 <0.020 <0.020 <0.05 <0.05 <0.10 <20 <40
HRB400 0.20~0.25 0.40~0.60 1.30~1.45 <0.040 <0.040

ML35 0.32~0.36 <0.15 0.47~0.57 <0.025 <0.020 <0.20 <0.20 <0.20
HO8Mn2SiA  <0.10 0.65~0.85 1.70~2.00 <0.030 <0.030 <0.20 <0.20 <0.20
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Table 3 Water ratio for different steel grade

MR 80 82B 70 72A 40Cr

60 65 MI35 20CrMo 20 35 HRBA400

HokKR/Mkg™! 0.25  0.25 0.3 0.3 0.35  0.45

0.4 0.4 0.4 0.35 0.5 0.5 0.6
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Table 5 Technical parameters for spray system at second-
ary cooling region

ol e . fmm B /MPa /MPa
0.8 1.0 12 14 16 1.8 2.0 2.2 REE 03 24 140 EX IS - 0.3
REERE /m-min-! 18 153 32 220 £ 0.2 0.2

B 1 4548 150 mm x 150 mm J7 SEHIEE- ¥ K B 2%
Fig.1 Curves of casting speed - secondary cooling water

rate for 150 mm x 150 mm billet of 0.45C steel
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Table 4 Secondary cooling parameters for each water sup-
ply curves

Bk ik
HA K il

1 2 3 4 5 6 71 8
HKR/L-kg™? 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
WK E/L-min~! 43 51 60 68 77 8 94 99

K
2B 175 W 430 2% KKk 02 0.2
3B 1.35 16 450 L Kk 0.2 0.2
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Table 6 Comparison of main process parameters between
before and after optimization of secondary cooling process
B BYKE KE  EK B Hok &
B¥ /mm  /MPa  HR ER /L-kg™!
tE4LET 3 4.38 0.50~0.80 F3h K¥  0.80~1.30
hik/s 4 5.53 0.20~0.30 Bz K% +5-K 0.25-0.75
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