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Application of Double Through-Water Cooling Technology for
HRB335 Hot-Rolled Ribbed Steel Bar after Rolling

Jiao Guoli', Liu Xia’ and He Wenping’
(1 Northwest Venture Machinery and Equipment Manufacturing Co Ltd, Baosteel, Baotou 014010,
2 Department of Mechanical Engineering, Baotou Iron and Steel Vocational Technology Institute, Baotou 014010)

Abstract In view of the problem of insufficient capacity of cooling hed with increasing output of rolling mill products,
the through-water cooling unit for rolled bar is installed. Production results show that for HRB335 ®16 mm hot-rolled rib-
bed steel bar (/% ; 0.20C, 0.20 ~0.40Si, 0.4 ~ 1. 2Mn ), with original finishing rolling speed 10.5 ~ 11.0 m/s, the
beginning temperature of steel bar at cooling bed is 1 020 ~ 1050 °C, the vield, tensile strength and elongation of ribbed
bar are respectively 342 MPa, 520 MPa and 16. 5% ; and after using through-water cooling system, the finishing rolling
speed increases to 11.5 ~12. 0 m/s, the beginning temperature of steel bar at cooling bed decreases to 880 ~900 C and at
outlet of cooling bed the temperature of bar is 260 °C , the yield, tensile strength and elongation of ribbed bar increase re-
spectively to 360 MPa, 556 MPa and 16. 9% , and the productivity of mill increases by 3% ~5% .

Material Index HRB335(20MnSi) Steel, Hot-rolled Ribbed Steel Bar, Through-Water Cooling after Rolling, Me-
chanical Properties, Cooling Bed, Productivity
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Table 1  Rolling stock size and technical parameters of
blooming mill

JHIK LAY L/ mm 4%/ mm N E/mm

K19 = 110 20 +4

K18 i) 81.8 20 +3

K17 Vil 90 20 +3

K16 1 62 14 +2

K15 yil 63.5 14 +2
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Table 2 Rolling stock size and technical parameters of me-
dium section mill

HK LA LR /mm R4/ mm A%/ mm
K14 B 51 x108 10 +2
K13 il 56.5 x56.5 10 +2
K12 o 36 x81 8 +1
K11 bil 41.5 x41.5 6 +1
K10 i 28 x 56 6 +1
K9 bl 30.5 x30.5 5 +1
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Table 3 Rolling stock size and technical parameters of fin-
ishing mill ( ®12 mm ribbed steel bar)

EIK fLE FLAEE/mm  BEE/mm  AF/mm
K8 % 21 2.4 £0.4
K7 27.3 2.3 +0.4
K6 5 13 2.4 +0.4
Ks & 20.3 1.7 +0.4
K4 i 9.6 2.2 £0.3
K3 15.3 1.8 £0.3
K2 i 8.4 2.0 £0.3
KI Bl 11.5 1.0 £0.3
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Table 4 Comparison of mechanical properties of ®16 mm
hot-rolled ribbed bar before and after using through-water
cooling system

5 H BRI o /MPa  HURIMREE 0,/ MPa K E 8/ %
BHR 342 520 16.5
Vs HIG 360 556 16.9

x5 FALHIRMXIRNMEBEE(EX,35~38 C)
Table 5 Temperature of steel bar at various measured
point during through-water cooling process (in summer,
35~38 C)

Mig/mm  E A MO ERK TRKE
d20 1050 1042 940 935 265
18 1020 1020 923 917 252
16 1.000 993 916 910 235
14 989 985 908 900 223
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Fig. I Structure morphology of ®18 mm hot-rolled ribbed steel bar rolling without using (a) and with using (b) through-water cooling
system
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