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Effect of Cooling Rate on Structure and Properties of ®13 mm
SWRHS2B Rod Coil and Optimized Practice of Controlled
Cooling Process

Qin Fengting' , Wang Hongwei', Dong Zhanli’ and Song Yu’an'
(1 Department of Metallurgy and Chemical Industry, Jiyuan Vocational Technical College, Jiynan 459000;
2 Henan Jiyuan Iron and Steel ( Group) Co Ltd, Jiyuan 459000)

Abstract The phase transformation point and continuous cooling transformation ( CCT) curves of SWRHB2B steel
(/% ; 0.80C, 0.84Mn, 0.22Si, 0.013P, 0. 008S, 0.32Cr) are measured by thermal simulation machine, and the effect
of cooling rate (1 ~25 %C/s) on phase transformation structure, pearlite interlamellar spacing and mechanical properties of
SWRHS2B rod coil is analyzed by optical microscope, SEM, TEM and mechanical testing to get the optimum cooling rate
8 ~10 C/s. The commercial production test is carried out by 150 mm x 150 mm billet of SWRH82B steel rolled to ®13
mm rod coil and fan cooling with four Z, ~ Z,; cooling roller speed (0.8 ~1.25 m/s, 1.0 ~1.45 m/s, 1.05 ~1.50 m/s
and 1. 10 ~1.55 m/s) and cooling rate (8.9, 9.5, 10.4 and 11.2 C/s), and it is obtained that in order to get optimum
cooling rate 8 ~ 10 C/s at Stelmor cooling line the roller speed of first section should be 0.8 ~1.0 m/s to come up to the
required index of user; aged tensile strength =1 130 MPa and reduction of area =30% , sorbitic structure ratio =80%
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and depth of surface decarburization <1.5% D (D- diameter of rod coil).
Material Index @13 mm Rod Coil, SWRH82B Steel, Controlling Cooling Process, Phase Transformation Structure,

Roller Speed of First Section, Mechanical Properties
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Table 1 Chemical composition of rod coil of SWRHS2B
steel / %
C Mn Si P S Cr

0. 80 0.84 0.22 0.013 0.008 0.32
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Morphology of structure of ®13 mm SWRH82B steel rod coil, cooling rate /
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Fig.1 CCT diagram of SWRH82B steel rod coil
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Fig.3 SEM morphology of structure of ®13 mm SWRH82B steel rod coil ,
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Table 2 Effect of cooling rate on phase transformation temperature,
structure and phase content and hardness of rod coil of SWRH82B
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Table 3 Effect of cooling rate on interlamellar spacing of
pearlite in rod coil of SWRHS2B steel

WHEE,  MEXFY  PHARE/ bR
(€T s B/ C < (A1 EE/ wm
1 626 51 0.158
3 607.5 69.5 0.114
5 592 85 0.086
6 577 100 0.080
8 571.5 105.5 0.076
10 544 133 0.062
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Table 4 Parameters of SWRHS82B steel 150 mm x 150 mm billet heating scheme and hot rolling control process parameters
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Table 5 Design of fan cooling roller speed for rod coil of
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, - z, 1.25 1.45 1.50 1.55
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Table 6 Examination results of performance of commercial-pilot SWRHS82B steel rod coil
T¥ BHEEs RASHBMRISX)  BaEs BREEERD, 8 5 g, HERENERE/ pm
HE (C-s') R,/MPa Z/% % R/ % il ) mm  HB1AL B
1 8.9 1143 31.0 9.0 14,95 S+ BARP 0 0.22 0.24
2 9.5 1168 36.5 9.0 14%,95 S+/bRARP 0.10 0.20 0.25
3 10.4 1152 34.5 9.0 14£,95 S+ BARP+LEM  0.08 0.19 0.26
4 11.2 1154 35.5 9.0 128,95 S+ RARP+PEM  0.07 0.18 0.28
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