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Key Technology and Application of Wire Rod
Uniformity for MT Grade Steel Cord

Gao Yongbin, Li Maimai, Guo Luofang, Dai Fangyin, Jiang Jun, Yuan Xiangkun, Zhang Wentao
(Institute of Wire and Rod Research , Qingdao Special Steel Co., Ltd., Qingdao 266409 , China)

Abstract: The chemical composition of C97D2-E wire rod for MT grade steel cord was designed by increasing carbon con-
tent and Cr alloying to improve the strength of cord steel. A new solidification heat transfer model was established by using
Scheil-Gulliver solidification micro-segregation theory to guide C97D2-E continuous casting process, and the defects of
central segregation, porosity and internal crack of continuous casting slab were solved. After optimization, the carbon seg-
regation index of semi-finished product can be controlled within 1. 05. The air-cooling process was optimized by using spe-
cially designed tuyere nozzle and “optiflex” device of Stelmor , after air-cooling process optimization, the spacing between
the layers of wire rod sorbite was obviously reduced, and the sorbite plate was more straight, the lamellar space of the rod
was controlled at 89 nm, the particle size of the pearlite was more uniform and smaller, and the size of the pearlite was con-
trolled at 20 pm; the tensile strength of finished steel wire reached 4 089 MPa, there was no delamination during torsion
and no broken wire during laying to 5 000 m, which can meet the requirements of 2x0. 30 MT steel cord.
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Table 1 Chemical composition of C97D2-E steel cord
wire rod %
iH C Si Mn P S Cr
brifE 0.95~1.01 0.15~0.35 0.20~0.50 <0.025 <0.020 <0.50
S 0.98 0.21 0.25 0.010 0.009 0.34
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Fig. 1  Scheil-gulliver micro—segregation model diagram
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Fig. 2 Comparculation results of new solidification heat trans-

fer model and nail test: (a) Simulation of liquid core at the end

of solidification , (b) Comparison of calculation and nail shoot-

ing results , (¢) Simulation of temperature field at nail shooting
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Table 2 Comparison of continuous casting process parameters before and after optimization
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Fig. 3 Macrostructure of continuous casting billets and semi~finished products
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Fig. 4 Carbon Segregation Index of $80 mm semi~finished products :

bution of carbon bias

(a) Sampling diagram of round steel , (b) exponential distri-
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Fig. 5 Comparison of microstructure of wire rod :
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Fig. 6 Mechanical properties of steel cord wire rod and copper—plated steel wire :

(a) tensile strength , (b) section shrinkage
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Table 3 Comparison of key indexes of MT grade steel cord
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