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Synopsis :

Segregation ration of carbon at the central part in the continuously cast bloom can be
controlled to the aimed value between 0.6 and 1.0 by applying a continuous forging
process. The effect of carbon content on the ductility of high carbon steel after cold
drawing has been studied to determine the optimum carbon content at the central part
of bloom and to improve its drawability. The ductility of high carbon steel wire depends
on the volume fraction of ferrite and interlamellar spacing of pearlite. The ductility of
hypo-eutectoid steel wire is improved by the decrease in the volume fraction of ferrite
owing to the increase in carbon content. The ductility of eutectoid steel decreases with
an increase in carbon content. A 0.72% carbon steel wire, therefor, has the best ductility
among steels with carbon content between 0.42% and 0.95%. On the basis of the above
investigation, it has been verified that a 0.8%C steel with 0.5 to 0.8% Mn has excellent
drawability by controlling the carbon content to 0.7 to 0.75% at the central part in the

continuously forged bloom.

(c)JFE Steel Corporation, 2003
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Improvement of Drawability of High Carbon Steel Wire Rods
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Segregation ratio of carbon at the central part in the continuously cast bloom can be controlled to the aimed value
between 0.6 and 1.0 by applying a continuous forging process. The effect of carbon content on the ductility of high carbon
steel after cold drawing has been studied to determine the optimum carbon content at the central part of bloom and to
improve its drawability. The ductility of high carbon steel wire depends on the volume fraction of ferrite and interlamellar
spacing of pearlite. The ductility of hypo-eutectoid steel wire is improved by the decrease in the volume fraction of ferrite
owing to the increase in carbon content. The ductility of eutectoid steel decreases with an increase in carbon content. A
0.72% carbon steel wire, therefore, has the best ductility among steels with carbon content between 0,429 and 0.95%. On
the hasis of the above investigation, it has been verified that a 0.8%C steel with 0.5 to 0.8%Mn has excellent drawability
by controlling the carbon content te 0.7 to 0.75% at the central part in the continuously forged bloom.
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Table 1 Chemical compusitions of steels used (mass%)

Steel C 5i Mn p ] N
A 0.42 0.20 0.49 0.0l 0.007  0.0033
B 0.61 0.20 .50 D010  §.008  0.0035
C 0.72 0.20 (.51 0.010  6.007 0.0032
D (.84 0.20 0.49 0.010  0.008 0.0030
E 0.95 .20 0.49 0.010  0.008 0.0040
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Fig. 1 Schematic iflustration of drawing with die approach
angle of 25
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Steel A0.42%C)

Steel B(0.61%0) §

Steel C(0.72%C)

Steel D10.84%C)

Steel E10.495%C) §

Photo 1 Optical micrographs of 5.5 mme¢ wire rods after

hot rollting

Table 2 Micrastructures and mechanical properties of 5.5 mm¢ wire rods after hot rolling

. Mechanical properties
Steel ¢ Microstructures Vi As YS TS El RA HV
(%) (%) (gem)
(MPa) {MPa) (%) (%) (49 0N}
A 0.42 Ferrite and Pearlite 22.8 0.181 441 649 19 61 157
B 0.61 Ferrite and Pearlite 3.6 0.152 548 847 12 53 232
C 0.72 Ferrite and Pearlite 0.7 0.145 661 985 11 48 288
D 0.84 Pearlite 0 0.125 691 1096 8 44 333
E 0.95 Pearlite 0 0.093 i 785 1207 7 35 367
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Fig. 2 Relationship between tensile strength and reduction
of area of the steels after drawing
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Fig. 3 Relationship between tensile strength and number of
bending of the steels after drawing
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Fig. 4 Relationship between tensile strength and number of
torsion of the steels after drawing
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Photo 2 Optical micrographs of steels A, B and D cold
drawn with ¢ of 1.34
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Steel C B

Steel B §

Photo 3 SEM photographs of tenstle fracture surface of the
steels after drawing with & of 1.34
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Fig. 5 Relationship between carbon content and drawability
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Table 3 Chemical compositions of steels used {mass%)

Steel C Si Mn P S |Size{mmd)
SWRS82B | 0.82 0.20 0.8 0.013 0.008 11
SWRHS82A | 0.83 0.19 0.50 0.010 0.007 5.5
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