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Development of Environmental Load Reducing Type High-strength Wire Rod for Parallel Wire Strand
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Abstract

DLP process was applied for the high-strength wire rod used for a bridge cable. In order to apply
DLP process for Si-added high carbon steel, the biggest problem was preventing upper bainite
generation of wire rod surface. It is revealed that upper bainite generation suppressed by grain
boundary segregation of boron. Applying developed B-added high carbon steel, the manufactured
wires of 1960 MPa grade were satisfied the demanded characteristics. This technique enables to
enhance productivity and to reduce a discharge of the CO, gas and the consumption of lead in the

manufacturing process of high tensile grade wire.
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Chemical compositions example
(mass%)
Steel C Si Mn Cr Application
S82A 0.82 0.20 0.40 - T
S92ACr 0.92 0.20 0.30 0.25 STC
SWRS82B 0.82 0.20 0.75 -
S82BM 0.82 0.90 0.75 - PWS
S87AM 0.87 1.05 0.35 0.25
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Chemical compositions of developed steel

Chemical composition (mass%) |Apply strength (MPa)
C Si | Mn | Cr | B,Ti | Smm¢ | 7mm¢
S87BM | 0.87 | 0.90 | 0.75 - | Added| 1960 1770
S92AM | 0.92 | 1.05 | 0.35 | 0.30 | Added| 1960 1860
S97AM | 0.97 | 1.20 | 0.35 | 0.25 | Added - 1960

Steel
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Trial results
Tensile test Torsion test
. . . Young's . Number of o
Steel Diameter |Tensile stress| Yield stress Elongation . Delamination
[mm] [MPa] (MPa] modulus [%] torsion (%]
mm a a
[GPa] ° [turs] °
S87BM 5.42 2020 1796 204 6.2 25 0
S87BM 7.03 1864 1760 206 6.2 26 0
S92AM 7.02 1920 1588 200 5.9 24 0
S97AM 7.01 2065 1872 210 5.8 25 0
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