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Abstract: With the development of bridge construction in the direction of sea-crossing, river-crossing, bay-crossing and
mountain-crossing, the requirement of bridge cable steel wire is higher since the span of suspension bridges and cable-stayed
bridges is getting larger. The double-layer composite microstructure of bridge cable steel wire is composed of cementite lamel-
lae and ferrite lamellae with certain intervals. And, the strength and plasticity-toughness of bridge cable steels are depended
on cementite lamellae and ferrite lamellae, respectively. The distance between two lamella is particularly important for the
strength and toughness of bridge cable steels. Firstly, the production and research status of ultra-high strength steel wire
(UHSSW) for bridge cables worldwide was reviewed in this paper, as well as the development of bridge construction. Moreo-
ver, the relationship between microstructure and mechanical properties of UHSSW for bridge cables was discussed. Its
strengthening-toughening mechanism was analyzed. The advantages and disadvantages of heat treatment technology being ap-
plied on UHSSW for bridge cables were also analyzed. The final tensile strength of cold drawing steel wire is determined by

both original tensile strength of wire rod and deformation during

cold drawing process. The microstructure variation and
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higher strength wire rod, and advanced cold drawing
technology for preventing the torsional property degradation of

steel wire during hot-dip galvanizing.
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Fig. 1 Preparation process of bridge cable steel wire
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Table 1 The demands of mechanical property for bridge cable

steel wire

Application conditions Performance requirements

Long span ( crossing the sea, High strength, strength fluctuation

river, canyon, elc.) in a small range

Large and lightweight High strength, lightweight

Strong winds and bil- High elongation, strength

lows fluctuation in a small range

Winds and
earthquakes

Earthquake energy High torsional property

Ship collision Strength fluctuation in a small range

Corrosive environment Corrosion resistance

. Stress fatigue resistance ,
Fatigue load . .
lamellar tearing resistance

Low manufacturing cost, High strength,

high efficiency and quality high torsional property
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2 a-Fe i JZH Fe,C )y 2 2Z 1] (SR EE Y L HR 455 )
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[T}

B2 FREOCARMMA L RER D . () BOLER, (b) 36
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Fig. 2 Schematic diagrams of microstructures of lamellar pearlite
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(a) pearlite colony, (b) pearlite lamellar
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Fig.3 Measurements for pearlite colony: (a) SEM!?) | (b) EBSD!®!
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Fig. 4 SEM images of steel wires microstructures: (a) after cold drawing, (b) after hot-dip galvanizing
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