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Effect of Microstructure Evolution on Mechanical Properties
of 87Mmnsi Steel Wire Rod for Bridge Cable
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Abstract: According to the abnormal fracture phenomenon of 87MnSi steel wire rod for bridge cable, the evolution of mi-
crostructure and mechanical properties during production processing were systematically analyzed. The results show that
the microstructure of the rod is composed of pearlite and a small amount of proeutectoid ferrite , and the cementite lamellae
are randomly distributed. After cold drawing, the cementite lamellae are rotated or fibrotic, and some cementite are bro-
ken and dissolved, the dissolution amount is 1. 40wt. % (9. 69%). After ho-dip galvanizing, the dissolved cementite is
spheroidized. In the process of cold drawing, hot-dip galvanizing and stabilization treatment, the microhardness of wire
rod (329. 8HV) increases (450. 2HV) firstly, then decreases (447. 9HV) and increases (474. 8HV ) finally. The cement-
ite dissolved in the cold drawing process increases the hardness of the steel wire to 468. 3HV, while the spheroidized ce-
mentite in the hot galvanizing process decreases the hardness to 439. 8HV, and deteriorates tensile property. When the de-
gree of spheroidization of cementite on the edge is obvious, the microstructure and mechanical properties of the steel wire
inside and outside are greatly different, and the fracture is eventually caused by uneven force during stabilizing treatment.
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Table 1 Main chemical composition of 87MnSi steel for
bridge cable %

C Si Mn P S Fe

0.88 0.79 0.66 0.009 3 0.001 2 Bal.
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Fig. 1

Metallographic structure of 87MnSi steel wire rod :
(a) edge, (b) core
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Fig. 2 Microstructure evolution during cold drawing of 87MnSi

steel: (a) macrostructure of wire rod (b) microstructure of wire

rod, (¢) core of drawing wire, (d) edge of drawing wire
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Fig. 3 Qualitative and quantitative analysis of the dissolution

behavior of 87MnSi steel cementite after drawing: (a) XRD dif-

fraction peak, (b) magnetization curve
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Fig. 4 Microstructure of 87MnSi steel hot dip galvanizing and stabilization treatment: (a) hot dip galvanizing—core, (b) hot dip

galvanizing—edge, (c¢) stabilization—core, (d) stabilization—edge, (e) stabilization fracture samlpe—core, (f) stabilization fracture

samlpe—edge
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rod — cold drawing — hot dip galvanizing— stabilization
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