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Effect of Patenting Process on Structure and Properties
of 70 Steel Wire

Dong ShufengI , Zhao Gang1 , Ye Chuanlong1 , Bao SiqianI , Liu Jianbing2 , Li Junhong2 and Liu Xiaoping2
(1 Institute of Materials and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wire Rope Factory, Hunan Xiangtan Iron and Steel Co, Xiangtan 411101)

Abstract Effect of 900 °C soaking + 500 °C patenting for 54 s, air cooling treatment on structure and properties of
cold drawn wire of 70 steel (0. 67% ~0.75% C) with 38. 9% reduction from ®5. 5 mm hot rolled wire has heen studied.
Results show that with 500 °C patenting treatment the inoculation and transformation time of under-cooling austenite of the
steel is shortest, the tensile strength and elongation of steel wire increase respectively by 21. 4% and by 9. 5% to establish
the foundation for further increasing the comprehensive mechanical properties of steel wire by finishing fine drawing process.
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Table 1 Chemical composition of 70 steel wire /%

C Si Mn Cr Ni Cu
0.67~0.75 0.17~0.37 0.50~0.80 <0.25 <0.30 <0.25
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Fig. 1  Schematic diagram of expansion-time curve of austenite
isothermal transformation
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Fig.2 Time-temperature transformation curve of 70 steel meas-

ured by expansion method, 300 ~ 670 C
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Fig.3  Structure morphology of ®4 mm 70 steel wire at 900 C for 2
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~2.5 min, quick cooling to 670 C (a- pearlite + ferrite ) , 500

“C (b- pearlite + ferrite + minor bainite) , 400 C ( c- residual austenite + lower bainite) and 300 °C ( d- martensite + residual austenite

+ lower bainite) isothermal quenching treatment, SEM
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Fig.4 Tensile strain-siress curves of hot rolled 70 steel wire
(a) and patenting 70 steel wire (b)
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B 5 Frfisens 70 B2 805 (A ) : (a) FoRE, x200; (b) #EAATIRAE, x500; (o) #A S IREE, x 500

a) hot-rolled wire, x200; (b) before patenting, x500; (c¢) after paten-

Fig.5 Morphology of structure of 70 steel wire after tensile test; (

ting, x500, longitudinal section
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