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An Analysis on Fracture of Hard Wire of Steel 65C during Hot
Rolled Coil Cold Drawing Process

Zhang Chaolei', Liu Yazheng', Zhou leyu' and Tang Shan®
(1 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 Shandong Sanshan Group Co Lid, Yanggu 252300)

Abstract The production process flow sheet for hard wire coil of steel 65C (/% : 0.62 ~0.70C, 0. 18 ~0.28Si,
0.55 ~0.75Mn) is 120 t converter-LF-170 mm x 170 mm costing billet-rolling by high speed mill. The fracture cause of
steel 65C during ®6. 5 mm hot rolled coil cold-drawing to ®1.85 mm wire has been analyzed by optical microscope and
scanning electron microscope. Test results show that the macro-feature of fracture is pencil-tip in shape, and the structure
homogeneity at coil cross section is poor; the cracks originate at coarse proeutectoid ferrite and thick-lamellar cementite in
center of section; and the main causes of fracture are low sorbite percentage, existing large block proeutectoid ferrite and

central carbon segregation.
Material Index Steel 65C, Hard Wire, Hot-Rolled Coil, Cold Drawing, Pencil-Tip Shaped Fracture, Proeutectoid

Ferrite, Central Segregation
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Table 1 Chemical composition of hard wire steel 65C /%

C Si Mn

0.62~ 0.18~ 0.55~ = < < <

P S Cr Ni Cu
=
0.70 0.28 0.75 0.025 0.020 0.25 0.30 0.25
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Fig. 1  Morphology of macro-fracture surface of hard wire
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Fig.2  Structure morphology of cross section of fracture wire,
optical- /mm; (a) ®4.22; (b) ®3.54; (c) ®2.32
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Fig.4  Structure morphology of longitudinal section of fracture
wire, SEM- /mm: (a,) (b,) ®4.22; (a,) (by) ®3.43; (a;)
(by) ®2.32; V-shaped crack (a,) and fracture (a,) (ay); (b,)

(by) (by) crack originating at center course proeutectoid ferrite
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Fig.3  Structure morphology of center at cross section of fracture wire, SEM- /mm: (a)
®4.22; (b) $3.54; (c) $2.32
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Fig.5 Morphology of structure in center of longitudinal section of ®2. 32 mm fracture wire, optical
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Fig. 6  Crack at longitudinal section of ®2.32 mm fracture
wire, SEM (a), and energy dispersive X-ray spectrum ( EDS)
analysis (b)
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