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Analysis on Pencil-Tip Shaped Fracture of Cord Steel 72A during
Cold Drawing and Improvement of Process

Meng Xiancheng', Wang Yong® and Liu Yazheng'
(1 School of Material Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 Technology Service and Development Centre, Xingtai Iron and Steel Co Ltd, Xingtai 054027)

Abstract Un-homogeneity of deformation is the driving force on pencil-tip shaped fracture of cord steel 72A during
cold drawing. The coarse proeutectoid ferrite and thicker cementite lamella at center of wire are source of crack during
rough drawing; and the crack produced by center segregation often occurs during middle-drawing. With controlling center
carbon segregation index of cast billet <1.1, using =15 /s quick cooling process before phase transformation, control-
ling cooling at phase transformation zone 600 ~ 620 °C similar isothermal transformation to obtain proeutectoid ferrite content
<0. 8% , uniform sorbite structure being up to 90% , the pencil-tip shaped fracture of 72A steel wire during straight-line
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drawing is basically avoided.

Material Index Cord Steel, 72A, Direct Drawing Process, Pencil-Tip Shaped Fracture
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Table 1 Chemical composition of typical test steel /%

C Si Mn P S Al Ti 0 N

0.74 0.21 0.53 0.014 0.011 0.0013 0.0020 0.0019 0.0026
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Fig.1 (a), (b) Morphology of macrostructure of pencil-tip shaped
fracture; (c) Morphology of section macrostructure of pencil-tip shaped

fracture of ®3. 54 mm wire during rough drawing
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Fig.2 Coarse proeutectoid ferrite at center (a) and formed source of crack (b) ; thicker cementite lamella (¢) fracture or micro-void
coalescence formed source of crack (d)
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Fig.3 (a), (b) morphology of source of crack at center segregation area of fine wire with pencil-tip shaped fracture ; morphology of
inclusions type A (c) and type D (d) in fine wire with pencil-tip shaped fracture and formed crack
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Structure morphology of cross section of wire with isothermal transformation at
600 ~620 C: (a) edge; (b) 1/2 radius; (c) center
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