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Analysis on Shear Stress During Drawing Process of Pearlite
Structure of High Carbon Steel
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Abstract

This paper presents a study on defects in pearlite lamella structure of high carbon steel by means of finite-element
method(FEM) simulation. High-carbon pearlite steel wire is characterized by its nano-sized microstructure feature of
alternation ferrite and cementite. The likely fatigue crack is located on interface of the lamella structure where the
maximum amplitude of the longitudinal shear stress and transverse shear stress was calculated during cyclic loading. The
FEM is proposed for maximum shear stress from loading of lamella structure, and a method is predicted to analyze the
likely fatigue crack generation. It is possible to obtain the important basic data which can be guaranteed in the ductility of
high carbon steel wire by using FEM simulation.
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Fig. 1 Expression of shear stress
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Fig. 3 Drawing process variables of lamella structure
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Table 1 Process conditions of wire drawing

Drawing conditions Values

Cementite thickness = t (mm) 0.05

Lamella spacing = Ls (mm) 0.2625,0.3125

Semi-die angle= a (°) 5,7,10,13

Reduction in area = R.A (%) 10, 15, 20, 25

Table 2 Material properties of cementite and ferrite

Materials Flow Stress [MPa]
Cementite | AISI1080 | & =1332.21(2)"*
Ferite | AISI1010 | & =452.8(&)""
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Fig. 4 Fracture mode for twist test
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Fig. 6 Location of shear stress analysis according to
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