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FEM analysis of Peadite Lamella Structure of High Carbon Steel on
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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. FEM simulation was performed
based on a suitable FE model describing the boundary conditions and the exact material behavior. Due
to the lamella structure in high carbon pearlite steel wire, material plastic behavior was taken into
account on deformation of ferrite and cementite. The effects of many important parameters(reduction in
area, semi-die angle, lamella spacing, cementite thickness) on wire drawing process can be predicted by
DEFORM-2D. 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 FE model of lamella structure

Fig. 2 Drawing process variables of lamella
structure
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Table 1 Drawing process conditions of lamella
structure

Drawing conditions Values

0.03, 0.05, 0.07mm

Cementite thickness ( t )

Lamella spacing ( Ls ) 0.2625, 0.3125mm

Semi-die angle ( o °) 5, 7,9, 13
Reduction in area ( RA % ) 10, 15, 20, 25
Friction factor ( m ) 0.1

Table 2 Material properties of cementite and ferrite

. Flow stress-
Materials .
strain(MPa)
Cementite | AISI 1080 o =1322.1 (g e

Ferrite | AISI 1010 | 5 — 4508 (z)"%
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