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Effect of Small Surface Defects in the Starting Material on Product
Quiality after Drawing
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Abstract

In the current study, the effect of small surface defects in the starting material including roughness, indentations, or
scratches, which are perpendicular to the direction of drawing, on the product quality is investigated using the finite element
method. An axisymmetric defect is assumed. Such defects are defined by a cylindrical defect area and two tapered regions
connecting the defect area to the non-defective area of the material. Various conditions for these initial surface defects are
considered, including defect depth, defect slope and defect length. To describe the plastic deformation of the defect in detail
during the simulation, local remeshing is applied. Based on the finite element results, defect disappearance maps were
generated. It was found that defect disappearance is significantly dependent on the defect depth and the defect length
coupled with the defect slope.

Key Words : Initial Surface Defect, Drawing, Product Quality, Finite Element Analysis
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Fig. 2 Definition of process

Fig. 3 Global view of the predictions

Table 1 Information of numerical test cases studied
a ()

d (mm)

60, 90, 120, 150

0.003125, 0.00625, 0.0125, 0.025, 0.05, 0.1

I (mm) |0.02,0.1,0.2
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Fig. 5 The second case detailed view of Fig. 3
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