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A Study of Surface Defect Initiation in Groove Rolling Using
Finite Element Analysis

D. H. Na, J. W. Huh and Y. Lee

Abstract

The groove rolling is a process that transforms the bloom or billet into a shape with circular section through a series of
rolling. Inhibition of surface defect generation in groove rolling is a matter of great importance and therefore many
research groups proposed a lot of models to find the location of surface defect initiation. In this study, we propose a model
for maximum shear stress ratio over equivalent strain to catch the location of surface defect onset. This model is coupled
with element removing method and applied to box groove rolling of POSCO No. 3 Rod Mill.

Results show that proposed model in this study can find the location of surface defect initiation during groove rolling
when finite element analysis results is compared with experiments. The proposed criterion has been applied successfully
to design roll grooves which inhibits the generation of surface defect.
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Fig.1 Shear stress ratio of aluminum and steel
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(b) Back view
Fig. 2 Shape of specimen and roll groove
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Fig. 3 Stress-strain curve

Al o
=

ZE Hjuwd2 ¥ Shida

] e8@ol o AL 8 ¢ F
zlol7} A#H oz wHE ojyg A
19 404 gelEgiT)

i3 71EE AT 4% Shida
FHEFol dABHA

(9]

A

(8o

Hensel-Spittel 2]

of AAH= AFol yEEth AH}HOZ shida

4% AgWe W 2o BAF dojst Aol

Xad
9 gol 24 Mol o AP AL @

S ol

KeN
= “



Atk 249 SY-MHE HEol wet xWE
ol thEa uegAw BAdE fAE 2

A2k BT BYA 24 Y sg ol
/:_;’1.

AR ASTH EYP AL < & ot

Depth 2mm
Length 43.0mm

Rolling
direction
(a) Hensel-Spittel’s equation
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Fig. 4 Initiation and growth of surface defect
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