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Prediction of Stress Free Surface Profile of Workpiece in Rod Rolling
Process

Youngseog Lee*, Young-Ho Kim**, and Young-Eun Jin***

ABSTRACT

A reliable analytic model that determines the cross sectional shape of a workpiece (material) in round-oval (or oval-
round) pass sequence has been developed. The cross sectional shape of an outgoing workpiece is predicted by using
the linear interpolation of the radius of curvature of an incoming workpiece and that of roll groove to the roll axis
direction. The requirements we placed on the choice of the weighting function were to ensure boundary conditions
specified.

The validity of the analytic model has been examined by hot rod rolling experiment with the roll gap and specimen
size changed. The cross sectional shape and area of a workpiece predicted by the proposed analytic model were good
agreement with those obtained experimentally. It was found that the analytic model has not only simplicity and

accuracy for practical usage but also save a large amount of computational time compared with finite element method.
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B,: x-coordinate of cross point of cross sectional shape
and oval caliber
B,: y-coordinate of cross point of cross sectional shape
and oval caliber
C.: x-coordinate of cross point of cross sectional shape
and round caliber
C,: y-coordinate of cross point of cross sectional shape
and round caliber
D: Roll depth
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D,: Distance between the center of caliber and that of the
cross sectional shape

G: Roll gap

H;: Maximum height of incoming workpiece

W,: Maximum width of incoming workpiece

H,: Pass height

R,: Radius of curvature of oval caliber or oval workpiece
incoming

R;: Radius of final cross sectional shape in oval caliber
R,: Radius of curvature of round caliber
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Rg: Radius of stress free cross sectional shape of
workpiece at a pass

W,: Face width of oval caliber

W
a: Relief angie of round caliber

: Maximum spread of workpiece at a pass
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Fig. | An oval workpiece incoming and a round groove
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Fig. 2 Geometrical designation of the radius of
stress free surface profile, R;, of a
workpiece in round pass rolling.
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Fig. 4 Geometrical designation of oval groove
and the radius of final stress free surface
profile, R;, in oval pass rolling.
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Fig. 5 Two passes rolling sequence designed
for the first hot rod rolling experiment.
(a) Oval pass (b) Round pass.
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Fig. 6 Predicted and measured cross sectional
shape of workpiece in oval- round
pass rolling (specimen size=60mm)
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Fig. 7 Predicted and measured cross sectional
shape of workpiece in oval - round
pass rolling (specimen size=66mm)
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Fig. 8 Predicted and measured radius of stress free
surface profile (SFSP) of workpiece when
the roll gap is changed at oval pass.
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