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Abstract

A mathematical model for the stress free surface profile in Oval-Round and Round-Oval groove
rolling, which can be used effectively in the calculation of pass area, is presented. The new model has
generality, simplicity and accuracy for practical usage.  The stress free surface profile of an outgoing
stock can be modeled when the maximum spread of it known a priori. The equation for the stress free
surface profile is formulated from the linear interpolation of the radius of curvature of an incoming stock
and that of roll groove to the roll axis direction.

In developing the analytical model, the effect of rolling temperature and friction between roll and
work piece (stock) were not considered since the geometry of roll groove and the incoming work piece
were assumed a dominant factor which decides the stress free surface profile of the outgoing stock. A
simulation with the analytical model developed also has been carried out to demonstrate the stress free
surface profile of the outgoing stock.
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1. T. Shinokura and K. Takai (1983) “A new method for calculating spread in rod rolling,
Experimental Verification of Process Models” p .236, ASM, Cincinnati, Ohio.
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Fig. 1 Schematic of Oval - Round pass
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Fig. 2 Geometrical designation and approximation of profile of stress free surface in Oval -
Round pass. !
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Fig 3 (a) Schematic of Round - Oval pass (b) Concept of the radius of final stress free
surface profile, Rg, in Oval pass.
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Fig. 5 Geometrical designation and approximation of profile of stress free surface in Round -
Oval pass.



(mm)

(mm)

Incoming stock ( 60 mm Dia.)

40

30

20

10

-40

AN R R RN IR AN AEA RN ERE REE R

Solio bes e b e by e dona s Lo Ly a g b gy 1oy

50 -40 -30 20 -10 0 10 20 30 40 50
(mm)

Fig. 7(a) Profile of outgoing stock in Round - Oval pass
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Fig. 7(b) Profile of outgoing stock in Oval - Round pass
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Fig. 8(a) Expected stress free surface profile of Oval pass when the roll gap is changed
at Oval pass
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Fig. 8(b) Expected stress free surface profile of Round pass when the roll gap is changed
at Oval pass .
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