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Abstract—The open-pass ring rolling of rectangular cross-section is simulated by the three-dimensional rigid-
plastic finite element method to predict fishtailing. Because the ring rolling process is incremental and the
deformation region is restricted to the vicinity of the roll gap, only a ring segment spanning the roll gap
is analyzed in order to save computation time. The strain rate distribution, roll separating force, driven roll
torque, normal pressure distribution and the cross-sectional configuration of the deformed ring are calculated.
Comparisons between computation and experiment show good agreement in roll separating force, driven roll
torque and especially in the cross-sectional configuration of the deformed ring, ie. the effect of fishtailing.
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Fig. 1. Overall geometrical configuration of ring roll-
ing process (The region to be modelled is
indicated by dark surfaces).
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Fig. 3. Variation of the roll separating force per unit
flow stress with respect to the radial thick-
ness reduction of the ring workpiece.
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Photo 1. Perspective view of the ring specimen seg-
ment cut in the radial direction at T.R.
(Thickness reduction)=13.28%.

Photo 2. Perspective view of the ring specimen seg-
ment cut in the radial direction at TR.=
30.97%.



Photo 3. Perspective view of the ring specimen seg-
ment cut in the radial direction at T.R.=
38.95%.

Fig. 5. Distribution of the effective strain rate (g,
mm/mm-s), {(a) on the whole outer surfaces,
(b) on the plane of symmetry, (c) (d) on the
planes at different locations in the axial width
direction, at T.R.=13.42%.
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Fig. 6. Distribution of the effective strain rate (g
mm/mm-s), (a) on the whole outer surfaces,
(b) on the plane of symmetry, (c) (d) on the
planes at different locations in the axial width
direction, at T.R.=31.14%.

Fig. 7. Distribution of the effective strain rate (g,
mm/mm-s), () on the whole outer surfaces,
(b) on the plane of symmetry, (c) (d) on the
planes at different locations in the axial width
direction, at T.R.=38.35%.
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Fig. 11. Normal pressure distribution, (a) on the
ring-driven roll contact surface, (b) on the
ring-pressure roll contact surface, at T.R.=
31.14%.
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