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Development of the hot ring rolling processes for multilayered ring
parts with a large outer diameter
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Abstract In this study, multilayered rings with a large outer diameter have been developed using a hot ring rolling
process. The ring rolling process has been analyzed by rigid plastic finite element analyses (FEA) using the
AFDEX2D and AFDEX3D/HEXA/RING simulators, where the finite element meshes received severe plastic
deformation are remeshed into a fine mesh-size using a dual-mesh system.

According to the simulated results, the design variables of the multilayered rings were determined and real tests were
conducted to check the validity of the simulation results. By adopting the hot ring rolling process, the input weight
of raw materials was reduced by 40% against the conventional hot forging process and that the recovery rate was
increased by 24%. The measurement of the averaged roundness was satisfied within 0.5 mm for both the inner and
outer diameters. Moreover, the hot ring rolling processes yielded 1.49 Cpk for the outer-diameter and 0.84 Cpk 0.84
for the inner-diameter.
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sequential process of the hot forging and the

[Fig. 1] Manufacturing of ring type's products using the
hot radial-axial ring rolling processes
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[Fig. 5] Hot forging process diagram for a manufacturing of
blank (a) as-received specimen (b) upsetted
specimen (c) finished specimen (d) pierced
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[Fig. 24] Brinell hardness after heat treatment

[Fig. 22] Metal flow for a blank in finishing process

[Fig. 25] Micorstructure after heat treatment (Q/T)
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rolling and heat treatment
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[Fig. 26] Design specification of blanks for (a) the
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rolling

[Table 1] The comparison between the conventional
hot forging and the hot ring rolling

items Hot forging |Hot ring rolling | Difference
Input weight (g) 8059 4843 40%
Yield ratio (%) 59 83 24%
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