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Rolling Characteristics in Three-roll-type Ring Rolling
SRRC 2 AT A U8 9P

Toshifusa Nakamizo, Morihiko Nakasaki

Synopsis: Hot ring rolling is a useful process for producing large seamless rings such as bearing races for ships, airplanes

and wind turbine. The ring rolling mills are classified into two types by roll layout, i.e., two-roll-type and three-roll-

type. In this study, numerical simulation was performed by FEM together with the ALE method for each process.

FEM together with the ALE method can simulate the deformation for the two types of ring rolling process. By the

investigation for the product with rectangle cross-section, three-roll-type ring rolling gives a uniform distribution of

effective strain and compressive hydrostatic stress on the RD cross-section. In the production of asymmetric

products, the three-roll-type ring rolling has two advantages of formability over the two-roll-type ring rolling. One

is the reduction of the relative velocity between the ring and the rolls. This reduction improves the roll life and the

surface condition of the rolled ring. Another is the additional material flow toward the width side of the ring. It is

caused by the axes leaning of two main rolls from horizontal axis.

Key words: ring rolling, rolling characteristics, FEM, ALE, effective strain, hydrostatic stress, asymmetric product, relative velocity
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Fig.1 Schematic diagram of three-roll-type ring rolling™
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Table 1 FEM conditions
Three-roll Two-roll
-type -type
FEM code DEFORM 3D ver.10.1
Solver ALE ring rolling
Flow stress /MPa o =100 "0 ;01
Mesh shape Hexahedral mesh with 8 nodes
A number of initial mesh 9,500
Shear friction m=0.7
. Max. circumferential speed /mmes’! 2350 838
Main rolls
Leaning angle of main roll shafts /deg. 20 0
Mandrel |Feed speed ratio 0.0016 0.0012
Material JIS S45C
Ring Temper.ature . . /C 1050
Expansion ratio of outer diameter 1.28
Expansion ratio of inner diameter 2.18
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Fig.3 Effective strain on the RD cross section

hydrostatic stress /MPa

100 I

outer side

inner side

(a) three-roll-type (b) two-roll-type
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Table 2 FEM conditions

No.1 | No.2 No.3
Objects Conditions Three-roll Two-roll
-type -type
Left mainroll | Cireumferential velocity 2367 1963 2367
at standard position /mm-s
. . Circumferential velocity
Right main roll at standard position /mm=s” 2367
Mandrel Feed speed /mm-s™' 3.0
Temperature /°C 1050
Ring  froorrrore e S
Flow stress /MPa o=70 " g1
Leaning angle of main rolls ¢/° 20 0
Friction coefficient m=0.7
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Fig.8 FEM model

shear friction : m=10.7

s m=0
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