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Ring deformation characteristics in three-roll-type ring rolling process
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Synopsis: Hot ring rolling is one of useful processes for production of large seamless rings such as bearing races for ships,

airplanes and windmills. The ring rolling is classified into two types, such as two-roll type and three-roll type by

their roll layout. In this study, ring deformation characteristics on three-roll-type ring rolling process have been

investigated. It has been found that deformation characteristics near the center of the width of ring were similar to

those under plane-strain compression. In this region, grain flow toward the outer side was observed. It was found

that three-roll-type ring rolling process shows less lateral spread and more uniform deformation than the two-roll-

type process.
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Fig .1 Schematic diagram of ring rolling process.
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Fig .2 Schematic diagram of two-roll-type ring rolling mill.
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Fig .3 Schematic diagram of three-roll-type ring rolling mill.
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Fig.4 Overview of ring-rolled products.
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Fig.5 Preparation of the initial ring and product after ring rolling.
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Table 1 Experimental conditions.

Angular velocity /rad-s™ 14.2
Main Max diameter /mm 330
rolls Max circumferential speed 2350

/mm-s™

Diameter /mm 72

Mandrel T
Average feed speed /mm-s 3.8
. Material JIS S45C

Ring -

Temperature /°C 1150

Lubrication Water
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Fig.6 Experimental procedure to observe inner hollows.
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Fig.8 Distribution of inner hollows on cross sections of ring.

4.2 REBZRADENG, OF HDIREE

ZBEBENDEVAZKBENDEONE, MERNDEME
TOrAEZEMUrZFig.9IlR S . WMIMDzEEHRRE
z=0& L, BRICIEMImEEOrAEaMNES HTE TRE
LT3, UVIEEDRESD, ARERE (=45) OZE
NBREAEL, ABEFE (=85) ODEUIBE/NILLE
%, Ffc, B—DEEICDWTCEMNERET DS, 250
FRRIDOZMIE, BEE COEAMICERNTREL BDMERE
ChDZENDH D,

Fig.10~12(2, hIRIMDrEEE CEIE bf:r?'il'ﬂ%fﬁU,,
UddHe, € ,2m9, ZIT, ri5MAOUTHe XUO
BEVT e &, MIADEZILEREN, MIZEOZL
Bfszh, c92E(1), (DISTRDT
h,

0

Ey= In<% +1>

RPDEFS, FEO T AREZRELIIBEDRERT
HBo rAAEMU HLV e 1, FEOT ARELIFIZS
LS, AmEETEEFNSIMEZRL TS, & [IN
ZYUENKRENVEBICH DN, FEOI HRELIFIESL
WEEZx D

g =In

32

radial displacement Ur /mm

50

40

30

20

10

r=45

P — |
— \
o— \\
r=85 r=75 r=65 r=55

-20

-10 0 10 20 30

z coordinate /mm

Fig.9 Radial displacement over z coordinate.
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Fig.13 Comparison of grain flow on RD cross section between three-roll-type and two-roll-type.
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