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Use of Processing Maps to Evaluate the Forming Condition during
Ring Rolling
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Abstract
The control of the roll velocities is essential in maintaining stability during ring rolling, but such control is difficult. The
determination of the best roll velocities can be helped with the use of FE simulations and processing maps, which give the
useful information such as power dissipation and flow instability for hot metal forming processes. In the current study, the
workability of 7050 aluminum alloy is evaluated by using processing map. With the developed information, the stability of
the ring rolling condition, called the Constant Growth Velocity Condition (CGVC), is evaluated.
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Fig. 1 Configuration about radial-axial ring rolling
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Fig. 2 Flow stress-strain curves in compression of 7050
aluminum alloy at 320°C [16]
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effect of deformation heat at 320°C
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Fig. 4 Flow chart of drawing the processing map
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Table 1 Dimension about ring workpiece
Contents Value
Outer radius, R, (mm) 960
Initial Inner radius, r, (mm) 660
Height, h, (mm) 315
Outer radius, R (mm) 1,327
Final Inner radius, r¢ (mm) 1,106
Height, h (mm) 289
Initial Temperature (°C) 410

Table 2 Conditions of ring rolling process

Contents Value
Radius of main Roll, R, (mm) 647
Radius of mandrel, R, (mm) 157.5

Heat conductivity W
o 0.3

(Environment), Cq, /nmec)

Heat conductivity (Roll), W

C ( /mm°C) 5.0
mold

Friction coefficient, p - 0.7

gfj o]t

5. 41 Y EB

4 F BogAo] et e o] mes)
Qojipi ool COVC ®alo] AFEE A ghe
wel A%, Yridon WIE $Et B 9 (Fig
B2 2 & gtk Y o) WY SErt we
F FEP9 WsAY AW gE GRo
weiEe] WeEs PEF 99 G guEe
wes] AgE, EHoR welge] due
Pues 242 gon, fAAsE FEIS
Fahe Aolth olel@ ol f®, &d WFom
Aty et shshe WEY Sof wle) 9
W,



HYITAANEE &
2.50 2.50
2254 . Axialroll | 225
W emsew Mandrel =
Z0g T Mainroll 2005
o 17541 1175 &
S~ 2 8
£ 1504 ° 1150 &
g i n & 3
3 1.25—:- : -1.257>J
S 1004 41.00 &
=} . % 3 % —
8 0754 . {075 &
23 ; SI y =}
050 o 4050 <
0.251 {025
0.00 . : - ; — 0.00

0 15 30 45 60 75 90 105

Time (s)
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Fig. 7 Profile of feed rate for CGVC model at v = 7mm/s
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Table 3 Comparative forming difficulty on tracking
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