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Table 1 Related coefficients of constitutive model of TC4
titanium alloy"'*’
Coefficient Value
k /Pa 4.96X 104
Ao 6. 424
n 1
m 0.3
q —0.051 7
a 6.07
N\
{\ﬁ\/ 66.73
\ 4
ﬁ\\ ,—% /K 50 668
P3N\ e
<7
R
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&
Table 2 Physical parameters of TC4 titanium alloy!'*'*’
Physical parameter Value
Density/(kg * m %) 4 440
Poisson ratio 0. 32
Thermal emissivity/(N « s’]{\\ &\r}il «CYH 0.6
Convection coeffici m« N n‘{’z «K™D) 20
}'
Contact heat cond;u}%/(w +Klem 2) 4 000
) v
O

N
{
%3 TARET ICH %A SR ML R R LA

Table 3 Heat conductivity, elastic modules and specific hx%{f N

4 titanium alloy at different temperatures™*’

T |
Temperature/C 93 ‘XQQ Y l" 315 425 540 650 950
A % »
=D 7
Heat conductivity/(W em~! « C~ 1) 7 ?X \ \2¢1 10. 6 12. 6 14. 6 17.5 23.5
Temperature/C 208 \ \ 200 400 600 800 900 950
f *
Oy
Elastic modulus/GPa ‘\\537) 47 39.2 22.5 7.45 2.76 1. 33
ST
Temperature/C y? 100 200 400 600 800 1 000
Specific heat/(J « kg™ ! « C 1) 550 590 620 730 910 950
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Table 4 Simulation conditions

Parameter Value
7y » Ry /mm 80, 120
7, » Ry, /mm 110, 150
H, /mm 40
a, b, ¢ in Fig. 1(¢)/mm 30, 170, 20
Ry, /mm 180
Ry, /mm 150
Ry, /mm 50
Rz, /mm 80
Initial temperature of ring blank/°C 930
Environment temperature/C 30
Feed speed of mandrel/(mm « s~ 1) 1.2
Rotational speed of main roll/(rad + s~ 1) 3. 14
Reduction in thickness/ % 35

.
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Fig. 3 Geometry developr&;ﬂ of ring blank and rolled ring
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Qa 4
E 180 {,, Equivalent Ri./ Run/ Ri./ Rw/ Ra/ Ril/
g 150 radii mm mm mm mm mm mm
g i 150 120 135 25 55 10
120 180 150 165 40 70 55
Value
Time/s 210 180 195 55 85 70
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Response Rules of Strain and Temperature Fields to Roll Sizes
During Hot Rolling Process of TC4 Titanium Alloy Conical Ring

GUO Lianggang'. CHEN Jianhua', YANG He' * , GU Ruijie?

1. National Key Laboratory of Solidification Processing, Northwestern Polytechnical University ,
Xi’an 710072, China
2. China National Heavy Machinery Research Institute Co. ., Ltd, Xi’an 710032, China

Abstract: A parameter of equivalent radius is proposed to describe the linearly \c(?m'ging radial sizes of the conical rolls and
conical ring blank. Then a method to determine the reasonable range of the key(ppogess parameters for conical ring rolling is
presented. Under the ABAQUS software environment, a coupled thermé@%éraﬁical 3D-FE model is developed for hot coni-
cal ring rolling of TC4 titanium alloy. and the response rules and mec’l&yis'r'n of strain and temperature fields to roll sizes are
numerically revealed during the process. The main results shqwétkéj;‘ with the increase of the equivalent radius of the main
roll, the equivalent plastic strain and temperature incr%ises\éfgibﬁsly in the inside surface layer of the ring, and the temper-
more ogeneous, with the increase of the equivalent radius of the man-

A\
£ Y
drel, the equivalent plastic strain and temperaturetd ase obviously in the inside surface layer of the ring, and the temper-

ature distribution of the whole rolled ring becomes

’

h*ffle strain of the rolled ring is most evenly distributed.

4
ature distribution of the whole rolled rin b@q%&egmore inhomogeneous . and for the main roll and the mandrel. there is a re-
spective optimum equivalent radius v%\fe\

£} “ \_p
Key words: titanium alloys; Qor{' | fiRg parts; ring rolling; roll size; equivalent radius; théeraf-mechanicaI coupling
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