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Rolling deflection vibration for bimetal ring based on VDISP subroutine

Zhang Fangping, Gao Yi, Zhang An’an
(Engineering Research Center of Heavy Machinery, Ministry of Education, Taiyuan University of Science and Technology,
Taiyuan 030024, China)

Abstract: In order to reduce the deflection vibration of ring during the rolling process and achieve the smooth rolling of ring, a VDISP
subroutine was written based on software ABAQUS to realize the control of guide roller in the numerical simulation, and according to dif-
ferent guide roller control methods, four modes were established respectively, namely, no guide roller, guide roller fixed, guide roller fol-
low-up and subroutine controlled guide roller movement. Then, using the control variable method, the deflectionl-time curve, size-time
curve and energy-time curve of the above models were analyzed. The results show that the established adaptive control system for ring roll-
ing can effectively reduce the deflection vibration problem during the ring rolling process and improve the stability of the ring rolling
process. The deflection amount is basically controlled within the range of 0.4 mm, and most of the energy generated during the rolling
process can be used for the rolling and deformation.
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Fig. 1 Sechmatic diagram of 3D model for bimetal ring radial rolling
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Table 1 Model parameters (m)

BHNEE 0. 040
BRI PE 0. 068
B 58 0.010
BRI ZREE 0.014
BEAT)Z BEJR 0.014
KB AR 0. 180
AR 0. 020
SRR 0.023
XSRS 0.023
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Table 2 Attribute parameters of rigid body

LS Eﬁ‘i/kg I Iy I3
UK B 243 0.36 0.720 0.36
R 2.5 0.02 0. 002 0.02
4R 2 0.01 0.001 0.01
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Fig. 2 Comparison of simulation results and test data under quasi-static compression
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Table 3 Mechanical properties of bimetallic ring parts

W p/ pEL/NEA JERGREE A
FHE L

(g-em™) R,/MPa  E/MPa
0235 7.85 0.25 285 14672
304 RS 7.93 0.29 676 14684
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Fig. 3 Deflection-time curve of geometric center for ring parts

'
= T

along X-axis direction

G0, DO S AR S T R AT S e R B, (lEL
il AR BTBL

(2) fESLHERES, TR LR, i HAK
SR SRR AR, M LT O AR
REWE, MG ST EXCT AR ELHI, XL
[ R B S 7 R AR P S AP L ) T ) D A%
J1, B RS ARE P FLIR A L L

(3) XFFARMIEERAL, G0 4 AEE 214 7 (Y
ROR , LT SO SR, SR 2 2R
T, i e AR SR AL AR 2 (] Y FL A AR XL
PR 0 o) R 22 ) 14 i X ] 42 o T S 0
Horpr, S RSSO e Bl A, &
TR VRIS, S OB R A T A R BT
TS | R IS, WA 4 s 1S ) 4R 5 i it
PEIE, ARl T3 0] 45 R R A X 2 ] 7 A
BOKRY Fy i i Jm bk b, il s P, Nk, %
Ti1) $EE 1) 3 Bl P R B B Joi i e R ) R 5 i [N
RZ—,



52 4]

SKITHAE . FET VDISP TR U0 J PR AL i £22 9 3 131

P4 S R AR U s AR A R

Fig. 4 Defect caused by fast rotation rate for guide roller

R /3/MPa

+6.720e+02
+6.160e+02
+5.600e+02

F5 S RS T 18 5 R A BRI

Fig. 5 Defect caused by slow rotation rate for guide roller
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Fig. 7 Schematic diagram of position change for guide roller
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Fig. 9 Comparison of finite element simulated and experimental

values under VDIPS subprogram control
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Fig. 13 Roundness error curves of four rolling models
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