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Dynamic characteristics of blade rolling mill transmission
system driven by hydraulic cylinder
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2. Anyang Key Laboratory of Advanced Aeronautical Materials and Processing Technology, Anyang Institute of Technology,
Anyang 455000, China)

Abstract: In order to analyze the influence of nonlinear dynamic characteristics for hydraulic cylinders on the vibration of transmission
system for blade rolling mill, the coupled vibration model of hydraulic cylinder and transmission system for blade rolling mill was estab-
lished. Considering the elastic deformation of rack matrix under load effect, the time-varying meshing stiffness of secondary gear-rack for
upper roll was derived. The Runge-Kutta method was used to obtain the dynamic characteristics of system. The effect of parameters such
as initial effective length of rodless cavity and meshing stiffness of gear-rack on the dynamic characteristics of transmission system for roll-
ing mill were studied. The results show that the increasing of the initial effective length of rodless cavity causes the system to gradually
move from periodic motion to multiplier motion, and eventually to chaotic motion. Besides, the meshing stiffness of gear-rack causes the
fluctuation for vibration displacement of primary gear and secondary gear-rack of upper roll at the initial moment, and has less effect on the
movement state of primary gear of lower roll.
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Fig. 1 Structural schematic diagram of transmission system for rolling mill
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Fig. 3 System dynamics model
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trapezoid beam with variable section
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(a) Vibration displacement  (b) Phase diagram
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(a) Vibration displacement  (b) Phase diagram
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(a) Vibration displacement ~ (b) Phase diagram
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(a) Vibration displacement
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Fig. 23 Vibration signal diagrams of secondary rack for upper roll with and without considering L,

(a) L;=50 mm, vibration acceleration

(b) L;=30 mm, vibration acceleration

(¢) L, =50 mm, spectral diagram

(d) L;=30 mm, spectral diagram
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Table 1 Comparison of simulated and experimental values

S8 PRANMIEE/ (mm - s72) S/ He
K& L, P EAE 0. 0056 50. 55
L,=30 mm, fiE(E 0. 0105 54.15

L, =30 mm, JHA{E 0.0113 58.32

L, =50 mm, {5E(E 0.0117 55.37

Ly =50 mm, MK{E 0.0125 59.24
R IE W FTERETE 0. 0056 50. 55

X IR SR BRI 0. 0098 53.02

L, =50 mm, {HA(E 0.0107 57.72
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