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Fig.1 Sketch of drive system of a 7. 9 meter mill
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Fig.3 Finite element model of substructure A
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Tab.1 Modal analysis results and test results
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Fig.5 Relative change curve of elasticity modulus
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Tab.2 Modal frequency before and after correction
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Tab.3 Significant parameters of each order modes
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Tab.4 Accuracy test results of response surface model
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Tab.5 Bearing stiffness values of substructure A
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Tab.6 Modal frequency comparison before and

after correction
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Fig.8 Frequency response curve of substructure A finite element model
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Fig.9 Frequency response curve of substructure A modal experiment
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Application of Response Surface Method to the Hierarchical Correction

of Mill Transmission System

TAO Zheng', MAO Songlei', GUO Qintao”, LIU Xu'

(1.School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Mechanical and Electrical

Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Accurate finite element models were important to dynamic design of structures. In view of the complex
structure of large mill transmission system, the substructures of the transmission system were taken as the re-
search object based on the idea of hierarchical, the experimental modal frequency data were taken as the target
values; the finite element model updating method based on response surface was served to optimize the uncertain
parameters in the structure; and the substructure model was modified. The correction results showed that the fre-
quency error was less than 0.03%, the value of vibration mode correlation coefficient was above 0. 89, and the
frequency response curve of the simulation model was close to the frequency response curve obtained by the mo-
dal experiment. It showed that the accuracy of finite element model was obviously improved. It verified the feasi-
bility of applying response surface method to the design and dynamic analysis of large mechanical equipment
transmission system. And it laid a solid foundation for the follow-up overall analysis of the system.

Key words: mill transmission system; substructure; modal test; response surface method; model updating

(R85 72 70)

Study on Dynamic Characteristics of Friction Pairs in
Line Contact EHL. Condition

XIA Boqian, XU Mengxia

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This paper set up a coupling model of dynamic and elastic lubrication system of line contact friction
pair in the flow state. The complex direct iterative method was used to solve the change of rigid body center
film thickness during the vibration process of contact body. The stiffness and damping of the friction pairs were
calculated by the calculation model of stiffness and damping. The influence of different quality, different incen-
tive methods and different excitation frequencies on the dynamic characteristics of friction pairs were studied.
Results showed that in the vibration process of contact body, the thickness of the center film of rigid body fluc-
tuated in the equilibrium position, and as the mass increased, the vibration amplitude and period of the con-
tact body would gradually increase; The stiffness and damping of the friction pairs were not related to the se-
lection of the mass or the dimensionless natural frequency. When studying the influence of excitation mode and
excitation frequency on the stiffness and damping of friction pair, the dimensionless natural frequency value
which could make the program converge well were selected. It greatly improved the precision of the calculation
results and the accuracy of the conclusions obtained.

Key words: line contact; elastohydrodynamic lubrication; friction pairs; stiffness; damping



