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Dynamic modeling of rolling linear guideway joint
based on bushing element

HE Xiuquan', LEI Sheng', MAO Kuanmin®
(1.School of Computer Science, South-Central Minzu University, Wuhan 430074, China;
2.School of Mechanical Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The bushing element is established for dynamic modeling of rolling linear guideway joints based on the movement charac-
teristics of guideway. The effectiveness of the bushing element is verified by the numerical and experimental examples. Base on the
fact that the guideway joint has significant influence on the dynamic performance of the whole structure, the model updating tech-
nique combined with the substructure method is proposed for parameter identification of bushing element. A simulation example of
dumbbell structure is used to verify the effectiveness of the proposed parameter identification method. Based on the simulation ex-
ample, a dumbbell structure with single slider rolling guideway is used for bushing element parameter identification and model veri-
fication. The effectiveness and universality of the bushing model is verified by a rolling linear guideway structure which contains
four sliders. The engineering application of the bushing element is verified by the structure of rolling linear guideway moving plat-
form of special ring welding machine. The results show that the bushing model is simple for application, the dynamic modeling er-
ror for single slider rolling linear guideway is within 5% and the error for four sliders rolling guideway system is within 12% , and

the error of engineering structure of moving platform with four sliders is about 11%.
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Tab.7 Modal frequencies and errors of ring welder

[i1%¢ SEESE/Hz BB /Hz W2/ %
1B 213.8 226.6 —5.97
2B 230.8 242.7 —5.16
3B 300.5 333.8 —11.08
4B 306.6 329.2 —7.37
5B 341.2 361.2 —3.10
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