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Dynamic characteristics on high-speed precision press considering
dissipative contact characteristics

Liu Yan', Wang Yu®, Chen Yu’

(1. Taizhou Institute of Science and Technology, Nanjing University of Science and Technology, Taizhou 225300, China;
2. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210049, China)

Abstract: Based on the multi-body dynamics theory, nonlinear contact theory and Coulomb friction theory, a method for analyzing the dy-
namic characteristics of for transmission for high-speed precision press with clearance was proposed, which combined the multi-body sys-
tem dynamic equations with the dissipative contact characteristic model and considered the viscous friction effect between colliding bodies
to establish a nonlinear multi-body system dynamics model with clearance. Then, the contact and collision process of the high-speed preci-
sion press transmission system in the gravity field was taken as the research object for numerical calculation, and the validity of the model
was verified by comparing with the experimental results. Furthermore, the mapping relationship between the clearance dissipative contact
characteristics and the dynamic characteristics of high-speed precision press was obtained. Research results show that the nonlinear multi-
body dynamic model with clearance can effectively describe the dynamic characteristics of the transmission mechanical with clearance, and
provides an effective method for the study of dynamic characteristics of high-speed precision press, which is beneficial to the practical en-
gineering applications such as mechanism performance evaluation and structural design optimization.
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Fig. 1 Schematic diagram of transmission mechanism for high-speed precision press
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Fig. 2 Equivalent model of transmission mechanism with clearance
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Fig. 3 Kinematics analysis diagrams of each component in multi-body system with clearance
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Fig. 4 Dynamic performance test equipment
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Table 1 Characteristic parameters of transmission mechanism

MR B/ m 0.025 i kg 453. 87
HEFFREE/m 1.02 BRI kg 2000. 55
FREEPE A 0.01 BT kg 21594. 71
Bl EERE DB 0.01 R ARE/mm 0.01
LR/ GPa 210 MEL/NE A 0.3
TAHER#/(r - min™')  0~200 R B /mm 550
AFREIIATRE/ mm 0~3 R ARSI /KN 5000
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Fig. 5 Changing curves of slider acceleration at different rotation speeds
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Fig. 6 Loading test results at rotation speed of 100 r - min~" under different impact loads
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