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Simulation and experimental verification on motion planning for multi-station
stamping automatic feeding system

Wang Yongming, Li Wei, Hu Jitao, Tan Libin, Dong Shuhao
(School of Mechanical Engineering, Anhui University of Technology, Ma'anshan 243032, China)

Abstract . Based on the multi-station stamping automation processing platform of pin-joint chain plate, the movement reliability of its auto-
matic feeding system was studied. First of all, according to the actual working conditions, the motion requirements of the automatic feed-
ing system was analyzed, and the motion planning of each moving part and the division of action sequence were completed. Then, based
on software ADAMS, a simulation model of the automatic feeding system was established, the simulation parameters and the driving con-
straint function of each movement were set up, and the change curves of displacement, force and torque for each component were obtained
through motion simulation. Furthermore, the velocity and acceleration of end effector for the automatic feeding system in the horizontal and
vertical directions were analyzed. Finally, on the basis of completing the control system design, a prototype of the multi-station stamping
automation processing platform for the pin-joint chain plate was built, and the experimental verification was carried out. The experimental
results show that the production efficiency of multi-station automatic stamping for pin-joint chain plate can reach 6—7 pieces per minute,
which meets the requirement that the production cycle of pin-joint chain plate is less than ten seconds per piece.
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Fig. 1 Multi-station stamping automation processing

platform for pin-joint chain plate
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Fig. 2 Transportation space of automatic feeding device
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Fig. 3 Motion planning diagram of storage device
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Fig. 4 Motion planning diagram of manipulator between

I

bending and forming stations
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Fig. 5 Motion planning diagram of manipulator between

forming and punching stations
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Fig. 6 Timing diagram of each movement for automatic feeding system
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Table 1 Constraints between each component of automatic

feeding system
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Fig. 10 Curves of horizontal displacement and thrust force for

integrated cantilever beam
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