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Time sequence design and optimization on automatic production line for
crankshaft forging based on hot die forging press

Zhang Nan, Liu Qingsheng, Zeng Qi, Liu Bo, Zeng Zihao, Li Chaokun
(Beijing Research Institute of Mechanical & Electrical Technology Lid. , Beijing 100083, China)

Abstract: In order to improve the design rationality and production efficiency of forging automatic production line, it is very important to
optimize the production time sequence in the design stage. For the design on the automatic production line for crankshaft forging of hot die
forging press in an enterprise, based on the overall planning of main engine, target products and robot configuration for the production
line, the production time sequence of production line was preliminarily designed, and the bottleneck nodes that limited the improvement of
the production beat were found. Then, the action planning of a typical crankshaft product in the production line was realized by the meth-
ods of time sequence splitting, time sequence analysis and integration optimization, and the production beat was reduced from 43 s to
20 s, which ensured the high efficiency production of the production line. Professional software simulation results show that on the basis of
meeting the functional requirements for the production line, the equipment has no interference, the robot runs smoothly, and the optimized
time sequence is more reasonable and efficient.
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Fig. 1  Layout plan diagram of main engine working unit in production line
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Table 1 Station beat of production line
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Fig. 2 Time sequence diagram of main engine working unit in production line
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Table 2 Station beat of optimized production line
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Fig. 3 Optimized time sequence diagram of main engine working unit in production line
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