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Abstract: In our study the electrical system of the original DU-type combined machine tool was modified, and the main
circuit, the hydraulic rotary table control circuit and the hydraulic power head control circuit were analyzed separately to
determine the additional functions to be added. Firstly, programmable logic controller (PLC) models and expansion modules
were selected to analyze and allocate PLC interface resources. Secondly, the control panel was designed. The positions of the
buttons were assigned according to their functions. Finally, the programming of the control system was completed. The PLC
modification program for machine tools was divided into two modules, namely the automatic operation module and the man-
ual commissioning module. The two modules were programmed and the program was verified by simulation. The retrofitted
machine could automate the production of four-station combination machines, and the staff could manually and conveniently
adjust the machine as well.
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Fig.1 Schematic diagram of processing station
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Fig.2 Schematic diagram of main circuit control circuit
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Fig.3 Rotary control circuit diagram of rotary table
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Tab.1 Working state of each electromagnet and limit switch when the rotary table rotates
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Fig.4 Electrical control circuit diagram of primary
working feed
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Fig. 5 Analysis and allocation of interface resources
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Fig. 6 Schematic diagram of control panel
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