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Abstract

Aiming at the problems of large quantity of defective slim cigarettes, serious tobacco waste in the
cigarette production process, as well as low efficiency, high cost and poor purity of tobacco in the
traditional manual tobacco recovery method, this paper designs an electrical control system for a
pulse air-blowing defective cigarette processing device. Taking Beckhoff TWINCAT motion control
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software as the core, the system cooperates with motors, encoders, high-speed solenoid valves,
high-speed industrial cameras and other components to realize the functions of continuous convey-
ing, direction identification, precise positioning, pulse air-blowing separation, visual inspection and
rejection of unqualified cigarettes for defective cigarettes. The high-precision encoder combined
with quadruple frequency technology is used to improve the control accuracy, solve the problem of
air flow transmission delay, and optimize the separation effect through collaborative debugging
with the mechanical structure. The test results show that the system can stably achieve a tobacco
blowing rate of more than 95% at a processing speed of 800 cigarettes per minute, and only one
person is required to complete the whole process operation, which effectively saves human resource
costs. In addition, the separated tobacco has high purity and the cigarette rod has a complete struc-
ture, which meets the demand of large-scale tobacco recovery. Finally, in view of the inherent limi-
tation of the control accuracy of the encoder, an optimization direction of replacing the drum drive
motor with a servo motor is proposed, which provides a reference for the subsequent improvement
of the system accuracy.
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Figure 1. Process flow diagram
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Figure 2. Electric control frame design
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IF Slot_Pulse THEN
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Figure 3. Program design flowchart
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Table 1. Comparison of system performance at different operating speeds
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Table 2. Comparison between this system and manual processing
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