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Abstract

The GD121A high-speed cigarette machine generates a large number of running strips during a sin-
gle start-up in the production process, and has a high frequency of shutdowns. Currently, discarded
running strips rely on manual processing of tobacco and paper, which is inefficient and prone to
tobacco loss. Based on this, this article selects a microcontroller to control the start and stop of the
equipment, designs and processes the conveying unit and cutting unit of the running strips, and
finally designs a set of waste running strips processing device. The average speed of running strips
processing is increased to 20.9 m/min, greatly improving the processing efficiency of waste running
strips and reducing the loss of tobacco.
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Figure 1. Model diagram
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Figure 2. Schematic diagram of the trumpet-shaped inlet (left) and cutting blade (right)
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Figure 3. Schematic diagram of the device’s mechanical functional structure (left) and control functional structure (right)
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Figure 4. Trumpet-shaped feed port design
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Table 1. Factor level table
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Table 2. Orthogonal test table
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4 1 2(5.8) 2 1 39
5 2 2 3 3 37
6 3 2 1 2 35
7 1 3(6.0) 1 3 39
8 2 3 2 2 32
9 3 3 3 1 36
K1 36.67 38.33 37.00 37.33
K2 35.33 37.00 36.00 36.00
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Table 3. Optimal combination verification table
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Figure 5. Schematic diagram of the driving wheel
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Table 4. Service life statistics table of cutting knives for different materials
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Table 5. Experimental results
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Figure 6. Control unit architecture
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Figure 7. Program control flow chart
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Figure 8. Actual picture of the strip processing device
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Table 6. Statistics of strip processing time and speed of strip processing device
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Table 7. Statistics of manual strip processing time and speed
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