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Abstract

As the core equipment for domestic tobacco production, the PROTOS series cigarette making ma-
chines, with the Z]J116 model being the most widely used high-speed type in China, have revealed
multiple issues during production. Among these, cigarette appearance defects account for the majority
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of defective products generated by this machine, and cigarette puncturing is the primary type of
appearance quality defect, which severely undermines the stability of product quality. By analyzing
each process node in the cigarette production flow and integrating practical production data, this
paper examines the causes of cigarette puncturing in key processes (including cut tobacco bundle
forming, tipping paper lapping and twisting) based on an analysis of the mechanical behaviors in-
volved in the operation of cigarette making equipment. It identifies two core inducing factors: un-
controlled tobacco stems and concentrated mechanical extrusion stress. Targeting these identified
core factors, innovative improvement schemes are designed, such as an inlet comb-guided mirror
guide rail, a pressure-relief paper cutting drum, and an “E-shaped” pressure-reducing initial rail.
Field test verification indicates that the incidence of cigarette puncturing has decreased by 72.3%
after the improvements, providing a theoretical basis and technical support for the refined upgrad-
ing of tobacco equipment, as well as cost reduction and efficiency enhancement.
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Figure 1. Drawing of the entrance comb-guide mirror guide rail
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Table 1. Experimental plan
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Figure 2. Design drawing of pressure relief paper cutting drum
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Figure 3. “E-type” starting track drawing
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Table 2. Comparison of the incidence of puncture smoke in each group
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