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Abstract

This paper focuses on the extrusion deformation problem of irregularly shaped cigarettes (double
aluminum pack structure) in the mechanical channel during high-speed cigarette packaging. Taking
the ZB418 packaging machine as the research object, it analyzes the kinematic characteristics and
stress state of the cigarette pack during the forming and conveying stages. Through large-sample
data statistics from the production site and layered testing of process stages, it is revealed that the
inner liner and label paper forming components are the key areas leading to the plastic deformation
of the cigarette. Based on the theory of mechanical contact mechanics, the width of the drying wheel
mold box and the width of the inner liner forming channel are identified as key geometric parameters
affecting the deformation rate. Using the design of full factorial experiment (DOE) method, the in-
teraction law of key parameters on the deformation rate is studied, and the optimal combination of
process parameters (drying wheel mold box width 61.6 mm, inner liner forming channel width 32.0
mm) is determined. Engineering application results show that the improved process parameters sig-
nificantly reduced the cigarette extrusion deformation rate from 0.46% to 0.092%, areduction of 80%,
effectively improving the stability of product appearance quality and production efficiency. This pro-
vides a theoretical basis and technical paradigm for the precision control of similar high-speed pack-
aging equipment.
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Figure 1. Illustration of cigarette extrusion deformation defects
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Table 1. Test results of the process segmentation interception method
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Figure 2. Adjusting the tooling
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