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Abstract

To address frequent failures of the glue roller transmission pin fracture and threaded shaft-end
fracture in the tipping paper gluing unit of PROTOS 2C cigarette makers, this study proposes sys-
tematic solutions through structural optimization and process improvements. First, the tradi-
tional pin transmission is redesigned into a 6-tooth rectangular tooth-embedded connection. By
optimizing tooth parameters (outer diameter 61 mm, inner diameter 46 mm, tooth height 6 mm)
and symmetrical layout, the transmission strength and reliability are significantly enhanced while
retaining the original nut adjustment function. Compressive stress verification confirms compli-
ance with requirements (calculated value: 1.21 MPa < allowable value: 20 MPa). Second, an inno-
vative separable threaded shaft-end structure is developed, utilizing fine-pitch threads and lock-
ing screws to enable rapid replacement of localized wear-prone components, avoiding full shaft
scrapping. Additionally, ceramic thermal spraying is applied to strengthen the shaft’s surface (mi-
crohardness: 90 HRC), improving wear resistance while reducing brittleness caused by quenching.
Post-implementation, annual fault repair time for 10 machines is reduced by 1620 minutes, gen-
erating additional output equivalent to ¥1.7637 million in economic benefits and saving ¥10,000
in maintenance costs, with failure rates dropping to zero. Innovations include even-tooth adapta-
tion for tooth-embedded transmission, modular shaft-end design, and surface coating optimiza-
tion. This approach holds significant value for similar cigarette makers (e.g. Z]J17, PROTOS M8)
and provides an effective model for enhancing reliability and controlling maintenance costs in
high-speed precision machinery.
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Figure 1. Part drawing of the nut
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Figure 2. Part drawing of the glue application roller
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Figure 3. Assembly drawing of gluing roller and nut
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Figure 4. Part drawing of the glue application roller shaft
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