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Abstract

To solve the problem of “dragging tail” in the CV end-face folding process of GDX1 carton transpar-
ent paper, where the downward folding angle is shifted downward due to friction during the up-
ward channel process, a folding method that changes the folding angles of the upper and lower di-
rections was adopted. The folding of the upper and lower directions was completed in the horizon-
tal channel at one time. Improvement process: (1) The single spiral folding piece on the horizontal
channel was changed to a pair of upper and lower cooperating double spiral folding pieces. When
the cigarette rod moved horizontally in the horizontal channel, the downward folding angle was
folded first, and then it entered the upward folding angle folding, ensuring that the folding of the
upper and lower directions was completed before entering the upward channel. (2) A spacer plate
was added between the two spiral folding surfaces. On the one hand, it ensured that the folded angle
did not loosen or deform in the subsequent process. On the other hand, the folded angle was sym-
metrical, flat, and at a 45° angle on the left, right, top, and bottom. @ The bottom plate and upper
pressing plate surface of the folding device were replaced with patterned polished stainless steel
plates, reducing the friction resistance of the channel surface on the carton, making the carton run
smoothly and stably, and reducing the displacement due to resistance. Application results show that
the problem of “dragging tail” in the downward folding angle of the carton end was eliminated, the
folding angle of the end was symmetrical, flat, and at a 45° angle, and the failure rate of the CV part
of the GDX1 packaging machine was reduced by 0.43%. The scrap rate of the GDX1 carton transpar-
ent paper CV end-face after improvement decreased from 3.8% before improvement to 1.1%, greatly
reducing the product scrap rate and saving production costs.
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Figure 1. Schematic diagram of the CV end face folding mechanism of the GDX1 carton transparent paper
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Figure 2. Principle diagram of the CV end face folding of the GDX1 carton transparent paper
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Figure 3. Process flow chart of the spiral folding method for the CV end face of the new gdx1 carton transparent paper
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Figure 4. Improved angle-forming device model
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Table 1. Material properties of each component of the angle adapter
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FAR LYI12 71 GPa 2700 kg/m? 0.3
1 LYI12 71 GPa 2700 kg/m?3 0.3
wEHI LYI2 71 GPa 2700 kg/m? 0.3

P JIR 65Mn 196.2 GPa 7810kg/m3 0.24
P Fms LYI2 71 GPa 2700 kg/m?3 0.3

AP 45# 211 GPa 7850 kg/m? 0.27

AR 45# 211 GPa 7850 kg/m? 0.27
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Figure 5. Improved angle adapter
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Figure 6. Improved angle cutter
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Figure 7. The improved upper plate and bottom plate
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Figure 8. Transparent paper folding mechanism for carton boxes
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Table 2. Comparison of GDX1 production data before and after improvement
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