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Abstract

Regarding the problem of the end of the cigarette being misaligned due to the failure of the sealing
mechanism and the intrusion of smoke dust in the tensioning cylinder of the PROTOSMS5 cigarette-
making machine, this study proposes a systematic renovation scheme based on the rod-type cylin-
der and dust-proof structure. By analyzing the tension attenuation mechanism caused by the dy-
namic change of the friction coefficient in the original rod-type cylinder (FESTO DGP-18-300-PPV-
GK), and combining the mature experience of the PROT0S2-2 equipment, an integrated system of
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double-acting rod-type cylinder (DSNU-25-250-P-A) and corrugated pipe dust-proof sleeve (DADB-
$1-25-S201-250) was innovatively designed. After the renovation, the stability of the tension force
was improved by 82%, and the service life of the cylinder was extended to 18 months (the original
cycle < 6 months), and the equipment’s empty cigarette rate was reduced from 0.35% to 0.08%.
Through precise cooperation of the guide rail slider (H7 /g6 tolerance), optimization of the air path
pressure (3.0 + 0.2 bar), and topological reconstruction of the sealing cover plate, the synchronous
error between the dynamic speed of the cigarette bundle and the line speed of the cutter disc was <
0.5 mm/s. This provides a reusable engineering paradigm for the process defect governance of the
PROTOS series equipment.
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Figure 1. Force analysis of piston
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Figure 2. Design drawing of base plate
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Figure 3. Design drawing of the front slide guide rail bracket
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Figure 5. Design drawing of the rear sliding handle
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Figure 6. Design drawing of slider guide wheel

E 6. ARSFMIIZITE

DOI: 10.12677/iae.2025.132023 169 INE SR E S


https://doi.org/10.12677/iae.2025.132023

17 %

7. RELSTRIEE

AL AR 2T R PR R T, SR BRI AN 922 BOFLHT T 223 e <L, X PN FLI oD e 5
He bR ZEFRE R B RNE IR E A R B 2 AL, R R T AN E LT S
PAPRAIE T S 2R 0 25 P (4] 7 BIor)

22

18.20
7.55

37.60

16.45

20,20

7% 60 0
| 70

T

— WE <k —

EHESE .

wie | aa| ax [Faoamd 55 [sne| RERR | KE | RA .
L5 7 | it R | ‘ | 0.065 | 1,1 ,
[ R 1% -
L 8 % | b gl aH %
ok R $k

0 I 2 | 3 | [ [ 5 [ 6

Figure 7. Design drawing of cylinder bracket
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Figure 9. Layout marking diagram of the inner wall panel of the suction-type cigarette rod conveyor
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Figure 10 Design drawing of the sealing cover plate
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