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System optimization design of YJ17 ribbon wheel

Yang Yaxu, Tan Shengjun

(' Hongyun Honghe Tobacco (Group) Co. , Ltd. , Xinjiang Cigarette Factory, Urumqi 830000, China )

Abstract: To address issues such as frequent damage to the tail pulley bearings of the ZJ17 cigarette winding unit, excessive tobacco
accumulation, and prolonged replacement cycles, the tail pulley is optimized with a redesigned secondary air selection outlet featuring a
tobacco flow guide, completing the system’s comprehensive optimization. To extend service life, the bearing model is upgraded with a U-
shaped groove labyrinth seal on the outer end face, implementing a triple dust-proof mechanism, while the inner end face adopted a boss
positioning system and integrated wheel seal design. For effective tobacco management, flow guide blocks are installed at the secondary air
outlet. Comparative tests before and after installation tracked maintenance frequency and cigarette quality. Results demonstrate that the
optimized system can reduce maintenance frequency by 88. 4%, significantly decrease data fluctuations, standard deviation reduced by
88.9% , extend bearing lifespan, improve equipment efficiency, narrow the fluctuation range of head clearance rate, and ensured consistent
cigarette quality.

Keywords: ZJ17 reel and winding machine; suction belt wheel tail wheel; tobacco flow guide; system optimization; service life; cigarette
quality
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Fig. 1 Maintenance reasons of suction belt pulley tail wheel
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Fig.2 The fluctuation of the empty head of cigarette
machine 80#
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Fig.3 A schematic diagram of the discharge port and guide
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Fig.4 Schematic diagram of the improved pulley structure

2.3 WmRE®iIIT
2.3.1 RBiRmikit

W 2245 R fe R — it AR TR T &
ARG CFS AR T /AT e — N lR . Y TR
FH 65 5 6 2 1 A — A A AR AR 285 3, 0 1k PR s T 5 7
SR, ) ST P [ R A By ke Bk B, S5 A
BRI G, Wi AR AR O, s
7N o AN T, 3%4 mm A9« U” RIS | il A s, R U7
TR R e BT U R P ™ B B R E A
TE 22 G B A2 e It 5 28 B S A0 B R A DURR S A2, e 5
PRI b o T AR XA U AT 0 R A, e A RE
JELLU B R R AR NBEJE 5 = 2.5 mm, W R A 4
(6061-T6) Hr 2 i i L3R Ky

_3FL

AP, F=5N, & L=4mom itHHFS, ~
96 MPa, %4> 7% 2. 86,

< 0,,,(275 MPa) (1)

2.3.2 JRBRHIRER

FHIFIRG S AR R , R R ) R i S R
REFIEASE, BEFRR R R i Z G /i 5 iy e
HIAME (W 22458 % =60 mm) \FEFE (d =17.2 mm) 25 R
—F, SKF6006 1 48 i F 75 iy 1<, {H 48 2% Ji5 o7 %8 e 50
(8 =2.5mm), LEENI, FFAGEH, k2 P, %
P SEB  PE BN ARAR R, AR A 3 L 23 5 o i i R 2
% SKF6301, 555 (8 = 11.5 mm) XM 4F

Fz2 WRSHEITEE

Tab.2 Comparison of bearing parameters mm
HRALS WA sz JER R
SKF6001 12 28 8
SKF6002 15 32 9
SKF6003 17 35 10
SKF6004 20 42 12
SKF6005 25 47 12
SKF6006 30 55 13
SKF6301 12 37 12
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Tab.3 Bearing parameter comparison table
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SKF6001 1.03 4.59 1610
SKF6301 115 7.81 7 940
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Fig.5 Schematic diagram of improved tail wheel structure
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Tab.4 Flow field of end cover and U-shaped groove combination
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Tab.5 Measured dust intrusion rate

~0.193 (6)

t

#it B RAR (mg - AT
3 i i+ 7 450
i 36 +U Tl 65




H2h b 3 R 5 5 H

46 Techniques of Automation and Applications

2026 4F 455 o

I—E RS 22—k 3— Rk

Elo ERRZLKEE

Fig. 6 Overall assembly of tail wheel system
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Fig.7 Number of maintenance before and after modification
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Fig. 8 Comparison of short tracking data in November 2024
and January 2025
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