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Abstract

In order to facilitate the completion of “conditional” information association during the produc-
tion process of cigarette packaging, it is necessary to reverse the left and right directions of the
cigarette strips during the cigarette production process. This paper aims to design a high-altitude
conveyor cigarette box reversing device to solve the limitations and challenges of traditional de-
vices and achieve automatic reversing function of cigarette boxes in the conveyor belt. The re-
search results include the design of a cigarette conveying reversing device based on a “herring-
bone” turn back line, the establishment of a mathematical model and verification, the proposal of
an improvement plan, and experimental verification and data processing.
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Figure 1. Changing from sloping downward to arc-shaped
downward
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Figure 2. Schematic diagram of normal cigarette rod falling
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Figure 3. Schematic diagram of cigarette stick reversing device
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Figure 4. Installation simulation diagram
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Figure 5. Cigarette bar transportation process diagram
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Figure 6. Scheme design diagram
B 6. FRIEITE
Table 1. Comparison of two control methods
< 1. Al ARttt
Mtk [R5 5K AR
e IR EL Fe BRI EL
1 4 1 100
2 10 2 100
3 11 3 100
4 9 4 100
5 12 5 100
6 11 6 100
7 20 7 100
8 21 8 100
9 19 9 100
10 14 10 100
PRI 13.1% PRI R 100%
AN i 2
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Table 2. Comparison of installation methods
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Table 3. Comparison of inverted bar test
= 3. EIZRIERIEL
USEERIPES HEAT iz B s
5 {8 26 B FFs [EIE Y€V FFs [EIE /€ Vi
1 7 1 0 1 26
2 1 2 0 2 33
3 9 3 0 3 27
4 10 4 0 4 33
5 13 5 0 5 34
6 11 6 0 6 26
7 9 7 0 7 36
8 8 8 0 8 21
9 11 9 0 9 24
10 10 10 0 10 31
IR 9.9% B 0 F B 29.1%
AN 2 2 AN 2

Table 4. Comparison of maintenance cycles
= 4. (RS EHARILL

W HEFF Bt
P TRF% 8 P TRI% A P TRI% A
1 0.75 ™A 1 6 1~ H 1 21 A
2 114 H 2 5/ H 2 231 H
3 11MH 3 44 H 3 1.5 H
4 1.3/1H 4 6 1 H 4 24 H
5 081 H 5 41™A 5 1.7 H
6 11MH 6 5/ H 6 2 A
7 24 H 7 41 H 7 2541 A
8 1A 8 541 H 8 31MA
9 11 1H 9 6 ™H 9 1.8/ H
10 0.951H 10 51H 10 21 H
FME L14MAH FHIME 5/H FHME 2.08 A
AN 2 2 AN 2
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Table 5. Comparison of blockage rate

5. HEREILL

AL A L
FFe R IREL FFe R IREL FFe R IREL
1 0 1 9 1 0
2 1 2 12 2 0
3 0 3 13 3 0
4 0 4 10 4 1
5 0 5 9 5 0
6 0 6 10 6 1
7 0 7 5 7 0
8 1 8 8 8 0
9 0 9 9 9 0
10 0 10 7 10 0
b 0.2% AR 9.2% R 0.2%
i /2 AN 2 i /2
Table 6. Comparison of stress capacity
= 6. ZHRENFILL
i e EEKins
RETR AR 2 A ) AE AE ANBE
T A i /2 i /2 AN 2
i EIRRIGEIE S Y, R BORBI I A RIS . (%5, % 6)
Table 7. Damage rate of cigarette sticks
"7 MREURE
IV T 1 R T
Jrs BIRFHL Jrs RN 5 ¢
1 0 1 30
2 0 2 29
3 0 3 37
4 0 4 28
5 0 5 38
6 0 6 34
7 0 7 24
8 0 8 38
9 0 9 37
10 0 10 26
TR AR 0 TR AR 32.1%
i /2 AN 2
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Table 8. Blockage rate

F+ 8 HBEXR
IO T R T
P s IRH A=2 b2 V€
1 0 1 16
2 0 2 18
3 0 3 20
4 0 4 13
5 0 5 15
6 0 6 26
7 0 7 15
8 0 8 17
9 0 9 23
10 0 10 15
R RR 0 PIEE KR 17.8%
i /2 AN 2

R EIRRIGEIE S e, BRI U B RN IO . (K7, £ 8)

Table 9. Slips rollover rate

FO. MMEMER

Bl ke JEAR
s Il e s T Ve s Il e
1 0 1 6 1 2
2 0 2 8 2 1
3 0 3 4 3 0
4 0 4 7 4 2
5 0 5 5 5 1
6 0 6 9 6 0
7 0 7 10 7 2
8 0 8 8 8 1
9 0 9 13 9 0
10 0 10 9 10 1
PR 0 PR 7.9% PR 1%
Wi A2 2
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Table 10. Blockage rate of cigarette sticks
< 10. WEEZHEEE

Ehl R R
FFs b /€ FF5 ok IRH FFe R IREL
1 0 1 5 1 2
2 0 2 6 2 3
3 0 3 1 3 2
4 0 4 2 4 6
5 0 5 5 5 7
6 0 6 2 6 3
7 0 7 1 7 2
8 0 8 4 8 4
9 0 9 1 9 4
10 0 10 2 10 5
ROy e 0 ROy e 2.9% ARk S 3.8%
i /2 AN 2 AN 2
Table 11. Quality defect rate of cigarette sticks
=11 WEFREEHRAEE
Ehl R JER
FFs BRI AREL FF5 BB 2% KL P R AREL
1 0 1 7 1 2
2 0 2 8 2 3
3 0 3 6 3 2
4 0 4 10 4 6
5 0 5 6 5 7
6 0 6 7 6 3
7 0 7 3 7 2
8 0 8 9 8 4
9 0 9 10 9 4
10 0 10 7 10 5
ST R 2 0 ST R 2 6.6% ST R 2 3.8%
i /2 AN 2 AN 2
i FRRISHAE A, AR IR E BT BRI (K 9~11)
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Table 12. Positioning success rate

12, EfLARThE

G EELI WA
FFs FRIIREL FFs BRI EL FFs BRI EL
1 87 1 99 1 100
2 76 2 100 2 100
3 78 3 100 3 100
4 67 4 100 4 99
5 78 5 99 5 100
6 77 6 100 6 100
7 79 7 99 7 100
8 76 8 100 8 99
9 86 9 100 9 100
10 82 10 100 10 100
S5 R I % 78.6% SRZ TR 99.7% SRZ TR 99.8%
AN A2 e 2
Table 13. Installation dimensions
#* 13 RERT
P itk WA
LR 100 mm x 80 mm x 70 mm 150 mm x 100 mm x 50 mm 200 mm x 120 mm x 80 mm
/L 2 2 AN 2
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Figure 8. Pre renovation image
E 8. BuERIE

Figure 9. After renovation figure
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FESRIR SRR, FRATIEIR BUE S 36 5 AT ERE. 0k, BATMES RIS REA, FHB 3
BB RN Lo RT, JABh IR A, ISR BRI T rp e R . BRATK R R,
FK I SR A VR S 1) i At AR

TESEIO MR A FE T T, ATV RIUA & I 7 VA B AT BRI 0T . B2k, BATK Soit 4k 3 8
(e T 2 . s BRI R S b, DAVT A 25 B I MR AR AR . LR, FRAT DR X S o8 B k47
Gt A EEACAL TR, DAE R E W S5 B R R 3T [8]. feeia, BA T ARAE SLab 4t B, 3BT 3008 4 Ak
REVEAL,  DADRUE SOk J5 10 00 48 ) 26 B PR ] AT PR AN SO 8O0

FENGE SR, AT AR “%. 7 SRBER G0 bR B0 2% K K B IR IREAT 1 03 s 45 4y
BT, BEER RSB T R, R R DA R SRR (WK 14, 3 15):

Table 14. Experimental data of cigarette stick reversing device 1
= 14, AFRERELIOHIE 1

I ] 8H7H~8H12H B8H14H-8H19H 8H21H-8H26H 8H21H~8H26H
W 2% 452 7] 1 T 2 100% 100% 100% 100%
LS IEES 0% 0% 0% 0%
b RS 0% 0% 0% 0%

Table 15. Experimental data of cigarette stick reversing device 2

%2 15. MAEHREEE LI HIE 2

I ] 8H28H~9A2H 9H4H~-9H9H 9A11H~9H16H 9H18H~9H23H
M 2% 452 7] 1 T 2 100% 100% 100% 100%
VRS EES 0% 0% 0% 0%
kR 0% 0% 0% 0%
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