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Abstract

The GD121A cigarette machine is a new model in the fine cigarette production area of the first
rolling and packaging workshop of Yuxi cigarette factory. Its production speed can reach 10,000
cigarettes/min, and it undertakes the production task of fine cigarettes. In the actual production
process, GD121A model consumes a lot of auxiliary materials, which does not meet the expected
consumption estimation of this model. After investigation, it is found that the short position rate of
cigarettes is very high, as high as 2%~4%, which seriously affects the quality and output of ciga-
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rettes. According to the research, it is found that the notch position of the leveler has the greatest
impact on the short position rate of cigarettes. The main research content of this paper is to adjust
the leveler, control the variables by orthogonal analysis, adjust the large notch of the leveler, press
the cigarette section as the ignition end, and within the ideal working range of the height of the
leveler, the statistical data shows that the higher the speed adjustment of the rough licker roll, the
lower the short end rate, and the short end rate of cigarettes is reduced to about 1%, which solves
the problem of the high proportion of short end cigarettes in the process of cigarette production.
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1. MRPE
1.1. GD121A #HRLEES R E AL

itk — i GD121A B MNLAIENEFE R R R, FHIIEHE A BN, 2021 45 6~8 F, /NHXT
2 5 GD121A %% E3. E4 IS5 B 2 T 3508 (%) AT LU L, IS AL an % 1 Fios:

Table 1. Comparison of average cigarette rejection rates of E3 and E4 of two gd121a equipment from June to August 2021
(%)
52 1.2021 £ 6~8 B 2 & GD121A & #& E3. E4 {HZ HIBRZERFIELLE (%)

IR Y= R N EA ]S CID 5Bk BAPHZ bR LT B ER
E3 0.51% 5.83% 0.23% 0.05%
E4 0.46% 5.12% 0.22% 0.03%

M 1 LA W, E LR GIBRIER SR ATERET, CID SRR BIVAH S BB 5 B0 BT o5 277 1 b
%, WEBRAIISERZE5 7m0 5.83%F1 5.12%.

1.2. MEZEEIERIEE
SRR BB 2% 0 B4k K R S R BRI, AN St LI 1 = 2R S B AL A4S . GD121A.
PROTOS 2C. ZJ17, #i4T T B &HGEBHERIHT, HELERE 2 fiR:

Table 2. Cigarette defect questionnaire
2. MIERpEiAER

a3k WA HE EAE Hofth L EREE R
GD121A 4.73% 0.3% 0.1% 0.3% 0.4% 5.83%
PROTOS 2C 0.37% 0.3% 0.1% 0.2% 0.3% 1.27%
Z17 0.43% 0.3% 0.2% 0.3% 0.3% 1.43%
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S RAEL RS S0, KL E HTAH SO M B A A7 i AR 5 B dof e 236 g v D 1 A S 2 5k
JEH DL GD121A KRR &R H, MR 2 Ha] JIFEGE S B & X E R, GD121A HLAL 725 Sk 2im
e T HARPIEHLAL . R, B0 GD121A MH S kB OL, /NH A T GD121A A5 5 HA E3 5 E4,
23RN BRARDCE A, RUARSC 2 3k By = & L B IS g AT g — P A, A S R 3 B

Table 3. Comparison of cigarette short position ratio between E3 and E4 of
GD121A model from June to August 2021

523.2021 4F 6~8 A GD121A 1B E3 1 & 5 E4 Hl &R 2 L& xttk

B FIALE E3 E4
6 A 5.1% 3.2%
7H 4.1% 6.7%
8 H 4.8% 4.4%

jEt 2021 4F 6~8 H GD121A HLA! E3 ML G 5 E4 HLEXTEL AT %0, IUA ) GD121A W % 75 k= A #l ik
%, WIS RAE R, 51 GD121A B AR FE & 1 Z IR A S CID 5 Bk RIS 5 b 510 BRI AT & 27
ENLLER G, B, &R S5 R R i 32 R R R AR S s 3k .

2. RES T

FREB R B J5 /N MR S 2 ST R A A SR A Ao /N S B AT S B 2.
VIEEE, SelaHERR 1 LI AT TE T B S LR XS A RIER 2 A S IR 22 R ) s B
AR IHLR PEHERIANIE 5] S AL AN . M2 B KR S MBCRIEA W2 A E KA
XIS A SR R[] S SCIe A B, SN B 22 . R 22 R R S A Sk i R BRI

N T BB AR, BATESE T = S LU AR ¥ PR3 A 128 20 M Sk 9 it AT S 56
BB SRF MR, = AR B R R 1 8% FE AT A R O L

21. AEXSHEBAHERRAT

1) Hk =R Al By CERoR, FFRIESERR R A B0 E 1 e sEie e

FHRFRELTE (A): 7~9 rpm

PRSI E(B): B 0~1 mm. J5iE 0~1 mm:;

SPERGLAE A E(C): KA - KR, VD - NMED L KR - M

2) WM H AN THTEREREZR Ay By C XIS L MFEM, WA FREE R, MRl 2 (e
BRI, T R A0 (R A 7 A, B 3 o 0 B 5 ke k2D A S 1) 2 Sk 26

KH, XHE AL By CERIEE A 2l B = AN K P

A: A1=7rpm. A2=8rpm. A3=9rpm;

B: B1: i 0.2~5i# 0.8, B2: F{i& 0.5~/51& 0.5, B3: HiiH 0.8~J5iH 0.2;

C: C1AHEN - KAEH. C2/MED - /MEH . C3 KA X/

e R FRIKF RN 4. % 5 Pos:

R EHBE R =ARER AT SRR ES HIERR K L9 (34), Hr L RIEZRERMN S, 9FR
1EAZ R BRI T 2 (A 2 SR R IR, 3 o i B (ol 2 B R R K /K-F40), 4 RO IESS RIS (R
A B 2 VPR R A2 s AR SLEEBUE A% L9 (34) K 2 HFAER A — THEAN R 3 7] — 7K P A1
Bk
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Table 4. level of determining factors

=4 HBERRKFTE

A B

WEAT MBEAE TEBE -
1 7 0.2~0.8 K-K
2 8 0.5~0.5 RN
3 9 0.8~0.2 K -7/N
Table 5. Level of determining factors
5. MERRKER
K 2K A B C
1 Al B1 c1
2 A2 B2 c2
3 A3 B3 c3

HHFEZE A, IEXFE L (34U 6 fian:

Table 6. For factor A
=6 MFHREA

U e pemas veeMn TCTRE

S (rpm) (mm) frE 0)
1 1(02~08) 1(k-K) 4.9
2 1(7rpm)  2(05~05) 2 (/I-/N) 45
3 3(0.8~02) 3(K-/M) 4.9
4 1(0.2~08)  2(/h-/M) 438
5 2 (rpm) 2(05~05) 3 (K-/M 438
6 3(0.8~0.2) 1(k-XK) 47
7 1(0.2~0.8) 3 (K- 5.1
8 3 (9 rpm) 2 (0.5~0.5) 1(K-K) 4.5
9 3(0.8~0.2) 2(/h-7B) 45

KT BREMITHWT: (%)
TB1=X1+X2+X3=49+48+51=148

I xB1 = TB1/3 = 4.93
TB2=X4+X5+X6=45+48+31=124

Xt F A2 B % xB2 = TB2/3 = 4.13
TB3=X7+X8+X9=49+47+47=143

PR xB3 = TB3/3 = 4.77

XTHE B, IERR LIBA)UWIEE 7 fiin:
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Table 7. Calculation of factor B

#=7. FTEZBAITE

A5 s pmBa Pammn TCERE

WS (rpm) (mm) 8 (%)
1 1 (7 rpm) 1(0.2~0.8) 4.9
2 2 (rpm) 3(08~02) 1(K-K) 4.3
3 3(@rpm)  2(0.5~0.5) 3.1
4 1 (7 rpm) 2 (0.5~0.5) 45
5 2 (rpm) 3(0.8~02) 2(/h-7h) 4.8
6 3O@rmpm)  1(0.2~0.8) 4.7
7 1(7rpm)  3(0.8-0.2) 4.8
8 2 (rpm) 2(05~05) 3(K-/M) 4.9
9 3(9rpm) 1(0.2~0.8) 5.1

KT BHREMITHEWTR: (%)

SF341% xB1 = TB1/3 = 4.93

SE¥ xB2 = TB2/3 = 4.13

SE ¥ xB3 = TB3/3 =4.77
XFRZE C, 1IEAER LIB4) W 8 fin:

TB1=X1+X2+X3=49+48+51=14.8

TB2=X4+X5+X6=45+48+31=124

TB3=X7+X8+X9=49+47+47=143

Table 8. For factor C
=8 MFHEEC

5 e P emmmn UCERE
X Tasy (rpm) (mm) wrE (%)
1 1(7rpm)  1(0.2~0.8) 4.9
2 2 (rpm) 3(08~02) 1(k-K) 43
3 3(rpm)  2(0.5~0.5) 3.1
4 1(7rpm)  2(0.5~0.5) 45
5 2 (rpm) 3(0.8~0.2) 2 (/~h-7N) 4.8
6 3(9rpm) 1(0.2~0.8) 4.7
1 (7 rpm) 3(0.8~0.2) 4.8
8 2 (rpm) 2(05~05) 3(K-7I) 4.9
9 3O@rmpm)  1(0.2~0.8) 5.1
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KT CHRERTHEIT: (%)
TC1=X1+X2+X3=49+43+3.1=119
P xC1=TC1/3 =3.96
TC2=X4+X5+X6=45+48+4.7=13.7
354 xC2 = TC2/3 = 4.57
TC3=X7+X8+X9=49+48+51=148
“FII% xC3 =TC3/3=4.93

2.2. AEERKE

BH S IR Y B b 2
(A K R)
RA = XAl — XA3 =0.07
5B HK)
RB = XB1 - XB2=0.8
E=4)(C HK)
RC = XC3 - XC1=0.97
MR ZE TR R LU, C R M2 K, BI-SP R S84 147 B0 7 25 Sk 2 R i i K,
HIFRIZ B RIZAN A BRI Z8 (HP PR35 1 B AR R 4R )

3. BUHT*E
3.1. MBSk EN B RENBUEXT R

E- RPN i Eva WU Tk <37 P AR ZIE ATV L

IrMTT RS AR SR R0 R A 22 %38 BB AU N AR RS AT I 22 5 MR ) 7 8 o R
HAFIERITTT, FEMA R Sl e RGEEAT USSR, TR 2245 RO 22 R, 0 R IR 223 o I 22 A
b, LR RPRA, CPREENBEIEIE 1 PR, PRI e, HIE TR KMV
PSRRI B - h - RIS HPIRAS 2], MR IS S ] 2 fis, AR IR TARIRES TR, Rl R
TEOREATE L2z, BIESEE MR % B K. BRALIRAS N, VITJ VIS B B R o 8 12 A MRV 0 22
W R AL, B LA R B D) T UL R AL AE S OT IR A 22 5 B R AL B, mT UK BB 2 Sk 3R
i H o

Figure 1. Mechanical perspective
B 1. MENE
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Figure 2. Schematic diagram of smoke flow reduction
B 2. BRI ~EER

311 XK1

XEFRISR 1 1A 1 AR RH AL 18 5 BOZAE BN SRR 2 [F 20 2 S5 A T . (RL)MI(R2) 725104
AR A2 S V)T IEEE . VI s BIVIEARAL A B B BN M SIS 0L, 2R
FENLE MEALES BB R M “OIRIRILL” ). QREBREEhbLE:, BEBIINE: IFRAL + RRPIIR
B3] VI DX IR A 1 (k) B0 rp P B s O 2 o LML IMB71 AT 1M 752 2 8l P S 254 11 )
Bk, DMEDSEATA AN ks AL IRS) 38 A364 Hthil. I SRS H 0 5/ 50 B/ A ISP R A
[RINHIE/DEP 757 - HIMHIE " HIBCE, wBSS L IMST71 Pt (R 1 AL BAHSC RO B . i N B mT
IS it RO LR LTS VA= 1 b e i i< 2 (B D e ey R BU R R E P C AR 1T
LU 52 B B o P AR MR SR DT 7 B e 2 . T S AR R I e i, IR WRAE U T DI o B IE Ak
TR R RN E, EERE RN 3 fs:

Figure 3. Weight outline
E 3. E2%EE

312 K2

XX 2: 2% 2007 FURBOHRER- P48, BT B n g BwE 4 Pox, AX TR0
KA, A 4 DMEORSEINT MRS, @RI TR, [REREE SR i 8one, A
TR, @i B8, PRE T XT3
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Figure 4. Schematic diagram of leveler

B4 FEBZREE

3.2. HEMRLBET LR TR

321 %3

£ GD121A WAL P 7, A BArE SN B0E, RIS ui T a, BisEER—SRKER
NI R B, MEREER G, BN sc N4 R &,

FATE E3 BIHHL B @ AR B bR &, 0002 8 5 (20 30) LK 28 SR BT RAE GE i, RS9
s R 9 i

Table 9. Relationship between cut tobacco filling amount and short position rate

F . MABTESTIRPXAR

HirEEEE 400 405 410 415 420 425 430
7 F (20 %) 10.84 10.92 11.12 11.25 11.31 11.39 11.48
7L R 3.89% 3.54% 3.11% 2.87% 2.79% 2.77% 2.64%

S H (20 SO PA S Sk F R RIEITNE] 5 s

AIDAR S B H bR EE T DE— @ Ja N PR Sk 3, bR B EEN B, kEH—%
FREE R B, AR SCE Bl o T2 bR rya ], AT B AR A B SR & 4 L 2 bRk 17
B sk, dutont s B s PR

322 XK 4
A 15 VA 10 Y A5 R R RO B T P B RRR h 2 B RN, AR A AR AR T A, k2 B,
IR AR SO 22 S8 R A T
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Figure 5. Relationship between cut tobacco filling amount and short position rate
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5 MMLZERES=ARMRR

®
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0%

HI B AR IR I w1, RE SR T I 2 (R 22 R 22 389 0, SR TS T8 22 380, O 1 ORAIE AR
MHEBREEE HARERNEOR, WL PRSEY KXEZHML, o8RO E Lo, 7% i
RS LIRS BUSHLIRE DL, I DABRATT 5 ZORE A J5 T8N 22 7 R B 50, AT Je TE -1 4 A% TR R
HMAERIALE, WEEATRIE L 0 BCR M50 0: MR 228 R 25 PR 1R 59 24 B Bl R e AL b B Y
ANRIE bR AE (i 22 AN RIS, 508 I B4 (14) AN (I5) HEAT R B2, DUEAS Bl 22 % 1) 33 (16) FI(17) o SB[
HL, WL AN, DE T PTRE L2 B . Fesh [ L (14) R(15), T EEIH L L R 2R
IR ALE, E2 S5 4% (16) A (17) 0 FF [ P i (P) ke BLXA 3, AT as: Bonfe il 2

ER U “ARAERZE”

(15) I Sl A b MR 22 8k . MR 225 1R SR A Lo & BN 5] 6 s -

Figure 6. Mechanical schematic diagram
6. M REE

VAT HTARIE R 41 (14), DMEE U METE R 22 i, DAIRIRET5 U Ja 0T AR
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NEh %

FERAR G TAE R KA FRA TR PR R R R 2 [R], RS 3 i B IA IR 22 AR 2 S BE PR, R
AT DAYE P SRR R R A ), B IR B, 2B O, ML s, PR B
BEZ Tt SZIRAR[A], BT Bs. AERIR Bor#r, ez &R, I Sk IS, (HR R IR
BRI A S R S R I N LA R R SR B T, CPEEERALEAE O mm bR, 2 SEWLEEE
B, BB TR R P e T P B 2R T — M B ARG B, 25 B s 2 Sk 2 A

WATE B3 E4 BNLHATHUAR B SLES, Lo g Rl sk 10, & 11 s

Table 10. E3
% 10.E3

6 rpm 6.5 rpm 7 rpm 7.5 rpm 8 rpm 8.3 rpm 8.5 rpm 8.8 rpm 9 rpm
20 HE 10.79 10.95 11.09 11.11 11.13 11.13 11.23 11.35 11.57

PRI iy Ai: 2.9 Al 2.7 Ai: 2.5 Al: 2.0 Ai: 1.6 Al 1.2 Ai: 0.8 A7: 0.3 Ai: 0.1
J5: 25 J5: 22 J5: 18 J5: 16 J5: 11 J5: 08 J5: 04 JE: 01 JG: 0
PN

KPS 4.1% 3.8% 3.2% 2.9% 2.5% 2.0% 1.5% 1.2% 1.1%

Table 11. E4
5% 11.E4

6 rpm 6.5 rpm 7 rpm 7.5 rpm 8 rpm 8.3 rpm 8.5rpm 8.8 rpm 9 rpm
20 X H & 10.55 10.87 10.95 11.01 11.06 11.09 1117 11.32 11.44

R W: 29 ®i: 26 Wf: 22  ®G: 1.9  ®f: 1.5 ®j: 1.1 ®i: 0.8 Bi: 05 Hi: O
JG: 31 J5: 27 JGE:24 J5:20 J5:19 J5:09 J5:07 J5:03 J5: 02

753 4.4% 4.0%% 3.7% 3.1% 2.9% 1.9% 1.3% 1.3% 1.0%

Figure 7. Rough stabbing roller
7. HERARE

3.3. MERIE

IR TEE B AE 3 0 S 2 Sk R B G, ERE I L ARS8 TR ZHNH, B
B A S B o 5 B ) H 22 S5 S s M SO 22 F =, JRIE I 15 B — 5 N ST ) TR 7 B =7 it Sk A
RIGE Z ML TE RS 3k [5]. BT BT E GDI21A &N TR DA K/MEDZ 4y, WK
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8 P, AR SRAIT 288 /M DR IE S mihi,  FESEBRAE R RE b, BATGE T A UM S 2 Sk R
FEFIXS SR 1 KR, S0 GD121A FUR Tk, RIEV Ik s IR AL B . e L
AR WA AT I OL T, RIENL AR WAL R B ( “UIRIARGL” ) dRELEEHINLES, EEBNEIME.
PIRIRIGL + A A IR . FEUEAL B b BRI E] DI i n S AR 11 (R Sk RE o0 o -1 B 2R 22
LA A T EE R 1 P B S /N SO KRR e 2 JRAE R SIS0 Ak R R A P A A A
JHIE/DEP W15 - BUMHIE” (¥sE, MBS AL IMS7L Fai] (Rl A7 B AR DGO BUE . N B T 2
ARG K, TR AR P o7 AR 1 B ik 2 AR A B I B 5l (R WL M S AR BT R
HEVFIL S EIERIE RS, VIFIALE R 2% B s (b Tr . ~FREaRsSey s an i 8 o

Figure 8. Diagram of leveler
8. FEREE

GDI121A A )38 L 5 S ATLE L I B DL ORAIE S RL I [R) 9 A i 22 AR S . AR IR P AR
R OL T, RV AR B iy, 0 T IR 2 R R 22 it 2, MR 220802, A s S o ) 24 1) 8 T it K
BRI, SRR T RGN, IR 2R R 22 kD, T30 T TR S 22 B T I AIG, MBS
ORI BERT, R 0 22 8 FEB 7 AR A SRR S R ok, (HRE 2Bk, P& BT
A BRI IRALE FEUFHL, MG RS HERSIAE, RIERET, BHETHAE, H1rE
e I HIAE 0.2~0.5 mm AMEONIRAE, FRMXFEATR T, KRR ER R, a3 TR
P
4. FREE

NHAE E X 35, 4 SHMTX SRS A, FATE SR T RS AT I, R L AR B A
SRS, FEREIEI LB IR B AN SR R A B I v, R RAR SOy 7 rpm, T 2021 4 8 1 9 H F
11 HEHT I AEIS S, 4R 12:

Table 12. Short rate table
12, mRER

9 H 10 H 11 H
E3 2.17% 2.27% 2.04%
E4 2.15% 2.11% 2.18%

2 JE /N N AE R SRR S R TR T, 7 E3E4 AT R I AR 3 I T I BIE, T 2021 4F 8 H 16~18
HiF TR L%, 4558 13:
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Table 13. Speed adjustment table of rough licker roll
= 13. HRIRERIFTER

AR SE  PERTIIEME  16H  17H 18 H

8 HF”’ 1? 156% 1.44%  1.61%
= .
E3 8.3 ?;“ (1)2 1.14% 1.22% 1.13%
= .
85 fﬂ’ g'i 1.02% 1.00% 0.95%
= .
8.3 )'ﬂ’ (1); 1.78%  1.77%  1.72%
= .
E4 85 HFU: 8'3 121% 1.15% 1.17%
= .
Hi: 05
8.8 = o 0.77% 1.11%  0.99%
{5 .

MRIER AR AT, 8 A 8 H~11 H G HLES ST 24 5k 30 2.15%, A Biodt 2 A s
45%HHRIET, £8 H 16 02 18 HXSHIMARFOEIAT IR G, P HLEISCT 2 k%0 1.15%,
T HARER) 1.5%, MXT 8 H 8 H~11 HMSdEAT it — L 5T, HAScifa, £ I 0
JA S AR R B A Dy e o ELAE Y- 288 2 v P B A8 (0 T 9 Bl PR Rk R By, SR, B T
CLA Y, Bt Ja GD121A MLALIH S 33 4 S 3 v ) 1r FBAS 21 1 AT R v, KO 1 BRAR A BRI 25

5. BT

RS 75 3k 2 SR 4%~5% P82 1% A4, MHRZEICEA T E R, GDI121A HHNL4EE
(YRR B B K B . 7 2021 1 =R 1 4E 200 J54E 7= & 40 kg~60 kg 75 Sk IR MR B PR A 20 4 &
FEI4F 200 /3477 & 15 kg~25 kg 75 Sk R AR BRI CGE f5 , ML s 1T 13 S0 In-FAa, HLES 135 i 1Rl b i
EAAS, HRFTH IR B> GD121A 5 3. 4 ZEa kRt thin € 14 fon: BR0RE 7%
PHSATREE, YD TR 4EE it a), FRAC T BEVLERE TRIS5 308 GD121A AYEEE 3. 4 FE4EEH
g B 15 fios:

Table 14. Comparison of short position ratio of GD121A in the third and fourth quarters
7% 14. GD121A 58 3, 4 TELENLLE

@)
SR 7T (%)
6 A 4.2
7H 5.4
8 A 46
FHMH 473
(b)
H 3 %5 (%)
8 1 0.8
91 0.95
104 0.78
T 0.83
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Table 15. Statistical chart of maintenance time of GD121A in the third and
fourth quarters of this shift
%2 15. GD121A APIE 3. 4 =EHERES%THE

Hi TERT(h) =i W5 (h)
6 2.7 8 1.2
7 2.3 9 11
8 3.2 10 1.7

6. &

T IR SEIR FT S B, T RAE DA S R 11 e SIZAR R B A D i Mg LA 1 8 2% v P BEAR Y

A AR R AR P S B e, SRR, ik Je GD121A MU SR A SR (0 AR B 1A
R, KK T IR A RHIIR 5%

SE 3k
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