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Abstract; In order to improve the production efficiency of slim ciga-
rette, the stability of cigarette physical characteristics and further un-
derstand the variations between operating parameters and cigarette
making condition, influence of needle roller overfeed, air fan pressure
and stem separation air pressure on slim cigarette making machine op-
erating conditions and cigarette physical characteristics were studied by
the methods of 3 factors and 3 levels orthogonal design and mathe-
matical statistics. The results are as follows: (O needle roller
overfeed, air fan pressure and stem separation air pressure, the three
cigarette making machine operating parameters, have different effects
on slim cigarette making machine operating conditions and cigarette
physical characteristics; @ Needle roller overfeed has significant
difference with trimmer disc position, loose and rate and end density
amount (P<C0.05); @& With the needle roller overfeed increased,
trimmer disc position decreased, end density amount increased, loose

and rate decreased, and content of loss of tobacco from the ends de-
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creased; @ Air fan pressure has significant difference with trimmer
disc position (P<C0.05); & With the negative air fan pressure in-
crease, trimmer disc position decreased. In summary, with the needle
roller overfeed increased. loose and rate of slim cigarette making ma-
chine will decreased and the quality of slim cigarettes will be improved.
Keywords: slim cigarette; cigarette making machine; parameter

setting; cigarette quality
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Table 1 Relationship between slim cigarette needle roller
voltage pressure and needle roller overfeed
Wl 22 5 B H/ mV In] 22 15 52 bR A/ 6
1900 55.5
900 49.4
—100 39.0
x2 REWERKER
Table 2 Experiment factors and levels table
KT A B R 22 35 B R XA C/hRAL
AL/ mV JE 73 /kPa & 71/kPa
1 1 900 —8 1.0
2 900 —9 1.1
3 —100 —10 1.2
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Table 3 Orthogonal experiment design and results |
KEE A B PEER ESE 73 3k %/
P&/ V % %
1 1 1 1 —0.6 19.5 0.54
2 1 2 2 —1.2 18.5 0.31
3 1 3 3 —2.4 20.6 0.18
4 2 1 2 0.2 18.8 0.56
5 2 2 3 —1.6 19.9 0.34
6 2 3 1 —2.6 18.6 0.48
7 3 1 3 0.9 16.8 1.71
8 3 2 1 —0.4 15.6 2.20
9 3 3 2 —1.2 17.1 1.91

th 2 4 AT A KR g B K
e A% ke T 2 R R s 2 5 T ] 44 f
S T2 Sk R B P B (P<0.05) s KAWL IE
X3 B B B (P<<0.05).

th 2 4 3 T 1L B A T 24 0 O L R % (R
AN FE SRR 7 S AW . 2 AR HL I 24 6T 2 3 A 24
i R KL< 5% 0 B M 2 (] 24 B 0 0
5 MBI 8 199 00 22 3 B 8800+ 5090k G 3 A0 LT
BB TN RS R SRR K TR L AT o A 2 K 22
/IS AR 24 45 T T 44 51 A 34490 A 4
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Table 4 Intuitive analysis of orthogonal experiment |
£k A B C

ki —1.40 0.17 —1.20

X ko —1.33 —1.07 —0.73
VS

ks —0.23 —2.07 —1.03

R 1.17 2.23 0.47

ki 19.53 18.37 17.90

ko 19.10 18.00 18.13

ks 16.50 18.77 19.10

R 3.03 0.77 1.20

ki 0.34 0.94 1.07

ko 0.46 0.95 0.93

ks 1.94 0.86 0.74

R 1.60 0.09 0.33
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Table 5 Variance analysis of orthogonal experiment | LA ER B, PR A B B /D CERE . KRXNLE
o bn BREE BME By F P 7314358 W A5 HA AR 22 217 08 22 o0 1 B8 S R B, R KWL s
A 2 1.288  23.65  0.041 A W 27 0K 22 TR B S PR A BN RS
' B 2 3.754  68.96  0.014 126 7.8 Wl A F I B AR AR 250 Bl 22 R
TR 2 oass sos  ozis  HES 2 AUKPONRLEESHGKUBLIE 1S 1 ASKOR B
i s 2 0.054 FESBLINRIETEE 2 DK PN ERESEG3IAT LS
B 8 BRONT W BEL A 1 Dt 22 09 5% 0 B > /N IRUATL . ) > R XUAL e
A 2 8.074 1422 0.066 S P
- ) o4t 078 0563 2.3 BIAENS BT K IR IR 1S AR A R IR AR
skt C ) 214 211 0319 B X 200 SR A MR AL A o LA M B T 4R 0] 22 5 L TR
- ) 0.568 B /N RHLH T3 K KL R J1 5% mi TR 3RS 48 3 45 40 4 3
A g JBT ek g XA W B A B2 o T VR 22 4 L8 R R IR BHL AR
THE O 22 0T 42 A o0 O 2 ) A O 22D Sy 4 4 A L BT
A 2o BT MZSL 0007 SR SORPIE A B K ) R KF R 2. i i
B 2 0.008 0.46  0.686 R LER L% 6.
ZxE C 2o 008z A0z 0169 fh P T ] 22 ko 2 B R R
b oo S 2 i ST 0 2 ﬁﬂ*ﬂfﬁf%ﬁﬂﬁﬂﬁm i
KA s R 3 AN JAHLIE 9 8 8 06 W BEL R o 0 2 0 P B 2
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Table 6 Orthogonal experiment design and results [
aw5 A B MR W/ R/ iy 4 T 44 4k / TORE/ WA EEARWE R
/% Pa % (mg * cigarette ) % 1 % /Pa W2%/g  fi2/mm
1 1 1 1 54.5 1 060 54.5 0.93 2.79 40.0 0.013 0.071
2 1 2 2 55.4 1080 54.6 0.97 3.02 41.7 0.012 0.066
3 1 3 3 54.6 1047 53.4 0.87 2.15 49.0 0.014 0.079
4 2 1 2 54.5 1083 54.9 1.13 2.48 39.0 0.013 0.070
5 2 2 3 54.0 1 090 55.1 1.30 2.66 47.3 0.011 0.082
6 2 3 1 54.0 1067 55.6 1.17 2.18 41.7 0.014 0.059
7 3 1 3 52.9 1 080 56.5 2.47 2.08 46.7 0.014 0.067
8 3 2 1 52.2 1053 55.6 1.73 2.34 52.3 0.017 0.077
9 3 3 2 54.0 1053 56.1 2.13 2.25 42.7 0.015 0.080
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Rank of cigarette making machine parameters
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on physicalcharacteristics of slim cigarette
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Table 7 Intuitive analysis of orthogonal experiment [[

Eifan A B C o A B C
ki 54.8 54.0 53.6 ki 2.7 2.5 2.4
ko 54.1 53.9 54.6 ks 2.4 2.7 2.6
3 KR AR
ks 53.0 54.2 53.8 ks 2.2 2.2 2.3
R 1.8 0.3 1.1 R 0.4 0.5 0.3
ky 1062.3 1074.3 1 060.0 ky 43.6 41.9 44.7
ko 1 080.0 1074.3 1072.0 W L ko 42.7 47.1 41.1
% BHL
ks 1062.0 1 055.7 1072.3 T it 22 ks 47.2 44.4 47.7
R 18.0 18.7 12.3 R 4.6 5.2 6.6
ki 54.2 55.3 55.2 ki 0.013 0.013 0.014
ks 55.2 55.1 55.2 AR ks 0.013 0.013 0.013
i i )
ks 56.1 55.0 55.0 HEfw 22 ks 0.015 0.014 0.013
R 1.9 0.3 0.2 R 0.003 0.001 0.001
0.9 1.5 1.3 B 0.072 0.069 0.069
v ks 1.2 1.3 1.4 HEET k2 0.070 0.075 0.072
7 i ks 2.1 1.4 1.5 T f 22 ks 0.075 0.073 0.076
R 1.2 0.2 0.3 R 0.004 0.006 0.007
F8 EXRHKBAENWI
Table 8 Variance analysis of orthogonal experiment [
HRir AERRRE H e B ¥y F P fitr EHFRE H B ¥y F P
A 2 2.484 18.03  0.053 A 2 0.139 3.10  0.244
B 2 0.088 0.64 0.611 B 2 0.173 3.87  0.205
8]
C 2 0.924 6.71 0.130 || &R % 2 0.062 1.38  0.421
R 2 0.138 R 2 0.045
BRI 8 Sl 8
A 2 318.1 1.97  0.337 A 2 17.55 1.50  0.399
B 2 348.4 2.15  0.317 B 2 20.28 1.74  0.365
% BH AT
% RH. C 2 148.1 0.92  0.522| C 2 32.08 2.75  0.267
HE A 2
R 2E 2 161.8 12 2 11.67
Joyii] 8 A 8
A 2 2.714 4.04  0.198 A 2 6.3E—06 2.71 0.269
B 2 0.058 0.09 0.921 B 2 1.0OE—06 0.43 0.700
T bR
i jiy C 2 0.048 0.07  0.934 i C 2 2.3E—06 1.00 0.500
1 3
iR 2 0.671 iR 2
pa¥ill 8 A 8
A 2 1.156 16.87  0.056 A 2 1.4E—05
B 2 0.024 0.36  0.737 B 2 2.4E—05 0.09 0.918
Ui ¥ V& [53] JE)
- C 2 0.055 0.80 0.556 | C 2 3.7E—05 0.15 0.868
24 e 2
2% 2 0.069 w2 2 1.6E—04 0.23 0.813
=¥l 8 o] 8
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