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Abstract; In order to make up for the deficiency of the existing evalu-
ation method of quality stability, a new method of evaluating the
quality stability of cigarette production process was developed by

using statistical techniques. This method first classified the variables
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in the production process, and different types of variables using dif-
ferent methods were used to calculate the quality stability index. Mo-
reover, different weights were determined according to both the im-
portance of different processes and different variables in processes,
and then the process using weighted average method was applied to
calculate the stability of quality index. Furthermore, the process
(batch) using geometric mean method was used calculate the
stability of quality index. The quality stability index was divided into
4 grades as follows, more than 80 for the best, the best quality;
70~80 for good, good quality; 60~ 70 for qualified, the quality of
qualified; 60 the following poor, needed to be improved. The results
showed that the method could accurately reflect the tobacco quality
level and improve the reliability and stability of batch process quality
evaluation conclusion compared with the six sigma analysis method.
The reason of poor stability was revealed according to different pa-
rameter indexes, and the management and control during silk pro-
duction process could be significantly improved.

Keywords: cigarette; production process; quality stability; six sigma;

evaluation methods; batch
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Table 1  Key process and weight settings
L&/ LFRE/ % SRR HE/ %
[ XL i 60
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Yyt 10
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Yt 10
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1T X B it 20
ORI 5
R K % 20
i P B 10
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BE I 25 R K A 30
BT 10
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RS 10
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Table 2 Evaluation items and weight settings
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Table 3 Quality index score interval
B i ¥ BE
B
0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
0.0 100 97.33 94.67 92.00 89.33 86.67 84.00 81.33 78.67 76.00 73.33 70.67 68.00 65.33 62.67 60.00
0.2 92  91.57 90.39 88.69 86.67 84.45 82.11 79.69 77.22 74.70 72.16 69.60 67.02 64.42 61.82 59.21
0.4 84 83.78 83.13 82.11 80.77 79.17 77.37 75.41 73.33 71.16 68.90 66.59 64.22 61.82 59.38 56.92
0.6 76  75.85 75.41 74.70 73.74 72.54 71.16 69.60 67.89 66.06 64.12 62.10 60.00 57.84 55.62 53.35
0.8 68 67.89 67.56 67.02 66.27 65.33 64.22 62.95 61.54 60.00 58.35 56.59 54.75 52.82 50.83 48.78
1.0 60 59.91 59.65 59.21 58.60 57.84 56.92 55.86 54.67 53.35 51.93 50.40 48.78 47.07 45.28 43.43
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Table 4 The results of data collection and two different evaluation methods of the loose resurgence

. P St 4k XoF B S T A% B3N 5 ) T VAR B O AR E PRI 5 120
ALk K
PREE Ao THE FRMER2E ©(USL)  ©(LSL) AHEER/% A P I.
013 17.5 1.0 17.55 0.221 1 0 100 0.150 0.664 73.37
HRE K/ %
014 17.5 1.0 17.52 0.242 1 0 100 0.060 0.726 70.94
013 60.0 2.0 60.04 0.273 1 0 100 0.060 0.409 83.63
Ja] JXU il g/ °C
014 60.0 2.0 60.01 0.298 1 0 100 0.015 0.446 82.14
x5 BOMHMIFREHBEAMITN T EMTELER
Table 5 The results of data collection and two different evaluation methods of the screening feeding
. P Giit 4R X S P A% B RN 5 ) T VA B O AR E PRI 7 120
52 X
PR Ao TIE fRMER2E ©(USL)  o(LSL) AR/ % A pr/C I./14
AC#R i E, 013 32000 160 3199.98  0.605 1 0 100 0.004 0.113 95.47
(kg +h™D 014  3200.0 16.0  3200.01 0.410 1 0 100 0.002 0.077 96.93
013 18.5 1.0 18.55 0.066 1 0 100 0.150 0.197 91.88
HREKE %
014 18.5 1.0 18.51 0.080 1 0 100 0.030 0.239 90.44
013 90.0 3.0 89.85  0.258 1 0 100 0.150 0.300 89.50
R B /°C
014 90.0 3.0 90.20  0.347 1 0 100 0.200 0.347 85.85
013 <1.0 0.01 0.101 0 100 0.990 99.60
JRbRE /%
014 <1.0 0.00 0.016 0 100 1.000 100.00
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Table 6 The results of data collection and two different evaluation methods about dry plate drying

e . goit R X B GRS PEAS HPF M 7 10 T MR B Ol AR E PRI 7 120
A i s
W e TPHME BMERZE eUSL)  oLSL) AR/ % A P I
) 013 17.8 0.5 17.77  0.032 1.000 0.000 100.00 0.180 0.191 91.98
AOEKER/ %
014 17.8 0.5 17.76  0.090 0.957 0.000 95.71 0.240 0.538 78.24
AN kyiE/ 013 2800.0 140  2799.99 0.285 1.000 0.000 100.00 0.002 0.061 97.56
(kg +h™ 1) 014 2800.0 14.0 2 807.87 27.067 0.590 0.210 38.00 1.686 5.800  —133.09
HT &S &/ 013 150.0  10.0 150.00  0.128 1.000 0.000 100.00 0.000 0.038 98.47
(kg +h™ 1) 014 150.0  10.0 150.00  0.102 1.000 0.000 100.00 0.000 0.030 98.78
1T X f4 & 013 123.0 2.0 123.00  0.046 1.000 0.000 100.00 0.000 0.069 97.25
M EE/C 014 123.0 2.0 123.09  0.423 1.000 0.000 100.00 0.135 0.630 74.57
I X f m 013 123.0 2.0 123.00  0.072 1.000 0.000 100.00 0.000 0.108 95.68
i JE/C 014 123.0 2.0 123.07  0.368 1.000 0.000 100.00 0.105 0.550 77.86
B 013 115.0 3.0 115.00  0.172 1.000 0.000 100.00 0.000 0.172 93.10
R B /°C
014 115.0 3.0 114.99  0.162 1.000 0.000 100.00 0.010 0.162 93.54
013 12.8 0.5 12,73 0.024 1.000 0.000 100.00 0.000 0.140 92.02
R K/ %
014 12.8 0.5 12,73 0.057 1.000 0.000 100.00 0.420 0.339 85.33
£ BEMERERNEERERHIEN AN HER'
Table 7 The results of data collection, test and two different evaluation methods about Blending flavoring
. e it 4 1 X RS VU AS I TEH 7 1) e MR B Ot A e MR T D
AL H 2
PRE e CPIME ARMERZE @(USL)  o(LSL) AR/ % A r/C I./14
) 013 <1.0 0.35 0.105 0.000 100.00 0.650 86.00
T/ Y%
014 <1.0 0.32 0.105 0.000 100.00 0.680 87.20
013 12.7 0.5 12.75 0.029 1 0.000 100.00 0.300 0.161 92.43
HREE K&/ %
014 12.7 0.5 12.72 0.025 1 0.000 100.00 0.100 0.151 93.77
013 <0.5 0.02 0.611 0.216 78.41 0.960 98.40
I RE /%
014 <0.5 0.09 0.523 0.217 78.34 0.820 92.80
HF A/ 013 >4.0 4.20 0.082 0.008 99.24 0.278 71.11
(em?® + g71) 014 >4.0 4.21 0.082 0.005 99.46 0.292 71.67
013 =76.0 79.00 1.160 0.005 99.52 0.448 77.91
R/ %
014  =76.0 79.50 1.160 0.001 99.87 0.522 80.90
013 <2.0 1.80 0.362 0.290 70.98 0.133 65.33
W%/ %
014 <2.0 1.20 0.362 0.014 98.65 0.533 81.33
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Table 8 Evaluation results of the stability of the process and batch quality

IR S G A% 35 4 J7 1)

R P48 B Otttk € PRV 1)

KT s e W2 RZNF MWESAT R o iRz RBaemE mRSs
BIE/ % GHE/ Y% AR/ % AR/ % R G G, G, G, L
013 100.00 100.00 100.00 91.93 3.5 79.53 94.08 94,84 87.44 91.35
014 100.00 100.00 90.78 95.04 3.06 77.66 93.04 61.93 88.80 74.89
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