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ABSTRACT: An evaluation method of comprehensive quality on slim cigarette physical indexes was established to ob-
jectively analyze the quality stability during packaging process. In this study, based on weight, circumference, length,
suction resistance and total ventilation rate of a certain kind of slim cigarette, the objective weight coefficient of each
physical indexes was calculated with criteria importance though intercrieria correlation (CRITIC) weighting method, and
the comprehensive score of each slim cigarette and the comprehensive score and process performance indexes of working
teams and machine stations were further calculated combined with its technical standard, then the comprehensive quality

evaluation method on physical index of slim cigarette was formed. After the calculation with CRITIC weighting approach
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method, the weight coefficient rates of weight, circumference, length, suction resistance and total ventilation rate of the

slim cigarettes were 0.152, 0.147, 0.243, 0.182 and 0.276, respectively. The comprehensive score of qualified cigarettes

was equal or greater than 60, while the score of unqualified cigarettes was below 60. The comprehensive scores of the

sampling produced by working team exhibited significantly positive linear correlation with qualified rate (R*=0.956 9). It

objectively reflected the overall level of physical quality and subjective preference on slim cigarettes. The established

evaluation method of comprehensive quality on physical index of slim cigarette can objectively evaluate the comprehen-

sive quality level for working team and machine station of slim cigarettes producing, which is beneficial to find the qual-

ity problems during the slim cigarette packing process.
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Tab.1 Correlation coefficient matrix of physical indexes on slim cigarettes
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Fig.1 Scatter matrix plot of physical indexes on slim cigarette
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Tab.2 Coefficient table of CRITIC weighting method

Yy ELEE bR A2 5 ot DEEN
g 0.114 3.036 0.152
54 0.086 3.869 0.147
M BH. 0.131 4.205 0.243
K 0.107 3.871 0.182

S X 0.159 3.942 0.276
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Tab.3 Contrast the weight coefficient obtained by CRITIC
weight method and the standard of deduction
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Tab.4 Technical standard on physical index of
slim cigarettes
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Tab.5 Quantitative and comprehensive scores on physical indexes of slim cigarettes
o - A S B G T S A5 NS Y R AR B AR S
grg DML R BRSO WO KB RERE o g omm kg s 0
mg mm Pa mm % -
1* A 580 17.02 1281 99.69 40.6 96.0 96 83.8 75.2 86.4 86.60
2* A 612 16.96 1275 99.94 37.4 78.4 92 85.0 952 73.6 83.74
3* A 563 17.00 1240  99.68 394 82.4 100 92.0 744 81.6 85.64
4* A 573 17.03 1304 100.08 40.4 90.4 94 79.2  93.6 85.6 87.47
5" A 554 16.97 1225 99.85 39.2 75.2 94 95.0 88.0 80.8 86.65
6* A 572 17.04 1141 99.84 38.3 89.6 92 882 872 77.2 85.75
7* A 575 17.08 1278 99.93 38.3 92 84 84.4 944 77.2 85.33
8" A 566 17.02 1208 99.58 39.6 84.8 96 98.4  66.4 82.4 85.74
9* A 576 1691 1228 100.12 36.9 92.8 82 944  90.4 71.6 85.31
10* A 594 17.00 1301 99.99 38.4 92.8 100 79.8  99.2 77.6 87.67
11" B 572 17.09 1232 99.82 40.3 89.6 82 93.6 85.6 85.2 87.51
12" B 581 16.90 1335 99.75 38.8 96.8 80 73.0  80.0 79.2 80.63
13* B 575 16.94 1330 100.01 39.5 92.0 88 74.0  99.2 82.0 85.59
14" B 593 17.15 1270  99.74 40.2 93.6 70 86.0 79.2 84.8 83.23
15* B 613 17.13 1401 99.98 38.6 77.6 74 59.8  98.4 78.4 46.05
16" B 591 16.96 1222 99.87 39.1 95.2 92 95.6  89.6 80.4 89.72
17 B 569 17.04 1263 99.84 41.0 87.2 92 87.4 872 88.0 88.18
18" B 577 17.02 1268 99.62 38.7 93.6 96 86.4  69.6 78.8 83.75
19* B 560 17.06 1384 100.19 34.6 80.0 88 63.2 84.8 62.4 73.11
20" B 578 17.08 1334  99.99 39.8 94.4 84 732 99.2 83.2 85.50
21% C 601 16.99 1340 100.19 44.8 87.2 98 72.0 84.8 96.8 87.31
22" C 581 16.99 1099 100.04 32.8 96.8 98 79.8  96.8 55.2 48.82
23% C 602 1694 1366 100.21 41.6 86.4 88 66.8  83.2 90.4 82.39
24* C 603 16.97 1230 100.19 42.9 85.6 94 94.0 84.8 95.6 91.49
25% C 604 17.06 1439 99.87 43.2 84.8 88 522 89.6 96.8 48.92
26" C 602 16.98 1354  99.56 43.4 86.4 96 69.2 64.8 97.6 82.79
27" C 577 17.01 1258 99.76 43.5 93.6 98 88.4  80.8 98.0 91.87
28" C 570 16.95 1278 99.58 39.7 88.0 90 84.4  66.4 82.8 82.05
29% C 593 17.04 1333 100.09 41.5 93.6 92 73.4 928 90.0 87.32
30 C 594 16.88 1326  99.85 43.4 92.8 76 74.8  88.0 97.6 86.41
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Tab.6 Performance index table of physical indicator process for each working team
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Tab.7 Verification results on comprehensive score of slim
cigarettes produced via different teams or machines

e L
W a o YT T
A Bl % 5
A 900 82 90.89 81.73
B 1 060 142 86.60 80.18
C 980 109 88.88 80.77
40" 1520 170 88.82 81.00
41* 1420 163 88.52 80.70

91.5
91.0 [ y=2.642 4x—124.96 A
90.5 R>=0.956 9
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g
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865+ ¢B
86.0 1 1 1 1 1 1 1 1 1
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Fig.2 Regression analysis of comprehensive score and
qualified rate on sampling cigarettes
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Tab.8 Verification results on performance index of slim cigarettes produced via different teams or machines
PEA/HLE [t 5] 4 Mz BH KA BSSiPARS LRE B
A 1.06 0.97 0.69 0.70 0.70 0.79
B 1.01 1.01 0.57 0.78 0.67 0.77
C 1.05 1.12 0.60 0.75 0.61 0.78
40" 0.88 1.05 0.80 0.66 0.59 0.77
41" 1.35 1.02 0.49 0.86 0.74 0.84
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