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Table 1 Cigarette samples produced under different
processing parameters
144 HDT &%/ BEJ]
H 5 = o =
415 i P&/ mm (°C,kg/h) BEAE/ mm
X HRZH 1 0.85 175,370 18,2.5
2 1. 00 175,370 18,2.5
Ab 31 ’ ’
3 1.20 175,370 18,2.5
4 0. 85 178,350 18,2.5
b3 2
5 0. 85 182,330 18,2.5
6 0. 85 175,370 22,2.2
b3 3
7 0.85 175,370 23,1.8
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Fig. 1

Cross-sectional segmentation diagram of a cigarette
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Fig.2 Two-dimensional cross-section and

three-dimensional reconstruction model

of a cigarette
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Fig.3  Axial average cross-sectional porosity
distribution of cigarette samples treated under

different processing parameters
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Table 3  Consistency of expert scoring for cigarette smoking smoothness
IR %5 ICC 18
R it Ew)] A TS e ¥I5pE ik TR R 3 i o
1* 0. 846 0. 845 0. 837 0. 890 0. 882 0. 872 0. 894
2! 0.798 0. 844 0.816 0. 824 0.812 0.817 0. 842
3* 0.912 0. 891 0.903 0. 867 0. 896 0. 868 0. 905
4* 0. 847 0.813 0. 824 0. 832 0. 874 0. 839 0.878
5* 0.901 0. 895 0. 882 0. 880 0. 890 0. 894 0.893
6" 0. 897 0.915 0. 860 0. 863 0. 884 0.875 0.875
7* 0.833 0. 806 0. 847 0. 843 0.878 0. 869 0. 852
8* 0. 905 0.879 0.908 0.878 0. 881 0.913 0.915
9* 0. 856 0. 869 0. 892 0.901 0. 883 0.878 0.871
k4 EMIBBAWMEIT SR EoMN
Table 4  Analysis of variance of cigarette smoking smoothness scores
S 1 BE. 1 HRE SRR E Y5k ik TR T A

1 26. 00" 16. 00" 10. 00 9. 00" 7.00" 12. 00" 80. 00"

2 21.27° 17.20° 7.78° 8.75" 7.00" 9.75° 71.74¢
3 21.45° 17. 35" 7.56° 8.65" 7.15" 9. 40° 71. 56"
4 29. 00" 15.13¢ 11.67° 10. 22° 8.50" 13. 75" 88. 27
5 29.18" 15. 00° 12. 36" 10. 50° 8.50" 14. 00° 89. 54°
6 25.55" 16. 35" 10. 60" 10. 00" 9.00° 9.00° 80. 50"
7 25.00" 16. 40" 10. 52" 9.85" 9. 20" 9.00° 79.97"
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Fig. 7 Correlation analysis between cigarette quality
indicators and smoking smoothness

under different cutting widths
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Effects of processing parameters on cigarette smoking smoothness

WU Ruoxin', WANG Yu’, WANG Jialiang' , LIU Chao',ZHANG Chuntao' , WANG Jiale' ,GUO Ziying”, LI Xiao®
1. Tianjin Cigarette Factory ,Shanghai Tobacco Group Co.,Lid., Tianjin 300163, China;
2. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001, China

Abstract ; [ Objective ] This study aimed to investigate the effects of cigarette porosity and dynamic draw resistance
on smoking smoothness under different processing parameters, including cutting width, cut tobacco drying (HDT)
parameters ( steam temperature and flow rate ), and knife specifications ( arc length and groove depth).
[ Methods ] Cigarette porosity was measured using microfocus X-ray computed tomography ( CT) , and the porosity
characterization method was improved. The axial stability and distribution consistency of dynamic draw resistance
were evaluated by the standard deviation of dynamic draw resistance between cigarettes and the distribution
consistency coefficient (7). An evaluation method for cigarette smoking smoothness was established using a
combined CRITIC-analytic hierarchy process ( AHP ) weighting approach. [ Results] Within the experimental
range: 1) Taking the cigarette paper into account during CT scanning improved the accuracy of porosity
characterization. 2) With increasing cutting width, cigarette porosity first increased and then decreased ( maximum
at 1.00 mm ), while the uniformity of porosity distribution gradually declined; both the axial stability and
distribution consistency of dynamic draw resistance decreased. As the HDT steam temperature increased and the
steam flow rate decreased, cigarette porosity increased, porosity distribution uniformity decreased, axial dynamic
draw resistance stability declined, and distribution consistency increased. With increasing knife arc length and
decreasing groove depth, both porosity and its distribution uniformity decreased; axial dynamic draw resistance
stability improved, and distribution consistency first decreased and then increased, with the best consistency
observed at an arc length of 18 mm and a groove depth of 2. 5 mm. 3) Cigarette smoking smoothness significantly
deteriorated as cutting width increased, was significantly improved by higher HDT steam temperature and lower
steam flow rate, and was not significantly affected by changes in knife specifications. 4) Under different processing
parameters, both the uniformity of porosity distribution and the dynamic draw resistance had highly significant
effects on cigarette smoking smoothness. [ Conclusion ] Within a certain range, increasing the HDT steam
temperature and decreasing the steam flow rate improved cigarette smoking smoothness, whereas increasing the
cutting width had a detrimental effect.

Key words : cigarette ; processing parameters ; porosity ; dynamic draw resistance ; smoking smoothness
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