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Effect of Tipping Paper Materrials and Laser Punching Parameters on Cigarette
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ABSTRACT: The work aims to investigate the effect of tipping paper of different materials and laser punching parame-
ters on the cigarette made by online laser punching. The punching microstructure of cigarette sample was detected by
scanning electron microscope, including the surface shape of paper, the size of punching and hole spacing. The differences
in physical indexes and smoke indexes of cigarette sample made by corresponding tipping paper were studied and the
correlation was explored. Laser punching pulse duration and hole number had great effect on the micro-morphology of
laser punching. The punching pulse duration and the number of holes had a linear negative correlation with the cigarette
draw resistance and a linear positive correlation with the total ventilation rate. The size and spacing of tipping paper of
different materials were obviously different, and the morphology of single hole was also different. Different materials had
little effect on physical indexes of cigarette, but had a certain effect on the smoke indexes. The high quality of single hole
was beneficial to improving the stability of physical indexes and smoke indexes of cigarette. The application effect of on-
line laser punching of tipping paper of different materials is different, but the material of tipping paper can be selected
according to the design of cigarette.
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Fig.2 SEM photos of online laser punching for different pulse duration
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Fig.3 SEM photos of online laser punching with different hole numbers
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Tab.1 SEM test data of tipping paper of different materials

RS AR AR FLA%/pm FL &) ¥ /mm
Tl 44 A 4C 145.1 1.25
T2 RS AR 151.1 1.25
T3 [ TES 136.9 1.24
T4 A58 4L 141.1 1.23
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Fig.4 SEM photos of online laser punching on suede paper
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Fig.5 SEM photos of online laser punching on
silver transfer paper
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Fig.6 SEM photos of online laser punching on
laser ambulant paper
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Fig.7 SEM photos of online laser punching on plain paper
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Fig.8 Regression analysis of pulse duration and hole number with cigarette draw resistance and total ventilation rate
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Tab.2 Analysis of physical indexes of cigarette samples made by tipping paper of different materials

Al 2 7 Bift/g J& /mm W B /Pa T /% ST KR /% EIKER %
T1 0.575 16.96 1360 56.7 40.1 12.17
T2 0.572 16.94 1350 56.1 40.5 12.24
T3 0.58 16.96 1360 57.7 40.2 12.1
T4 0.576 16.98 1340 57 40.7 12.07
®3 TEMRERRSESEERESIERS T
Tab.3 Analysis of smoke indexes of cigarette samples made by paper of different materials
B £/ SRR 5/ Ei L/ NE SR OK o S AR R — SR/
= (mg3%™) (mg-327") (@31 (mg-327") (mg3%™) (mg3%™)
T1 8.4 10.58 5.1 1.47 0.7 6.8
T2 8.1 10.28 5 1.46 0.68 6.7
T3 8.3 10.44 53 1.44 0.71 6.8
T4 8.1 10.18 5.1 1.36 0.7 6.3
x4 ARE#RESEHERBERMBSIERST
Tab.4 Analysis of physical indexes and smoke indexes of different batches of cigarette samples
L L kL W kL IS A B
s ot PV g pa B BB SR %%gt ﬁg z@ﬁgg %%? R
mm %  F/% % (mg3Z) (mg% ) (%) (mgk) (mgk) (mg-32 ")
1 0557 17.03 1190 551 473 12.58 7.7 9.32 5.2 0.92 0.7 6.2
2 0552 17 1180 584 445 12.77 7.9 9.68 5.4 1.07 0.68 6.4
3 0561 17.02 1200 56.1 46.8 12.94 8 9.7 5.2 1.04 0.69 6.5
4 0568 17.02 1180 56.5 487 12.66 7.6 9.36 5.4 1.08 0.68 6
5 0569 17.02 1180 564 479 125 7.7 9.34 53 1 0.68 6.2
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