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ABSTRACT: A testing method for evaluating the appearance quality of cigarette packaging materials is established to
predict the surface printing suitability of cigarette packaging materials to improve printing efficiency. Taking the area of
water mist as the main evaluation object for the appearance quality of cigarette packaging materials, the appearance cha-
racteristics of the printing surface of cigarette packaging materials were screened. The correlation between the surface
roughness, smoothness, brightness, friction coefficient, roughness, surface topography of cigarette labels and water mist
area is analyzed in this work. The results show that the appearance quality of cigarette packaging materials (water mist
area) is related to parameters such as roughness and brightness, but not directly related to parameters such as smoothness
and friction coefficient. Within the micro-roughness of 433-818 nm, the water mist area gradually decreases with the in-
crease of the roughness. When the micro-roughness is greater than 818 nm, water mist does not exist. The mi-
cro-roughness based on white light interferometer can be used as a quantitative and qualitative evaluation index for the

appearance quality (water mist phenomenon) of cigarette packaging materials. This method provides a useful theoretical
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support for solving the water mist problem in the cigarette packet printing industry.

KEY WORDS: cigarette; packaging materials; surface quality; water mist phenomenon; white light interferometer; mi-

cro-roughness
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Fig.1 Physical image of surface quality (water mist pheno-
menon) in cigarette packaging materials
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Tab.1 Processing method of cigarette packaging materials
(samples 81197 and 81299)

s YIS
1 s (75¢g)
2 M (2.0kg) +1"BIEHR (15g)
3 M (2.0kg) +1"BiEHR (30g)
4 M (2.0kg) +1"BiEHR (45g)
5 MR (2.0kg) +1"IEXR (60 g)
6 M (2.0kg) +1"Bi%% (60 g) +2"Bi%% (15¢)
7 M (2.0kg) +Bi7K%5 UV OLIH (60 g)
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Tab.2 Evaluation standard for surface quality
(water mist phenomenon)

IKETH Y% K551
10.0 Fik%E
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0.0 JK%E

21 HHEERMHFEESKETREX
P53 1

X} 81197 & it AT AP o5 b # s (% 1) 47
S BRI, R R 1T U S K 3 A DG R L3R
3. KR 1.3.1 TKEBL BN bR, THEH 7 FA
[ i K 25 T AR, LS LA AR R 2290 . T LUE
FI R A1 B R T 20 000 s, HE U
IO IR B, PRIk, G 3 ) 2 8 R ASORH AR it /K
251 LA T DAk R BH B 19 53 2

®3 BHEEMHREERESKEERNXER
(81197 £/ )
Tab.3 Relationship between surface smoothness of ciga-

rette packing material and water mist area
(samples 81197)

%> B s IR E T BY%
1 >20 000 10.0
2 >20 000 7.0
3 >20 000 5.0
4 >20 000 4.0
5 >20 000 3.0
6 >20 000 0.0
7 >20 000 0.0
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Tab.4 Relationship between surface brightness of the
cigarette packing material and water mist area

FE i WS EE% KZE T Y%
1 37.69 10.0
2 36.92 7.0
3 36.55 5.0
81197 % & 4 36.13 4.0
5 35.79 3.0
6 35.52 0.0
7 34.31 0.0
1 48.29 10.0
2 48.33 7.0
3 47.38 5.0
81299 4 & 4 47.35 4.0
5 46.89 4.0
6 46.69 3.0
7 46.52 0.0
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Tab.5 Relationship between surface friction coefficient of

the cigarette packing material and water mist area
(samples 81197)

Gits RN HEEENE KFHA%
1 0.424 0.237 10.0
2 0.512 0.141 7.0
3 0.399 0.136 5.0
4 0.309 0.184 4.0
5 0.572 0.143 3.0
6 0.267 0.182 0.0
7 0.298 0.154 0.0
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FELBE BE AR JE /o 0.6 um DL b, 1T B RE & 26
AT S T, R ORELRS B SR B IS T R B, A
I P AR AN R, MELAR > B dE bR, A E
I RLRE B2 VR R K S5 PR 808, 1875 E— 25 1 R 40
B .

%6 HHEBRHBEWHLESKEERUXE
(81197 #& )
Tab.6 Relationship between macroscopical roughness of

the cigarette packing material and water mist area
(81197 samples)

i 5 L 2 IKZ5 TR %

1 0.098 10.0
2 0.119 7.0
3 0.101 5.0
4 0.096 4.0
5 0.151 3.0

0.105 0.0
7 0.104 0.0
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Fig.2 2D and 3D surface topography of cigarette packing material surface
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Tab.7 Relationship between microcosmic roughness of the
cigarette packing material and water mist area
(81197 samples)

i HLBE B2 /nm K25 TE R Y%
1 433.204 10.0
2 536.295 7.0
3 593.846 5.0
4 646.758 4.0
5 742.760 3.0
6 757.793 0.0
7 818.881 0.0
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