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Table 2 Results of response surface experiment

Hips A B C %ﬁ%ﬁ
1 -1 66. 72+0.70
2 0 0 0 36. 19+0. 40
3 -1 0 56. 04+0. 50
4 -1 -1 0 47.95+0. 40
5 -1 0 1 58. 40+0. 50
6 0 0 0 35.17+0. 30
7 0 -1 -1 51.67+0. 50
8 1 0 -1 46. 16+0. 40
9 1 0 48.59+0. 30
10 0 -1 1 68. 89+0. 60
11 1 -1 0 43. 84+0. 50
12 -1 0 -1 33.51+0. 20
13 0 41. 66x0. 30
14 0 0 0 32.67+0. 30
15 0 1 62. 78+0. 50
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Table 3 Analysis of variance (ANOVA) for the
quadratic polynomial regression model
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B 0.0059 1 0.0059 13.628 0.014 1 ==
C 00141 1 0.014032.568 0.0023 =
AB 0.0003 1 0.0003 0.641 0.4597
AC 0.0216 1  0.0216 49.63 0.0009 ==
BC 0.0111 1 0.011125.726 0.0039 ==
A>0.0009 1 0.0009 2.111 0.2060
B> 0.0946 1 0.0946217.385 0.000 0 =
C* 0.0517 1 0.0517118.817 0.000 1 ==
¥ 0.0021 5 0.0004
I 00015 3 0.0005 1.544 0.4163
4R 0.0007 2 0.0003
HE2: 01995 14

R 0.989 1
i FREFEF(P<0.05), =+ BAREFWBFH(P<
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of lap bonding strength of filter rods
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Table 4 Model prediction results

Ay lld R TRRES R
TR/ % BE/C (g-min")  FHHE %
14.0 51.7
6 58. 40 26.6 12.0 55.9
10.0 57.9
14.0 35.2
7 80. 26 28.0 12.0 40.7
10.0 43.9
14.0 34.2
8 77. 65 20.5 12.0 40.2
10.0 43.9
14.0 35.2
9 80. 57 27.0 12.0 40. 4
10.0 43.2
14.0 34.5
10 69. 19 22.9 12.0 37.8
10.0 38.8

E SR Wa S SARON S Rt S
Ha R4 0h
Table 5  Effects of different production and storage
conditions on lap bonding strength and bursting

rate of filter rods
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Influencing factors of lap bonding strength of cigarette filter rods and optimization
of production and storage processes

FAN Xiang' ,ZHU Bin' ,XING Wei',YU Zhou',JIN Limei*,LIU Chaobin®,PU Nana®,GE Yingliang
1. Shanghai Baiyulan Tobacco Materials Co.,Lid.,Shanghai 200082, China ;
2. College of Food Science, Heilongjiang Bayi Agricultural University ,Daging 163319, China
3. College of Food Science and Engineering ,Hainan Tropical Ocean University ,Sanya 572022, China

Abstract ; [ Objective ] To solve the problem of filter rod seam bursting during storage. [ Methods ] Using the lap
bonding strength of filter rods as the indicator, single-factor experiments and response surface methodology were
employed to optimize the process parameters including adhesive application rate, soldering iron temperature,
storage temperature, and humidity. The regression equation relating the attenuation rate of lap bonding strength to
each factor was established, and the bursting behavior of filter rods under different process conditions was analyzed.
[ Results ] The order of factors affecting the attenuation rate of lap bonding strength was: storage temperature >
storage humidity>adhesive application rate. The effect of soldering iron temperature was minor, provided it was
kept between 120 °C and 135 °C. Filter rod bursting could be reduced by increasing the adhesive application rate to
14. 0 g/min or lowering the storage temperature to below 20 C. The optimal conditions for filter rod production and
storage were; adhesive application rate 10.0 g/min, storage humidity 74%, storage temperature 12 °C. Under
these conditions, the attenuation rate of lap bonding strength after 15 days of storage was 32. 48%, and the burst
rate after 180 days of storage was 0. The smaller the attenuation rate of lap bonding strength, the lower the burst
rate of the filter rods and the longer the time to initial bursting. When the adhesive application rate was 12.0 g/
min, the ambient temperature was 40 °C , and the storage humidity was 60% ~75%, the initial burst time was 18 ~
25 d and the burst rate was 30% ~ 50%. [ Conclusion ] Storage temperature, humidity, and adhesive application
rate are the main factors influencing the lap bonding strength of filter rods. Increasing the adhesive application rate
and lowering the storage temperature are beneficial for reducing the occurrence of bursting.

Key words : filter rod ; temperature ; humidity ; bursting ; lap bonding strength
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