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Nondestructive testing method of cigarette packaging

sealing based on triangulation
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Abstract: Objective: To solve the problems of consuming time
and destroying samples in the process of detecting the sealing de-
gree of cigarette packaging. Methods: A nondestructive testing
method for sealing degree of cigarette cartridge was proposed
based on non-contact deformation measurement technology and
dynamic pressure difference. The cigarette package was placed in
a sealed negative pressure environment, and the relationship be-
tween the maximum out-of-plane displacement and the cigarette

cartridge leakage diameter was studied by quantitative analysis of

the leakage aperture of the cigarette cartridge during volume ex-

pansion. Results: When the diameter of the leakage hole was
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0.2~0.8 mm, the deviation between the diameter of the leakage
hole and the maximum out-of-plane displacement of the cigarette
pack, and the deviation between the diameter of the leakage hole
and the maximum out-of-plane displacement of the cigarette pack
showed a trend of gradually decreasing. The difference could be
clearly distinguished according to the diameter of the leakage
hole. At 0.4~0.8 mm, the diameter of the leakage hole can be
quickly obtained according to the deformation after 3~7 s of de-
tection., and the correlation coefficient between the maximum
out-of-plane displacement and the diameter of the leakage hole is
more than 0.9, showing a strong correlation. The accuracy of the
method is 88.1%. Conclusion: The new cigarette packaging secal
degree of nondestructive testing method is verified to be effective
for real-time measurement in the production of cigarette carton
industrial packaging.

triangulation; cigarette packaging; seal degree; non-
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Figure 1 Schematic diagram of non-contact negative

pressure cigarette box volume detection device
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Figure 2 Schematic diagram of oblique triangulation
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measurement principle

B ARG ALAS B A SR BB £ 52 0 18 S I8 BB 052 1) I A
0 REE o FIWIBE b 55 2 H0AT LIOR i sl fF 3% 17 89 057 7 {8
BUBEBER = 0 15 D0 B AT A 28 = o o 0 B e S
AP D R A S O R O S R
JEH A A G O RO R E T AN FE.
AR EE BN G SR AR vp L I AR P B IR R A
RCLE5 5 T BN R e, L LM Z. SOP U
AT BB £ R = M AR AT AT

P 3 SRk B RO B = Mk MO . O£
%Eﬁ#*ﬁﬂﬁf&‘%@ﬁﬁ#%ﬁ,W’éﬁﬁﬁ&%ﬁ'ﬁiﬁ#%
] 35 2T AT  BOBE SO UM o A 518 O 5 B 5
O WL RAR T - Bl BE 43 Tf‘zj‘ﬁu)#t/l:%ﬁb‘tiﬁﬁ’}u
B B. BRWFRTE R AR v BORESR A S fAEA
5 B IR A R D A EBOGE R B
R C R R Y UK 3 T L T B0 T AR IR R Y L

A5 B B0 B BORBEA B — R G N 5 Wk R
AL E—— X B

ZOR MY AR I LR v R = MBI A

119



120
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Figure 3 Schematic diagram of oblique triangulation

method
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Table 1 Calibration data statistics
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1 15 0.156 2.63
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Table 2 Experimental data of various samples
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MIK/s  BeREWAR TRER/ 2% InEwE /s

1 2.561 3.0 3.0 61.1 3
2 3.785 5.0 5.0 52.1 5
3 4.269 7.0 7.0 73.1 7
4 5.046 10.0 10.0 66.1 10
5 2.471 2.6 3.0 203.4 3
6 2.305 2.8 5.0 210.8 5
7 2.314 2.8 7.0 197.2 7
8 2.562 2.8 10.0 184.3 10
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Effects of negative pressure loading speed on various samples
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Figure 5 Schematic diagram of air pressure in cigarette
case and  air

pressure in negative

pressure chamber
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Leakage hole diameter and average maximum

Table 4

out of plane displacement

W £ 7% /mm R LA AN W FA /mm R LA ATFN
/%% a/1B=
0.0 5.062 0.2 1.712
0.3 3.374 0.4 2.979
0.5 2.326 0.6 1.687
0.8 1.338
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