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ABSTRACT: The work aims to clarify the transport reliability of wrapping packaging with degradable film for tobacco
commercial logistics based on the current scenario of tobacco commercial logistics, so as to provide reference for green
transformation and extensive application of tobacco commercial logistics packaging. Taking LDPE film shrink packaging
as comparison, ANSYS finite element analysis software was introduced in the static analysis and random vibration
simulation of degradable film wrapping packaging, based on the survey data from Xi'an Tobacco Logistics Distribution

Center. The results showed that the maximum deformation amount of degradable films in wrapping packaging accounted
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for 1/5 of that in LDPE film shrink packaging under the same static load. In the horizontal random vibration simulation,

the film on the top of the cigarette packs was the most vulnerable to vibration, and degradable films in wrapping

packaging exhibited less deformation compared with LDPE film shrink packaging. And film deformation in the vertical

random vibration mainly existed on the middle part of the cigarette pack, and the maximum deformation of degradable

films in wrapping packaging was only 1/3 of that in LDPE film shrink packaging. In conclusion, the transport reliability

of degradable film wrapping packaging is superior to LDPE film shrink packaging. The work may provide theoretical

support and methodological reference for the process upgradation and green transformation of tobacco commercial

logistics packaging.

KEY WORDS: tobacco commercial logistics; degradable packaging; reliability; ANSYS finite element analysis
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Tab.1 Mechanical parameters of LDPE
film and degradable film
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Fr i B 5 B /M Pa 18.5 30
% BR 47 58 BE /M Pa 1.5 6

%l 1 LDPE W4l mmss (a),

TR SR AL (b)

Fig.1 LDPE film shrink cigarette packaging (a) and
degradable film wrapping cigarette packaging (b)

i LDPE ¥ /I8 % A= 45 1 KR AL SMITE i 5 2% 1Y)
AR Mgtk (1 b) EEXTAS AT
A5 B 1T R A T 2 AR R R T SR N
510 mm A4 T [ fff RS X R A0 1) 4 25 1 1B, PR TE
A 130 mm A AT A i AR 1) 2812 3 1 (R AR — A
=90), PUERUEAL B W /D T 2 2 ] R
. HoAy 4 TR 12Ty S et 1
i GB/T 19785—2005 { frfifiZiiZefuse ) il BB/T 0024—
2018 (st e A G SE IR ) SF A OCHRIE, FESCbr
THF R EE ZMFE-100 $E47 S R RO 5 n] R
AR A7 B9H 1R 24 N, B 130%, 115
FI AT R R S L2 PN B R 93.6 N, PifiifHR
=50%. PN E R A  RE BR T RS T —
TYNLE AR R, AL PSR R R

XFLE 2 AR, g S A TR Ah T G A
PN AR A B A REAE AN R R A B, AT
2 T RERERR L 4

1.3 MEFL MR =L

Y1 55 10 R RN A BT e A 2 32 i o] SE PR IR IR
NG e I N SN |2 bS8 N v S = S )
ol | 2 A BCIE A B X R BB 1 S R B L 2
SRR A Z A | WS B4, x4
JRRL A A AR 0 335 RS R A LA o o AR sl 21 A
I, AR SCHEE TV 2 T w45 M0 T B % o i R A
WA a Bah , 00 A RGO B e 240y
I T Bt LA S AR HUL A DG S Atk K080 .

FRYE I WIBIE , PG 2T 2N w36 A0 i il 2% v o0 4%
FECR AT B 7 AT 04, I 22407 3 A4~
HAT,

1) AT, FFAL B WA KR AL 4 7 AR
%o DR e, S ERkeas 6 )2,
B2 550, FHIBTE R 5.44 kg.

2) W AT, N TR 8 40 A 2 i AR 4
s RN, JFor IR L 55 . PRI, K
R ] 2590 350 ANIRAL, AEFIE S A AL,
i TR RE AR R K, A 26.2 kg,

3) BLREAAT, PELTA RS Y i o B
FR R R gm0 42000 #0008 4 SR IX
(RIX ., X, FIX, AH) isfkst, i, RIX
PG X T B A2 T B8 ELA K S 5, v DX PN P T I8 LE
BOFIHAIENE . ahionhicik AR 120 km,
KL FERT 7 he

1.4 BXAEEERTHERYS M

ANSYS YEN —A5E A R 653 1 ( Finite
Element Analysis, FEA ) 3 {f0, & HTiFL TR
I, RN R ARG B (AN | SRR
TARA AR ), S TAG A B 5 M e 3 /R R A R PR
BT EEFEU, ARSE F ANSYS O IT R AT [ fifk
TS 2% A0 1 A BROG I B M, B eI Solid
Works #{H AL, A ANSYS Workbench H14
A BRI R GE AT 407 5 AR5 8 1L 5 F1 2 A B Al 45
FAPERRAS B A VR A B A S vET) ) T i
7 S AR TEAE L 5 Fe e il it ANSYS BEALYR s
FOURT A A T A 2 A B MLIR 21 25 R T AR B B0, A
7T 4 T 3 BT T B2 fie 965 20 7 Bl AL AR 2 38 5 vh 1952
LT Y
141 WEEIKHEERSE

454 1.3 R R IR S s P pE . AE
Solid Works # {4 H#4 2 = 4E LRI Jf 5 A ANSYS
Workbench GIl## {5 B ([ 2), MHEE 1 % 30 Fbx
HEIR B AREL (6x5) 4354 T LDPE i BEH 4 fu 2% Fm]
R i R e B R . TEf Bl R, H
VI YR I AR B TR AL I W 2 SR, Z g AT &L B
PEAR T B X HE AR S5 ke By 0 B 9 5 5 S8 B4
M ACE AMUA | 2B R, E i fy ad F v



212 - Wk TR

2025 3 H

HE5R: 2.5MPa
- EEEE
GENY %)

0 150

75 225

2 ANSYS Workbench H 41 i) {5 BLA Y i
Fig.2 Configuration diagram of simulation model
created in ANSYS Workbench
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Tab.2 Vehicle delivery and transportation
simulation PSD spectrum

Ji % /Hz YR (g Hz )
1 0.001
3 0.035
4 0.035
7 0.000 3
13 0.000 3
15 0.001
24 0.001
29 0.000 1
50 0.000 1
70 0.002
100 0.002
200 0.000 05
0.045
0.040
0.035}
;i: 0.030 I
& 0.025F
% 0.020f “
Eﬁf 0.015} |
= o010} :
0.005 ‘l
0 20 40 60 80 100 120 140 160 180 200

PR /Hz

P13 ANSYS Workbench H148l4 1) PSD Hi£k
Fig.3 PSD curve fitted in ANSYS Workbench
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Fig.4 Contour of total deformation in static analysis of
cigarette pack with LDPE film shrink packaging
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