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Maximum Belt Positive Pressure of Paper-Plastic Composite Bag Based
on Thin Plate Buckling Theory
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ABSTRACT: By analyzing the forming process of paper-plastic composite bags, the paper clarifies the demand for
correction in the production of composite bags from the defects of positional deviation and tilt in the production of
paper-plastic composite bags. And it is necessary to prevent the paper-plastic composite bag from wrinkling due to
improper belt pressure during the correction process. The paper establishes the finite element model of the compo-
site bag based on the theory of thin plate buckling, use the buckling analysis tool in Ansys Workbench to simulate the
paper-plastic composite bag in various postures, and solve the maximum buckling load of the belt. Finally, the maxi-
mum positive pressure to the belt can be obtainedaccording to the maximum buckling load equal to the composite.
When the belt spacing is 50 cm, the maximum belt positive pressure is the largest, that is, the paper plastic compo-
site bag can bear the maximum friction, and the error between the trajectory and the theoretical trajectory is smaller.
The calculation result is accurate and the data is sufficient to meet the control requirements of positive pressure in
correction.

KEY WORDS: paper-plastic composite bag; rectification; buckling theory of thin plate; maximum positive pressure
of belt

K EH: 2020-10-07

HLWMHE: b EX+H5 (2018AAA026); #d T kWL E3hA 42 (BSQD2017001)
EERN: 78 (1994—), B, WL kFMEA, THIMETE G,
BEEE: 4% (1971—), B, HEd, #LT L kFHE, LT 5 @45 THREIT,



Fa2k H1l

IR A AR AR T s R AR | B
K PIPRIPEREAF R . IR A AREA T R,
2R AR, SRR MR, BfESE ) T AT,
TR AUIR G B ASHEA T M , (142 D) AR I8 52 5 48 00 %
Gi—, PRUFHAE A B M EDhl & . R T B 1k 2
WREEE A4S LR, FEITEBE S8 RE
(RN N A

B AR AR TR AT BRI R A, I
FEZS M | fof 2R 85 0 4 M AN B 434 3 A 1 il A
BT BREE R AT RS R R R R, DR — s R
PR o /NG AE PR AT FROTRE P X AS [ 25 46 2
BOORAE T FORFACHE 1R R RE AT T 20, A5 2 O
PAETE AR RS EEAME T AR 43 i k505 . Rong %5
Xof WA 2 ] 25 44 (1) 32 sl B AT T sh J1 2B B, It
FHAT BR TT SR i 1 B3 23 0] 25 #4938 3l 1 5 v 1 30 25 0
VA TR 53 SO e Rl SR b R a1 D v s o
ORSZULIK R R Z&PI W T 7E A IR JE 11 90 1 Y R0
FEL 235 4] R U /D A SR S AR 5 o TR R T ROR 2 s
i, BRI A AT T LB 5E . Radek G
S5 TOVSRe 45 5 0 4 R AT BR 043 A AR 245 B B4 S R o
BRI, PR PABL | KRS ] 25 4 1)
JFEAT TWF9E . SZEWCZYK ZEVH i —Fp 3L T 1 3
A SRR 12 %) BUAS AC A 1 RE TR0 7 2, B
T4y s i R AT RE AR 7 I BT A AR AR B R R
ZHAO 2510 YK ol 1 2 B g e ) 21 i 450 98 1
B B LR P it 1) 81, Wang PRI TR T ¢S
T B R SRR il AT A

DAL SCRik DA T R et a2 AR A A 9 X 4 R
THCHBEIS MBI Tk, (HREAEM R E G48% R
A — 5 WM B A A T 1T 32 T %A T il O o SO
DI GAENIEE X%, DAaE i B e s S, 0T
AR 132 T8 DL, BT AR & A A8 R i ik 1
TR A I RS [T, B 5% 2 G A6 A i i B2 b i AR T2 A
%41, 18 A BRICE #h 438 T B2 A48T A BT
P, 1B RE T B AL W A B KR 7,
T B AT RIS

1 REEAREFIRE

HIBESRADA TR 1,073 0 6 4
SRR | ANRAR B AR S AR L 482 A
THEARAL .

AR B ARIMORARAR, AR O BRHEE, ™)
SMRESR R, AP LR PIZE S T AL, RBE &
RAEERTAL B TIFAME MNARE T L, WHES
AR 5 A B R A I RS FIBRE , = B85 I 42 4L
Rt ek ag it e, OF H S BCENRMBUR . SEsE2) T AL
B, WX AR AR T Al i, (A& DI 4RI 548
PG —, PRAUEHAE 5 i A ED A

D7 E T AR B 10 4E I 8 A 48 K IE TR I BFSE £ 205 -
SN
Y
SRl SRRE
ﬁ l?\%ﬁﬁﬁ
ShaS 4B
HAS ) l
NI }
vl _ _ _
AR HAMEE S
|
R P4y
Y%

HEURFL

K1 MR SRAE T 25k

Fig.1 Production process of paper-plastic composite bags
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Fig. 2 Stress analysis of paper plastic composite bags
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Fig.3 Stress diagram of rectangular thin plate
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Tab.1 Simulation parameter values

l/cm 0/(°)

50 —-15
55 -10
60 -5
65 0

70 5

75 10
80 15
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Fig.4 Simulation object of paper plastic composite bas
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Fig.7 Cloud chart of the first six modes of paper-plastic composite bags
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Tab. 2 Simulation buckling factor of paper-plastic
composite bag plate model
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Tab. 3 Simulation buckling factor of paper-plastic
composite bag shell element

13 Ja it PR (17 Jit itf B
—PBr 2.058 —Br 1.616
—Br 2.169 —Br 1.797
=k 3.184 =1y 2.449
sf ity 4.265 7 3.29
B 8.464 H B 6.618
aviiy 8.951 aviiy 7.107
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Tab.4 Critical buckling load of paper plastic composite bag in various states N
B [ BE 1/em
sl 6/(°)
55 60 65 70 75 80
-15 1.115 0.930 0.734 0.578 0.460 0.371 0.313
-10 1.259 1.032 0.802 0.626 0.496 0.401 0.327
-5 1.423 1.143 0.876 0.678 0.533 0.427 0.348
0 1.615 1.264 0.959 0.735 0.574 0.456 0.369
5 1.825 1.391 1.045 0.796 0.617 0.487 0.392
10 2.058 1.533 1.144 0.865 0.665 0.521 0.416
15 2.292 1.690 1.256 0.943 0.720 0.560 0.443
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Tab.5 Maximum positive pressure of belt N
BF I BE f/em
fifh 6/(°)
50 55 60 65 70 75 80
-15 3.597 3.000 2.368 1.865 1.484 1.197 1.010
—-10 4.061 3.329 2.587 2.019 1.600 1.294 1.055
=5 4.590 3.687 2.826 2.187 1.719 1.377 1.123
0 5.210 4.077 3.094 2.371 1.852 1.471 1.190
5 5.887 4.487 3.371 2.568 1.990 1.571 1.265
10 6.639 4.945 3.690 2.790 2.145 1.681 1.342
15 7.394 5.452 4.052 3.042 2.323 1.806 1.429
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