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Design and Simulation Analysis of Fast Locking Carton Packaging Mechanism
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ABSTRACT: The paper aims to design a technological process of end-cap packaging of carton to realize packaging of
fast-locking carton. The ideal trajectory of carton bottom structure was fitted by the action point at the end of the mecha-
nism, and the joint simulation analysis of ADAMS and MATLAB was carried out. The design scheme of the ear-plate
folding mechanism and the cover guiding mechanism was determined and optimized. The mechanism size of the fast
locking carton packaging mechanism for specific size was completed. Through kinematics simulation analysis of the
mechanism, the mathematical model of the end trajectory of the fast locking carton packaging mechanism was established.
The model analysis results show that the selected mechanism size and deviation angle can meet the packaging require-
ments on the corresponding structure size cartons. It lays a foundation for overall design and implementation of the fast
locking carton packaging machine.
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Fig.1 Structural diagram of common cartons
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Fig.2 Packaging mechanism flow chart
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Fig.3 Analysis on mechanism action of cover guide mechanism
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Fig.4 Principle diagram of ear-plate folding mechanism
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Fig.5 Change of random structure dip angle when action point deviates from action position
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Fig.6 Variation of motion characteristics of action points with /1/l2

LA XTI 5 A 6 KB, AR S L FIHLLE
P R RS Z LG 1/ B ORI, SRATAE 1 Y 422
SR REE WG R, PG R ., AU A
Sy i B A o o iR Sl e AR O AR S BRBET% HAR
PRI, R >4 7% P8 1) 1 PR T A A i B9 B 4 A A B
X R IVIPE S N S h I AN EE S LY Rk N
o 52 @A = AT . 5 1/6=0.7 If,
Tt assh f B G B, HLTAE SRR E , ik
JEEAIX B, HUA R AR i iR Sh B, 756 FAR
YT I BT 2R

O A 3 S8 M5 AU A 20 Al 0, 5 B 58 A
TAL 3 P RS , AT I S R AT 4K 3
PUBAI BRGS0 o 7T R i e, PRIIE 35 AR s &
55 3 M R MR TS BEATIR , SR AT PAT A 1R 1) 3 Bl B
AR, BT BEAAIT T LAAE G 2 S AR S A Ak
AEE S AR R IE R IR, AL 3 4 FF A SV P e g 2L
R B WL 3



B40H FHoW

XA PR RUAR & B WU BT 507 B AT - 117 -

FSEBLA AT i £, DLV AL D JE
fifi, IO 2 ik R T S B L B ih £ LA
FE AR BYFE O 23 S L T 5 AL AR A B
Ak, FEFFROIE O AL T A5 ST IS R 2R S Ak o
TR MBS AR IR TE , 1T SR SR R 25 KT
— 58 N A BRI 2 9 A 75 22 7% TE EI HILAA Ay JH A 58
5 @Rl REAFAE R TR0, R HIBLA o 542
FEARIR B B A5 b AR 2 BRI A P A 903 )
B, e s s i — AR, AR SR
EAFRIE O AL B AE—E B N AR, HAET S8
F R sh B BE R, T8 5 0 AT AR AT A
B, RSBl TIE B A BIE . il v o e ALAG By
R AR sz sh et BCRE N L AT SR Sh ALY
BT 2R o
A
y

b

L

K7 st L

Fig.7 Schematic diagram of cover guiding mechanism
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Fig.8 ADAMS model and action point trajectory of
cover guiding mechanism
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Tab.1 Track coordinates when crank length ;=180 mm
i X y i X y

1 2.862 4.970 11 27.661 32.346
2 5.677 9.573 12 30.039 33.209
3 8.358 13.663 13 32.451 33.768
4 10.935 17.291 14 34.909 34.022
5 13.430 20.502 15 37.425 33.967
6 15.864 23.325 16 40.009 33.596
7 18.254 25.788 17 42.674 32.899
8 20.615 27.908 18 45.432 31.863
9 22.961 29.702 19 48.296 30.470
10 25.306 31.178 20 51.277 28.700
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Linear model Polyl:
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Coefficients (with 95% confidence bounds):

pl =1.355 (1.337,1.372)
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Goodness of fit:

SSE: 111.7

R-square: 0.9914
Adjusted R-square: 0.9914
RMSE: 0.751
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