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Automatic Folding Device at the Bottom of Bottom-locked Carton

LUO Kai-rong, HU Zhong-xun
(Hunan University, Changsha 410082, China)

ABSTRACT: The work aims to study the mechanized folding of the carton bottom with the bottom-locked carton as the
study object. By analyzing the process requirements and technical principles of the bottom folding of bottom-locked car-
ton, and discussing the key actuator’s design and layout of automatic folding device, the important mechanism was opti-
mized with adams. The bottom folding of carton was achieved through the coordinated action of each actuator. The opti-
mized mechanism greatly improved the dimensional folding flexibility of the carton. A reasonable mechanical folding

process is formulated based on the traditional manual folding process and mechanical design theory, with which the au-
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tomatic folding device is designed.
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Fig.1 Introduction of carton sheet
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Fig.2 The folding process of carton bottom
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Fig.3 The deflected figure of carton bottom wings
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Fig.4 The coordinate system of short wing jackstay
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Fig.5 Schematic diagram of tongue wing bar motion
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Fig.6 The central mechanism composition & motion sketch map
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Fig.7 The trajectory of lock mouth wing & schematic diagram
of pawl motion
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Fig.8 The trajectory of short wing & schematic diagram of
pawl motion
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Fig.9 The upper and two sides of the mechanism composition
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Tab.1 Parameters of bevel gears in the upper and two sides of the mechanism
4 43 FE R 4% /mm Higk HEFF /mm SHER(C°)
AR (CRTELWTR) 31.5 17 (Y12 4155F) 20.75(5 HE 145 Hh %) 49.4
B % 31.5 21 2227 (5 C %) 45
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Fig.10 The trajectory of tongue wing & schematic diagram of
pawl motion
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Fig.11 The lower mechanism composition
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Fig.12 Curve comparison
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Tab.2 The initial and optimal values of design variables

. A C D
H R R 0/(°)
DV _AX DV_AY DV_BY DV_CX DV_CY DV_DX DV_DY
AT 66.56 13.37 14.88 60 70 113.97 100.60
RtA= 63.21 12.03 13.39 58 68 112 103

3 BHMBRERLITREIE

AR AL, A A R LR AL
h—k, BHSMrEE, WE 13, HiEHE
W 14, BEEHEH 2 DEALEKE), 8RR
HAL 1 KA A 1/4 K S50 &S, 7
Sl B A O B AT E TR E ; AL 2 UKBhHE

AL s, A I e 55 HE D Al g 5 sl s LA
(AT R I 3 B 4 5 C IRy mi &
Ry L T K P AL A AT B R B B I A%
MsAE (A, B, CHAILKE 9); Wl 1 3K3h
AGEAREAE 1/4 JA NS R B4 A8 k5 R AT
ezl 604 S BT SL Sh i 5 38, (4 5 32535 Pilix
(O E ARSI RAE K KRNI



378 H21H

RIS . BURRR AT A S E - 167 -

FB, ARG ABOEUn, mbL 1 R, fiifh
BT RIS, 3¢ Bl T ARG E R ] B A0 5 3
IR [0[RI R B 2 S, ol r LR A TS e
AL AL 32 7] S 45

K13 AdrSdeE
Fig.13 Automatic folding device
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Fig.14 Control flowchart for folding
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