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Development of Automatic Bundle Machine for Vegetables(I)
: Mechanism Design
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—{ Abstract |

The bundling process is the final step in vegetable manufacturing, however, the process is a little difficult to be
automatized, because vegetable has the physical properties of roughness, softness, and fragility etc. In this paper, we
proposed an automatic bundling mechanism for vegetable based on the heat melt sticking. The proposed mechanism
consists of three modules, one module is the moving part for aligning of the vegetable shape and adjusting of the
vegetable tension, second module is the arm driving part for the vegetable binding and the band roll releasing, and
third module is band joining, band cutting, and band feeding part for the vegetable binding continuously. Through
this research, Using the SMO(SimDesigner Motion) module, we optimize condition of mechanical movement of the

bundling mechanism. This bundling system designed in order to binding 288 bundle/hour.

Key Words : Packing(3Z4}), Bundle Machine(¥-2-7]7)), Bundle Mechanism(¥%&7]7), Vegetable Bundle(HAF-3)
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Table 1 Comparison of existing product and develop-
ment product

Development
Company A product B product product
* a twisting * a twisting * method of
method by method by the heat melt
rotational rotational sticking
force of force of * low damage
Lo motor motor possibility
Binding | yor * knot of vegetable
method
department department
damage damage
* a damage ¢ a damage
occurrence occurrence
of vegetable of vegetable
» underneath | * the flank of | * the flank of
of vegetables vegetables vegetables
* contaminati bundle bundle
on by the * high error * low error
Bundle dregs of the possibility possibility
vegetable, of defective of defective
knot . . .
.. dirt etc. bundling bundling
position
* error
possibility
high of
defective
bundling
* the paper * the paper * using the
band which band which EVA film
inserted the inserted the band, does
iron core iron core not receive
* The paper * The paper the influence
band is band is of moisture
Binding weak in weak in * this EVA
band moisture moisture band is
* contamination | ¢ confamination strong at
possibility possibility adhesion in
high of high of moisture
vegetables vegetables
by the iron by the iron

core

core
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Table 2 Mechanical property of vegetables o|¢} Zrol AA miehy et w2 AL A A
Material Rupture Load | Rupture Stress | Cutting Force AMgE elshi Table 33t 2ot
(N) (Kpa) (N/10Stems)
Chinese leek 024 20.5 93.1 2.2 HFL|ESe| A LU ma2l
Crown daisy 912 19.8 145.2 2 A oA U2 AL AR AAHLS AEHE go]
Chamnamul 91.9 18.4 63.4 227, A4S Lubsts AdolojAlz], i £e o
Leek : 4080 : HAFS HASHT SISk B 4K, Mo (T
Spinach - 310.0 -
2400 Table 3 Specification of the notion for design
2100 ® —| Secif
Y 3 5. - B & ~ .
1500 — R a . ) Items pecification
Bundle object long stem or leaf type vegetables
. 1500 S
§ Binding method heat melt sticking method
? 12004
% Bundle section shape ellipse or rectangular
£ 9001
= L . m Y Joining position short radius position
600 SN S S— BN RN At e
[ L Practicable bundle size free size(diameter: 30~200mm)
300 - = BondingTime
‘ L @ CuttingTime - Band feeder method continual feed by roll type band
0 } t - T
0 5 10 15 20 Band cutting method scissors mechanism
Number of Times(No.) Binding tension adjust | spring force and band friction
Fig. 1 Property of bundling band Vegetable root trimming | rotational cutter

209



HEM . UEHE - AME - HYS - Ya8
S RE 71908 AawE A, S 18 oY 7 Lhebdch of 2Te] A4 ol F4HREY A2HE F
ol LS uheh A sk o A, A4 e A3 sto] BSAIZ = 9L, b Eeto] Aol ke AR
st} Wishe FAT A4, 24 F A 1L ddsle & 7109 Azl o8 2AE 4= Sict e 9 4
A e A4 2o A4 gH4S Y A4 2 A E AR S, HRAHE 719 F4He &
AEw AR LA Alzre] gol4e a1 E) of uret 2Rk & A oA HAATE Fig. 49] 1L
ol 84|, Aujo|ojBa], EHAA]: Module I, ¢ FEA}X), 25 oF Z¢ AH(Arm end point trajectory)©] 3fHof A
Aiteg AA, Aeo]o]LE4A]: Module II 1831 4 T olFw FYolH 3secyt H=FE A
WA, T A, F FEEA: Module IO 2 ED T ol A2 A= npR e opEie, A gan
steich AARA o et A3 iAot Al A WAy B gog FAHh 24 22 FE3Ho] A7) nel 24y
AME Hazkstr] 9lste] 3D-CAD £ CATIA V5 & 1, sPA e} P E Afo|o] npgES 2ATFo RN 2
ST RES 7o) THy 29 B AT 2ES & o] Feo] 2] Yakg @] FHE 2HEA
3981931, MSCAR] SMO(SimDesigner Motion) & E-& Hr
o|-&sto] 7|73H ZAFAHE AEY oA Sl AESG A AH2AAAN (A A, el B, A
q®. mg BEo] shgat Azke] He4 S nefste] #o] YEF AT O FAEY, Yo K-S ¢ TeeHA st
A7lgo] golstes dA o) jrgatact. 7 g 7243} A4 T A4 Fode) B o) Holds W] 9]
7)1 ofefell AFAlstAl et glch AR 2 o F59) 2710 wpet 2Ho] 7hedtA A
Module 18] 743} 2y AE Jebyid Fig. 29} 2 Aaie] A= BE, 23 2H, HE 74
o HolEAA e e Z2Rad2 H Ao} Al o, A& 3 Yaof RE LA debA Heshe Fi
Az H Admo s FAH Auoloj A A ol o]

AzepoR TAHHY, TEEEL A AR ey guE
BEE 44319tk SHAAE LS AAsts Tk ohy
Selz A Hilolo] Aelo) R o] o4ttt 2ol
AL Fowe) 2719 mopo] et BA) Asolre
a9 7ol= Bt HYS wt o FahuA LS A4
=2 a9

Module 19] 3} %) A7)e e g 33 2

oF B oF, 75 HE7]o], A7]o), A, FHRER 7
A ore TR A oo BokS vzt AL

TG A B 7153 A4 TS AT v Ak A
3k}, Fig. 4% o 755e] 7198k Agdold Ans

T
o
=

Supply Cup

N\
Conveyor

Fig. 2 Composition and 3D-CAD model of Module I
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Fig. 10 Design result of bundle mechanism for vege-
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