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Development of Automatic Bundle Machine for Vegetables(Il) :
Prototype Manufacture and Performance Test

Yong-Seok Kim*, Sung-Ho Park’, Soon-Young Yang

| Abstract

In this paper, it has been proposed an automatic vegetable bundling mechanism that makes use of heat melt sticking.
The proposed mechanism is consisted of three modules for the rationality of manufacture. Design specification has
been determined by the bundling mechanism that was optimized mechanically. And, it has been manufactured the
prototype of the automatic bundling machine. It has been carried out directly the field test for verification of
performance in farmhouse which produces vegetable. In field test, this bundling machine showed efficiency of about
3.6 times than the manual working by manpower, and other performance it got satisfied result. This automatic
vegetable-bundling machine was already registered as the agricultural machine. and This machine will be commercialized

soon.
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Table 1 Specification of a prototype manufacture

Items Specification

bundle object dropwort

binding method heat melt joining method

bundle section shape ellipse

joining position short radius position

practicable bundle size diameter: 100(mm)

band feeder method

continual feed by roll type

band cutting method scissors mechanism

binding tension adjust | spring force and band friction

vegetable root cutting rotational cutter
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Fig. 6 Control diagram of Bundle system

Table 2 Specification of control part

Part Model Specification | Remark
PLC PICBASIC-2000 |27 I/O, 16K Inout:
Controller | ModelPB-2H | EEPROM, 96 Dgzl v

Main:PIC16F74B | RAM
Input:
Motor FPC3 40rpm, 28N.m DCIL2V
Heater Cartridge Size:8¢ Max:
Heater 5~15(W/em’) {500C
Temp' Size:8¢ Max:
Sensor RTD PT 100 Q 1500C
Temp' Method:digital | Output:
Controller 135 SERIES Level:F.S+1% |DC4V
Trimming 3000rpm, 20W, | Input
motor K6D(DO) 6.5kg-cm DC24V
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Fig. 7 Picture of the prototype of the automatic bundling
machine

Fig. 8 Picture of field test and bundle shape
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Table 3 Results of performance test

apaci Rate of trength
Test c I1)fc N imper?eciion ; ngt dR:rtrTaoi
items | bundling | bundling | bundling (%)g
(sheaf/h) (%) ™)
Desi Less than |[More than|Less than
Standard| \\o g?o 5% 20 5%
Ist 215 2.5 20.6 2.4
2nd 254 1.5 23.0 3.6
Average 235 2.0 21.8 3.0
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