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Development of a Tying-Unit Controller for

a Variable Chamber Round Baler
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J. E. Kim K. U. Kim
SUMMARY

This study was conducted to develop a control unit for a tying device of a variable chamber round baler.

The work process of the tying device was thoroughly analyzed and the control sequence was established

according to the work process. Based on this control sequence, a control unit using an 8 bit microprocessor

AT 89C52 as a CPU was developed. The driving circuit to control the actuator motion was developed and

the PWM method was used to regulate the velocity of the actuator. On the front panel of the control unit,

indicators were also installed to show the operations being conducted. A prototype of the developed control

unit was manufactured and tested. A total of 50 complete cycles of the control sequence was repeated and

no failure was observed. It was evaluated that the developed control unit has an excellent performance and

can be used practically for variable chamber round balers.
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Table 1 Target specifications of variable
round baler to be developed

Items Specifications
Weight 19.8 kN
Weight of straw bale 2.2-3.0 kN
Length/Width/Height 3600/2280/2250 mm
Chamber dia. min/max 600/1350 mm
Chamber width 1200 mm
Pick up width 1900 mm
Chamber type Variable
Number of belts 4
Belt width/length 245/8900 mm
Tire 11.5/80~15.3 8PR
PTO speed 540 rpm
Tractor power 45 ps
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Fig. 1 Work process of tying operation.
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Fig. 4 Circuit diagram of the controller.
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Fig. 5 Circuit diagram of DC motor drive.
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Table 2 Specifications of controller com-
ponents

Components Specifications

Model AT89C52

Speed 0-24 MHz

EEPROM 8K

SRAM 256 bit

Model D4B-N

Capacity 10A

Contact SPDP(INC, INO)
DPST(2NC)

Model D12-20B5-08

Input Voltage 12VDC

Load Capacity 4.4 kN

Stroke 203 mm

Speed 28.5 mm/s

Gear ratio 20:1

Model TIP35C

Collect-Base Voltage 100 V

Collect current 25 A

Base current 5 A

Power 125 W

Microprocessor

Limit switch

Actuator

Transistor
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Fig. 6 Work process of automatic tying.
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Fig. 7 Flow chart of the controller.
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