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ABSTRACT

In this study, we installed forward and reverse rotation rotavators on a tractor to measure the load in the
field and analyze the power consumed. The rotavator is attached to the rear of the tractor and transmits the
power applied from the power take off (PTO) of the tractor to the rotating shaft of the rotavator, and it plows
or reverses the soil according to the rotational direction of the rotating shaft. Depending on the rotational
direction of the rotavator, the power consumed in the tractor engine and the power transmitted to the tractor
axle and rotavator also vary, thus, research of load and power is an essential factor in designing the system. As
a field test results, 84.1-93.5% power was consumed by the forward rotation rotavator, and 37.8-57.5% power
was consumed by the reverse rotation rotavator. In addition, depending on the rotation direction of the rotavator,
the power consumed by the tractor was in the order of PTO and axle. Based on the research results,
development of reliable rotavator systems would be possible in the future research.
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Table 1 Specifications of the tractor system

Item Specification

- Model / Company / Nation
: TX58 / Tongyang Moolsan
/ Korea
Tractor |- LengthxWidthxHeight
: 3,695%1,840%2,560 mm
- Wheelbase : 2,155 mm
- Weight : 2,615 kg

Engine - Power : 42 kW/2,200 rpm
- Displacement : 3,695 cc
TS 1 Gear shift : F24 / R24
mission
PTO - Stage(Revolutions per minute)
: 1(540) / 2(750) / 3(1,000)
- Model/Company/Nation :
RF-15000-275 / MANNER
Wheel Sensortelemetrie / Germany

torquemeter |- Nominal load: 25 kN'm
- Measuring range: -25 ~ 25 kN'm
- Accuracy: 0.1%
- Model/Company/Nation
: CYGTS211B / ChenYang

Proximity Technologies GmbH&Co. KG /
sensor Germany
- Response frequency: 1Hz ~ 20kHz
- Sensing distance: 3 mm
- Model/Company/Nation
: MW_B_ 5kNm_PCM16/MANNER
PTO Sen'sortelemetrie/Germany
torquemeter - Nomlnz%l load: 5kN-m
- Measuring range: -5~5 kN-m
- Maximum speed: 2,000 rpm
- Accuracy: 0.1%
Data - Model/Company/Nation
acquisition : Q. brixx//Gantner instruments /
system Austria
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Fig. 2 Forward rotation rotavator

Table 2 Specifications of forward rotation rotavator

Item Specification
Model
ode /Cf)mpany - NAI185 / Greenmax / Korea
/Nation
Length idth
ength > Width o) 5050 x 1,060 mm
x Height
Weight - 460 kg

Tillage width |- 1,800 mm

Fig. 3 Reverse rotation rotavator
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Table 3 Specifications of reverse rotation rotavator

Item Specification
Model/CQmpany - KG170 / Greenmax / Korea
/Nation
Length x Width
% Height - 1,820 x 1,720 x 1,013 mm
Weight - 574 kg

Tillage width |- 1182 mm
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Fig. 6 Load analysis result using forward rotation
rotavator
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Fig. 7 Load analysis result using reverse rotation
rotavator
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