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Development of Rotary for Reducing Power Requirement
at a Farm Tractor Rotary Tilling

Development of device for preventing alien substance
from being wound and for preventing soil adherence -
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ABSTRACT

In this study, a rotary equipped with devices for preventing alien substance from being wound and for
preventing soil adherence were developed and their performances are evaluated in the field. The former device
was effective in the paddy field with low moisture content, but power requirement of rotary tilling was increased
in the field with high moisture content. In the field test of rotaries equipped with device to prevent, the power
requirements were measured to be 52.18, 52.44, 49.01 and 46.34 PS for general, stainless steel, rubber and PE
rotaries, and the quantities of the soil adhered to rotaries, on the average, were to be 5.6, 5.7, 3.1 and 2.7 kg
for general, stainless steel, rubber and PE rotaries, respectively. The PE rotary cover reduced the power
requirement and soil adherence by 11 and 52%, respectively.

Keywords : Preventing alien substance, Preventing soil adherence, Rotary power requirement.
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Table 1 Siol condition of tested field
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. . . " Moisture content
Test Field Field type Soil condition % db)

F1 paddy field No tilling 386

F2 paddy field No tilling 40.0
Preventing entwining of alien substance

F3 dry field Ist plow tilling 17.5

F4 dry field 1st plow tilling 19.0

N1 dry field No tilling 25.7

N2 dry field No tilling 334
Preventing soil adherence

Mi dry field No tilling 18.9

M2 dry field No tilling 22.1
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Table 2 The specification of device measuring rotary power requirement

Item Specification Mode! Manufacturer
Universal joint Applied power : under 70 ps Single Type Dae chang
Strain gage Gage factor  : 2.15 KFG-2-120 CI -11 KYOWA
Slip ring Capacity : 4 poles - Yung hwa ENG.

Proximity sensor

Response frequency : 400(Hz)

PR12 4DP AUTONICS

(@)
Fig. 1 The device for measuring rotary power requirement.
(a) the component parts of the device, (b) unit assembled
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Fig. 2 Block diagram of the data acquisition and analysis system.
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Fig. 4 The device for preventing soil adherence.
(@) 3 types of plate, (b) the schematic diagram of device
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Fig. 5 The photo of rotary filler for preventing soil adherence.
(a) rotary tiller attached the device, (b) device for preventing soil adherence
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where, Y = Weight (kgf)

X = the value through A/D converter
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Table 3 The results of performance test for preventing alien substance wound
(a) general rotary, (b) rotary attached the device for preventing entwining of alien substance

(a) (b)
. Quantity of soil . Quantity of soil
Field RPM Power (ps) adherence (kg) Field RPM Power (ps) adherence (kg)
F1 506.16 41.28 1.27 Fl 514.43 42.66 2.40
F2 54424 45.58 1.84 F2 493.25 43.46 2.80
F3 508.21 36.27 0.84 F3 505.66 3547 0.48
F4 505.90 39.40 0.97 F4 523.69 37.98 0.52
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Table 4 The result of hypothesis testing in performance
(a) power requirement, (b) quantity of entwining of alien substance

(@ _
Power requirement (ps)
Material D So to %3, 0.1)
F1 F2 F3 F4
General 4128 | 4558 3627 | 39.40 | statistics testing with general type
preventing entwining of alien substance | 42.66 | 43.46 3547 | 3798 | 0.74 | 1.513 | 0.978 2.353
(b)
Quantity of entwining of alien
Material substance (kg) D | S | t |30
F1 F2 F3 F4
General 1.27 1.84 0.84 0.97 | statistics testing with general type
preventing entwining of alien substance 2.40 2.80 0.48 0.52 |-0.320] 0.841 | -0.762 2353

(b)
Fig. 6 The state of an alien substance wound after performance test.
(a) general rotary, (b) rotary for preventing entwining of alien substance
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Table 5 The results of performance test for preventing soil adherence
(a) general, (b) SUS 310, (c) rubber, (d) PE

(a) (b)
Field | RPM | Power (ps) Q;f;igc‘éﬁk:;“ Field | RPM | Power (ps) ggggcgf(igl
NI 637.7 52.10 49 NI 639.3 52.49 57
N2 | 6005 52.44 63 N2 | 6209 53.26 6.4
MI 6379 52.27 5.0 Ml 637.6 51.95 49
M2 | 6359 51.91 6.0 M2 | 6382 52.06 58
(c) (d)
Quantity of soil Quantity of soil

Field RPM | Power (ps) Field RPM Power (ps)

adherence (kg) adherence (kg)

N1 623.8 47.69 1.7 NI 591.5 43.58 1.5
N2 609.1 51.91 4.1 N2 620.2 49.59 35
Ml 625.5 48.16 3.1 Ml 586.6 44.67 2.7
M2 626.7 48.29 3.5 M2 598.2 47.52 3.1

Table 6 The results of hypothesis testing in performance
(a) power requirement, (b) quantity of soil adherence

»

(a)
Power requirement (ps)
Material D Sp to (3, 0.1)
N1 N2 Ml M2
General 52.10 52.44 52.27 51.91 Statistics testing with general type
Stainless steel 52.49 53.26 51.95 52.06 -0.26 0476 -1.092 2.353
Rubber 47.69 51.91 48.16 48.29 3.17 1.788 3.543 2.353
PE 43.58 49.59 - 44.67 47.52 5.84 2.666 4.381 2353
(b)
= Quantity of soil adherence(kg)
Material D Sp to t(3, 0.1)
N1 N2 Ml M2
General 49 6.3 5.0 6.0 Statistics testing with general type
Stainless steel 5.7 6.4 49 5.8 -0.15 0.451 0.665 2.353
Rubber 1.7 4.1 3.1 35 245 0.557 8.797 2.353
PE 1.5 35 2.7 3.1 2.85 0.451 12.633 2.353
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Fig. 7 The state of soil adherence after rotary tilling.
(a) general, (b) SUS 310, (c) rubber, (d) PE
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