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Development of energy saving rotary blade for tractor(V)

— research on the actual condition of rotary tilling & rotary
power requirement in the centiral area -
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Table 1 The basic statistics of sample

population . .
(persons) 185,847 (farmer : 40,743, farm : 12,606)
farm area( ha ) 19,775 (a rice paddy : 13,400, a dry field : 6,375)
2-wheel 4-wheel . rice planting
tractor tractor conbine machine
possession farm
machine ( EA ) 8,659 2,548 1,096 4,100
total : 16,403
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Table 2 Field condition and average humidity
] a rice paddy . a dry field
Soil
S Sy S Sq
condition No tilling Plow tilling Rotary tilling No tilling
Hum. %(d.b.) 37.73 60.00 22.84 21.63
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Fig. 1 Block diagram of the data acquisition and analysis system
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Table 3 The actual conditions of tillage

classification plow tilling rotary tilling explanatory
fram no.(house) rate ( 9 )  farm no.thouse) rate(9%) '
2-W tractor 35 2 27 15
4-W tractor 1,705 98 1,715 985 29 villages
total 1,742 100 1,742 . 100

Table 4 The present conditions of tractor possess

classification farm no.(house) rate ( % )

under 40 hp 8 18.2

40 hp~50 hp 8 18.2

50 hp~60 hp 18 40.9

above 60 hp 10 , 22.7
total 44 100

Table 5 The patterns of tilling and ground leveling of tractor

classification farm no. (house) rate ( % )
lcase : autumn tilling—1 crush soil—2 crush soil 17 38.6
2case : autumn tilling=—1 crush soil 3 6.8
3case : spring tilling—1 crush soil—2 crush soil 18 409
4case : spring tilling—1 crush soil 4 9.1
5case @ 1 crush soil—2 crush soil 2 45
6case : 1 crush soil 0 0.0
total 44 100
Table 6 The areas of tilling area by tractor in a year
classification farm no. (house) rate ( % )
under 17ha 16 36.4
17ha~33ha 14 318
33ha~-66ha 12 : 27.3
over 66ha 2 45
total 44 100
Table 7 The areas of exchange of tractor rotary blade
classification farm no. (house) rate ( % )
under 17ha 12 279
17ha~33ha 11 25.6
33ha~66ha 5 116
over 66ha 15 34.9
total 43 100
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Table 8 The periods of exchange of tractor rotary blades

classification farm no. (house) rate ( 9% )

under 1 year 5 116

1 ~ 2 years 14 326

2 ~ 3 years 8 186

over 3 years 16 37.2
total 13 100

Table 9 The result of measuring power requirement

Si(a rice paddy) Se(a rice paddy)
Sample No. “TOGRQUE  RPM PS TORQUE  RPM PS
(kg - m) (kg - m)
1 28.749 617.3 24.781 36.086 6105 30.758
2 19.337 616.7 16.652 51.251 637.0 45585
3 36.659 6153 31.494 47502 650.9 43.171
4 21.689 618.0 18.714 38.091 635.2 33.784
5 26.861 615.3 23.076 54.042 651.1 49.127
6 33.185 618.2 28.643 21.479 656.6 19.690
7 17.513 618.0 15.110 41.842 651.5 38.064
Max. 36.659 6182 31.494 54.042 656.6 49.127
Min. 17,513 615.3 15.110 21.479 6105 19.690
S.D. 7.164 1.235 6.153 11.033 15.971 10.072
Average 26.285 617.0 22,639 41.470 641.8 37.168
Ss(a rice paddy) S4(a dry field)
Sample No. “TORQUE  RPM PS TORQUE  RPM PS
(kg - m) (kg - m)
1 41.194 615.7 35.413 38.322 604.8 32.363
2 40.556 632.0 35.790 53.577 611.9 45.772
3 40.937 621.5 35.522 46.957 648.4 42509
4 42.907 621.3 37.220 61.774 640.4 55.236
5 43715 620.2 37.857 55.109 653.3 50.272
6 42.493 629.9 37.372 48723 656.6 44,667
7 44.230 629.2 38.860 57.657 639.1 51.447
Max. 44.230 632.0 38.860 61.774 656.6 55.236
Min. 40.556 615.7 35413 38.322 604.8 32.363
S.D. 1.429 6.099 1.317 7.772 20.245 7.452
Average 42.290 624.3 36.862 51.731 636.3 46.038
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