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Tillage Characteristics of the Single-Edged Rotary Blade
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SUMMARY

The purpose of this study is to develope high-efficient rotary tillage system for a power tiller by improving
the rotary blade. A kind of the rotary blade with single-edged blade(DS) was developed that requires lower
tillage energy than conventional double-edged blade(CD) on the design theory for Japanese rotary blade.

In order to find out the tillage characteristics between the single-edged blade and the double- edged blade
for power tiller, experiments were performed in soil-bins which were filled up clay loam, loam and sandy
loam, and then analyzed the effects of the factors such as soil texture, travelling speed, rotational speed, and
tillage depth to each of the blades. And field tests were carried out to compare tillage performances of the
two blades using rotary cultivator driven by conventional power tiller.

The results of this study were summarized as follows:

1) On the soil bin experiment, it was found that tillage torque of the singie-edged blade was less than the
ones of the double-edged blade. The decreasing ratios of maximum tillage torque of the single-edged blade to
the ones of the double-edged blade were 1 to 8% at clay loam, 5 to 20% at loam and 9 to 31% at sandy
loam, respectively.

2) By the field tests, that the tillage performances with the single-edged blade compared with the
double-edged blade was improved about 19% in field capacity, about 34% in fuel consumption, and 12.5% in
soil breaking ratio. Furthermore, the fluctuation of engine speed, the variation of exhaust gas temperature, and
the amount of soil clogging on the blade and straw wound on the rotary shaft showed lower values with the
developed blade than the conventional blade. So, it may be concluded that tillage performance by the
developed single-edged blade was improved compared with the one by the conventional double-edged blade.

Z Q@ goj(Key Words) : 99 7 £ (Single-edged rotary blade), %™ 7 & (Double-edged rotary blade),

7 & € A(Tillage torque), 7 &/ 5 (Tillage performance)
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Fig. 1 Edge shape of the developed rotary
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Table 1 Physical properties of the soil bin

zeld A g A B

Table 2. Physical properties of the experi-

soils mental field soils
. . Grain Size (%) | Moisture ... | Grain Size (%) |Moisture
S(?ﬂ Spec1f1 © Content | Symbol Field Spemﬁ ¢ Content | Symbol
Bin| Gravity | sand | Silt | Clay | (%, d.b) Gravity | Sand | Silt |Clay| (%, db)
1| 260 | 7.20512]416| 302 Clay 1| 263 |s88[353]s59| 307 | S
loam loam
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Table 3 Experimental conditions on the

Table 5. Specifications

of the tested

soil bin power tiller
Variables Level Items Specification
Type of Developed single-edge, DS Rotary system Side drive
rotary blade Conventional double-edge, CD Main 3-forward, l-reverse
Travelling speed VI =036 Transmi- 0 ilary 2-speed (high/low)
(m/s) V2 = 0.53 ssion _—
Tilling 4
Speed of rotary N1 = 233 Wat ed
shaft (rpm) N2 = 339 Engine 4 ae;-co;e(;l
Clay loam, CL “eyele, cies
Type of soil Loam, L Bore X stroke (mm) 95 x 95
Sandy loam, SL Displacement (cc) 673
. H 15 =15
Tillage depth(cm) Hi2 =12 Rated output (ps/rpm) 10 / 2200
Max. output (ps/rpm) 13 / 2400
Table 4 Tillage pitch of the soil bin test Max. torque (Nm/rpm) 41.2 / 1900
Treat- N1 = 233 rpm NI = 339 rpm Tillage width (mm) 600
Vi= V2= Vi= V2= -
t Travelling speed
R 53cm/s 36ecm/s | S3cmis & sp 1.9 (low 2nd speed)
: (km/h)
Pitch) 9 57 13.65 6.37 9.38 Standard :
(em) Rotational speed of 187(coarse), 275(fine)
rotary shaft (rpm) Auxiliary :
. 254(coarse), 374(fine)
2 mE BF 60 cm= H 3PN go|FF |
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Table 6 Experimental conditions of the

field test
Item Test Condition
Rotary blade Developed single-edge, DS

Conventional double-edge, CD

Travel speed (™5s)

0.53 (low 2nd speed)

Speed of rotary

275 (standard “fine” )

shaft (rpm)
Tillage depth (cm) 11
Tillage width (cm) 60
Tillage pitch (cm) 11.56

Working area (m°)

250 (S5m X 50m)
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Table 7 Comparison of the tillage per-

A25d M55 2000d 109

Table 8 Soil breaking performance
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Fig. 8 A sample of exhaust gas temper-
ature.
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Fig. 9 Shape of soil and straw clogging on
the blades.
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