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Tilling Load Characteristic Analysis
According to the Shape Factors of Rotary Blade
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T Table 1. Analysis data of shape factors
o i for Power for
P Factors New :
o —f 0 1- actors New One : tiller Tractor
Y Seoop angle, 65.09 6064 | 6514
N y | B (deg) '
NN S Clearance angle, 9491 99.36 2476
FOR TRAGIR SN 4 5 (deg) ' ' !
O Sha le,
el T . pe angle 61.85 4031 55.24
\ > { (deg)
FOR PONER\TILLER .-
B Edge-curve at r=210 60.86 47.72 230.67
Fig. 1. Shape comparison of the tested angle, at r=180 | 5884 4130 772
blades
a (deg) at r=150 59.05 35.86 46.29
rototion center - -
bl — tt
Cutting width, 95 365 40
w (mm)
Max. rotation
radius, Rm (mm) 230 256 245
i 1
Bending angle. | o oy | 54530 | g0
£ (deg) i
B i i i
ending radius, 40 3 ! 40
r (mm) i
T R A Section of the Single- | Double- " Double-
N ™3 | |
tamentiol e\, LA blade edged | edged | edged
/ 4
o locus curve forus curve

Fig. 2. Shape factors of rotary blade.
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Table 2. Physical properties of soils

Soil Sieve analysis (%) | USDA soil Torque | |Slip | | Dynemic | | Low pass 486 DX2 66MHz
. bextural Transducer ring strain Amp. filter Computer
bin | Sand | Silt | Clay |classification {‘ |
Digital
I 7.2 | 51.2 | 416 | Clay Loam oscilhrcope
o 1276 460 | 264 Loam -
ectric .
m 56.5 275 16.0 Sandy Loam Power Source Paver Unit

Fig. 3. Block diagram of measuring
instruments arrangement.
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&37]A z = number of blades on the drum ; #FBL z=1¢.
forward velocity of machine (cm/sec)
number of revolutions of working set (rpm)
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Table 3. Experimental design. Table 4. Tillage pitch varied with V & N.
Variable Level \ 1 2 3
For power tiller(K1),
’I;)yiggeof rotary New ONE(K2), V (cm/s) 36 53 58
For tractor(K3)
Tilling speed V1=36, V2=53, N (rpm) 233 339 -
(cm/sec) V3=58
Number of revolution _ o vinl 5 | venl; | v3nl;
of rotary shaft (rpm) | 1-233, N2=339 9.27 1365 | 1494
Type of soil SI, ST, Si P em) vin2 ; von2 ; v3n2 ;
Tilling depth (cm) D1=15, D2=12 6.37 9.38 10.27
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Fig. 4. Tilling torque varied with tillage pitch. (@) ST, Tayg (b) ST, Tmax
(¢) SH, Tavg (d) SO, Tmax (€) S, Tavg (f) ST, Trmax.
Table 5. Max. tilling torque decreasing ratio at each soil.

S1 SO S
Pitch | KiD1-K2D1 | Kep1-k2pg | KSPUKATD) | ipi-kopi | kepi-kepz | KSPIRID | kip)-kop1 | kep1-Kepe | K3DI-K2T)
(cm) K1D1 K201 p— KID1 K2D1 o K1D1 K2D1 KDL
X100 %) | x 100 08} | 4 100 o | X100 08) | X100 98 | o 100 op | X100 (%) | X 100 00 | L 00 o6
6.37 v 8 v 9 - v 20 v 24 - A 5 v 20 -
9.27 v 5 v 24 - v 12 v 29 - v 31 A 3 -
9.38 v 2 v 21 - v 15 v 17 - v 9 v 19 -
13.65 vl v 9 - v 5 v 15 - v 13 v 15 -
10.27 - - v 9 - - v 33 - - v 41
14.94 - - v 7 - - v 11 - - v 27
For Effect of For Effect of . For Effect of
power tilling trggtror power tilling trggtlor power tilling trFotr r
Remark|  tiller depth e tiller depth ve tiller | depth acto
vs change New Vs change New Vs change N\ésw
New (New ONE New (New ONE New (New ONE
ONE ONE) ONE ONE) ONE ONE)
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P _ R245/R230 | R256/R230
E . Soil
240 | L% //9 DT 55° / 62° 40° / 62°
w ¥ . B
.ig: 35 (I////’ ...................... ................... -:5:.5_1.,;\.‘/_6_1 SI v 7 % v 7 %
= 57 : | —e— S iMAK
30 // ...................................... e j—-A—Szf..véi STI v il % v 10 %
i : |~ *- - S2MAX.
28 et 1 . 53/\".’(35‘ SII v o7 % v 7 %
[~-®--S3MAX
20 ; e s S3MA
230 245 256 For tractor Fo_r Power
Rm, mm Remark Vs tiller vs
62 55 40 New ONE i New ONE
ANGLE, deg

Fig. 5. Effects of rotation radius(Rm) and shape
angle({) on avg. & max. tilling torque.
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Photo 5. Front face of new blade. hoto 6. Rear face of new blade.
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