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BRBEIET 4 27T 4 713 191l Fi2B VT, &
£tP iz Landrin motor disc plough & L T# /&
n, EFE60mm, 4WOMAKRE 1#X v 7 &
L, YURBAT48 7 72 TITATIL, BHR 28
cm, B 1.43m eI ETH -T2 BT
5, 1976 1213, *:2 2 P. E. YOUNG #¥ Dyna
Til OWMEREEZREL 72, T bbb, BHET 4
2 70— hHET—F TRETHHRTHY,
B £ 600 mm DHIETZHIR (FIRHE A < 275 mm)
T, $HE 15cm, #E4.04 m TH - 72, JEEHIC
LTI AT RDEIREL, BHENERES
FAAYIMIT 250 R A 5, FRCIEE I
BOWTHEHETHL LHEL T 5,

bHEIZBWTIE, 1983 Fiz TH o & BEE) 2
T4 AZOBBREIHY), FO% BHTLEH
m{bE Nz, 206 0JZEE, KB Y L THEY
T AT a— (TAAI X TERELR)
BT, Bz 4~10%, MELLTZ, 1é#¥ v
YITDT 4 2 7oa—T, AT 4~ 8T,
BERI3 51, 56, 61, 66cm ThH L, FHAPRERITAK
HAA 12~20cm, MEHA15~30cm TH 5, =
DIEEENFERET B L 2 A TIE, KHTIR (7)
BRI L anE LeBROENAM, (1)K
P X 2 BT IRRE, (V) LA5rEHOE
HEy s, (=) BREKSOBERTH Y, MT
12 (7) 25cm ¥ TCOFEDER, (1) KoK
212 & B IR OMETE E MR R, () B
DB IS TH L, 2512, FA4XT )Y

IMEVHTIANFRE LD, EEREIED L
NaHE2EHAL T b,

RIFFIZ BT, MH1#OT 4 27 0—
T, MR FERUSED 22 L, JEER
BRI ORI ERE RO 2 BT B T X RS
DB E L7z, FOROIZ, Za8b v FENEE
RKRIEL, FHCEREERICBITLX v 72 L B
L &sHa e L7z,

MR B E

1. =gz (Table 1)

iz, SEB 7L — FoERRES 610 mm T7
Wobtoz AL L, FE71v—F DHEE60
mm C5HNLNEBEEMRLL, WMHELFT
7 IEERT, T427 X x> 712 PTOEH )
REzRAL T 5,

2. hiEEM
(1) [ (g R ER)

A B2, 8 15 m, & 165 m OFEHE M
WTHY, BiFfkicHE25cm 2 T7 7 7L,
BREICT 4 27 u—% 2B TDE, u—%
Voo —Tt - BRI L2, B2 o7 25
FEL,EBRBNTHBHICZ7 4 L—Y—x
A THERL, 4L 2 ZEEIEICEA L 72,
I P o— AT, KT 34~58% &
FiE-T, B2 15ecm F ThHHENRIEIR
1.23~1.56 TH 7o NT 4 EHa—r =% L+ o
2—=Z2 & B/Ava— oM (C. L) i1 Fig.
laizR4+ 4+ 50, B 10 cm HE TOBEW#E T
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Table 1. Specification of tested machines

Type A (24%7) B (22x5)
Length mm 2,000 1,510
Width mm 2,050 1,270
Height mm 1,224 1,110
Weight kgf 465 350
Working width cm 175 115
Working depth cm 15—-30 10—-23
Travel speed km/h 2—5 2—6
Blade diameter mm 610 plain disk 560
Blade number 7 5 {dlade divides 3 parts)
Disk angle deg 27 28
Tractor power PS 30—50 25—35
PTO shaft rpm 540 540
Reduction ratio Disk /PTO 117 /540 105,540

Travel of tractor wheel

out of furrow in the furrow

Test field C.1. (Mpa)

Soil bin C.I. (Mpa)
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1.18 MPa (12kg f/cm? Th D, WPy \VHAT

0.65~0.83 MPa (6.6~8.5 kg f/cm? TH -7z,
(2 BALME (REEERE)

THE AT Ee—24THY, KL
22~27%, & 15cm F TORILEIZ 1.24~1.56
THh -7, AT Fig. Ib iRkt & 912, BE
20 cm F TOFEYHEIL 0.47~0.56 MPa (4.8~5.
8 kg f/cm?) THH, HEX 10~20cm iz BT 5F
YL 0.69~0.78 MPa (7 ~ 8 kgf/cm?®) Th
%, BE\ ML S 70.88~0.98 MPa (9 ~10 kef/
cm?) ZRL 72, #hpWIBHICHES L Ty b,

3. ERAE

1 r7277% BBEBRTIE, 77r—H V>~

Soil depth and cone index (C. L).

MF 65 2 &8Eh b 7 7 5 2B L 72, HBIEE
M 43kW Th 1, #EH 1500 rpm T PTO
[\ &L 540 rpom TH B, BRLETIE, 1TAB]
HEYLTREBI L OBEI L) > 7 —
AL, EEEEIX2 m/s £ TE(LEE,
(2) FHEIZEE

a, =ak vy FEihEt (Fig.2) N> 7%
NOMEERIEEC & - TKERCICEET T 28
B, KEFDTRITASER D ET 4 A7 ¥ %
Y TP L N, BESHITRT A A7 X %>
TODEFLONDEIHBTE L, B TOES
{1980 N-m (100 kg f-m) Th 3, B, 7L—
LEEIC DWW, REBERAEXRROE
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Fig.2. Three-point hitch dynamometer.
1. Front frame (for tractor)
2. Octagonal load transducer
3. Rear frame (for implement)
4, Adjust screw for upper link pin
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oy 77y 7R PTOSNZEEL, TR A v F
&) mEE AL 2,
C., ZAXFNOE AL RN
R v FEESERICLD, ZA4 71 O
DEEEA KD, TRVBEEZHENL2, B, FEA
LOFA L 72,
d. fexsmpe #HEREBICESHFIMTY, o—
Z) 2=k > TIELERE FEERE L %
L7,
e, HEIHIE NEBLEBEORBLOALE
#BrL, BHEERRUBRERIZ L > T, FAIK
Mo 5 o BIE S DFEMEZ KD 72,
(3) HWFEOWKFI EEOMEORIIL, BEIC
L BB DT,
@) Fo2r70EER TH4AIOERES
Vo (m/s), YEdE% v(m/s) & L, #HELL T
Kz & - TKdTZ,

A=V,/v
(5) Mgt  HEEZ d(m), BHEE w(m) & L,
1T ABIAES T By 2T ASHERT (N) & Ry

13, B R ERXTRIN S,

E=Fu/d - w [Pa]
(6) BfyMrmfEx ) PTO& 7 Le

. 2 znT s

Lr = 501000 d-w [kW/m’]

227, n: PTO m#E# (rpm), T . PTO | v
7 (N.m), d:#E (m), w#E (m) &
%o
(7" BAkfEL ) 4% (EZALX)
BATRT AR D O KFIEHEY ) Ly 2O PTO &)
71 L D#RE £ 48 LutLe S 0F, TNEE
¥RE v(m/s) THRLEZ &04FE (J/m’) Tk
T

R BE

1. BSER
(1) #ekiEsEr PTO + 2

AKETIL, #iR9.8~14.5cm, #lFE 1.67~1.78
mizxtL, PTO o273 393~447 N -m (40.1
~45.6 kgf-m) TH D, PHEEKTIEE HBHRIZH
BEidZ o7, BHED 10cm LR T,
T4 A7 EMEEL 5, PTO @EH + 400
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rpm 75 600 rpm {2 BT A X, BHEIR 14 cm A 5
Illem~& 3 ecmE -7z, EEEES LT3
L, #L e, PTO v oo & 5,

B# i3, #E 15~21cm, #M81.1~1.2m i
LT, PTO F v 23 225~300 N-m(23~30.5

kgf-m) T&h '), BHEMTERZIZI3 AL TEL
15,
(2) HoHEHT

TESERE %S BT 2 &, WIERPIL 4 2, HiE
L7770 N0B L2512 L, 74 %
JHENC L AWMBLOMBIC LA L rBH LN
7z. B#nH4&, C. 1.=1.27 MPa(13 kgf/cm?)
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Fig.3. Forward speed and specific draft of
type B (Field). A =Disk gang speed
ratio

DML TIE, HIEPTIZ 29.4 kPa(0
Bz 7- (Fig.3),
(3 FIFIIIAXOTNE
ABOSGE, M7 SEEXYAEN 1~ 3 &
BT, INOET—-2.2~—4.5%+7%0,
LRSS L, BROYE, £KT3
~6R%DINNFELLE-TEY, 28 TPTOE
EAY590 Tpm ) & &, BHE 20 cm 2 BT BT
U il = A A e A
(4) nstoskin (Fig 10~12)
Az, PTO E#E 400~460 rpm (o B W TR
R ERL, 1RCEEL 2HEO S
TONE EREEAIT B EE %25, UL, &

.3 kgt/cm?) &

PVHLETIE, 23ICT 5 &E RN, hato
RELIZ A+ &2 » 72,
13 PTO [H# 520 rpm 03412, nEx+to

R R A B,

BH#TIE, 1=0.23 DFAIIN X LDOREIFTR

RGN ERE 215

¥—L& 7)), PTO [#z 500 rpm Ll BT, #9689
TR & T EER O 728, RO M A H S,
A=4.3DBFEHICE, B—L KR E ), =~
ST EDIHEIZHRIZERIN D,

2. BRI fEERER
(1) IR
A¥DIE L, JEELEE T3 £=3.9~4.9kPa
(0.04~0.05 kgf/cm?) & 7 1), 540 rpm O EREyRS
LS (BRI DWW TR ER) Tk=0
kPa, B» Wi & Thk=—1~—4 kPa» %~
7o v=1.2m/s  TiI, IHFHL 1258 F 22 L a*
BHLN, ZOEREL ETIZ ENERIZIT—E L
Loz,
BHENEEIZ, v=0.4~1.8m/s |2 B\ T, FEEL
BB D k=16.7~20.6 kPa(0.17~0.21 kgf/
m?) (2% L, 400 rpm DERE Tl £=0.98~13.7
kPa(0.01~0.14 kgf/cm? & 7% Y, kOfEi1/4
~1/2 2P L Tw5b, LarL, 540 rpm TiZ i
1 IEDEIRT v, 2OIRERIT, BRENEF I X
TVWHRTTDHHPERL, Fu s k& 52 &
WHKERT L0 EEZ N5,
(2) BAEREL D AKEIEREN ) Ly (Fig. 4a, b)
A¥TIE, JEBREDRFIC Ly=1.83~7.72 kW/m?
(2.5~10.5PS) ¥ 7% 0, vIcIERBIL T Ly b8

1w} a )
p: 540rpm
E Of o -] x g
E ! 260
= 10}
s 400
B Il A
g b
ot -
= 30
5 540rpm
s 20f
=
(o]
N
5 10b
jan

0

0 0.5 1.0 15 2.0

Forward speed v (m/s)

Fig.4. Forward speed and horizontal draft
power (Soil bin). a : Type A, b :
Type B
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Fig.5. PTO power per sectional area and disk gang speed ratio (Soil

bin).

¥ %, BRENREICIZ, 540 rpm 2 BV, BELET
Lylzto L2, kS Tlid v o®inic A
LTLy 3@ L Cw<, ZORRIZWHL I
&5,

B¥ T2, IEFREINBAEIZ, Ly 57 v IEINIZIE
WHIL Thnd 2o st L, BREHERIC1Z 250 R OX
400 rpm DA Ly 12 1/3~1/2 124 L T
2.540rpm iz b X, v A1 m/s LT CIE Lu iz
FEERBOMEICIHETE, 1 m/sLhiheLTh Lyl
1 EAEREIML K,

3) PTO b7

ABE T, 540rpm 2 B> T 206~245 N - m
(21~25 kgf - m), 400 rpm T118~196 N-m
(12~20 kgf - m), 260 rpm T 44~186 N-m (4.5
~19kgf - m) %72,

B#£ T3, 540 rpm T 132~176 N-m(13.5~18
kgf-m), 400 rpm T 98~118 N-m (10~—12 kgf-
m), 250 rpm T 29.4~98 N-m (3 ~10 kgf-m)
NERAL T B,

(4) H{rwimiEL Y PTO &) Lp (Fig. 5a, b)

A# T3, 540rpm T 36.7 kW/m?Hij %, 400
rpm T3 18.7~27.9 kW/m? 260 rpm T3 4.8
~17.6 kW/m? % - 72, PTO |z = & o Lp ¢
BAla R HEI, 540 rpm T3 A =3.2~ 4,
400 rpm T3 1 =2.6, 260 rpm T3 L =2 31k

a:Type A, b:TypeB

Th -7,

B# T3, 540rpm Tl 42.6~55.9 kW/m?
400 rpm T3 27.9~40.4 kW/m? 250 rpm (3
4.7~-15.8kW/m? %4 -7, v=1 m/s{hiic
B TRKMEZRL 72, 250 rpm T3, v=1.43
m/siZBnwTA=1&%Y, Leizd¥vwdis, =
i, v oz &b v, 7v—Fenadtkean
B L - T, Xxr Z8#pimbacmIng .
HEHEEIND, & PTOMET L, " RAEL =
T AL EIL, 540rpm T A= 3, 400 rpm T
A=4, 250rpm T A=2.5FHETH -7,

(5) MW ) £8))) Lu+Ls (Fig. 6a, b)

ABETIE, JEBEFICBWTLBNIE v DM
IZIE B L CREINT %, 540 rpm T, BV LS T
vOTEME L LICETREMT 555, RpnhET
I3 v DI L D WETEADT A EEH»E
LNb, 260 rpm Tlx, v=1.3m/s|ZHB > TIEER
BOBELEL, ZNLULDEEICL S BT
2, F7DHERE LTI, vzt ->TA=14F
), X v ZEHDIEREIDIT A G REICT
(b BEZLND,

BT, v=1m/sicBiT 248 % hid
U3, 540 rpm ¢ 70 kW/m? 400 rpm T 44 kW/
m? 250 rpm T 18 kW/m? & 7% » 7z, FEERENE ¢
13, v oA bic el L T8 hid BT 5, v=



32 ALHRE R R RS Fe s

540rpm

oo
=1

—_
=3

=1

[=1]
<

Total required power Ly+Ly (kW/m?2)

20

0 0.5 1.0 15 2.0

Forward speed v (m/s)

Fig.6. Forward speed and total required
power (Soil bin). a : Type A, b :
Type B

0.9m/si2BWT250pm DR L TEL, v &+
5% & 250 rpm DR E ) LB EE 7% 2,
(6) HLIHF- AKMEL N &% (Fig. 7a, b)
AL T, FigTalcikT Loz, v=1
m/s B4 t#§ % &, 540 rpm T 34.5~48 kJ/
m?, 400 rpm T 22 kJ/m® 250 rpm T 13.2 kJ/m?
Ex D, v & BT 5 L& EIETT 2, JkEE T
12, vIZBIRL  4.4~5.1k]/m*TH Y, v=1.3
m/s {2 5T 260 rpm DKL TE 72,
B#om& i, Fig hicikdi5ic, v=1
m/s Dl % 31U, 540 rpm T 70 kJ/m?, 400
rpm T 44 kJ/m? 250 rpm T 15k]/m® £ 41, v
EbEF 3 e, @HEBRETT 5, FEEEEETIZ,
16.1~20.2K])/m* TH D, v=0.9m/s 2T,
250 rpom DR E T 72,
(7) PrEsEh)y & LR - RS
ABICEWT, BuHis s 3 C.1.=0.93 MPa,
HWhrwiisa s 2 C L=0.735MPa ¥ = 5 T4

100

80f

f=x]
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Total specifc power (kJ/m?

L 1
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Forward speed and total specific
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5%, BIAE TS Lut+Le #°33~40 kW/m? & #£%
F07kW/m*&Ed &Y, £4FED 11~14.7K]/
m® B2 XAV L 72,

B#icBWT, BENIEEEEToH Ly+Le T
HELTASLE, v=1 m/s, 540 rpm DA T
13, BN LR T66~70kW/m*ic &t L, EBT
A=24K 43D EE, TN EFNI3.6 RV
104. 4 kW/m?> ThH - 7205, BRNEENEN B &
Z 1.5 IcBEE L twa, CLTeHETLE, B
N4 T0.49~0.54 MPa, @ C0.70~1.215
MPa (¥#51.02MPa) T4 -7z,

8 =sv v FEhitozEsHh (ERTHE)

TR, EEREL 20T EENEIZOW
TERRT 5, ABTIE, EEHNOHESITTE
mEhy R L, BEDEAIC 260 & U 400 rpm
T LEMERTHY, 540 rpm TlIEHHAE TV %
T ETHENLLEMER L), HHET
BIXTCEmENEL -7, Thbh, TOX %



PEER - - S EHE - A - BIR BB T A AT T 4 T AERRICEET 2R 33

Fig.8. Field operation of type A (Tractor
wheel out of furrow).

Fig. 10. Soil surface after tilth by type A.
(v=0.4 m/s, PTO 460 rpm, A =7.7)

TR v EEH DL E EMENHEL, BRANER
(e B, BEETLIZIZUERmPH B, vd°
0.8m/sLUTTIATMES &%, 1 m/skhkiz
b ERHT EME &L - THNE, FEHD
BAZEREELRY, v=1.0~1.7Tm/s Ti3b &k
Z2fEnEES IHERL 2,

Fig.9. Field test of type B with additional
weight (Tractor wheel in the furrow).

Fig.11. Turned clods by type A.
(v=0.56 m/s, PTO 460 rpm, 1 =5.1)

Fig. 12. Soil surface after tilth by type B.
(v=0.45 m/s, PTO 460 rpm, A =4.5)
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1. EHEER

() PTO® F 7 i3 AB DS A1, $159.8
~14.5cm, #HIE1.67~1.78mic 5 v T 0.4
~0.45kN-m TH 3, B#OEEIZ, HHE 15~21
cm, #El.1~1.3micHv70.225~0.3kN-m
THY, HEWEEIIZITREL B 72,
(2) BHEoWIEHIL, EEFEEICIZITEREIL T
BN %, FNfEIk 20~29.4 kPa T, 77 7okt
AL D L&,

3 FPFIFIADTNNEEZ, ABT—2
~— 4%, BEETO~3%&%), Xx> /5
2 & 2B LRz ED LN,

4 Xrr 7 0EEHL A FFEERE v 2 EEL
o REL RETNIE, AR Tv=0.56
m/s, A=5.0 DHAIZ, BETv=0.5m/s, A=
43I BVWTRFLRES - 72,

2. BALTAEREER

(1) IR, ABoEskair:c5 kPa, 540
rpm TXa & 7572, BEOIEEREIRE T 17~20
kPa, 540 rpm T v=1.2m/s Ll kic B THEA L
776

(3) JKFIEHEI NG, A¥OIEERIRE T, EX
BRI I L TN A BEEIRFIC 1L, 540 rpm T
oL, 400rpm Tid=AF+2EE %5, Bt
DERENRE T, 250 K UF 400 rpm TIRERENFD1/2
~1/3 12 Lz,

(3) HARIEL YD 033, FEEHEFIZE T
vIIHL UUIIT—ETH 5, BB 400 B ¥
540 rpm TUE, v IZREHIL TR $ 5, 250 rpm
TlE, AT v=1.3m/s, BEETv=0.9m/s
LE, ERERNOR ELET L, v=1.0m/sD &
x2oneftEly, C.L=0.5MPantsEzxfL, C.
L=1 MPa@E#HNHH 1.5 ENELERL 7,
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Tillage Performance of Power Driven Disk Tillers

Satoru NAMBU, Shun-ichi HATA, Munehiro TAKAI
Kenshi SAKAI Shigeo KoNNO
(Laboratory of Agricultural Machinery, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Yukio WAKAZAWA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(Received November 13, 1990)

Summary

Field experiment was conducted to determine the tillage performance of power driven disk tillers.
The three point hitch dynamometer was developed to measure the forces acting on tested tillers. These
results were obtained as follows.

1. Field Test. (1) PTO torque of the type A varied from 0.4 to 0.45 kN-m at the working depth of 10
to 14.5 cm and the working width of 1.67 to 1.78 m. For the type B, PTO torque varied from 0.225 to 0.3
kN-m at the depth of 15 to 20 cm and the width of 1.1 to 1.2 m.

{2) As forward speed increased, the specific draft of the type B increased linearly. It varied from 20 to
29.4 kPa. These values were lesser than common value of a mouldboard plow.
(3) Tractor wheel slippage of the type A and B varied from -2 to -4% and 0 to 3%, respectively. From
these results, it was clearly recognized that the tractor was pushed forward by the power driven disk.
(4) In terms of turning effect of a furrow slice, v=0.56 m/s and A =5.0 were suitable conditions for the
type A and v=0.5 m/s and 1 =4.3 were suitable conditions for the type B.

2. Soil Bin Test (1) Specific draft of the type A was 5 kPa for non-driven operation and was 0 kPa
for driven operation of 540 PTO rpm. Specific draft of the type B was 17 to 20 kPa for non-driven
operation. And it reduced when V was large than 1.2 m/s for driven operation of 540 PTO rpm.
(2) For non-driven operation, horizontal draft force of the type of A increased linearly as the forward
speed increased. For driven operation, it was zero at 540 rpm and became minus at 400 rpm.
Horizontal draft of the type B at driven operation of 250 rpm and 400 rpm was reduced to 1/2 and 1/3
of the one obtained at non-driven operation, respectively.
(3) Specific work of non-driven operation was almost constant as the forward speed increased. For
driven operation of 540 rpm and 400 rpm, it decreased with forward speed. At v=13 m/s for the type
A and v=0.9 m/s for the type B, specific work of non-driven and driven operation showed almost same
values for driven operation of 250 rpm. Specific work of C. I.=1.0 MPa field was 1.5 times greater than
that of C.I=0.5 MPa field.



