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Field Performance of a Miniature Power Tiller

Kim, Hong-yun Choi, Kyu-Hong

Summary

In order to investigate on the field performarnce of 3. 5PS power tiller and to obtain-
the optimum using conditions of it, this experiment has been carried on the plowing
operation, the rotary harrowing operation and the ridging operation that compared 3. 5PS
power tiller(KC-450) with the existing 5PS(DT-40) and 8PS (DT-85) power tiller. It has
been performed at Suck Jung-Dong, Ansung Country, from March to October in 1980.

The results of this field test were obtained as follows;

1. The plowing performance of KC-450 tiller was found to be 125min/10a that was
lower than that of DT-85 tiller by 26min/10a in the effective plowing speed O. 9m/sec.

2. The field efficiency of KC-450 tiller was the highest among the power tillers as to
be 82 persent that was higher than that of DT-85 tiller by 5 persent in the effective
plowing speed 1m/sec.

3. The rotary harrowing performances of DT-40 tiller and DT-85 tiller were higher
than that of KC-450 tiller in the rotary harrowing operation of the same speed, and the
field efficiency of KC-450 tiller and DT-40 tiller were higher than that of DT-85 tiller
in the rotary harrowing operation.

4. The ridging Performance of testing power tillers were nearly equality in the ridging
operation of the same speed, and the field efficiency of testing tillers were higher KC-450
tiller than DT-40 tiller, DT-40 tiller than DT-85 tiller.

5. The work peformance of power tiller increased with increase in the size of field
area, Work performance and field efficiency of KC-450 tiller were higher than other
tillers below 8a in field size

6. DT-85 tiller was more useful in deep plowing depth. But below 8a in field size KC-
450 tiller was more easily operated and its field efficiency was higher

7. KC-450 tiller should be more usful to operate in the small size fiz2ld or in the small
scale farming and for the cultivation of vegetables, gardening plants,medicinal herb and

tobacco plants, or for the cultivation in vinyl house.
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Tablel. Dimension of power tiller

T—

el Testing model \ 3.5ps mini-power 5Sps power 8ps power
Item T | tiller (KC-450) | tiller (DT-40) tiller (DT-85)
i 4 cycle air-cooled 4 cycle air-cooled 4cycle water-
Type ] gasoline engine Kerosene engine cooled Ker:sene
Engine (KF 522) (NA 50) engine (KS8B)
Normal horse -, . \ -
power (ps/prm) ’ 3.5/1, 800 5/1, 800 8/2, 000
Max horse 3' .
power (ps) l 4.3 t o H
Overall length(cm) | 149 | 185 | 230
Overall width(cm) | 58 ! 93 ! 72
Overall height (cm) | 119 ) 12 1 120
Tiller - : . RO
Weight (kg) ’ 73 : 166 | 322
Main clutch type ‘ Vcl]?lith tension i v .clliilc[h tension ‘ Multi-disc clutch
Transmission Forward 4. ‘ Forward 3. I Forward o.
reversg_riﬂw reverse 1. \ reverse 2.
Standard tire(inch) | 4.00—7 ! 5.00—12 1 €.00—12
Overall o |
length(cm) 58 } o l &
Plow Overall a ' 30
ow width(cm) 18 ‘ 20 .
Overall "
height(cm) %6 ‘ 2 o
‘ ‘
; Weight \ - qc
| g (k) 9 ‘ 27.2 35
Attach- !
ments Cverall ‘ ’\
length(cm) 50 6 &
Rotary | ! |
Gverall ! - 1 .
width(cm) 63 ; 73 9
Overa]i | ‘ a ! e
height(cm) 1 23 “x o2 l &
Number | |
of blades | 12 ~ 18 1 18
(piece)
Weight ’ |
30.2 68.6 1.
(kg) | 8.6
Overall [
length(cm) ! 59 } 75 2




BRSPS 6% 1% 19814 67

1 i Overall | A0—16 47—72 60—82
: Ridger | width(cns) | ¥ -
! ‘ S;egrhatl(lcm) 1 30 59 ‘ 67
i .
! Weight
| k) ’ 9.2 10 I 12
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O FEEHREL | 20m xX20m, 20m X 30m, 20m
X40m, 20mX50m, 4FEHE,

X100(%)
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Fig. 1. Plowing performance of power tiller
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Table 2. Work performance and field efficiency in plowing of power tiller in each travel

speed
Kind KC — 450 |
Item ] . . I
Effective Effective . Theoritical Field effici- Effectlvc
Trans- plowing time plowing speed \ plowing time ency plowing time
mission (min/10a) (m/sec) ; (min/10a) (%) \ (min/1Ca)
Ist. gear | 568.0 0. 208 321.5 | 87.4 ] 234.0
2nd | 242.6 \ 0.448 2067 | €5.2 ] 135.1
ard. C o 120.4 SR 7% 100, 4 ; 83.4 n 86.7
4th. » l 89.9 1.275 \} 72.6 } g0. 8 —
5th, 124 ; — { — i —_— 1 —_ —
6th. l — ’ — [ — ‘ — -
e ) plowing depth 12ecm T o )
Remark } _ plowing width 18cm
DT — 40 DT — &5
Effective | Theoritical Field f LEffective ! Effectiveive | Theoritical |  Field
plowing plowing eff1c1 ency‘ plowing time plowing plowing tims| efficiency
speed(m/sec) t1me(m1n/10a) N (min/]Ca) [ speed (m/sec) (mm/]Oa) (%)
0.422 197.5 “ 44 ; !
0.765 109.0 i 20,6 157.3 | 0.528 126.3 80.3
1.225 8.0 i 78.5 : 167.3 1 0.80 782.6 ! 77.0
i |
-~ — — ; 8.5 | 1.088 61.3 | 76.5
- — } — ‘ 6.7 | 1.328 50.2 | 75.3
- - = = = -
‘plowing depth i5cm ‘ ' 7 plowing depth Irvcm o
plowing width 2Ccm plowing width 25cm
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Table 3. Work performance and field efficiency in rotary harrowirg of pewer tiller in each
travelling speed

N _kind | KC
N , i ;

- Effective ’ Effective Theormral Field Effective
Trans- ™. ’ harrowing | harrowing harrowing efficiency | harrowing
mission ~~.__ ! time (min/10a) speed (m/sec)J tlme(mm/IOa) (%) | (min/10a)

Ist. gear 130.0 | 0308 | 1222 \ 94.0 | 55.0
2nd: » 82,2 ] 0. 485 ] 92.9 ; 40.0
ard. ( 42.2 | o0.970 | 28.2 90. 8 | -
DT — 40 | DT — 85
Elfective Theoritical |  Field | Effective Effective Theoritical |  Field
sa d g harrowing  efficiency | harrowing harrowing harrowing | efficiency
pee time (min/10a) (%)  time(min/10a)| speed(m/sec) |time(min/] 10a) ! (%)
(m/sec) |
0.53 | s1.g | 64,2 | 73,9 0. 407 €8.3 [ 92. 4
C.746 7.2 93.0 | 51,5 0.592 47.0 911
— — — f 3.4 0.926 30.0 | 89.8
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Table 4. Work performance ard field efficiencyin ridging of power tiller in each travelling

speed.
N~_kind | KC — 450 | DT—40
“~Item \ Effective | Effective ‘ Theoritical Field Effective Effective
\ ridging time: ridging speed! ridging time | efficiency ridging time | ridging speed
Transmission; (min/10a) ! (m/sec) (min/iCa) (%) (min/10a) (m/sec)
Ist. gear 62.5 i 0. 287 i 58,0 92.8 31.0 | C. 602
2nd  » 46,2 0.374 ' 42,3 ?1.7 21.0 ! 0.909
ard w 20.7 1 C.917 18.2 87.8 [
| DT — 85
Theoriti-cal Field < Effective Effective . Theoritical \ Field
ridging timce efficiency | ridging time ridging speed | ridging time | efficiency
(min;/10a) (%) (min/10) | (mjsec) | (min/ie) | (%)
27.7 ‘ 89.2 45,5 ’ 0. 389 ! 4.5 | 92.1
6.3 87.3 sz 0.571 | 29.2 | 90,6
|
| 2.8 | 0.935 | 17. 8 85.7
100 |
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Fig. 5. Ridging performance of power tiller Fig. 6. Field efficiency ¢f power tiller in
in each effective ridging speed. each effective ridging spead.
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Table 5. Plowing performance of power tiller in each field size.
Kind " KC — 450
Item ‘
. . i Required time | Plowing capacity .
Field size ; (min) ‘ (mé/hr) Index number
la l 53.7 1 445,38 100
ta | 75.0 i 260.0 107. 4
ga ! 93,2 ‘ 48R 6 1C9. 4
10a 120, 4 \ 492.3 111.5
3’ plowing depth : 12cm
Remark plowing width : 18cm
‘ Travelling speed : 3rdgear
DT — 40 \ DT — 85
Requlred time po]mng capacnv‘ Indcx chmred time plovunU capacxty\
(min) \ (m?/hr) number (min) (m?*/hr)
62.5 ‘ 383.9 100 3%.3 510.4 100
£89.8 i 405.4 105.6 54,5 681.5 108. 4
112.6 J 424.1 111.0 224 701.8 1 115.0
135.1 t 4441 | 115.7 8.5 745.3 122.1
plowing depth : 15cm \ plowing depth : 18cm
plowing width : 20cm ! plowing width : 2Zcm
Travelling speed : 2nd gear ‘ Travelling speed : 2ndgear, 4thgear
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Fig. 7. Plowing capaticy of power tiller

in each field size.
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Fig. 8. Rotary harrowing capacity of power
tiller in each field size.

Table 6. Rotary harrowing performance of power tiller in each field size.
S - Kind KC — 450
o Ttem ] - . . 7
. L Required time Harrowing capacity Index number
Field size e (min) (m,/hr)
— \\
da 20.0 | 1200 | 100
¢a 28.2 : 1276 1C6.3
8a 35.5 1350 1.5
10a i 42,2 1421 [ 118.4
‘ Harrowing depth : 7cm
. Harrowing width : 45cm
Remark Travelling speed : 3rdgear
Rotary revolution : 3rdgear
i DT — 85
Required time ' Harrowing \ Index number . Required time Harrowing Index number

(min) icapacity(mz,,”hr) : (min) capacity (m*/hr) |
20.7 1161 | 100 7.2 | 1,400 100
: !
26.6 1350 176.3 22.2 E 1620 115.7
33.4 1440 124.0 27.8 [ 1728 123.4
40 ‘ 1200 129.2 . 33.4 ‘ 1800 ] 128.6

Harrowing depth : 9cm
Harrowing width : 60cm
Travelling speed : 2ndgear
Rotary revolution : 3rdgear

Harrowing depth : 10cm
Harrowing width : 6Ccm
Travelling speed : 3rdgear
Rotary revolution : lstgear
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Table7. Ridging performance of power tiller in each field size.

\f\\\ Kind KC — 450 DT — 40 % DT — 85
— | ]

Ttem Ridging Index Ridging :  Index | Ridging Index
Field s> capacity number capacity number capacity number
“eld size” (m?/hr) (m?/hr) (m?/hr)

. | ‘

4 a ( 2323 \ 100 ner | 100 2361 100

6 a 2700 | 116.2 2400 i 11C.0 2512 106. 4

3 a 2796 i 120.4 25823 129. 4 | 2851 120.8

i

10 a 2903 | 125.0 2857 31.0 Jy 2941 124.6

| Ridging depth : 17cm Ridging depth : 22cm ' Ridging depth : 25cm

Remark | Ridging width ; 5Ccm Ridgin width : 40cm Ridging width : 60cm
" Travelling speed . 3rdgear Travelling speed : 2ndgear Travelling speed:3rdgear

Rotary revolution : 3rdgear | Rotary revolution : lstgear Rotaryrevolution: lstgear
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s g = 8ol B whsh ko] EUEHEIES HER RA
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Table 8. Work performance and slip ratio of power tiller in each plowing depth.
\\\ - Kind | KC — 450
e Ttem - . . . . .
~ Plowing depth Required time per 10a Slip ratio
Depth e (cm) (min) (%)
Min.depth 67 } 17.6 15,9
Suitable depth 10~13 | 120. 4 8.1
Max. depth 15~16 | 130.6 25.3
Remark Travelling speed : 3rdgear
plowing width ; 18cm

DT — 40 DT — 85
Plowing depth Required time ' Slip ratio Flowing depth | Required time Slipatio
(m) per10a (min) (%) (cm) periCa (min) (%)
910 1260 | 8.1 1~12 J 74.0 | 6.7
13~15 135.1 ' 15.1 15~18 80.5 ! 20.C
17~18 148.2 } 23.5 21~ 22 96.7 ’ 28.6
Travelling speed : ?ndgear Travelling speed : 4thgear
plowing width : 20cm plowing width : 25cm
5 YU 55 pke] KTE Jehied DT-85
#st DT-40f = 2275 /10aB g Higt (KT E e
Wa KC-450483= 1345/10a8] KT & vhebl =},
I =G PR €2 Elpd AR fiiie]l 45
o ikt dkel 289 HFHd: el €449
Anbkiw. DT-85867F 18.9%, DT-40#7); 15.4% =

Fig. 10. The relation of plowing performa-
nce and slip ratio of power tiller
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Fig. 11. Harrowing capacity of power tiller
in each harrowing depth.
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Table 9. Work performance of power tiller in each depth of rotary harrowing operatior.

N KC — 453
\Item . . . ! . .
~_ Harrowing depth Harrrowing capacity | Required time per 10a
Depth e (cm) | (m*/hr) J (min)
Min,depth 1434 41.9
Suitable depth 7 1422 ; 42,2
Max.depth 11 14C9 i 42,6
i
Travelling speed : 3rdgear
Remark Rotary revolution : 3rdgear
Harrowing width ; 45cm
DT — 40 DT — 85
Harrowing Harrowing Required time Harrowing " Harrowing Required
depth(cm) capacity(m?/hr) | perliQa(min) depth(cm) i capacity (m?/hr) time perl0a(min}.
( 1636 ; 36.7 7 { 1838 ’ 32.7
\ 1500 | 40.0 10 | 1800 33.4
13 1241 48.3 14 1624 37.0

Travelling specd : 2nd.gear
Rotary revolution : 3rd.gear
Harrowing width : 60cm

Travelling speed : 3rdgear
Rotary revolution : Istgear
Harrowing width : 60cm
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