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A Survey on the Break-down and Repair of the
Power Tillers in Korea,

B Er Z R fax*
Hong, Jong Ho, Lee, Chai shik.

Summary

A survey has been conducted to investigate the presents of breaks down and repair
of power tiller for efficient use. Eight provinces were covered for this study, The
results are summarized as folllows,

A, Frequency of breaks down,

1) Power tiller was breaken down 9,05 times a year and it represents a break
down every 39.1 hours of use. High frequency of breaks down was found from
the fuel and ignition system. For only these systzm, the number of breaks down
were 2. 02 and it represents 23.3% among total breaks down. It was followed by
attachments, cylinder system, and traction device.

2) For the power tiller which was more than six years old, breaks down accured
37.7 hours of use and every 38.6 hours for the power tiller which was purchased
in less than 2 years.

3) For the kerosene engine power tiller, breaks down occured every 36, 8 hours of
use, which is a higher value compared with diesel engine power tiller which break
down every 42.8 hours of use. The 8HP kerosene engine power tiller showed
higher frequency of break down compared with any other horse power tiller.

4) In October, the lowest frequency of break down was found with the value of once
for every 51.5 hours of use,and it was followed by the frequency of break down
in June. The more hours of use, the less breaks down was found.

B. Repair place
1) 45.39% among total breaks down of power tiller was repaired by the owner, and

54. 7%, was repaired at repair shop. More power tiller were repaired at repair

shop than by owner of power tiller.

2) The older the power tiller is, the higher percentage of repairing at the repair
shop was found compared with the repairing by the owner.

3) Higher percentage of repairing by the owner was found for the diesel engine
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power tiller compared with the kerosene engine power tiller. It was 10 HP power
tiller for the kerosene power tiller and 8 HP for the diesel engine power tiller.

4) 66.79% among total breaks down of steering device was repaired by the owner. It
was the highest value compared with the percentage of repairing of any other parts
of power tiller. The lowest percentage of repairing by owner was found for the
attachments to the power tiller with the value of 26, 5%.

C. Cause of break down

1) Among the total breaks down of power tiller, 57.29% is caused by the old parts
of power tiller with the value of 5. 18 times break down a year and 34.79 was
caused by the poor maintenance and over loading.

2) For the power tiller which was purchased in less than two years, more breaks
down were caused by pcor maintenance in comparison to the old parts of power
tiller.

3) For the both 8-10 HP kerosene and diesel engine power tiller, the aspects of breaks
down was almost the same, But for the 5 HP power tiller, more breaks down was
caused by over loading in comparison to the old parts of power tiller.

4) For the cylinder system and traction device, most of the breaks down was caused
by the old parts and for the fuel and ignition system, breaks down was caused
mainly by the poor maintenance,

D. Repair Cost

1) For each power tiller, repair cost was 24,509 won a yezr and it was 97won for
onz hour operation,

2) Repair cost of kerosene engine power tiller was 40,697 won a year, and it use
28,320 won fer a diesel engine power tiller.

3) Average repair cost for one hour operation of kerosene engine power tiller was
103 won, and 86 won for a diesel engine power tiller. No differences were found
between the horse power of engines.

4) Annual repair cost of cylinder system was 13,036 won which is the highest onz
compared with the repair cost of any other parts 362 won a year was required to
repair the steering device, and it was the least among repair cost of parts.

5) Average cost for repairing the power tiller one time was 3,183 won. It was
10, 598 won for a cylinder system and 1,006 won for a steering device of power
tiller.

E. Time requirement for repairing by owner,

1) Average time requirements for repairing the break down of a power tiller by
owner himself was 8. 36 hours, power tiller could not be used for operation for
93. 58 hours a year due to the break down.,

2) 21.3 hours were required for repairing by owner himself the break down of a
power tiller which was more than 6 years old. This value is the highest one
compared with the repairing time of power tiller which were purchased in differ-
ent years. Due to the break down of the power tiller, it could not be used for
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operation annually 127, 13 hours.

3) 10. 66 hours were required for repairing by the owner himself a break down of a

diesel engine power tiiler and 6. 48 hours for kerosene engine power tiller could not

be used annually 99. 14 hours for operation due to the break down and it was

88. 67 hour for the diesel engine power tiller.

4) For both diesel znd kerosene engine power tiller 8 HP power tiller required the

least time for repairing by owner himself a break down compared with any other

horse power tiller. It was 2. 78 hours for kerosene engine power tiller and 8,25

hours for diesel engine power tiller.

5) For the cylinder system of power tiller 32. 02 hours were required for repairing a
break down by the owner himself. Power tiller could not be used 39.30 hours a

year due to the break down of the cylinder system.
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Talble 1. Data Sheet (Break-down and repair record)

Date ‘ Break-down 5 ‘Repaxr } Non-Operation time because of Remarks
Part ‘ Cause | Place Cost \Requlred\ break-down
N l = © | time |
| l | | i | 1
‘ - | |
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Fig. 1. Relationship between average annual
use, break-down and age of machine.
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Table 2. Average annual break-down distribution by machine typz

unit; number/one machine

Kero. engine

| Die. engine

Item . ‘
A perce- | opg | a B Perce-
5PS l 8P5 l 10PS ‘Averagei ntage‘ &PS ; 10PS |Average ntage
Cylinder 0.04 117 139 1.28 12.3} .38, 0.95 1. 17182
Fuel-ignition ststem 245 214 244 2,30 2.1 2 oa’ 1,42 .74 22,6
Cooling system 0.C9% 0. 381 0. 42 C. 4% 3.8% 0.30 C. 22 0.2¢ 3.4
Governor 0. 41 0.63} 0.83 C.73 7.00 0,66 C. 41 0.53 6.9
Steering system 1.73 O.SSI 0. 45 0.3¢% 3.73 C.3 i 0. 28 0.32 4.2
Transmition 0.86 105 L34 L20 TLS 0.84  0.64 074 9.6
Wheel type 0.55 1. 18! 147 sy 27 L 08 0.9 Qs 129
Attachments s Las 1700 L5 145 127 0.7 109 142
Others 0.32 1.25]; 1,25 1,25 12.0‘; .04 €77, 085 1.0
Total | 7.85} 9.50] 11.30| 10.4¢) 100 | 8.89] 6. 52 7.70[ 100
i‘\‘téﬁge(f:“)‘“ﬂ use | o7 ae9.q sse.d 977 g | 343.41] 3154l 329.4
Uperaticn hourperone | 59 ¢ 32,9 34, 2 sea 1.6 484 2.
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Tablz 3. Average annuzal break-down frequemey by parts

Item J b relz}lr(lflduoavlvn I Percentage(%) Major parts down
Cylinder [ 1.22 13.5 Cylinder linher, pis:on ring
Fuel-ignition system i 2.02 22.3 plug, magneto, carbureter,
| injection pump and valve,
fuel filter and cock.
Cooling system : 0.33 3.6 radiatcr, cooling fan
Governor ; .63 7.0 governor
Steering system i 0.36 4.0 Steering clutch.
Transmission 0. 96 10.6 gear, bearing, ring.
Wheel type i .16 12.8 Wheel, shaft, break.
Attachments } 1.32 14.6 trailer, rotary, plow
Others | 1.05 11.6 lamp, stand, frame
Total 9. 05 100

Table 4. Repair plac? by age of machine.

unit: No./year

" Repair by the

Ttem owher )E?Palr shop Total
Less than 1: frequency 3.34 4,92 3.26
2 year percentage 40, 4 59.6 1C0
2-4 year frequency 4,09 5.30 9,39
arceatage 43.6 56,4 100
4-6 year fequency 3.83 4,92 8.75
| percentage 42.8 56,2 100
\Iore than \ frequency ‘ 5.16 4.64 9. 80
6 vear } percentage J 52.7 7.3 100
Average frequency 4,10 4,95 9,05
percentage 45.3 54.7 100
— 39 —
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Table 5. Repair place by machine typz

unit: No./year

Repair by the

Item owner Repair shop Total
5 PS frequency 2,73 5.22 7.95
percentage 34.3 % 65.7 100
8 PS frequency 4,27 5.23 9.50
. percentage 44,9 55.1 100
Kero. engine ‘
10 PS frequency 4. 81 | 6. 48 11.30
parcentage 42,6 ‘ 57.4 100
Average ‘ frequency | 4,54 5.86 10. 40
} parcentage 43.7 56.3 100
8PS ‘ frequency 437 | 4.52 8.89
‘ | percentage £9.2 ; 50. 8 100
| |
_ , 10 PS frequency | 2.97 3.55 6.52
Die. engine i
parcentage i 45,6 54. 4 1C0
Average frequency ’ 3.67 4,03 \‘ 7.70
| percentage | 4.7 | 523 | 100
Table 6. Repair place by break-down parts.
unit: No/year
Repair by the . Repair ratz by
Item owner Repair shop Total | the owaer
Cylinder ] 0. 45 0.77 1.23 36.6
Fuel-ignition system ! 0. 30 0,72 2.02 &2, 4
Cooling system 1 0.13 £. 20 0.33 39.4
Governor ‘ 0.37 0. 26 0.¢3 58.7
Steering systcm | C.24 o2 0.36 6.7
Transmission 1 0.29 0.68 0.97 9.9
Wheel type i 0.51 C.é64 1.16 44,0
| -
Attachments ‘ 0.35 C.$7 1.32 26,5
Others ‘ 0. 46 C.29 .C5 42,38
Total 4,10 4.55 ‘ 9,05 45,3
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Table 7. Break-down cause by age of machine
unit: No./ycar
Item 3 E?grﬁanmcil- 1 old parts , over load Others ! Total
Less than | frequency ‘ 1.17 423 | 2.92 0.84 | 8. 26
|
2 year percentage } 24,2 51.2 : 24.4 10.2 ! G
2-4 year frequency | 1,02 5.45 | 2.03 | 0. 89 l 039
i |
percentage | 10.9 52.0 i 21.6 2.5 l 109
4-5 year frequency .30 5.89 [ 1.06 0. 44 8,75
ercentage | 15,5 ] 67.3 | 12.1 5.1 100
More than | frequency 14 ( 5.33 ! 2.77 .77 | ¢.30
& vear percentage 11.6 | £2.3 | 23.3 3 120
Averags frequency IRFAN 18| .97 | 0.73 7.05
percentage 12,9 " 57.2 2.8 | 0. 81 100
Table §. Break-down causz by machine type
unit; No./year
| Poor mai- | ! N .
Item | ntenance Jgd parts | Gver load Others Total
5 PS | frequency 0. 68 3.41 | 2.73 1.14 7.95
! percentage 8.6 2.9 24,3 14.2 100
3 PS frequency 1.14 5.58 2.02 77 2.50
Kerosene percentage 12.0 | 58.7 21.3 8.1 100
ine
ens 10 PS | frequency 1.48 6. 41 2.50 0.91 | .30
percentage 13.1 16.7 22.1 8.1 ‘ 100
Average| frequency 1.31 6.C0 2.26 0.84 } 10,40
percentage » 12.6 57.7 217 | 8.0 | e
8 PS frequency ‘ 1.17 5.16 1.92 o4 g.89
percentage | 13.2 58.C 21,6 2 | o
. 1 ; ! _
Diese 10 PS | frequemcy | 0.89 3.56 .44 0.63 652
n
engme percentage 13.7 46 22.1 5 100
Average; frequency ‘[ 1.03 4,36 ‘ 1.68 0.63 ! 7.70
percentage 13.4 56.6 21.8 8.2 ' 100
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Table 9. Break-down cause by parts
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unit: No./yvear

Ttem ! l;?gé maliten- ; 0ld Parts over load i Others i Total
Cylinder frequency .8 1,10 0.73 0.02 { 1,23
I percentage ‘ 6.5 £1.3 10,4 1.6 ‘ 128
]
Fuel-ignition f frequency 0.73 0.9 .33 | 05 2.02
system } parcenteag 36.2 5.0 14 | 5 100
T ‘ , ! 4
Cooling frequency 0.08 | 0.14 0.37 E 0.02 " 0.33
system percentage 4.2 8.5 2.2 S R T
Governor frequency 0.05 0.37 0.13 0.02 3. £3
percentage .5 z8 23.% 2 130
Steering | frequency 4.04 | 0.14 C.14 L 0.03 236
system ‘ parcentage 11 ‘ 28,9 38.% i 8.3 )
Transmission!| frcquency \‘ 0.05 0.52 ] 0.3 | 0.04 .97
percentage 5.2 53.6 [ 37.1 1 00
Wheel type | frequency i 03| £.71 0.21 0.21 | 1,16
percentage i o) = 61.2 ! P81 ' G0
1]
Attachments | frequency \I 0.07 0.73 | 0.34 0.13 1.32
percentage | 5.3 5.1 | 256 9.8 100
Others frequency 'f 0.04 | 0.57 | 23 o2 . LS
percentage | 38 | 54.3 ! 21.9 200 100
Total frequency \ 1.17 s.18 ! 1.97 0.73 2,05
percentage | 12.9 572 2.8 8.1 100
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Fig. 3. Relationship between average annual
use, repair cost and age of machine.
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Table 10. Repair cost for one year by machine typ2

ep:ir cost par one

Ttem | Repair cost(won) | Operation hour oparation hour

1‘ ’ 28,383 245, 0 116

Kerosene ‘ 39,991 369, 5 108
Engine ! 10 PS , 403 386.0 108
! Average 4u,‘97 377.8 108

Il 3 a

DiCSEl i 8 PS x_(?, 503 34&. A4 o)
Fngine 1 10 PS 27,140 215.4 86
| Average 28,322 329, 84

Average | 34, 509 | 353, 5 5 97

Table 11. Repair cost for one year parts

i Repair cost pzr one

Ttems ‘ Repair cost(won) Number of repair \ repair
Cylinder ! 13,034 1.23 | i, 558
Fuel-ignition system I 4,023 2.02 1,897
Coocling system l 562 0.33 1,794
Governor l 046 0. 63 1,342
Steering system 362 C.35 1, 006
Transmission | 2,463 0. 97 2,539
Wheel type ' 4,363 1.61 2,754
Attachments i 5, 4E8 1.22 4,158
Others \ 3,337 1.05 2,178
Total 34, 509 | 9.5 2,813
o] 107902 TAAI S 859 Hs wBehen EH FEol A 5. 752 &
e 2ot 9o Fiwd HiBEY BRE
By R ES SESTe S EE SEdEe W Aoz HEuEg
Table 11o] 4 9} 7o) wﬁ,—ﬁﬁo‘; 130,369 2. & 15 5+ Table 40}
b4 gokem Zothgo]l [EIEEME 54889 ¢ gl AL Y w2
Az FEEE 362922 AF AL o] AvkEk & HfRE [IFEEE 37 = Fof M
TR BOMER 1R (FEES HBEERe o o ® 45 TTEESRd] woke Aoz EEEG
8139 olgloml AR HAfie] 10,5984 22 74 & T RTEY SEATESE D AT R NS
gkwl Wb EEEERT 1,006 22 s A TR  Table 130 49 el mm{ ot
oAl Aol A EEFELTe] wWe]l AR HlEe
ah. EEAERM X MESZ EH TR . g0 2o omme ez 9441 »
EylEd ] o 238 ek
FIgRIEEINT (2B 2 447 ded= =3 5OR SEHEEES A dAdR
HEiTE e 2 Nela (kS 23 FRYS Table 12 i3 10/5 0] 8l NR e o B oo,
A gf zrel [MER{sHEMe] i {EET FigEE W 3z B RS R sEAREREE A

WS g 36 R ez HEes {E¥E

A E3) WS EZE P 93,58 o] 9 ot

T fHIIEENIE S 64 LI E RiEE fd A
1M {sEEE e REATERIDe] 2L 3Mie®E Bz

ffE ez T T "J[Hr {2 Table 1404 2} zte]

Aav R el 1MW EEE BTl 32.02
o) g Wi e Miﬁiﬁ}xl 3 W= EMNE

# 37.30 HEoE 14 =A ekt



B R R

AESHL)

T:ble 12, Time requirment for repairirg by owncr and non-operation time due to breakdown

by age of machine

unit:hr/each machine

Required repair time

Required repair time Non-op:ration time

717te_n_1 ! one year per one repair for one year
Less than 2 vear 22,56 5.75 127.13
2-4 year 17.5% 4,29 &0.C8
4-6 year 6.57 1. 60 120.97
More than 6 Aear 87.71 21.3C £9.59
Average 24,28 8.34 ¢3.53

Table 13. Time requirement for repairing by owner and non-operating time due to break-

down by machine type

Ttem l Required rcpair time Required repzir time | Non-operaticn  time
i for one year per ome repair | for one veer
| 5PS | 54,13 ‘ 19. 63 212.75
i
Kero. 8 PS ‘ 16,13 ‘ 2,78 100,25
engine 10 PS ‘ 43,56 \ 9. (¢ ; (7,67
Average | 29,40 | 6. 42 ‘ 99. 44
} g PS i 36.05 8,25 £0. £1
Die. engine| 10 PS i 42.¢7 14.27 124,60
Average | 39.12 | 10,12 | 10. ¢6

Table 14. Time requirement for repairing by owner and ron-cpzration time due to break-
down by parts
Ttem ‘ Rcquired repair time Required repair time | Non-operation time
for one year per one ropair for one year
Cylinder i 14, 43 32.C2 ‘ 37.30
Fuel-ignition system | 15.19 11.68 17.70
Cooling system C.22 1.62 : C. &6
Governor 0.29 0.78 i 1.18
Transmission 0. 28 1,21 i 14. €9
wheel typ: 4,23 8,24 10, 84
Attachments .17 3.34 5.47
Gthers 3.8 6.91 5.10
Total ‘ 24,23 ; .36 93.58
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