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Four-Wheel Tractor Utilization in Korea(])
-—Repair and Maintenance—
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Park, Ho Seok - Lee, Yong Kook

Summary

This survey was conducted to investigate the status of repair and maintenance of 4 wheel
tractor for a basic reference to the improvement of quality and proper utilization of tractors.

Thirty two counties from eight provinces, except Jeju, were covered in this study in
order to investigate annual break-down and repair of tractor in 1980.

The analyzed results are summarized as follows;

1. The average number of break-down of large size tractors(47ps) was 5.0 times in a
year and it was about twice of that of small size tractors(19—23ps). The break-down
frequency per 100 hours of use was 1.11 times in the large size and 0.65 times in the
small size tractors.

2. 75.6 percent of total break-down was occured in main body of tractor and 24.4
percent in attachments. In particular, the break-down of plow and rotavator was more
than 80 percent of total break-down of the small size tractor attachments.

3. The large size tractors which were occured more than one times of break-down a
vear was 75 percent and its rate of the small size tractor was 62 percent. But 9 percent
of tractor surveyed had more than ten times of break-down in a year

4. The frequency of break-down had a peak in May, and it was directly proportional
to the hours of use.

5. The causes of break-down were poor maintenance and operation by 29. 8 precent, old
parts by 30,2 percent, poor quality of parts by 20.6 percent, poor field condition by 16.3
percent and others by 3.1 percent.

6. Annual number of repair was 5.5 times and among them 55.6 percent was done by
shop and 44. 4 percent by operator,

* RS LR



BEBERRB AL 6% 525 19814F 125

7. Total required repair time was 30.6 hours a year in the large size tractor and 19.9

hours in the small size tractor. Average repair time was 3,62 hours a time.
8. Annual repair cost was 278 thousand won in the large size tractor and 70 thousand
won in the small size tractor. The repair cost per hour of use was 621 won in the large

size and 198 won in the small size tractor.

9. The repair cost rate of tractor(Y) was regulated with tractor age (X) as follow;

In case of the service life of tractor was 10 years, the total repair cost rate was 64

Y =0 752X
‘percent.
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Table 1. Number of sample farms
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Table 2. Data sheet for break-down and repair records
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Table 3. Brea-kdown frequencies

Unit:time/yr each

|  Large size Small size [
Parts | 1 Average
j A ( (Ave. C ; D i E Ave,
Engine 0. 25| o.1oJ 0.180  — 0,10 0.08 0.05 0.1
Transmission system 0.13] 0.80] o©. 421 0.04  — o0 ol o. 05 0.24
Brake system 0.25) 0. 20; 0.22] 0.08 0.20 o. 45‘ o.zo} 0. 21
Driving system 0.67| 2,20 1.33, 0.58  —| 0.73 0.5¢, 0.92
Fuel injection system 0.25 Q. 25[ 0.24) 0,04, 20 —| o 07\ 0.16
steering system 0.08 Q. 10, 0.09 —E .20 0.091 0.C7| 0.08
Tractor Electric system 0.46] C. TO} 0.29 0.21% —| 0.55 0.25 Q.27
Hydrauric system 0.21} 0.35] 0.27 —| 0.10, 0.18] 0.07] 0.17
Cooling system —| —! — —\ —| 0.09 0.02 0.02
Hitches 0.08 0.20‘ 0.1 — | 0.09 0.0z 0.08
Accessory 0.04) 0.50 0.24} .17! 0.200 0.27] 0.200 0.22
Bolt ant nut 0.08) 0.20 0.13 0.04  —| 0.09 0.05 0.09
Bearings 0. 17} 0.40| 0.27 — —| 0,09 0.C2f C.15
0il seal o.08) .15 o.m1| — - | oo
Sub-total 2. 75( 5.56 4.02 117, 1.00 2,82 1.53 2.76
Rotavator 0.04 1.45| 0.68 0.08 1.30 0.18 0.38 0.53
Attach- Plow 0.08| C.10{ 0.09. 0.33 0.30 0.09) 0.27| 0.18
ment Trailer 0.29] 0.10 0.20i 0,13 —| 0.3¢ 0.15| 0.18
Sub-total | 0.42 1.65 0.98 0.54 1.60| 0.64 0.80] 0.89
TotalfA] | 37 7.21] s.00 171 260 3.4¢ 2.3 .65
Annual tractor use (hr) [B) } 409" 495| 448 369 318[ 351\ 358 02
Frequency [AY/[B)x 10 7.7 1.4 11.1; 4.¢ 8.2 9. é' é. sl 9.1
[B)/[A] 129 } 691 90| 21¢[ 124 104 155 110
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Table4. Cause of break-down by tractor size

| Large size Small size Total
Cause :

Time \ % Time % Time %
Old part 80 36.4 18 17.1 98 30.2
Poor quality of parts 31 14.1 36 34.3 67 20. 6
Poor maintance 22 10.0 16 15.2 38 1.6
Unproper operation 44 20.0 15 14.3 59 18.2
Poor fieldcondition 35 15.0 18 17.1 53 16.3
Others 8 36 2 1.6 10 3.1

Total 220 100 105 100 | 325 100
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Table 7. Cause of break-down by machine parts

Causes Old part P&ﬁ;lity P?r(l);int.[ %ﬁﬁ?gﬂfﬁ?grwnd. Others | Total

Mo % o % [od % el % Bl s ] % [T
Engine |8 s0.0 af 19 g sod 10 =l [ ~] -] 10100
Transmssion system ‘; 50 23, 8‘\ 3 14.3] 3 14,3 10] 47.&6 — — — —| 21,100
Braking system ¥ 158 3158 3 158 7| 368 1) 5.3 2 10,5 19100
Wheel system S 718 1.5 2 2.4 11184 38 46,30 1) 1.2 82 100
Fuel system ; 3 21.4i 1 7.4 5 357 - — — - - —| 141100
Steering system Vo148 1) A3 20 285 2 285 1] 143 — 7,100
Electric system P17 50.0 — — 467 2 83—l — 1 4.2 24 100
Hydrauric system g 0.0 1| 67 3 200 4 267 1 67 — - 15100
Other parts of tractor | 23| 42. cE 130 240 70 13,0 7 130 2 3.7 2 3.7 54100
Rotavator 18 34.0 17‘ 36. 2? 4 8.5 3 64 4 85 3 6.4 47100
Plow I A A 3( 1| 643 5 3.3l 4 2500 - — 16( 100
Trailer L4 25.oi 6 37.5 1 &3 2 125 2 12.5\ 1| 63 14100
Total |98 90.2 67 20,6 38 114 59 18.2) 53 16.3] 10, 3.1 325 100

Table 5. Caus2 of brek-down by age groups of operators

Age groups | Twenties ! Thirties Fourties l Fifties Total
/ .
Cause Time ’ % “ Time 1 2% | Time l % \ Time ’ % | Time { %
Old part 29 39.2) 50l 328 19 9.8 | | 98 302
Poor quality of parts 12‘ 16,2 32 2008 23] 24.0 671 20.6
Poor maintenance ”i 14.9 19! 12.3 7 7.3‘ 1‘ 100 | 380 11.&
Untroper operation 5 6.8 29 18§ 25 260  —| = 59! 18.2
Poor field condition 150 20,20 18l . 7‘ 200 20.3  — n 53 16.3
|
Others 2 270 6 3.9 2 21 -~ g e
Total 74i 100 { 1541 100 1 96\ 100 1| 100 325j 100
Table 6. Cause of break-down by education levels of operators
. Primary Middle
Levels | school __,,,ichf’ﬂlj High school ‘ College Total
Cause Time| 2 |Time ’ } Time , % ‘ Time } % | Time | %

B 01d part 4 28,5 29} 32,6 AB“ 28. 6 15! 31.9 93 30.2
Poor quality of parts 3 14.3 H.Zi 45 26,8 9l 19.1 67 20.6
Poor maintenance : 7 33.3 8 9.0 200 1.9 3 b4 381‘ 1.6

| i ! |
Unproper operation — —] 26} 29. 2\ 20‘ 11.9 130 27.7 59 18.2
Poor field condition 4 19.0 12| 13,5 30 17.9 71 149 53) 16.3
Others 148 4,5 sio30 — — 10 30
Total 21] 100 89] 100 i 168‘ 100 ‘ A7) 100 | 325‘ 100
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Table 8. Hours of ]Ob delay by break-down
Size Large size Small size Average
Part | Hour/time i Hour/yr. | Hour/time Hour/yr. ‘ Hour/time | Hour/yr.
Tractor 6.2 25,1 2.9 4.4 5.3 14.6
Attachment 3.8 3.7 2.0 1.6 3.0 2.0
2.4 6.0 4.1 17.2

Aver. or total 5.0 28.8

__71'_
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Table 9. Number of repairs by place

Size Large size Small size \ Average

Place Time % Time | % | Time | %
Tractor 2. 66 6.1 L1 725 1.87 67.9
Shop Attachment 0.70 72,1 0. 62 " 77.8 0. 66 74.7
Consumable part 0.45 27.8 0.58 28.3 0.52 28.0
Sub-total 3.82 57.5 2. 31 52.8 3.05 55.6
l Tractor 1.35 33.9 0. 42 27.5 0.89 32.1
Operator | Attachment 0.27 27.9 0.18 22.2 0.22 25.3
! Consumable part 1.18 72.2 1. 47 7.7 1.33 72.0
| Sub-total 2.81 42.5 2.07 47.2 2. 44 44. 4
Tractor 4,02 100 1.53 100 2.75 100
Total Attachment 0.98 100 0.80 100 0. 89 100
Consumable part 1. 64 100 2.04 100 1.84 100
Sub-total 6. 64 100 4,38 100 5. 49 100

Table 10. Repair place by caues of break-down
Place Shop ‘ Operator Total
Causs Time % l Time l % Time %
|
Old part 99 42.9 132 57.1 231 100
Poor quality of parts 44 59.5 30 40.5 74 100
Poor maintenance 28 70.0 | 12 30.0 40 100
Unproper operation 44 71.0 | 18 29.0 62 100
Poor field condition 50 9.4 | 22 30.6 72 100
Others \ 7 \ 70.0 } 233 30.0 10 100
Total | 272 ‘ 55.6 217 44.4 489 100
Table 11. Hours of repair time required
Size Large size 3} Small size ‘ Average

Place ' Hr/time 1 Hr/yr. ‘ Hr/time | Hr/yr. } Hr/time l Hr/time
Tractor AT 19.1 2.8 3.2 5.88 11.0
Shop Attachment ) 3.58 2.5 2.68 1.7 3.15 2.1
Consumable part | 2.00 | 0.9 2,62 1.5 \ 2.35 1.2
Sub-total \ 5.89 \ 22.5 2,75 l 6.4 | 469 14,3
Tractor 2. 67 3.6 1.48 0.7 2.43 2.2
Operator Attachment 8.08 2.2 2.00 0.4 565 1.3
Consumable part 1.90 2.3 1. 36 2.0 1.60 2.1
Sub-total 2.87 8.1 1.48 3.1 2.28 5.6
Tractor 5.64 | 22.7 2.54 3.9 4.77 13.2
Total Attachment 4.84 4,7 2.53 2.0 3.78 3.4
Consumable part 1.93 3.2 1.72 3. 1.81 3.3
Sub-total 4, 61 30.6 2.15 9.4 3,62 19.9
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Table 12, Hours of repair required by parts

Unit : hr/time

Size Large size Small size
Parts Shop | Operator ‘ Ave. Shop 1 Operator ‘ Ave.
Engine 321 | 50 | 28.8 15.5 — ~ 15.5
Transmission system 14.3 5.7 12.9 1.5 — | 1.5
Braking system 5.3 1.3 l 2.9 2.6 — 26
Wheel system 3.9 3,5 3.8 1.6 2.4 2.1
Fuel system 5.8 2.0 i 5.1 1.0 2.5 2.0
Steering system 7.5 J 5.3 | 4.0 ‘ 1.0 1.7
Electric system 3.2 2.7 | 3.9 1.3 3.2
Hydrauric system 2.9 5.0 | 3.2 i 2.5 3.0 2.7
Bolt and nut 2.5 1.5 1.8 2.0 1.0 1.3
Accessory 3.0 1.1 .8 ' 2.0 o |l 13
Bearing 3.8 1.8 3.1 ‘ 1.0 — 1.0
0Oil sear 6.5 3.3 4.6 ‘ — - | —
Oil filter 1.5 .o | 12 | 1.0 L1 11
Other parts of tractor 6.0 .0 | 4.7 4.0 | — f 4.0
Rotavator 3.7 8.4 ‘ 5.4 1 3.6 | 3.0 3.5
Plow 5.5 — / 5.5 } 1.4 1.7 1.5
Trailer 2.3 5.0 4.6 | 2.2 1.0 1.9
Share and blade 2.2 2.3 ’ 2.3 | 3.0 Le | 2
Tyre 2.7 2.5 | 2.6 1.7 | — 1.7
Average 5.9 2.9 J £.6 2.7 ‘ 1.5 | 2.2
Table 13. Repair costs by tractor models Unit: won/yr/each
Size i Large size l Small size
: Aver.
Part ‘ A | B Ave. ‘ C ( D E ’ Ave.
Tractor 1 162, 8461 307,284) 228, 500| 8, 1642 29,500 76,100 29,502 127,883
Attachment ] 5,667 47,550 24,704 2,229 35, 300 4,127 10,042 17,291
Consumable parts 10,227 43,266 25,272 32,385 26,590  30,3C0, 30,837 28,080
Total \178,79¢|  398,10C| 278,476 43,211 91,390 110, 562“ 70, 381‘ 172, 260
Sf"slf:epe(gv g‘:/"}fr) 437 804 621 ‘ 1 17} 287!‘ 306 198 431
’ 70’ 129 100, 53] 145, 155 100 -
Index | = - 144 ~| -~ - 46 100
2 e, #OBEEE o PEd Aoz vegd
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Table 14. Repair cost by parts Unit:won/time
Size Large size “ Small Size Average

Parts Cost ’ Index Cost Index Cost Index

Engine 335. 375 799{ 183, 000 1,120 304, 300 971

Transmission system 177,000 422 9,000 56 161,000 51

Braking system 11, 659, 2 19,278 1200 15,233 48

Wheel system 32,831 78 16,000 100, 28,321 90

Fuel mjection system 40, 000 951 21,667 135/ 34,071 14

Steering system 17,5001 42 g, 467 53 36,071 43

Electric system 28, 525| 68| 16,364 102 13,928 73

Hydrauric system 44, 000| 105 1,667 73 22,951 119

Bolt and nut L 2,983 i 900, o 37,533 8

Accessory | 15,27 36 4,932 31J 2,463 34

Bearing 11,208 27 2,000 120 10,619 38

Oil sear 12, 400, 30 - I ess 39

il filter 2,892 1 4,713 291 3,937 12

Other parts of main hody 21,667, 52, 26,000 162’ 22,750 72

Rotavator 30, 533 73 18,729 1 16}‘ 26,263 83

Plow 21, 500! 5 7,375 46} 10,906 35

Trailer 9, 444, 23 6,428 40 8,125 26

Share and blade 21, 249, 51 13,889 séf 17,064 54

Tyre 22,100, 53 145,333 904/ 685314 217

Average 41,962 100 16,00 100 31,354 100

Index 132 51 ! 100

Table 15. Repair costs by cause of break-down Unit:won/time

Size Large size Small size Average

Cause | Cost Index Cost Index Cost Index

Old part 4o,e15% 57 18,183 113 31,778 101

Poor quality 43,739, 104 g, 880 55 24,425 77

Poor maintenance 70,6081 168 22,875 142 51,515 163

Unproper operation 49, 168! 117 27,471 171 43,219 137

Poor field condition 25,542| 61 8,513 53 18,447 58

Others 17,935] 43 36,000 187] 20,348 65

Average 41,962 00 16,077 100, 31,534 100

MNHe 167905 Aol MR 269 {51 HE Aem AfHAch
%7} o] BiEs Aoz vy, whebA] SEREY ARl K3 KlEe A Exm
B3 A THEREEY 9.7, BhHEE g wpe} o] BEPEE L ¥ oz |5EIEM
Mt 5. 7o} BTEE Ao s} sl Bhe e RN W] BE
‘&jé MEREEG 2 (sEIE-S 4% 3 Table He FEHAA BEFdms oo dd fEst 2%
l Ao} o] EEEY Akl FHEMREC HE B FHalfge] Avteiol & Aegm AzE
THIES FERBe] K3 R jsEBHe 4) EEBREK

HEE R



BREAHAE M s PR

BAEER Rpsed BEY WAEEEAD =z =4
o2},

ERBTEG = cdPLERHY AN 12,
D0ORFR 2. 2 5E3te] 100M5M% BERERKE 1.2%

2 3t yle Kol BAEA = BfAEE 5, 0000}

falel 100M5RE 1.4% % &tz 9o HMEmBERNE

FHES 4%, AL 70%2 Q3G £ L9

A7+ sl

ol g R XFHT HAY =8 K
o Tk 3 BEEE = HECT A2 s
W Ee] dEhvde HftezH $AvaE 25¢ H
o] HHEMAE FHe g0,

wetd FEEe EQHAELRS 43 FEH
Bt S BEERNE £H T8 FoERERE
HEz S HE, Fig. 6ol s} o], B
Ao WMEEEBE 10FEAT S8 & 64% 71 =
Az, KBRS frgle 34%, NNUEERE
95% 7} = A},

A7 A IR KRB E A 2. 8y (BHEITEHR
Bl ERHAL kS vrekzte] NEIEHE fEN
ol el AR wol BEFAUS A et
T ERA .

o]l 3t ®HE EWE K B, 1008INE &
HERECT 1.6%2 FEHERI HARY 1.2, 1.4% 20

sst per list price

Accun.ulated R & M

Accumuizted yeers o use
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y:e=0. 574% 0. 627x°+0. 04x*(r*=1. 00)
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¥¢=0. 834x—0. 010x*+0. 025:°(r*=1. 00)
@ Small tractor attachments
¢=0. 321%+0. 4034*+0. 052x°(r*=1. 00)
TFig. 6. Accumulated R&M costs
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