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ABSTRACT

Objective: The objective of this study is to present varying cases of ergonomic improvements in equipments for agricultural
work. Background: In Korean agricultural sector, many older people and females, who may be more vulnerable to
musculoskeletal diseases than young males, are doing high stressful tasks such as manual materials tasks, harvesting, etc.
For reducing the work stress of the farmers, the Korean government has been performing support projects to provide the
farmers with agricultural implements specified for their crops. In the projects, ergonomics experts have participated and
helped modify the equipments. Method: Fifty cases of equipment improvements, which were carried out in 33 farming
organizations cultivating 13 different crops, were reviewed and presented by equipments and their parts. Results: In total,
283 cases of improvements for 12 equipments including 4-wheel, 1-wheel, and 3-wheel powered carts, grass cutter, conveyer,
pest control machine, and so on, were presented. The improvements were also classified according to the ergonomic principles
like compatibility, ease of use, safety and fitting to the anthropometry, etc. Frequencies of improvements by equipment and its
part were the highest in carts and controls, respectively. Principles of safety and ease of use were adopted more frequently in
improving equipments than others. Conclusion: The tables of examples of improvements of agricultural implements are main
results of this study and the systematical summaries are expected to be widely used in the development of more improved
agricultural implements. Application: The results could be used as practical guidelines in ergonomically developing and
modifying agricultural implements by both the experts and non-experts in ergonomics. The improvements would contribute
to reduction of stress in farm work, which result in increasing the level of safety and health of Korean agricultural society.
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2. Method

2.1 Surveyed cases of improvements
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2.2 Analysis of the cases of improvements
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Table 1. Number of farming organizations for each crop

Crop Number of organizations
(Percentage)
Oriental Melon 6(18.2)
Grape 6(18.2)
Apple 5(15.2)
Cucumber 4(12.1)
Jujube 3(9.1)
Peach 2(6.1)
Miscellaneous crops” 7(21.0)
Total 33(100.0)

*, . . .
They include strawberry, pear, water melon, onion, chives,
tomatoes, and stock raising.

Table 2. Number of agricultural implements

Agricultural implements @gtlg?llzae;e)
RN, 45) 10(20.0)
4-wheel powered cart REH( AR, 45 9(18.0)
@47 =Hk=h Soukzp
n R 48 2(4.0)
(5%, R 47
1- or 3-wheel TR E, 15) 11(22.0)
powered cart
(& 9 3a& 9 | A E, 3%) 2(4.0)
Powered cart with
caterpillar track TREARF, A% 1(2.0)
(A=A 29h

Grass cutter A 27 (53) 2(4.0)
(A=71) Az7)(58) 12.0)
A7 2 E ) 12.0)
Pest control machine | 'S AI71(238 2 2-5) 1(2.0)
(A7) WAV (AE 548) | 12.0)
WA (A2 2HE) 12.0)
Conveyor Aulolof (&) 1(2.0)
(Auleolol) ZAulo]o|(RE) 12.0)

Miscellaneous equipments” 5(10.0)

Total 50(100.0)

"They include lift, binding machine, sowing machine, work
station, and so on.
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3. Summary of Improvements
3.1 Powered cart with 4 wheels or caterpillar track
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Table 3. Improvements and their principles for

4-wheel driven carts
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Table 3. Improvements and their principles for
4-wheel driven carts (Continued)

Table 3. Improvements and their principles for
4-wheel driven carts (Continued)
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Table 5. Improvements and their principles for grass-cutter
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Table 5. Improvements and their principles for grass-cutter

(Continued)
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Table 6. Improvements and their principles for conveyor

Part Improvements Principle | N
A FLent | Awolo] utol
4 A5 Avlolo] Askak % & | WA | 1
o A3
Controls | & A% A7} glo] & A& &
EF A | Feht Aol W A8 gAE F | B |
Fhstel W@ Agto] golal
S wgjolw R WA A MES | g0 |
e ool 43 aee
A=A Geolwl AMjolos skA} it
= l?‘% *J|: 60cm 7511:% %'\%‘8}'7‘” 8]' oA A 1
o] sHEg % Aol s £ T °
A
HE 3ol g7 52 24 FHET
g0} glof shEol Tmeld 4 Aok | gy |
Supporting | WM FHE VA FEE Sfo wlme | T °
Frame A& A
(Z]X]EH) e 7 =0 ul HE
s7F A3 EUR A7 A HE et |
Z2g 23T
0] 2] BoldE® §OIB wF | poy |
ERERUE o
v ¥aE FU 5 RS BalS | 4. |
o] golates e
SkatFleRE Q= vk 1 A | oy i
Tre | B U BFo) A% s
1D | paer a0 uag s 86l % | oy |
A e A T
Sub frame | “&3kAF 2] Al WAV FOIE | o 9 |
BZE717) | e BRXo))e A e

uo} el Lt Zo] Sl wz wye] Wae A 71F
(ol Awolo} pole] mbE AN, 57] Alvie] e
A Fg vlaL §)o] ANl 9A ok, o)) it A
4 Q7 e,

p?

3.3.3 Pest control machines
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Table 7. Improvements of pest control machines
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Table 7. Improvements of pest control machines (Continued)

Part Improvements Principle | N
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(1) | R Az e

(a) Before improvement

(b) After improvement

Figure 3. Improvement for blocking driving wheel parts
of pest control machine

3.3.4 Miscellaneous equipments
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Table 8. Improvements of various equipments: automatic tying
machine, pear work table, automatic seeder, vinyl covering
machine, automatic door of green house

Equipment Part Improvements Principle | N
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4. Ergonomic Principles of Improvements
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Table 9. Frequency analysis of the applied ergonomic principles
by equipment(number, percentage)

Equipments | Safety o];:aj:e Anthropometry | Compatibility | Etc. | Total
Carts
(4 wheels, 38 37 8 0 35 118
caterpillar | (32.2) | (314) 6.8) (0.0) (29.6) |(100.0)
track)
(1(\::}:11 26 | 26 4 2 40 | o8
4 wheels) (22.0) | (22.0) 34 1.7 (33.9) |(100.0)
Grass cutter
Conveyor 21 17 1 1 6 46
Pest Control | (45.6) | (37.0) 2.2) 22) (13.0) | (100)
Machine
Miscellaneous 6 9 2 0 4 21
machines (28.6) | (42.9) 9.5) 0) (19.0) | (100.0)
91 89 15 3 85 283
Total
(322) | 314 (5.3) (1.1) (30.0) |(100.0)
S
elxs 1%
5%

ozt

33%
7| Et

30%

Holy

31%

Figure 4. Frequencies of the applied ergonomic principles
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Table 10. Frequency analysis of the applied ergonomic principles
by equipment part(number, percentage)

Equipments | Safety o]?al?see Anthropometry | Compatibility | Etc. | Total
Driving 6 2 13 0 3 24
handle (25.0) | (83) (54.2) (0.0) (12.5) {(100.0)
Controls 21 45 0 3 1 70

(30.0) | (64.3) 0) (4.3) (14) {(100.0)
. 12 2 0 0 15 29

Tire/Caster | 0 4 | (6.9) ©) ©) 1.7 | (1000)

Engine/Power | 19 6 0 0 7 32

Transmission | (59.4) | (18.8) 0) 0) (21.8) {(100.0)
Careo bo 8 15 0 0 31 54

80 box (14.8) | (27.8) 0) 0) (57.4) {(100.0)

Miscellaneous | 25 19 2 0 28 74

parts (33.8) | (25.7) 2.7) 0) (37.8) {(100.0)

5. Conclusion
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