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A Study on Improving the Tractor ROPS and Seatbelt use of Korean Farmers

H. J. Kim K W, Kim S Choi J.S Kim Y, VY Kim J O Kim H K Kim S H Kwon

This study was performed to improve the utilization of the ROPS and seatbelt of tractors in Korea. We surveyed the
ROPS and seatbelt use and the tractor related accidents through the personal interviews for 141 farmers. And comfort test
for tractor seatbelts is done for 4 different subjects by measuring the body pressure distribution .

The survey showed that 79.3% of the tractor accidents was overturning accidents. And, in case the tractor has ROPS
and seatbelt, there was no serious injuries. With this results, we could confirm that ROPS and seatbelt is very effective
devices for protecting drivers in overturning accidents. But, in case farmers didn’t wear seatbelt, there was some fatal
injuries. This shows the importance of the seatbelt use in working and driving tractors.

Therefore, we tested the comfort of the tractor seatbelt for 4 different subjects operating the pedal in tractor seat simulator
and in the tractor running on various roads. From the results of the static test in the Lab, it was shown that more the seatbelt
anchorage point is far form SIP point, more the body pressure of the belly became higher, and more the subjects feel
uncomfortable. Not only in the static test in the simulator, but also in the dynamic test in riding tractors, it was shown
that non retractable seatbelt was more uncomfortable than retractable seatbelt.

According to this study, we concluded that we need to promote the utilization of the ROPS and seatbelt use. And, the
non retractable seatbelt need to be replaced by retractable seatbelt. Also, we recommend that the seatbelt anchorage position
should to be in the seatbelt anchorage area of the ISO 3776 standard.

Keywords : Tractor safety, ROPS, Seatbelt, Overturning accident, Seatbelt comfort
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Fig. 1 Drawing of tractor simulator(Top view) (DSeat, @Steering
wheel, QClutch Pedal, @Brake pedal, ®Shift lever, ©®Seatbelt
support).
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Fig. 5 Photo of measuring the seatbelt body pressure distribution
on tractor seat simulator.
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Table 1 The overturning accidents and other accidents of interviewee

Overturning accidents No. of case Other accidents No. of case
turn off the road or field in working 10 traffic accident 4
lose the balance in operating the front loader 3 unlocking brakes 2
turn off the inclined road in climbing 2 entanglement with the rotavator 1
turn off in entering the field 2
falling from the field in backward 1
sudden unintended acceleration 1
cross the ridge on the skew 1
Table 2 Overturning accidents and injuries
No injury Light injury ?rzzi:ieenit ti(;ipmi:lllt Death Others Total with ROPS
Interviewee 14(70.0%) 1(5.0%) 3(15.0%) 2(10.0%) - - 20(100%) 18(90.0%)
Neighbours 5(19.3%) 2(7.7%) 3(11.5%) 3(11.5%) 13(50.0%) - 26(100%) -

Fig. 7 Non-retractable seatbelt. Fig. 8 Retractable seatbelt. Fig. 9 Wearing the retractable seatbelt.
32045 el 9l 9] Ale] et R Prefered angle (0 - SeatIndex point
% "]’E]'LH%LE‘E“, %919/] 73"?" /\]-_1'175]5]5] ZOZj %01]}\1 ROPS of webbing

7F Q= B57E 18307 divrdlon, B e daliel

2(70.0%) 2 7RIS BAH5.0%)0] 13 AT} weky, & 2

AA7 9 FAR0E0] 247 15%, 10%E AN we} 1

A, ALY ROPS©l| ot /=7t 2 210 ghety]

), £3] Ao A3 29] 89.4%7} ROPS7} & Qlojof dkr}ar ' /;/

gueto] AbmiMYA ROPSS] 042 213 4 9llek :
TR 59 ARk Amdetabae] ost A A hAY

FARRE A, AR AFIARLL 25 1421 FellA] 531 whe] = Fig. 10 Recommended seatbelt anchorage position(shaded, ISO3776)

Eje]] ROPS 7} F-2E| o Q1] om(Lp*]i= ROPS 2o and comfort test point(3 position).

i HelEh, F2 27 EdE WOz o} Aol

ol Aow FAHAL. olefd TADIE HETEE] g

1% AAME S| QHAFAS) B AHgEA Som F

thakaze] vlgo] gobd ¢ Sl ZlS ofnlehd, wehd B

T2 F8u} obee] HAMES] FHE Ul o] §ET A

3

ol

of thgt o] & dad Zlow ddEirt

+
Im

i
=

m

SAUE Ty B

o7 NAsor B Aoz FEgict 1) 2HM ROIYR|(FHL HENOIM| ZMHE HOlY
o] gleflt AmAE Ak 0]9]e] Abaze] tha = AR g7t 23

ok ARl F8 dRlo R, wEAkel ot FE U FE & SEEGHY HAUE S+ 19 7, 83 o] FEad

Blg] 2] wd, Beola AwE®  olglon, BHe 4 B ARsdAAA R iy B AAEE 177 9

s 299 59 Al 719 Supbale ddEER, SR A= IS0 377601 AFestar gt B S1AE 11 10

298



(B Fel vERi ]l

HolAd H7PAFL NE FHE(G511792), AFs0F
(6712, g F4=E(100
N, 400 N)Z #AHE A2 S =431, o] we] A|g
2Zpe] F34 oreit W B o) whE HolA ARG A}
Ak G2 540 29Il 100 N~400 No.= 47
SIITHISO 150772] Htf &-§-%]= 300 N). B=ol, =34 Qb
e} EHEE 1A £~ 53 =88] 59
2 ARSIt

Ao Folgt v]dzte] /HQE E 3o YeEhhQlE), B
uke] X2 o]-&H 1l Q= BMI A5 255 d= 397}
AFgollar, YAl= Hato ek

&

Table 3 Overview of subjects

Male
Female

1 2 3

Age 28 37 25 22
Height(mm) 1532 1638 1734 1737
Waist(mm) 663 1020 910 792
Weight(N) 442 795 736 638
BMI(kgf/m2) 19.2 30.2 24.9 21.5
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Fig. 11 Comfort test results(pedal force 100 N).
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Fig. 12 Comfort test results(pedal force 400 N).
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