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ABSTRACT

The objective of this study was to evaluate the convenience of the tractor seatbelt. We selected four healthy men as
subjects. We measured their body pressure and examined the comfort of the seatbelt, while driving 50m on three different
types of agricultural road with two types of seatbelts: automatic and manual. As results, when they used manual seatbelt,
subjective uncomfortable rate was much higher than the automatic seatbelt on all types of road. Especially, body pressure
was undistributed while using manual seatbelt on rough road.

Keywords: Seatbelt, Human-body pressure distribution, Comfort evaluation, Subjective assessment

1. Introduction £tk dngog puES] BHgE RS

o] rEztow FrkE o 4 Qe A
vl =

AT ALl ARES 574

Brpgn e
B s
H7)¢} vlaste] AAAQ AW e olghrts s

o} (Lee et al,, 2000). Oudenhuijzen (2003)

r2 m

ol
SN EE Y
o oo

el
e T
fo g Mz 41 Sb R |

20055 A At oatd wEo FAhRE Abge]

it A8 604 oAl 58.3%°1W A <ol HlE] 7%
3ul o)Ak B3} 1P Zl o yepdt) olo wkal A o] T2 A (sedan, MPV) & A|EoA] dhlah= At
EE 1L g Akgl FUate] s AR w2l oA X9 AETE 7 AES] =g ARE Hrlkehe T2
—7}0 = FAlel gl 2007 s71Ale Qg ApdAta 1 QRQlo] Hrk 03?@?4% Wit 3, Bak (2007)
= 167700 Gz A oE FAE 7R 78.6%7F AE

% o] Fol7k Wael nhE AL o]}
sk EaAelel I sl Ao nung ol £ i) Fie ogzzk% A1) 98] F98 Bk A7)
aE QRNTERE FAYAE REN] A% BN SN o §HAL, ANH WrhE A AYRES 5
Stz AAUEs} Qlom, 55 Edy A 3 dila el RATE FASSAL oldd Fua 549 Au
A HAMES AFIALIL el 2 4TS & 5 Ak 1 XY FRES BT Na(2003)E A%HeL Ak

Yo EE &8 AY FAEE FHES 44% AHHA H FA A3 (Dynamic body pressure distribution)
dom FHAHMETL EdE ] FaEo] QlEve FAHE o} , SAAPRELE o]&3to], XA
G2 949%7) o] o] 8slA] 91 Q= Ao s Ll o] W3l BAsty AL Hrkskoth Lee(2007) =
2 % =}
5

=
o
1o
_O‘h
38
o L
i)
o

fr
_IZL

skt o 23 olekzk H 2 9al theksh

olsh gol EUE AANES] FHFo] % olfmE A WUAL FuA Wl P And WO ALST
§749] Qb4 dofsl o] WE AMg A9 BTS2 Sha JBAS BA s

Corresponding Author: Keun Sang Park. Department of Industrial Engineering, Konkuk University, Seoul, 143-701.
Mobile: 011-703-8809, E-mail: ergpark@konkuk.ac.kr
Copyright@2011 by Ergonomics Society of Korea(pISSN:1229-1684 eI[SSN:2093-8462). All right reserved.



496 Kwan Woo Kim - Hyuk Joo Kim - Keun Sang Park JESK

o] =M= gAket FUAE Edtehs BE T
o] FRENEHE Qs HolshA o] §E F Y= )
skl FHHHES] Qletghs Hrlste] FHUR FHAHE
AHES =9 F = FAUE WS Aotel= S 53
o= %t

2. Research Method
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Figure 1. Measurement instrument of body pressure distribution

2.2.2 Seatbelt winder of formal type
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2.2.3 Agricultural tractor
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Table 2. Specification of agricultural tractor

Table 1. Charactoristic data of subjects FTEEUE ARk
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- S gz | mzad | Huow| Han 2AE B4 e TAs0)
o) (Al 29.25 5.19 26 37 713413 A 45753 tAs2rtE
oF-2-7)(cm) 167.75 6.50 162 177 Fpolo] 24 HH 83~206PLY,
B3| (kg) 7375 | 10.59 60 85 & 124~32 6PLY
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2.2 Experiment equipment Rk A e KAl 20km/h

2.2.1 Measurement system of body pressure distribution
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Table 3. Measurement itemized experiment procedure

Figure 2. Agricultural tractor used in the experiment 218 9L 7H(50m)
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R i Figure 4. Measuring the body pressure while
1 ' T wearing manual seatbelt

2.5 Measurement consideration
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2.4 Experiment procedure

Table 3= SATEE AFLAE BAIG 2o ARk 3. Experiment Result and Analysis
QA A= vt o] 69AlR skt

3.1 Subjective evaluation
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Table 4. Comfort rate of manual and automatic seatbelt
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Figure 5. Comfort rate of total body parts according to the
manual and automatic seatbelt
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3.2 Variance analysis of subjective evaluation
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Figure 6. Comfort rate of body parts according to the manual and
automatic seatbelt

Table 6. Variance analysis of subjective evaluation of
seatbelt pressure according to agricultural road and seatbelts

Wed Ay Anm | Awaw | F | e |12
T | 475 2 238 17.1 | 6.89E-05 | 3.55
WESH | 0.67 1 0.67 48 | 0.04 441
EAE | 0.08 2 0.04 0.3 0.74 3.55
s 2.50 18 0.14
Al 8 23

A2} 7 HAEE 2L A g o] mE Al
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AR 11.629 22.6924 §95% 0.052 A9 F]
2R 3.17HG B F FoE yeh FYEA ) w4l
AR F88 EREe fo8 2folrt gl Ao e
Wt (Table 7, Table 8).

3.3 Result of body-pressure distribution
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Table 7. Variance analysis of subjective evaluation of
agricultural road and body parts, while wearing automatic seatbelt

e e A= Awg | P | pgk | 144
A7 | 419 2 210 | 11.62 | 637E-05| 3.17
A1 AE 224 5 0.45 248 0.04 2.39
AEAE| 147 10 0.15 0.82 0.62 2.01
s 9.75 54 0.18

Al 17.65 71

Table 8. Variance analysis of subjective evaluation of
agricultural road and body parts, while wearing manual seatbelt

e D awn| Ane| Awue pal | pat (14
AAZ | 13.03 2 651 | 22.69|7.03E-08| 3.17
A 461 5 0.92 321 001 2.39
nFAE | 281 10 0.28 098 | 047 2.01
kA 15.50 54 0.29

Al 35.94 71
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Figure 7. Seatbelt sensor
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Figure 8. Average value of body-pressure distribution of
manual seatbelt according to the agricultural road
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Figure 9. Average value of body-pressure distribution of
automatic seatbelt according to the agricultural road
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Figure 10. Average body-pressure value [kPa] according to the
agricultural road of wearing automatic and manual seatbelt

HENES =3 BT

Figure 11. Maximum body-pressure value [kPa] according to the
agricultural road of wearing automatic and manual seatbelt

3.4 Variance analysis of body-pressure distribution

Table 9. Repeatable two-way variance analysis of
agricultural road and seatbelts(automatic and manual)

e N Ane | Ave | Awwa| F ol | p@r | F14A
22 | 14779 2 73.89 | 137.88| 1.22E-11| 3.55
HWE™ | 2948 1 2948 | 55.01|7.08E-07| 441

252ZE | 6.00 2 3.00 5.60| 0.013 3.55
Xy 9.65 | 18 0.54

Al 19292 | 23
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3.5 Correlation

A3} 5] HAMEE 747bo) TPl ook,
S, v EAIM 9] AHEELL FoA AN EC] ot
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Zo 2 YElgith
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Table 10. Comfort correlation of body-pressure distribution and
body parts in automatic and manual seatbelt

=]
Aetgk | 433 598" .500 7917 | 6147 | 265
pvalue | 160 .040 098 | 002 | .034 | 405

452 | 9ol Fotel [uz| 5 [ =

T | o] | AEA | Fole] | By | 5 =5
Adgk | 290 679 8507 | 822" | 336 | 487

p value .360 015 .000 .001 285 .108

*o%ﬁlTL 0.05 =0l A 9
ATATFE 001 —r-v—oﬂ/q 9

4. Conclusion
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