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Evaluation of the Luminous Intensity Distribution of Stop Lamp for
Agricultural Tractors
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This study was initiated to prevent rear-end collision which causes the most frequent human damage by agricultural
tractors. Therefore, this study was aimed to evaluate the luminous performance of a stop lamp for an agricultural tractor
which could reduce rear-end collision. The performance test of luminous intensity distribution was conducted for a total
of 12 tractor models classified by size (above 44 kW for large, 30~43 kW for medium, and below 29 kW for small) and
production area (domestic, foreign manufacture) in accordance with Regulation No.7 of UNECE Vehicle Regulations-1958
Agreement considering 20 standard deviation. Three out of 5 large, 3 out of 4 medium, and all small tractors were resulted
as inadequate for the test criterion. This study found that the luminous performance results were better as the size of
agricultural tractors became bigger. One out of 4 foreign and 2 out of 8 domestic manufacturers were suitable for the test
criterion, and overall no difference from the luminosity test results was observed between domestic and foreign
manufacturers. In addition, the measuring points, HV, 5L, 5R, 5U and 5D with the minimal luminosity revealed flaws (80%
of the proportion of faulty products). Therefore, it is urgent to improve the quality for measuring points (HV, 5U, 5L, 5R,
5D) of stop lamps to apply Regulation No. 7.

Keywords : Luminous intensity, Agricultural tractor, Stop lamp

. NE 58 2HAEkaL QItKShin et al., 2009).
785 12.5%7F FEAkaelA WAlska glow, Asak B

28] 7IAI T ARkskEAA] wijd FolA] gkar iAYs)

FA7IA EARLE st Q1424 IEE skl research institute, 2009).

ok FA71AIsE Y wEALE XAREO] 10.7%E v 019 988t BV A WEALE oEly] M= oF
o], A AFE 2 dA; el gk At 9.7%E o A7)l At s 9) F2hs Ao 2H, 54714

53] AP

A A w9~ $131st 710 2 bt (Samsung traffic safety

9] /‘]O]H(VISIblllty)i &/\L/\]ﬁ TRoleAtSe A B

F

s} 255 A3 Ay Aol &
T, 42 '5 ART oM 25

*Corresponding author: Hyung Kweon Kim 21819 Q3 Myers,
Tel: +82-31-290-1934; Fax: +82-31-290-1930 2002)

E-mail: khgweon@korea.kr

416

Y sHAE A



EAke] dFow Woto] ApEakel wdd TEFEA| Qb
& Agste] FAES skal gtk

53], AleeS 2kgo] AAsIAY YA HL e 4
© ASE SEEAEA AT} W F=ARL of el
LA &S &lal Uk U Ftolle Sm)ajeko] <1
A8 QIR Fs] ook shal, ool wiAE Ao
714 Y= MR e 20E B RS A o
$ ZAo7 Wi¥ il 9tiMocko et al., 2009). Wb F7F

o= F3] W okl e BAS) S8l RS
EU Directive 2009/61/EC(2009)2} UNECE Vehicle Regulations-
1958 Agreement(2010), YUH-2 T 22522k H7|542011),
)32 SAE 12261 JAN(2010)0l4] 2550l t)st 4= 7|5
& 93 ok

U8 B¢ ERFeIA wlf To3t AEs she &
EdE e Fel gt 4% nldEe] Q1A ¢of, 7]
= L2§fo] AlEet Aol =l ZlerEdt sl A
2 3ol AT Tl 7123 Agstolel st ol o
S AT AN Ao FAWME ol FoiHA g 9l
of AEE tdt F= 71 e ofck
Wb B ATE FEEdE ASS YR /1F 49 A
NEATE HED 5 YR TN FERE S
AFS) B e Bk S8 FRE

¢

il
=]

¢

. A Oy

2 AFellAE & 1o AXE viel o] 143 A E
aEske] 20099 Sl Eatort W EOY 127)] 22
Alsso skl AFsIelth 20099 5 -5 EE &
g irelx] & 44 kW o]/d)o] 43%, 5H(30~43 kW)o]
33%, 2329 kW ©]8ho] 24%E A8k §lom, 49
do] tfd, T, &% FAFE 7%, 27%, 14%= AA|8kaL
UTHKAMICO, 2009). ole]l 1+A¥ 2= tE 571, 53 471,
2% 37 BEE itk A EE e =4t 27,
T M, RS =30, N, %S k3] 2R
2 JEstgon, £902 A& 27, 5 170, w1 Bd
& de® ick

Table 1 Sample models used for the luminous intensity test
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Fig. 1 Schematic of the experimental system.
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Fig. 2 Standard light distribution of a stop lamp.

Table 2 Standard unit of luminous intensity based on the measuring
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Fig. 3 Luminous intensity distribution of large models.

Table 3 Measurements of luminous intensity by large models (unit : cd)
Measuring point Test criterion A (Domestics) B (Domestics) C (Import) D (Import) E (Import)

5U-20L = 438 29.5 10.4 4.7 7.2 28.8
5D-20L = 48 28.6 9.4 4.7 7.3 22.5
5U-10L = 9.6 22.3 51.0 27.5 13.1 57.3
5D-10L = 9.6 31.6 36.9 27.7 13.5 58.0
10U-5L = 9.6 33.5 70.6 242 31.3 44.7
10D-5L = 9.6 31.5 36.8 30.5 36.3 35.5
10L = 16.8 25.0 63.3 29.4 13.6 72.0

5U = 33.6 16.3 155.9 116.8 473 81.0

5L = 432 17.7 132.9 41.3 38.9 92.3

HV = 48.0 20.4 168.9 111.9 50.7 97.9

5R = 432 31.1 179.8 52.7 66.9 96.2

5D = 33.6 29.9 139.4 81.7 51.6 79.1

10R = 16.8 23.0 122.8 243 60.5 73.0
10D-5R = 9.6 28.8 64.4 27.4 50.5 35.4
10U-5R = 9.6 23.3 103.5 22.0 41.5 46.6
5D-10R = 9.6 16.7 80.6 22.0 59.0 58.6
5U-10R = 9.6 13.1 118.0 19.9 53.6 56.9
5D-20R = 438 8.2 12.8 42 333 22.5
5U-20R = 438 8.8 13.2 3.8 32.5 28.0
Maximum limit = 312.0 68.8 181.9 154.5 72.2 101.3
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Fig. 4 Luminous intensity distribution of medium models.
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Table 4 Measurements of luminous intensity by medium models (unit : cd)
Measuring point Test criterion F (Domestics) G (Domestics) H (Domestics) I (Import)

5U-20L = 438 10.2 24.0 26.2 14.8
5D-20L = 48 10.0 24.3 26.6 13.6
5U-10L = 9.6 29.9 273 43.7 15.5
5D-10L = 9.6 29.0 30.3 44.1 144
10U-5L = 9.6 31.9 27.4 443 18.4
10D-5L = 9.6 30.7 30.0 44.9 12.7
10L = 16.8 28.7 29.7 46.7 16.1

sU = 33.6 29.7 32.5 58.7 16.9

5L = 432 29.7 28.8 57.4 17.5

HV = 48.0 29.3 44.4 65.5 17.9

SR = 432 30.4 46.0 63.5 17.1

5D = 33.6 29.1 28.6 60.3 16.1

10R = 16.8 29.6 26.6 53.5 15.6
10D-5R = 9.6 30.4 31.3 47.5 12.5
10U-5R = 9.6 31.4 24.6 46.8 17.9
5D-10R = 9.6 29.8 31.6 50.1 14.1
5U-10R = 9.6 30.3 29.0 49.8 15.0
5D-20R = 438 13.1 21.2 29.0 13.6
5U-20R = 438 12.8 26.9 29.1 12.9
Maximum limit = 312.0 31.5 56.2 64.7 19.4
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Table 5 Measurements of luminous intensity by small models

(unit : cd)

Measuring point Test criterion J (Domestics) K (Domestics) L (Domestics)
50201 = 48 11.7 22.1 12.7
5D20L = 48 11.5 24.6 22.1
SUI0L = 96 16.9 36.6 10.0
5D10L = 96 19.6 314 26.0
10U5L = 96 154 38.5 8.9
10D5L = 96 20.7 38.2 16.5
10L = 16.8 19.8 31.9 13.7
5U = 336 19.3 38.5 13.9
5L = 432 19.4 38.5 15.6
HV = 480 20.4 39.2 20.0
5R = 432 18.3 31.9 22.1
5D = 336 21.5 37.6 39.5
10R = 16.8 18.5 28.1 23.9
10D5R = 96 21.9 38.0 24.4
10USR = 9.6 15.4 33.6 9.3
5DI0R = 96 17.9 29.2 354
5UIO0R = 96 16.9 27.9 17.4
5SD20R = 48 11.5 13.6 32.0
5U20R = 48 10.4 14.7 19.4
Maximum limit =< 3120 23.0 43.1 41.9
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