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A Basic Study on the Application of Composite Materials for the
Light-weight LED Beacon

Seong-Hwan Yoo*, Kyung-Ho Shin*, Donghee Lee*"

ABSTRACT: We developed the high-power LED beacon and investigated the applicability of composite materials for
the light-weight design of LED beacon. By means of the application of composite materials, the vertical deformation
could be reduced by 17% and the total weight of LED beacon 8.9 kg comparable to 20% light-weighting against
aluminum beacon. In thermal radiation test, the maximum temperature of LED package was measured to 63.5°C
under ambient temperature (20°C), which is acceptable considering both performance and lifespan of LED packages.
In this study, the applicability of composite materials was demonstrated for light-weight design of high-power LED
beacon.

2 B2 Aold 15 LEDE Astan 5971 Ae AAS A% BGARY &g o) HEste

of uRbRe] 482 Fal £A Aol 17% HASHET AAFFS ARl A7) A e 20% 7o 3

Gt 89 kg FU 5 ATk $E 54 37 A, 97125 20°C 240)4 LED 5}7]4]9] A 1LEL 635°C

2 Z7Egick LED 97119 4% 2 23S neld o A 2% SFolrh B ATe] Ml 152 LED 51
719) AeE AT B R A /S HAT S Uit

Key Words: LED 5" 7] (LED Beacon), £-37| & (Composite materials), %% 3} 4] (Thermal radiation analysis), 7-Z3}
2] (Structure Analysis), 7 ZF3HLight-weighting)

.M 2 BB A7t BIARE o83 B/ F59 A
A A2 Bl 712 25 A2ge] FASAS AR

He4s BRARE S50 44, NAES 2480 th Choil4l WAZHE 18 B2 9uRg A7 9 A
= thopet Aekel Wl s S0l aTEE Fol AH8E  Aste] SFUY W fARL A ATLE T 12 F
1 gleh. Kim 10 4948t g 2 28 AEA 7 & 9B ] S48 452 Stk Seo S51 %
£ o] §% TA/NA AP AL 71 E FEART 0 vAYAE D ofSRo] HAYRE Hgste] A4
xol gaasdd D AYES B MLATE SAste] A W ALS AT FALLL BEHRE WY
FEE Q%S hobaleth Kim 521 A948tued  stolHels 7R A% SHS HPH o vwstech
2ES MEGK F2E FAYA SEASE ST 794 A AL LED 2 o133 o

ARz} g0l 2
393} ¢ t}. Chang

ot 95-50] ¥ H3ic}. Byun Fl612 314§ LED 5

Received 30 September 2015, received in revised form 29 October 2015, accepted 30 October 2015

*KOPTI (Korea Optic Technology Institute)

*'KOPTI (Korea Optic Technology Institute), Corresponding author (E-mail: dhlee@kopti.re.kr)



A Basic Study on the Application of Composite Materials for the Light-weight LED Beacon 323

8 LED 5971 o a&2Q i85

N
i
B
r

-
il
OHH

Ae o8&t A=EAE T 48 T8V AT =9

dl=o] A A2kl ¥t A5 =33kt Kim 5[8]
[ FA] HSne] =rste] gt ks o535t
Z o:] H3lkA 55'—.7} E}Okﬁ} 2= 32}73 o
2 5t
133t S
, LED

=

ox [
o
J‘ﬁ

-0,

_{

o

>
o)

o of, off
il N, 19 o

S A

ok
o
o
4 2 1
21'1

o
ol
-
K

e of U
re AT o

o:
9‘1'4
8
+

o
)
o
r o
)
oE‘, re
-
i
=
oft
o
o
re
e
=
ol
=
=
-

o A5 5
Fa7x Theo By R

2=
=
= & o) MnATE >

ox,

2
op
QL
oo
it
P
i

rk

o
o @
SN
N

09‘:’
o
2
(5

2. SH7|

21 57| 2=

FY FaE e
3

71% 57)9) A4S Fyet 3R} o] B A
WA o]t LED 5537] 9] 7% ULk 3727t Bels
of AL St EF 7% 55719 B9 4w B
Fxol7] hEe] FUR UK Amr AT H O ® AL
7172 BAT AT S AL L ] e e 37
of Tg Al e e 2he Holgick. et & AT A
Weti SHs LED $7719) 29 19 wgpzol0] yhit
o 9 wbabg A2 o) 2] ofs) el chat 4
uge] 2 AoR AL oleld Baol she @
IHE 5] 5 e g 4AS S
of 4§ AR PG AR} e
52 spotsta A soict. 8150 S 919 Ta
BRUS HAARE A olof A4 & Folel A2

CETRNEE 2N

Lens
Reflector = ‘ LED
‘ Module
Heat sink
Motor

Fig. 1. Conception of LED beacon

Table 1. Properties of materials

Young’s Shear Densit
Materials Modulus Modulus [k /m%’
[GPal [GPal 8
Aluminum 70 26 2800
4.5(G,,)/
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Fig. 2. Radiation part& finite element analysis
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Fig. 3. Evaluation of radiation part

Table 2. Test condition & result

Condition Test result FEA result
Temperature (°C) Temperature (°C)
Power [W] | 522 Tj 85.2 Tj 463
Voltage [V] | 37.3 Tc 63.5 Tc 38.7
Current [A] | 14 Heat pipe 43.5 Heat pipe | 31.4
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Fig. 4. Housing; (a) outline, (b) lower plate design



A Basic Study on the Application of Composite Materials for the Light-weight LED Beacon 325

S8 000058576
i e
1817407 000EA18¢
L 00003472

S0 000025104
2087266

000016736

443606 836795
S0051 27 M 1.13680-12 Min

©)

Fig. 5. Finite Element Analysis of housing frame structure; (a)
composite beam & coordinate system, (b) mesh& bound-
ary condition, (b) FEA result
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