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The Study on Structural Defects and Quality Improvement
by Replacing Supersonic Aircraft Navigation Lights

Se Woong Park’, Jin Won Lee, Sang Hun Choi
Defense Agency for Technology and Quality
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Abstract External lighting on supersonic aircraft consists of anti-collision lights, landing lights, and
navigation lights and is an important component for enhancing the ability to identify the direction and
location of the aircraft. In accordance with Article 54 of the Aviation Safety Act, aircraft lights are
classified as mandatory equipment and must be turned on to indicate their location during night flights
or when parked or docked at an airfield. In this study, quality improvement was performed due to
frequent replacement of lamps in wingtip navigation lights on supersonic aircraft. By replacing the
navigation light lamps with LEDs, defects were reduced, and maintainability was improved. In the
process of installing an improved navigation light, a structural defect that caused a gap between the
navigation light and the wing structure was discovered. To address this issue, three improvement plans
were proposed, and their effectiveness was evaluated. As a result, the option of manufacturing and
installing a new shim in the wingtip gap was selected, and the impact of this modification on the aircraft
was assessed. The effects on aircraft aerodynamics, stability, performance, and structure were reviewed,
and it was confirmed that there would be no issues with installing the added components. This quality
improvement initiative could provide a solution for similar defects on other types of supersonic aircraft

and enhance maintainability.
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Fig. 1. Supersonic Aircraft Light System
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Fig. 2. Wingtip Navigation Light(LH/RH)
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Fig. 3. Location and Geometry of Wingtip Navigation
Light(LH)
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Fig. 4. Analysis of 3D Modeling and Gap Occurrence
Location of Wingtip Navigation Light(LH/RH)

Table 1. Comparison of Navigation Light Specifications

Manufacturer CPC(CONTROL PRODUCTS CORP.) SODERBERG
Geometry(LH)
L '}77[:"1' u" '
Interface Wingtip Mounting/115Vac Power Input Wingtip Mounting/115Vac Power Input
OTS F-16 OTS F-16 OTS
NVIS Friendly & Covert Friendly & Covert
Lamp Electric Bulb LED
Weight 1.5 Ibs. (Max.) 1.5 Ibs. (Max.)
Note LH(Red)/RH(Green) Symmetry LH(Red)/RH(Green) Symmetry
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Fig. 5. Wingtip Structure(85W1292-013, LH)
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Fig. 6. Analysis of 3D Modeling and Location of Shim
added to Wingtip Navigation Light(LH/RH)
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Fig. 7. Geometry of New Shim

o]% A4t Part Shime 2+ @7 /95 Gap 44
Aol F7Yoto] 2Hol= AoE AT T 2P 4 E
3 T BEAI9L 271 EA Gap BRI 9%t A AEE
Z18y st

A HE A% @7 +2EY FAH= +0.01 incho]
3, 9 3AE= £0.03 inch¥S 12ohd Gap2l
371= Z 0.08 inch7HA] @A & U2 15t
ot A ARFE Shime] 7171 0.04 inch¥<S 135}
A< 1, 327} 0.05~0.08 inch¥ 739+ A9 Shim
o]Q]o]] 2712 Solid ShimE Z7}ste] B}s= A
AXstal FREHo| H7|5H3Ach

&3 0.04 inch B9 32k9] A9 A9t Shime 7}
st A2ES o BA7F SASHA] ¢, Shim 7t
off Th2 Ao} Gap2 99 vAHdS A2 Foli= 9
F&2 wEEA dot ZA7F gl 15

d

371 JERE FES 2, 9A A Bt 2ol Gap
8 A 09D B A 292 g
olmE Fe/2FWYY/ A5l it
o= B,

Wingtip
Launcher

Launcher

Wing Tip Light

Fig. 8. Lower Part of Wingtip Launcher

o] 2Jo= Fig. 83 o] Y At
stk 7 0.04 inch E&%°] &

A2t A B

43S ol Eq.

(D} 2ol ARAE Aoz dslect

CD" = 0.4(Forward Step Mismatch,)
Frontal Area = 0.62 X< 0.04

Cp= Cq, X Frontal Area/ Re f. Area(255ft%)
= 0.4%0.62%0.04 /39720
=2.7¢ " = 0.0027 cts"

— 0.014cts
*(C,,:0.0001 = 1cts(count)

M

0.62%) E4A o o 2 IF
o=z c‘ﬂé‘ﬂ' 23, of3% 3¢ 0.005
, 0.014 cts 2712 YErgt) ol A7)
A 224 & ¥ 0.003%2 vu|$ $Fo|B2 3
7] 38/23M84//86 T2 ke wdsieltt.

208 3 JF HEE FPs3rh. 99 st
T2ET FHGE A dsks WA F7H(0.19 inch) o
H] A4t Shim A2 & 2 A74& (0.244 inch) & o 2
A AAISH] Ay Sk ’ﬂ“’%}?q Y 17
2] T2 FFHL e A= BRI

ApA5] A H ”H/\Lﬂ 73} shim A2 7 &9
217 Alol= 0.054 inch{lHl, ol A& &3t 47
o ek ofjet 5% AWK Tsle] P ATHE
HiAE £Fog HA Q. ol wtef, Shimo| Z&FH
Aol A ZA Zjo|2 QI TAE A &3 2Zoj= AF

B2 WA e

e /\——E ‘&E}O}'ﬁq

EOg Shim F7F A& 9l 28-S $PshaA sjan
dolo] AAGS ARSI 7IE AMSE Ay 2d
< MS24693-S272% Z°]7} 0.5 inche]il, o|Ht} Z
o7t 71 siay EHE2 MS24693 -S2730=2 Zol7}
0.625 inchelth. MS24693-5273 AU Q] o=
F7tel= Shim®] ZolE 1&siHete 128 29 2
olmt} ZolA ¢ Ao] BrstuE, J1E AE3

H MS24693-S272& Ak A2 AAs5IATt

4. Z8
2% F37) AHEE F2Y 5 PSS T3

97 = ot AA g7l g, £8) Yol
A ANED)T S4(92) 2P Y P g
37] 91X APd B Hojuy 52 HESHE A%
e SRt ol vl SHARS Shwsl] e o4l 7
gzl

595



QHEANSH | &80 =5 A A248 A|125, 2023

&2 dFolde 225 571 7 Bl FHst=
FHS W Aol o7t g2 wA 48 o= 3

Hl4o] Zashs EAIS AASTA STk ol 919
AT B B4 9 aeke mastda ART 4

o
43 LED Ble=z
At

JEu PSS B 2 AEohs oA AREH
Zg Aol aho]l 0.04 inch®] Gapo] TAYsH= 5714
Q1 A7 B, o & sidsty] s LRU ¥ &
A, T AZERIB) +2 ¥4, Shim F7F et
59 37HA] ARARRES EESH Y 2 wi o] gt e

H7dE & Al =AE MAdst

‘g ARSI olF F87] 28882 LT IF
4 AES 59 =&3 AN dis] AEAES dS

aet.

9] 37b4 ApgerE 2
Astol P} S
Bl weto] 94 % ulg

ok el 2% AAstac

of Ipgeln HEA 2 A HPHS 98 IE
Shim A@e eullo| =LA LRulEEE0.
2 WS, A5 Shim 32 2 23] G2 vy
P4 AES B A 489S dBshant

£ A7) Ant §F 234 PPl A8HE

AT B TG IA 482 QIS LED HYCRE |
7 Al F2H AT 283 £ qlom, H|F kA
gHof oHufx|& 4= Qith. E3F, Sid T
oA FEAMNA ot9-E Esto] B 71F 37l
A ASE A Al Gap9 Z717F 29 Shim¥

R EE:

o A HAS 59 2 WS AAE 5= Sl o]
Bt ofyet Aztd FHS 2do] F-16 OTSYS 1L
A4S o, 59 FAEAES AMSe dREY 149
Fa710 H8¢ & Ut mEA E_E w2 A7E
= B9 F3719 B4 £ =olet oHRE
Jg Ao wetETh
References
[1] https://aerosavvy.com/airplane-lights/

B. J. Yi, J. H. Lee, "Design for Cockpit View and
[lumination",  Journal = of  Aerospace  System
Engineering, vol. 5, No. 2, pp. 12-17, 2011.

DOI: https://doi.org/10.20910/JASE.2011.5.2.012

[3] M. K Kim, J. P. Kim, Y. S. Son, J. Y. Jang, J. J. Kim,

596

"Practical Aerial Warfare written from T-50 Aircraft
Development Experience’, Chung Moon Gak,
p.128-152.

S. H Park, J. H. Choi, J. W. Lee, N. E. Kwon, "A Study
on the Improvement of Abnormal Lighting of
Supersonic Aircraft Navigation Light", Journal of the
Korea Academia -Industrial cooperation Society, Vol.
21, No. 8, pp. 215-221, 2020.

DOI: https://doi.org/10.5762/KAIS.2020.21.8.215

II-Hwan Seol, Kyu-Hyoung Choi, "Screening Effects of
Double-track Electric Railway and Shielded Cables on
Communication-Line Inductive Interference", Journal
of the Korea Academia- Industrial cooperation
Society, Vol. 14, No. 10, pp. 5148-5155, 2013.

DOL: http://doi.org/10.5762/KAIS.2013.14.10.5148

g M| €(Se Woong Park) [Hslg]

+ 20214¢ 2¢ : AAHE 714
FITTEE (TAAD

+ 202149 7¥ ~ @A e

29 979 A4

0| X ¥(Jin Won Lee) (/2]
- 20224 29 : AAEY 714
FTTEE (B3

20194 128 ~ 84 : Bl
249 a7 AF

.

, AEAE



5% ¥37] TS 1A AEo] e F2A 2 L A 4
Z| A &(Sang Hun Choi) (=58

- 20189 8¢ : Algdista 7174
T3 (FAD

20204 8¥ : ALstw 7|4
FBIE (FTAAD

20204 9¥ ~ @A - S71e
2449 d7Y AR

(AR
FEOE, An/RA, WA

597



