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The Study on Improvement of Thermal Stress Breakage in Infrared
Transmissive Glass for Aircraft Searchlight

Young-Jin Seo’, Sang-Gyu Jeong
Defence Agency for Technology and Quality
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Abstract Aircraft searchlights are used in search or rescue missions when performing night missions, and provide
infrared light to keep operations in concealment. During aircraft operation, the infrared ray transmission filter glass
for generating infrared rays can break, resulting in problems such as loss of concealment ability and maintenance.
In this paper, we describe the procedure for testing the operating conditions of the searchlight when the defect occurs
and finding the cause of the defect. We also summarize various methods to improve the cause and process of making
the improved filter prototype. In addition, we also describe the results of verifying the performance requirements of
the searchlight. As a result of the test and verification, the damage of the filter was improved and the improved filter
was applied to the aircraft.

Keywords : Aircraft, Fracture Mirror, Glass Filter, Searchlight, Thermal Stress Breakage

LA 2 2e zAlg,

RS TR Breh Aofd REg e 4

718 HEee A A T oRE i AORE gl om Aolde WEs] Y& U 1749 9= A

7hw7be e B B e 7R RS A fls ol Ao R IE vt AR Hed ne A

AHEETHL] A 71 F3710] At "H2Ee 342 8 A Ao Ei FHE AT wEEE 73

Fig 17} Zow} 7] A shpel 1717F A2l & o Aerela 780nm o)4te] A9l st FoAA
¥t § Gl FhFol FzIF FHEo] Ja, FE Aeod we A

o] U2 o5& Fejo] Wkl Zhol whaps o] Aoz

"Corresponding Author :
Tel: +82-10-5123-4867

Received August 6, 2018
Accepted November 2, 2018

Young-Jin Seo(Defence Agency for Technology and Quality)
email: mulle0514@dtaq.re.kr

Revised September 5, 2018

Published November 30, 2018

332



Fig. 1. Aircraft Searchlight
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Fig. 2. The Crack of IR Transmission Filter
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Table 1. Searchlight Temperature during Operation

Measurement Location Temperature
Center of Filter 512.0°C
Edge of Filter 387.1°C
2.2.3 959 A A
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Fig. 4. Example of Thermal Stress Breakage
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Fig. 9. The Result of Filter Surface Improvement



:
N
o

lo
o4
olo
)
=)
rr
o
o:

o
N
ofl

2 o ox
Do i

rlr

UubA o2 Fracture
ool e, ke gy fr2le] v
ol| A= Fracture mirror”} -2]2] 7FgAle]Fol &
d=e], siEo] frel o TRt A ALE]
Aes & T AATE
oA FHHE

Aele] vA T

o)

d

vk

o

av i
o
o Ho

ke

N
o3t

}_

e
S

B

>

N
o iy
b M
r2

o2 N

&
o,
=
rot
)

mr’n‘mlo_\ﬂmﬁ ™ o
L 2
ik
ol
2,
[o
lo
o
oft

o

oX,
o 2
olo
LI

ot rir N10

o @y o
o
=
I ooE T e 2

N
N
ol M

Q‘L
1e oH
o

=

Egoﬁ |

o

of
=

)

)
ox
pa)

i
oo R me

o Fo o
Mo
o

[r

ilid

lo,
=)
o
e

References

K. J. Kim, S. H. Lee, W. Y. Choi, K. K. Min, "Research
on the aging helicopter lifespan and operation management",
pp. 47, Security Management Institute, 2017.

Baode optical, Characteristic of HWB780, http://www
.ygofg.com/products/Cut_off/Infrared_glass/42.htm,
Baode optical, July, 2018.

J. G. Shin, W. J. Hwang, W. K. Choi, "A Study on the
Thermal Breakage Phenomenon of Glazing", The
Society of Air-conditioning and Refrigerator Engineering
of Korea, Volll, No.l pp. 1180-1184, 2011.

337

[4] Vitro Architectural Glass, "Glass Breakage - Failure
Mode and Stress Estimation", Vitro Architectural Glass,
pp. 4-5, 2016.

D. Quinn, "Fractography of Ceramics and Glasses", pp.
5-3 - 5-30, U.S.Department of Commerce, 2016.

S. S. Lee, K. S. Park, K. W. Bae, "Causes of Glass
Breakage", Korean Society of Steel Construction, Vol.2,
No.5 pp. 58-63, 2010.

SAE International, "ARP4392(Lighting, Aircraft Exterior,
Night Vision Imaging System(NVIS) Compatible)", pp.
6, 2016.

KDS 6220-4007, "LIGHT, LANDING, AIRCRAFT/

LIGHT, SEARCH", Defense Acquisition Program
Administration, 2013.

4] %3 Z(Young Jin Seo) [44349]
02018+ 29 : Aot A Hpst
7 (FEAAD
02014 89 ~ @Al : TIEF
29 a4
<¥AlEop
A, =l HZES]
A A} TH(Sang Gyu Jeong) [43]4]
02013\d 2¢ : EFHustul Az}
W71 88t} FEHAAL
020139 39 ~ @Al : TIEF

49 A79

<AL
Pt = AJ2E, A HEH A



