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A Study on the External Insulation of
Missile Surface

Byeong-Yeol Park* - Moon-Sam Ryoo*

ABSTRACT

This paper presents the IR-Lamp test results of evaluating heat protection performance and
measuring of mechanical/thermal properties in the heat protection material of missile external surface.
The results showed that increasing the contents of microballoons improved the heat protection
performance, but the mechanical properties were deteriorated. Among the kinds of microballoons,
Epoxy/Phenolic Microballoons mixture showed the best mechanical properties and low thermal
conductivity. Epoxy/Cork mixture showed the best heat protection in the IR-Lamp test, though it has
low mechanical properties and high thermal conductivity.

=

Ju

d]

B ATelAE uAde Ave] A ARE ASHE AREe 25 2 Wge 22 494 3
= A A E o) gstd 99 4% rist MAA/ Y A4S 28T 48 A9 o3y A
A FrFe] F71E4E 24T FAEHY JIAH S4L Aok BEd FHA 2FH FOIA
Epoxy/Phenolic Microballoone] 714 94231 71413 EAz vto dALEE e RHo FYth
Epoxy/Cork @@= @& 7|44 S £& GAEE g BoAFAo, A Y= 4FAA

E A $4d va 452 AT

o

©
[e]

rl

Key Words: Cork(23), Epoxy(oll &A] 4-X]), Heat Flux(&-<5), Insulation(Z<gA), IR-Lamp(Z| 2}
E

A 9 =), Microballoon(Z 3% ZA)

LM = 22 7154 94 2 A9 olF 75 59 o

Yol @tk olo] me}, g4 Azl Wl MBE

MAldel Aol WE oozt AL A s HAo) 4T BAYA/NEN BPAR
b ouatdel gw FERARL Bol AEHL 9

T 2006'd 69 23 S ~ 20061 9¥ 10 AALSE _
« Role BUASITs S)ed Ry 45 o BEAR/AEA BEARe MY & A

A2z}, E-mail: pbych@hanmail net 29 e 297 571 AdEA 9 F7 Ho)



54 g

CE E8 AR o %
7t A7e @4t
2 1% vygse nAde I 7}
At R FF 7|9k vl
<=7t 43 gsshd mArd o™
A= AR A7|A e &0
F/AFA BEAE
‘—E.*é Ast7t dwrH o=
18} =t} ob&, LA Ade o
g2 g g 128 FA= 1rteln A
A7ge) B 1F A&l Ao FHe
AL HAR ok mebA g/
Mzl 3 s R 8P 54
g83te olF VA doz AMEEHA H
Y7t % mA HEY 2E AeS
AAEa g3 HEE st d dEAvE F
34 @t

dtroz ¥ TdAe] FoE dFE i
29 FAAM wald oW FxAEY dHe
< WAEE AoH, gEA el F43% L
Bl A SdA) e 2= Aold 9%

A& Adofof &, vAld S AFH o9
sstelol @tk 39 stEE B
B335 5] ExhE @
GAE MAY ezl A48T ABAA 919
@e d gHolmg ¥E 25 vt AE(low
temperature ablative materials, ©[3} LTA)E &
FE, 2] LTA® dubdez E7334d 3
o tFAH FHAE 43 Bdo] Beo] AHed
o LTA® oAlY #2ES & 4 34 =4
oA wAlY FREY & ASE oA AF
F oo} gtk LTAVE 2 EAd 5385 %

I AAE dw gdAe) 27 AU nA
o-g—g— ol oz AustHtd oid Ee
iRyt Paste B2 dAY AFE A x
deleh ¥k LTAs) % ohE Mg a9 Syos

= @0 Sl 94E £ Fo) Aol she Yo

o
|

FA% AAH 54 A3

2 2 }.1)1'
dlo
o fgi 4»

¢

-l
i‘N

Ae
A

o=
]
4 5
o

ffo
Y
o
ofy
-3
) Jim
rlm
[

N
2
=9

h _ﬂm

B3
L=

o =

fdomle oA N ool 2 2 o e
>

e
3 % Fol 9X e FHY Ee
SERPCRERTEREERE:
A4 % Fol glolNA @ 2

ki)

il

ofjs

7
)

ol 8o
I
2 [UlO M)'
N
ot O{N F

Lo] 7}x5l Q1o

W/emlel gl A% A
EAe 1 ZEE Atk 99 vdAdl AHg
2345 F2 2o uEYH AL

=
0,
2
2
Q
o
2
5
Q
=
w
o
3
*
2
k0
X
L
i
e
off ol

A EFEL T INF
2ol 1A lojot ?‘5}\:}. Glass T+
Phenolic microballoons®] 7%
Glasst 311, Phenolic Alg-& %5}53 HA &
e 54 A A
dMeE 2PB d F& 2494 A
St A dgdFel Hold ¢
del e AT 712 E7EAM A
o wmige H2 JA%, 23 &
d 2 HoH A= A9E 53 1 5S4 9

E
i}
2
ot BN 9 Hﬂ

24 9

B aFoA AMgE 249 ZAle HEAZR
ALEE = o F 4] —)F—X] (3M, 2216-translucent)®]
. 2R #HrEe FHAEY o8 dF=
2o GHE AFs vlFoltth ol BREHe F
AAE ZEHA(size: 40/80 ground) %L YR
g% ¥FHAd  CGlass
Microballoon(Emerson & Cuming, Eccospheres
Si, ©]3} GI-Mi)3} Phenolic Microballoon(Bake-
lite, BJO-0930, 13} Ph-Mi)o|t}. & G<&z}e]
QAA=S B3 Ags EAINI] AsA wigt
vlof wmet EFE EHES Fig 1% 2L
1SO-19269 H3== dAE vHZEo] ZHE
T4 8 WelA Az stad

- o ‘_
TNEE e



R10A H3Z 2006. 9.

Fig. 1 Mold for Tensile Test's Specimens of External
Insulation

Fig. 3 Specimen for IR-Lamp Test

Fig. 4 iIR-Lamp Test
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Table 1. Mechanical, Thermal Properties and IR-Lamp
for the Formulation of External Insulation

W (wt %) Exx)
Epoxy | CorK f/L [;:1 e aig ;E A:]l; Lalrip*
g/cm W/mT kg/cm2 % sec
100 121 | 0220 | 24.7 | 549 | 1355
70 | 30 0.80 | 0176 | 21.7 | 10.4 | 185.0
70 30 0.54 | 0.126 | 45.8 | 3.01 | 165.0
70 30| 0.52 | 0.110 | 525 | 31.6 | 172.0
70 | 15( 15 0.63 ] 0110 | 36.0 | 4.3 | 1752
8 [ 9] 8 0.56 | 0122 | 76.4 | 83 | 163.2
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(@)Epoxy (b)Epoxy/Ph-Mi(30%)

() Epoxy/Ph-Mi(30%)

(c)Epoxy/Cork(30%) (d)Epoxy/GI-Mi(30%)

Fig. 6 Surface after IR-Lamp Test
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(©) Epoxy/GI-Mi(30%)

Fig. 7 SEM Photographs of Surface after IR-Lamp
Test
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Fig. 8 Fracture Surface after Test of Tensile Adhesion
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