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ABSTRACT

Characteristic of thermal reaction of Kevlar/EPDM internal insulator used in a solid rocket motor
chamber was investigated at 1,030 psi, 35.86 s and 1,406 psi, 36.63 s. Surface status after test was
similar each other and thermal destruction depth was 4.10 mm and 4.18 mm, respectively. Kinetic
constant ¢, ¢ and thermal destruction velocity V; were also similar. It was concluded that
characteristics of thermal reaction of Kevlar/EPDM internal insulator were not affected by change of

chamber pressure.
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PBI  : Polybenzimidizole
PSA  : Polysulfonamide
SBR : Styrene Butadiene Rubber
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Fig. 1 Schematic of the thermal reaction mechanism
of internal insulator.
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Fig. 2 Approximation of the process of Thermal
destruction of EPDM under the conditions of
char layer ablation.

Srp =0, =E(VT() (1)

714
¢ & Nk A
T T ARARE F& =S
7 AL BAE ) AlFele A7
V, AT EE

n e S(6,4/7) =21, « 25,

= ne r—(21)? ©)

c= 2(51-\/2) . E\/;*Z'&i . X

n e 2(673/7'1-)*2 T, * X6,

3
)
AN
:>‘.‘—_'4,
i)
-+

0 O A e 24
T o o
o gp S

>
=)
4
H
flx
1
il
2 ¥
o,
L)
2
;O
o
£ &

fu > e o fo
f
rir
IR

=
Mo X

"

o

>
i)
o
il
_O‘ .
oo
ol
ok
2
2
B
i1
o,
=
o
L



74 gET

L
Ot
fol
ro
y
-
[l
OH
Jqor
o
P

SN NN § N W77

| |
Test Sample Section Nozzle Section

Chamber Section

Fig. 3 Cross section of test equipment.
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Fig. 4 Shape of test samples.

oA Kevlar/EPDM W& F9 <Eukg-& vl
st AFEE FHAE ¢FPES 2% 3
[e)

I deH, dayd 2 :
TolAE 2utrt dojuA e ZASHA &
gusle] wg vk
oMo 7tA2EEE 60 m/s7t HEE =2
AARE 259t @dd Zole fFEEH
HE 1.0 mm, 1.5 mm, 2.0 mm, 2.5 mm, 3.0
mm7} HE=% sigloy, ¥ #YF Xray
g4 ta zolrt Jdlen, FHAAY F
Test 29] A 3 ZAdo] WA A4
Az & ok 70 Zof| AAVEAE &gl

Fig. 59 §tg-AI7F FHo2HYH FAEALA

H
fr
£
»
|
(e}
(e
s
o
v
e
)

1600

1400 /A/\ﬂ A e

T~
1200
1000 e S

800

600

Pressure (psi)

400

pm—

200

0 10 20 30 40 50
Time (s)

Fig. 5 Pressure-time curve.

Fig. 6 Shape of Surface after Test (Test 1/Test 2).
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Fig. 7 Thermal destruction depth according to X-axial
direction (Test 1).
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Fig. 8 Thermal destruction depth according to X-axial
direction (Test 2).
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Fig. 10 Temperature—time curve (T-6~T-10, Test 1).
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Fig. 11 Temperature—time curve (T-1~T-5, Test 2).
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Fig. 12 Temperature-time curve (T-6~T-10, Test 2).

Table 1. Thermocouple depth from flow surface and
duration until decomposition temperature.

Test 1 Test 2

IES. dz{a ?h Time d"l;{j ?h Time

(mm) (s) (mm) (s)
T1 0.7 5.64 0.7 5.76
T2 1.2 10.8 1.2 114
T3 1.7 15.9 1.7 -
T4 2.5 23.4 2.5 22.3
T5 2.8 25.1 2.7 24.8
T6 0.85 6.50 0.8 6.10
17 14 10.6 14 12.1
T8 2.0 17.9 1.9 17.1
T9 2.5 22.2 2.5 21.8
T10 3.0 27.8 2.8 26.6

Table 2. Calculation results at 1,036 psi/1,400 psi.

Test 1 Test 2
Py 1,030 psi 1,406 psi
3 0.7839 0.7836
¢ -0.1646 -0.1730
Vip 0.1328 0.1346
A5 g R Gy R V5 Aasld 39
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