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2 9F:591x A8 2 7]3<2) LIEM(liner & insulator evaluation motor)2] d4 A|8&

%3} NBR(acrylonitrile- butadiene rubber) @ HTPB(hydroxy-terminated polybutadiene)
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silica 4| 2 A}23}= 7o) calcium oxalate XA F A2 3e Ao} 5381520, silica
9} calcium oxalateg E§3dle Al&sle Aol ¢ aFelAr), £ ’éff:] Z FAAg &%
A3 NB-30-Ca30%! &4 W7t 250psi, 0.11vb&koA] Atvpgo] 0.14mm/sec2 AlY
orsgdrh £89E silicaE AMES F$ §8F02 Aty stA £27) 01ntEke =3
G M= Anpgo] 7t $x9) 04550 HAEA T, 2 ol el E 0.9 Bl
w3 235 = calcium oxalateE ALEE A9 7k S0 BAIglel F 0950 vl
B2 Bartz#]o] Z AA3ATH
Abstract : The measurement method of ablation rate for internal elastomeric insulators was
studied by using liner and insulator evaluation motor (LIEM). The chamber pressure of
LIEM was 250psi and the gas speed on the surface of insulator was 0.03-0.15Mach, The
effects of fillers, content of filler, and gas speed on the surface of elastomeric insulator
on the ablation rate were studied, The elastomeric insulators filled with silica have shown
better performance than those filled with calcium oxalate. Furthermore, NB-30-Ca3(0 insulator
using combined filler (calcium oxalate and silica) showed the best performance in these
experiments. Ablation rate of the above insulator was found to be proportional to the
0.45th power of the Mach number in the low range of gas speed. In case of calcium oxalate,
however, the ablation rate was found to be proportional to the 0.9th power of the Mach
number in all gas speed.
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Fig. 1. Schematic presentation of an ablating insulator,
1. Boundary layer zone, 2. Molten zone, 3.
Porous char zone, 4. Pyrolysis zone, 5. Unaffected
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Fig. 2. Liner & Insulator Evaluation Motor.

1. Stand, 2. Head Closure, 3. Steel Case(ID=
124, L=254mm), 4. Pressure Pick up Hole,
5. O-Ring, 6. Rear Closure, 7. FRP Cartridge
for propellant, 8, Graphite Nozzle, 9, Rubber
Plate, 10. Sample (ID=variable OD=72
L=108), 11. Sample Holder, 12. FRP Disk,
13. Propellant, 14. FRP Cartridge for Sample,
15. Inert Rubber, 16. Rubber Plate,

Table 1. Weight Ratio for NBR Insulator without
Filler

Raw Material Amount
NBR(DN-206) 100
Anti-F 2
Anti-D 1.5

Sulfur 15
Coumarone Indene Resin

DOP

Stearic Acid

Zn0

DM

TT

ACC-D

Rubber

Additives

(2]
o

.O.OD—‘C;‘P—‘\J
o1

wo—‘:r

Anti-F
Anti-D
DOP

: N, N'-di-#3-naphthyl P-phenylenediamine
. Phenyl-A3-naphthylamine

. Dioctyl phthalate

DM . Dibenzothiazyl disulfide

TT : Tetramethylthyuram disulfide

ACC-D: Diphenyl guanidine
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Table 2. Sample by Filler Content

Sample SiO, Amount  CaC,0, Amount

Number L stomer (phr) (phr)

NB-0 NBR Based with 0

NB-10 Table | 10

NB-20 20

NB-30 30

NB-40 40

NB-30 50

HT-0 HTPB Bagedwith 0

HT-10 Table 3 10

HT-20 20

HT-30 30

HT-40) 40

HT-50 50

HT-60 60
NB-30-Cal) NBR Based with 30 10
NB-30-Ca20 Table 1 30 20
NB-30-Ca30 30 30
NB-30-Ca40 40 40

Table 3. Weight Ratio for HTPB Insulator without

Filler
Raw Material Amount
HTPB (Arco, R-45M) 90
TMHD 10
TDI 10.4

TMHD : Trimethyl hexanediol
TDI : Toluene diisocyanate
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Fig. 3. Typical pressure VS time Curve for CTPB-
102 propellant.
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Fig. 9. Effect of propellants on ablation rate of
HT-60 under 250 psi.
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