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ABSTRACT

A sturdy on the adhesion properties of solid propellants, liners, and insulation was carried out
according to the types of barrier coats. A barrier coats were used to prevent migration of the
plasticizer or curative between the propellant/liner/insulation, and the barrier coat was selected
out of Isocyanates with different molecular weight and number of -NCO in one molecule. As a
result, it was found that the more the -NCO group and the larger molecular weight, the
stronger adhesion. In addition, as a result of experiments about effects of the pot life after
applying the barrier coat on bond strength, the adhesion strength was shown to increase as the

pot life was short.
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Fig. 1 Transport phenomena of Propellant/Liner/Insulation interface.
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Fig. 2 Chemical Structure of Barrier Coats.

(a) 4,44-Triphenylmethane triisocyanate(Desmodur RE), (b) Toluene-2,4,-diisocyanate(TDI)
(c) Homopolymer Hexamethylene diisocyanate(N-100), (d) Homopolymer Hexamethylene diisocyanate(N-3200)

(e) Polymeric Curative(Syntesis of HTPB + TDI)
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Table 1. Test Samples of Insulation/Liner/Propellant.

Table 4. Mechanical Properties of Propellants.

Table 2. Propellant Formulations.

HTPB Type NEPE Type
Component
(wt%) (wt%)
AP 66.90 -
AL 18.00 -
RDX - 28.80
HNIW - 30.00
Plasticizer 2.30 29.20
Cat* 0.52 1.30
BS** - 3.60
Binder*** 12.28 7.10

AP : Ammonium perchlorate

AL : Aluminum powder

HNIW : Hexanitrohexaazaisowurtzitane
RDX : Trimethylenetrinitroamine

Cat’ : Burning Catalyst + Cured Catalyst
BS™ : Burning Stabilizer

Binder : Prepolymer + Curative, etc.

Table 3. Test Samples of Barrier Coats.

Test Sample

#0 |Bare

#1 |TDI 27% in Ethyl acetate

#2 |Desmodur RE 27% in Ethyl acetate
#3 N-100 27% in Ethyl acetate

#4 N-3200 27% in Ethyl acetate

#5 | Polymeric Curative

Adsle] B H 275 (Peel Test, Speed 2.0
in/min., KSM 3725), A&7 27 = (Shear Test,
Speed 0.5 in/min, KSM 3734), JIZHIAZ=
(Cubic Test, Speed 0.5 in/min.,, KSM 3722)°]
w3kt

Test Sample Test | Stress | Strain | Modulus
Hardness
Isulation EPDM Sample | (bar) (%) (bar)
Liner HTPB Type Liner HTPB
8.61 | 4540 30.28 61
HTPB/AP/AL Type Type
Propellant
NEPE Type NEPE
5.62 | 10.33 13.11 41
Type

Table 5. Mechanical Properties of Propellants.

Test Stress | Strain | Modulus
Hardness
Sample | (bar) (%) (bar)
Liner 21.03 | 480.22 8.01 23
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