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Abstract: In this study, when the propellant containing dioctyl adipate (DOA) adhered to the liner containing various
plasticizers and was cured, the change in the properties of the propellant was confirmed. In the process, it was confirmed
through an experiment that the properties of the propellant and liner were significantly changed by the diffusion effect
of DOA, a plasticizer in the propellant. The adhesion between the propellant and the liner containing the isodecylpel-
argonate (IDP) plasticizer was decreased by an average of 53.2% compared to the adhesion between the liner and the
propellant containing DOA or dioctylsebacate (DOS) which has a similar chemical structure to DOA. In addition, the
physical properties of the propellant to which the liner containing IDP plasticizer was applied were 15.6% and 4.5%
higher on average in modulus and tensile strength, respectively, and the elongation performance was lower by 3.9% on
average, compared to the propellant without IDP plasticizer.

Keywords: propellant, liner, plasticizer, adhesion, physical properties.
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Table 1. Composition of Propellant

Function Composition Content (wWt%)
Polymer binder HTPB
ym 9.60
Hardener IPDI
Bonding agent HX-752
Cure Catalyst TPB
Combustion Catalyst Cr,04 1.40
Antioxidant A02246
Addition agent ZrC
Plasticizer DOA 3.50
o AP-200 pm
Oxidizer 85.50
AP-6 pm

NEO
HCLI x,«-”““%/“]lOH (x NCO
n
N
HTPB IPDI
N
i c + 2 R"’NH 'QM‘“R
R—OH ——=
%O Y
o]
Isocyanate Hydroxyl Urethane

Figure 1. HTPB and IPDI structures and urethane bond formation.
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Table 2. Composition of Liner

Function Composition Content (Wt%)
Polymer binder HTPB
ym 45.00
Hardener DDI
Bonding agent HX-868
Antioxidant AO02246
45.00
Carbon black
Addition agent »
Silica
1. DOA
Plasticizer 2. DOS 10.00
3. IDP
S N,
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Isocyanate Hydroxyl Urethane

Figure 2. HTPB and DDI structures and urethane bond formation.
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Figure 3. JANNAF specimen for the tensile test (Unit : inch).
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Table 3. Mechanical Properties of Propellant

Peel strength

Cat. (N/cm) Specimen state
25.7 .
DOA sample (Maximum) Liner rupture
375 .
DOS sample (Maximum) Liner rupture
IDP sample 14.3 Liner peeled off
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Figure 4. Chemical structures of DOA, DOS, IDP.
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Figure 5. SEM images of liner contact propellant surfaces of DOA,
DOS and IDP samples after adhenstion test.
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Figure 6. Mechanical properties of propellant.

Table 4. Mechanical Properties of Propellant

Stress at Max Load Strain at Break Modulus

cat. (kPa) %) (kPa)
DOA sample 841 31.56 7888
DOS sample 864 33.61 7035
IDP sample 891 28.68 8600
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Figure 7. FTIR spectra of propellants tested for adhension.
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