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ABSTRACT

It is observed that chemical characteristics of HTPB(Hydroxyl Terminated Polybutadiene) binder such
as OH index, molecular weight and functionality and so on, can be different with synthetic batch,
which can affect curing reaction of binder in itself or propellant. Finally this reaction can also affect
mechanical properties of propellant. And the results suggest that proper degree of curing reaction is

necessary to obtain better mechanical properties of propellant.
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Table 1. OH index, viscosity and molecular weight of

HTPBs.
S1 S2 S3 S4
OH index
0.75 0.76 0.77 0.77
(meq/g)
Viscosity
. 60 59 59 59
(257, Poise)
GPC (Mn) 3,407 | 3,353 | 3,346 | 3,351
GPC (Mw) 5,953 | 5914 | 6,496 | 6,491
PDI
1.75 1.76 1.94 1.94
(Mw/Mn)
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'H-NMR  (Nuclear Magnetic ~Resonance)
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Fig. 2 NMR Results of HTPB S1832 (@) S1 of
'H-NMR (b) S2 of H-NMR.
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Fig. 3 Viscosity build-up after addition curing agent
into the HTPB.
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Table 2. The recipe of Propellant (NCO/OH = 0.80).

Raw Material Wt. Ratio
HTPB -
Plasticizer 3.0
Oxidizing agent 69
Metallic fuel 19
Bonding agent 0.4
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Fig. 4 Viscosity build-up property of the propellant.
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Table 3. Mechanical properties of HTPB Propellant.

Sm Em Eb Eo
Hs
(bar) | (%) | (%) | (bar)
S1 8.4 54 58 44 65
S2 7.6 54 58 44 65
S3 7.2 52 55 41 67
S4 7.2 52 58 40 65
Sm : Stress of Max.
Em : Strain at Max.
Eb : Break stress
Eo : Young's modulus
Hs : Hardness (Shore-A type)
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