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Effect of HTPB Binder on Propellant

Jeongeun Kim* - Taeha Ryu* - Myungpyo Hong* - Hyoungjin Lee*"

ABSTRACT

The polybutadiene-based HTPB used as the propellant main binder influences the curing reaction
rate of the binder and propellant depending on the synthetic batch. The properties of HTPB
synthesized in different batches were analyzed and applied to propellants to evaluate the curing
reaction rate and mechanical properties. 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
075 | 076 | 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) | 5953 | 5914 | 6,496 | 6,491
PDI
(Mw/Mn)

1.75 | 176 | 194 | 1.94

HTPB ¥Atge AZsazoiz-iels (GPC,

Gel Permeation Chromatography)E AH8-3+%1
1 A, S39F s4= S13% S2 HilTi e Ml
Ay, ¥4 BAF BEEE e o=
AEAT s4= g AE FAHS A9
7l W 2del "ojg] I wkg 3k
HA@e e Azxd AFos v
| AshtgolA o3 FEFES v
E}J_Z} 3t} AstA 2 AMgH D.D.I= Henkel
NCO index 3.25 meq/gs A-&3t%th.
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After Sample Preparation

Fig. 1 Result of Functionality of HTPBs (@) S1 F : 25
() 2 F:25(c) S3F:28.
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Fig. 2 Viscosity build-up after addition curing agent
into the HTPB
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Fig. 3 Viscosity build-up property of the propellant
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Table 2. Mechanical properties of HTPB Propellant.

Sm Em Eb Eo s

(bar) | (%) | (%) | (bar)
S1 8.4 54 58 44 65
52 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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