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Properties of HTPB/AP/Butacene propellants
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ABSTRACT

The present work has been studied to investigate the effect of formulation on friability of
HTPB/AP propellants including Butacene and CryOs. The mechanical properties and burning rate
of the propellants were measured using Inston tensile tester and strand burner, respectively.
Friability was calculated by shot-gun and closed bomb test. The result showed that friability was
higher, as the content of Butacene or AP 6 ym in the propellant formulations was increased.
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Table 1. List of Raw Materials of Propellants

Ingredient Function Vendor
Hydroxy-terminated
polybutadiene(HTPB) Prepolymer ATOCHEM
Butacene (BuCN) Erepoymer & SNPE
Cra04 Burning Cat.
2?;8}]1?0"“ diisocyanate Curative Thorson Chem.

Dioctyl adipate (DOA) Plasticizer Hanyang Chem.

2,2'-Methylene bis

(4-methyt-6-t-butylphenol) Antioxidant Cyanamid

(A02246)

TEPANOL Egre]gitng 3M
e Surning H.C Starck
Ammonium perchlorate (AP)  Oxidizer Kerr-McGee
Triphenyl bismuth (TPB) Cure Catalyst SHARPE

Table 2. Formulation of HTPB/AP propellants

Sample Burning HTPB+ AP* DOA+A02246+71C
number  Catalyst IPDI 200/6im FTEPANOLATPB

A BuCN 0.0 % 9.635 G/4 3.356

B 3.0 % 6.635

C 4.5% 5.135

D 5.5 % 4.135

E 6.5 % 3.135

F Crs0; 0.5 % 9.135 5/5 3.365
‘weight ratio
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Table 3. Mechanical Properties of HTPB/AP
propeflants at 20C

Young's

sﬁzgéf hlax.bg‘{;ess St(r;m m?g:lgs D((zl/sciﬂl)y
A 3.8 40 35 1.720
B 8.6 38 38 1.727
C 8.5 37 31 -
D 3.5 34 36 1.738
E 7.6 34 33 1.742
F 8.7 32 48 1.730
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Fig. 1. Molecular structure of HTPB(A) and
Butacene (B. Fc: ferrocene).
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Fig. 2. Strand buming rate vs. pressure.
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Fig. 3. Buming rate and pressure exponent as a
function of Butacene contents.
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Fig. 4. Friability of HTPB/AP propellants as a function
of impact velocity.
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Fig. 5. Friability of HTPB/AP propellants as a function
of buming rate.
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