40 HEE S

HTPB/AP/Butacene 314 A A+

CAE M o B S 24 - R M

Properties of HTPB/AP/Butacene Propellants
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ABSTRACT

In the present work, the effect of formulation on friability of HTPB/AP propellants including
Butacene and Cr0; has been studied. The mechanical properties and burning rate of the
propellants were measured using Inston tensile tester and strand burner, respectively. Friability
was calculated from shot-gun and closed bomb test data. The result showed that friability was

higher, as the content of Butacene or AP 6 /m 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) Prepolymer & = g\ pp
Burning Cat.
Cr03 Burning Cat.
Isophorone diisocyanate Curative Thorson
(IPDI) Chem.
. . . Hanyang
Dioctyl adipate (DOA) Plasticizer Chem.
2,2-Methylene bis
(4-methyl-6-t-butylphenol) Antioxidant Cyanamid
(AO2246)
TEPANOL Bonding 3M
Agent
Burning
ZrC Stabilizer H.C.Starck
Ammonium perchlorate (AP) Oxidizer Kerr-McGee
Triphenyl bismuth (TPB)  Cure Catalyst SHARPE
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Table 2. Formulation of HTPB/AP Propellants

Sample  Burning HTPB+ AP . DOA+AQ2246+ZrC
number  Catalyst IPDI  200/6/m +TEPANOL+TPB

A BuCN 0.0% 9.635 6/4 3.356

B " 3.0% 6.635 ! "

C " 45% 5135 ! !

D " 55% 4135 " "

E " 6.5% 3.135 ! "

F Cr,03 05% 9135 5/5 3.365
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Table 3. Mechanical properties of HTPB/AP
Propellants at 20C
Sample Max. Stress  Strain Young's Density
number (bar) (%) modulus (g/ cr)
(bar)
A 88 40 35 1.720
B 8.6 38 38 1.727
C 8.5 - 37 37
D 85 34 36 1.738
E 7.6 34 33 1.742
F 8.7 32 48 1.730
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Fig. 2 Strand buming rate as a function of pressure
at 20T

Table 4. Buring rate and pressure exponent of
HTPB/AP Propellants at 20C(R, =a - P)

Sample Ry at 1000 psia n a

number (mm/s) (mm/s)
A 12.74 0.5079 0.38151
B 24.72 0.3456 227127
C 30.74 0.3900 2.07797
D 35.55 0.3947 2.32689
E 37.98 0.4025 2.35534
F 21.95 0.3950 1.43358
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Fig. 3 Buning rate and pressure exponent as a
function of Butacene contents
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