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Table1 PTHF/HTPB blend formulations
3 Mass fraction(%)
Sample M
=) PTHF HTPB IPDI Glycerin
0 0.0 925 75 0.0
0.2 174 69.7 128 0.0
04 329 495 176 0.0
PTHF1
650 0.6 46.9 31.3 21.8 0.0
0.8 59.5 149 25.6 0.0
1 64.1 0.0 32.9 30
0 0.0 925 75 0.0
0.2 18.1 725 94 0.0
04 35.6 53.3 111 0.0
PTHEF2 1400 0.6 52.3 349 12.8 0.0
0.8 68.5 171 144 0.0
1 794 0.0 189 17
0 0.0 925 75 0.0
0.2 185 738 7.7 0.0
PTHF3 2900 04 36.8 55.3 79 0.0

0.6 55.2 36.8 31 0.0
0.8 734 184 8.2 0.0
1 889 0.0 10.2 09
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Fig.2 Influence of £ on theoretical performance of AN/PTHF1
/HTPB propellant at 80% AN
Table2 Initial viscosity of PTHEF/HTPB blend at 5 minutes
after addition of IPDI at 353K
13 Initial Viscosity(mPas)
=) PTHF1/HTPB PTHF2/HTPB PTHF3/HTPB
0 195.1 195.1 195.1
0.2 179.1 1937 2679
04 1276 135.7 297.1
0.6 354 84.9 3359
0.8 29.1 74.3 524.1
1 172 70.2 745.0
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Fig.3 Relationship between viscosity and time for PTHEF/HTPB blend at 353K
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Table3 Values of Vs and N of PTHEF/HTPB blend

Blend PTHF1/HTPB
&-) 0 02 04 06 08 1
o) 0186 0222 0212 0242 0171 0485

el N em-y | 151 222 272 272 125 1666
Blend PTHF2/HTPB
&-) 0 02 04 06 08 1
o) 0186 0181 0177 0131 0082 0.194
N

(x10~4molem?) 151 142 135 076 028 164

Blend PTHF3/HTPB
&) 0 02 04 06 08 1
vs(-) 0186 0.182 0.150 0108 0068 0.170
N

(<10~ 4molem?) 151 144 095 149 020 124
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Fig.7 TG-DTA curves of PTHF2/HTPB blend
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Thermal behavior and tensile property of
PTHF/HTPB blend

Kayoko Okamoto”, Makoto Kohga™", and Kazuo Hasue”

Polytetrahydrofuran (PTHF) is a candidate binder ingredient to improve the burning performance of composite propel-
lant because PTHF has one oxygen atom in the repeating unit. The molecular structure of PTHF is similar to that of
HTPB. Therefore, PTHF would be easily blended with HTPB and a homogenous blend would be prepared. PTHF is com-
mercially produced in several different molecular weights. It would be expected that the mechanical properties and burn-
ing characteristics of composite propellants would be controlled by molecular weight of PTHF and PTHE/HTPB mass
ratio when PTHF/HTPB blend would be used as a binder. The curing behavior, the tensile property, and the thermal de-
composition characteristics of PTHF/HTPB blends were investigated in this study. The molecular weights of PTHFs
were 650, 1400, and 2900. The curing behavior and tensile property depended on molecular weight of PTHF and PTHE/
HTPB mass ratio. The temperature range of the main thermal decomposition of the PTHF/HTPB blends was lower com-
pared with that of HTPB alone.

Keywords : Polytetrahydrofuran, Hydroxyl Terminated Polybutadiene, Propellant Binder, Tensile Property, Thermal
Decomposition
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