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Fig. 1 An Irregular Combustion Example of HTPB/AP/AL (14/70/16) Propellant
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Table 1 Physico—chemical properities of aged and unaged prepolymer HTPB
R—45M
Sample A B—1 B—2

Elemental Analysis

C¥% 88.35 87.55 —

H¥% 11.39 11. 26 —

0*% 0.26 1.19 —

Iodine Value 449 445 —_

Molecular Weight

My (number average) 3,529 3,834 -

My (weight average) 7,427 9,763 -

My/My 2.104 2.547 -

Hydroxyl value meq./g 0.74 0.80 0.93

*100%—(C3% +H%)

Table 2 Tensile and swelling test data of cured HTPB elastomers
Sample A/TPDI A/TDI B—VIPDI B—1/TDI B—2/TDI
Tensile Data
Ultimate Strength 12.56 12.27 6.26 11.43 8.24
kglem? (9.5—13.3) (9.9—13.1) (5.8—6.6) (10.6—11.9) (7.1—8.5)
Ultimate Elangation 1,185 756 36 223 78
% (965—1210) (635—803) (28—40) (200—235) (70—80)
1005 Modulus
kg/em? 2.62 3.79 - 6.68 -
Swelling Test Data
Q 13.69 9.36 5.38 5.73 4.10
S% 20.78 13.54 10. 14 9.07 6.97
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Table 3 Difference in the chemical composition of respective (D surface, @ middle, and
®bottom layers of an aged IPDI-cure HTPB R-45M

Sample C% HY% N% o%*
@ Upper layer 81.44 10.46 0.99 7.11
(® Middle layer 84.22 10.92 0.99 3.87
@ Bottom layer 83.23 10.84 0.92 5.01
*100% — (C%+H% +N%)
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Aging Characteristics of Hydroxy-Terminated
Butadiene Prepolymer

by Harusuke TOKUI* and Akira INAMA"*

An aging problem is discussed for hydroxy-terminated polybutadiene (HTPB) which has been ex-
tensively employed as a fuel-binder ingredient of composite propellants . Curing behavior observation ,
chemical analysis, mechanical properties test, and swelling test, have been conducted on HTPB
prepolymer (R-45M) stored for ten years without adding any anti-aging agent . The deterioration pro-
ceeds to prefer cross-linking of polybutadiene units rather than chain scission . Some extra hydroxyl
and/or carbonyl groups were detected . It was identified by means of infrared spectroscopy (at-
tenuated total reflection method) that more oxidized polymer segments migrate to the boundary dur-
ing the curing process , and form a transparent , glossy and brittle film on the surface of cured product
HTPB/isophrone diisocyanate .

(*The Institute of Space and Astronautical Sciense , Ministry of Education, Culture and
Sciense 3—1—1 Yoshinodai Sagamihara,, Kanagawa 299 Japan.)
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