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Fig. 1 SEM photographs of sliced surface of HTPB propellant
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Table 1 Surface free energy and components

of the test liquids used in this work
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Table 2 Contact angle and surface free energy of AP and the binder matrix
sample , aging temperature and days contact angle of water/(°) contact angle of glycol/(°)  y/mJ-m™* y%/mJ-m % 4*/mJ-m?

AP 38.5 44.3 75.7 0.5 75.2
HTPB-0 day 67.0 64.5 40.2 2.0 38.2
HTPB-60 °C-7 days under constant strain 68.5 66.5 40.0 1.5 38.5
HTPB-60 °C-15 days under constant strain 69.9 68.6 38.5 1.4 37.1
HTPB-60 °C-23 days under constant strain 74.0 73.5 35.2 1.0 34.2
HTPB-60 °C-28 days under constant strain 71.0 70.0 37.4 1.3 36.1
HTPB-60 °C 42 days under constant strain 72.8 71.1 35.4 1.5 33.9
HTPB-60 °C-56 days under constant strain 72.5 70.5 35.3 1.6 33.7
HTPB-60 °C-70 days under constant strain 72.5 67.5 33.0 3.3 29.7
HTPB-60 °C -84 days under constant strain 76.0 70.0 29.7 3.5 26.2
HTPB-60 °C-112 days under constant strain 73.0 63.0 30.8 6.2 24.6
HTPB-70 °C-7 days under constant strain 72.0 71.4 37.0 1.1 35.9
HTPB-70 “C-15 days under constant strain 73.5 72.3 35.1 1.3 33.83
HTPB-70 °C -23 days under constant strain 72.5 68.5 33.9 2.5 31.4
HTPB-70 °C-28 days under constant strain 71.8 65.8 33.4 3.6 29.8
HTPB-70 °C 42 days under constant strain 79.7 73.8 26.6 3.3 23.3
HTPB-70 °C -56 days under constant strain 78.5 71.0 26.9 4.3 22.6
HTPB-70 °C-70 days under constant strain 73.5 60.5 30.0 8.6 21.4
HTPB-70 °C -84 days under constant strain 78.5 64.5 27.7 7.8 19.9
HTPB-70 °C-112 days under constant strain 78.0 64.5 26.6 9.5 17.1
HTPB-80 °C -7 days under constant strain 73.5 75.3 37.9 0.4 37.5
HTPB-80 °C-15 days under constant strain 78.0 69.2 31.3 3.1 28.2
HTPB-80 °C -23 days under constant strain 77.5 74.5 30.1 1.9 28.2
HTPB-80 °C -28 days under constant strain 72.5 70.2 30.9 7.8 23.1
HTPB-80 °C 42 days under constant strain 73.9 63.1 29.9 6.8 23.1
HTPB-80 °C-56 days under constant strain 78.0 69.5 27.0 5.0 22.0
HTPB-80 °C-70 days under constant strain 78.0 68.5 26.3 6.1 20.2
HTPB-80 °C -84 days under constant strain 82.6 70.0 23.3 8.2 15.1
HTPB-80 °C-112 days under constant strain 80.0 63.0 25.9 12.5 13.4
HTPB-80 °C -28 days under zero strain 70.0 65.0 35.6 3.1 32.5
HTPB-80 °C 42 days under zero strain 71.0 63.0 33.2 4.8 28.3
HTPB-80 °C -84 days under zero strain 73.5 66.0 31.2 4.5 26.7
HTPB-80 °C -112 days under zero strain 74 66.5 30.7 4.5 26.3
HTPB-80 °C-168 days under zero strain 74.0 65.0 30.2 5.5 24.8
HTPB-80 °C-202 days under zero strain 72.5 60.0 30.8 8.2 22.7
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Fig.2 Curves of the work of adhesion vs time

357 —
= 60°C Pl
] e 70C e
30 . 80°C A//
/ /'
o 251
g 7 -
= P Tt
E 204 N
15 1 7 "
//’/ A’o’
01 /_-°
/.% . "
g
57

0 20 40 60 80 100 120
tid

3 T K S B o A I Ta] 9 22 1 il 28
Fig.3

Curves of the interfacial tension vs time
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Fig.4 Curves of the work of adhesion under
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Curves of the interfacial tension under

constant strain and zero-strain vs time
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Aging Characteristics of Interfacial Adhesive Property of
Filler/Binder Matrix for HTPB Propellant
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( College of Aeronautic and Materials Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The interfacial adhesive property between the filler and binder matrix of HTPB propellant under 15% and zero strain were

characterized by scanning electron microscope (SEM ) and measuring the contact angle between the test liquids and filler AP or

binder matrix respectively. The adhesive work and the interfacial tension between the filler and binder matrix were calculated. Re-

sults show that the work of adhesion (W, ) is decreased while the interfacial tension () is increased along with the aging time,

and the interfacial adhesive of the filler/binder matrix are deteriorated under constant and zero strain. The interfacial adhesive

property between the filler and binder matrix of HTPB propellant can be characterized by W, and y_ . The value of the work of

adhesion under constant strain is lower, and the interfacial tension is higher than that under zero strain. The constant strain can

make the interfacial adhesive of the filler/ binder matrix deteriorate quickly.

Key words: physical chemistry; HTPB propellant; interfacial adhesive; aging property; adhesive work



