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Table 1 The method of gaining deferent RH

2.1

RH / % method measured RH / %
0 desiccant 5-10
25 laboratory (dry condition) 25
75 NaCl( Saturated water solution) 75.7
95 Pb(NO, ), ( Saturated water solution) 93.5
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Fig.1 The set of constant strain
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Table 2 The test result of constant strain test of propellant

strain / % time/d 410-37 410-151
20 15 appearance no change  appearance no change
15 36 appearance no change broken
15 10 appearance no change  appearance no change
15 6 appearance no change  appearance no change
12 115 soften soften
10 70 appearance no change  appearance no change
6 115 appearance no change soften
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Table 3 The uniaxil test result of 410-151 propellant

after constant strain test

constant strain  constant strain

o./MPa £./%  &,/% Es,/MPa

time/d leval/ %
0 0 0.71 51.3 59.5 5.04
70 10 0.75 54.7 60.4 2.64
10 15 0.70 53.7 60.3 1.94
61 5 0.75 56.1 64.6 2.30
41 5 0.76 46.5 50.4 6.42

Note: ¢, is maximum. tensile strength, g is maximum stain, g, is bro-

ken strain, Es, is modulus of 5% strain.
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Fig.2 Influence of constant strain test on g-g curve
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Fig.3 The o-& curve of propellant
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Table 4 Influence of stain value of constant strain

on g-¢ test for 410-151 propellant

constant strain  constant o, Em &y Es;  permanent  test
level/ % strain time/d /MPa /% /% /MPa strain/%  cure

0 0 0.71 51.3 59.5 5.04 0 normal

5 6 0.75 52.4 60.0 5.12 0 normal

10 7 0.74 54.7 60.4 2.65 0.5  S-shape

15 6 0.75 56.1 64.6 2.30 0.9  S-shape

20 5 0.78 49.4 55.9 2.02 1.0 S-shape

30 6 0.75 50.4 54.8 - 1.4 S-shape

40 5 0.74 51.9 56.4 1.18 4.0  S-shape
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Fig.4 The curve of stress relaxation (& =12% ,16 C RH 75% )
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Fig.5 The curve of stress relaxation (£ =6% ,16 °C, RH 75% )
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Table 5 The influence of humidity on capability of bearing stress

humidity 410-37 410-151
o “neck” appeared in 1 day all broken
95% RH (all of 5 samples) in 5 hours
“neck” appeared in 15 days (5 d. for 1,6d. all broken

75% RH for another 3,15 d. for last one) in 1 day

no appearance change in 15 days. Ej, ,
35% RH . . ’ -
declined slightly ,no S-shape curve appeared.
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Table 6 The influence of humidity
on dewetting energy of 410-37 propellant

humidity
test condition
dry 25%RH  75%RH  95% RH
100 mm + min ', -40 C 1.21 1.10 0.91 0.51
100 mm + min=', 20 °C  1.10 1.00 0.83 0.40
100 mm + min~', 70 ¢ 0.73 0.68 0.64 0.29
2 mm - min~"', 70 C 0.55 0.51 0.32 0.14
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Fig.6 Partial dewetting of 410-37 propellant
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Damage Behavior of HTPB Propellant

ZHAO Hai-quan, LI Yan-li, ZHAO Ai-zhu, ZUO Guo-ping
(The 46 Institute of The sixth Academy of CASIC ,Huhhot 010010, China)

Abstract: In order to understand the influence of damage on the life of rocket motor, the damage and failure behavior of HTPB pro-

pellant was studied, and the methods to characterization of damage properties and the ability of propellant anti-damage were studied

too. The influence of environment and stress on propellant damage was discussed. It is found that HTPB propellants have different

anti-damage properties, depending on the dewetting point stain (&,). The damages in the propellant can be characterized by E,, ,

dewetting energy, permanent stain, and S-shape curve of propellant. The environment humidity affects the damage properties of pro-

pellants significantly.
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Curing Reaction Kinetics of Polyethylene Glycol

with Isophorone Diisocyanate and Tolulene Diisocyanates

ZHANG Ze-yi', LI Xiao-jiang'?, WANG Han', LI Feng-sheng’

(1.
2. Nanjing University of Science and Technology, Nanjing 210094, China)

Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China;

Abstract: The curing reaction kinetics of polyethylene glycol (PEG) with isophorone diisocyanate (IPDI) or toluene diisocyanate
(TDI) were studied by means of chemical titraction. The reaction rate constant and activation energy (E,) were obtained. The
effect of the molecular weight of PEG ,activation of curing agent, temperature and combustion catalysts on curing reaction were dis-
cussed. The results show that the reaction order are second. The E, of PEG/IPDI and PEG/TDI system are 46.89 kJ + mol ™' and
41.12 kJ - mol ', respectively. With the increase of temperature and activation of curing agent, the reaction rate constants increase.
The activation of cure agent and combustion catalysts have no effect on the order of reaction, but affect the reaction rate constants.

Key words: polymer chemistry; EMCDB propellant; reaction kinetics; polyethylene glycol; diisocyanate



