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Fig.1 —NCO concentration vs time in IPDI/PEG6000

system in molar ration 2: 1 without catalyst
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Fig.2 —NCO concentration vs time in IPDI/PEG10000

system in molar ration 2: 1 without catalyst
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Fig.3 Second order uncatalyzed PEG6000/IPDI reaction plots
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Fig.4 Second order catalyzed PEG10000/TDI reaction plots
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Table 1 Rate constants(k) and activation energies(E,) of

—OH/—NCO(1: 2)systems curing reactions for PEG and IPDI

T PEG6000 PEG10000
/%C h/mol + kg™ - h! E/K) cmol ™' f/mol - kg™ +h~' E,/kJ - mol”!
25 0.065 46.89 0.054 49.57

50 0.285 0.256

60 0.509 0.458

70 0.752 0.732
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system in molar ration 2: 1 with catalyst
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Fig.6 —NCO concentration vs time in IPDI/PEG10000

system in molar ration 2: 1 with catalyst
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Table 2 Rate constants (k) and activation energies (E,)

for curing reactions systems of PEG and IPDI
with catalyst (—OH/—NCO =1/2)

T PEG6000 PEG10000

/C /mol kg™ cht E/K s mol ™' f/mol - kg™' b E,/kJ - mol !
25 0.117 41.12 0.098 43.63
50 0.511 0.456

60 0. 695 0.653

70 1.017 0.968
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system in molar ration 2: 1 without catalyst
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Table 3 Rate constants (k) and activation energies (E,)

for curing reactions systems of PEG and TDI (—OH/—NCO =1/2)

T PEG6000 PEG10000

/C k/mol - kel +h' E/k] - mol™' k/mol kgl bl E,/k] - mol !
25 0.853 27.15 0.685 29.30

50 1.789 1.528

60 2.568 2.112

70 3.676 3.421
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Table 4 Rate constants (k) and activation energies (E,)

for curing reactions systems of PEG and TDI

with catalyst (—OH/—NCO =1/2)

T PEG6000 PEG10000

/C k/mol - kg™' +h™! E,/k] - mol ™' k/mol - kg™! - h! E,/kJ - mol !
25 1.241 26.75 1.098 28.73

50 2.801 2.427

60 3.865 3.785

70 5.113 4.969
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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.

Key words: solid mechanics; HTPB Propellant; damage; mechanical properties
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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



