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Table 1 Regression equation, correlation coefficient and

reaction rate

correlation reaction rate
coefficient  /kg - mol - h™'

T regression
/°C  equation

40 Y=0.0695X-0.0111 0.9924 0.0696

sample

DDI/HTPB 60 Y=0.1742X-0.0245 0.9938 0.1742
80 Y=0.3473X+0.0855 0.9304 0.3473
40 Y=0.0505X+0.0044 0.9796 0.0505
IPDI/HTPB 60 Y=0.1016X+0.0404 0.9748 0.1016
80 Y=0.2978X+0.0513 0.9808 0.2978
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Table 2 Kinetic parameters of curing reaction for DDI/HTPB

and IPDI/HTPB

sample E,/k) - mol™  A/h~"
DDI/HTPB  Y=-4452.97 X+11.58 37.02

IPDI/HTPB  Y=-4879.18X+12.52 40.57

regression equation

1.069x10°
2.738x10°

Note: E, is activation energy; A is pre-exponential factor.
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Table 3 Properties of DDI/HTPB system

mechanical properties

sample curing parameters

on/MPa e /%  e,/%
LS-01 0.79 0.36 43.5 60.0
LS-02 0.82 0.43 47.5 54.5
LS-03 0.86 0.76 40.6 49.3
LS-04 0.90 0.83 44 .1 50.6
LS-05 0.93 0.85 44.1 52.2
LS-06 0.79 1.24 46.4 50.0

Note: o, is tensile strength, & is the strain at maximum, g is is the strain at

break.
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Reaction Kinetics of Low-toxic Curing Agent DDI and HTPB by FT-IR Spectra

LI Shuang' , DENG Qi-ming', JIA Fang-na', CHENG Xiao-hong’, WANG Ai-mei', JIA Cun-ru', SU Wei'

(1. The 42nd Institute of the Fourth Academy of CASC, Xiangyang 441003, China; 2. Hubei Key Laboratory of Low Dimensional Optoelectronic Materials and
Devices, Hubei University of Arts and Science, Xiangyang 441053, China)

Abstract: The curing reaction kinetics of dimeryl diisocyanate (DDI) / hydroxyl-terminated polybutadiene ( HTPB) system was
studied using Fourier transform infrared (FT-IR)spectra and compared with that of isophorone diisocyanate (IPDI)/HTPB system.
The application of DDI in HTPB propellant was preliminary explored. Results show that the curing reaction of DDI/HTPB system
appears as the second-order reaction and the apparent activation energy is 37.02 k] - mol™, which decreases by 3.5 kJ - mol™
compared with that of IPDI/HTPB system, revealing that the reactivity of DDI is slightly higher than that of IPDI. And DDI has a
moderate reactivity , which can be used as low-toxic curing agent in HTPB propellant. The DDI/HTPB system possesses better me-
chanical properties at room temperature with the tensile strength of 0.85 MPa, and the strain at maximum load of 44.1%. The
room temperature mechanical property of DDI/HTPB system can meet the requirements of mechanical properties at room tempera-
ture basically for propellant.

Key words: dimeryl diisocyanate (DDI); FT-IR spectra; kinetics; hydroxyl-terminated polybutadiene (HTPB) propellant
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