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Fig.1 DSC curves at different heating rates of HTPB/TDI system
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Table 1
HTPB/TDI system at different heating rates

Characteristic parameters of the curing reaction of

curing peak curing reaction  average value of

heating rate

/°C - min™' t/ei?perature P;Je:i\tg‘1 EZ:{}% reg:igtion
5 194.23 466.89

10 217.13 469.97

15 224.86 476.48 482.87

20 236.08 498.08

25 249.53 502.92
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Fig.5 Curves of change in curing time with curing tempera-
ture for HTPB/TDI system
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Table 2 Characteristic parameters of the curing reaction of

HTPB/TDI/T12 system at different heating rates

curing peak curing reaction  average value of

heating rate

/°C + min~' t/ec?Perature P;Jes.itg_] E:raitnﬁ .rega_c]tion
5 189.97 247.67

10 201.14 249.93

15 209. 40 251.79 253.22

20 216.86 255.35

25 220.58 261.34
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Curing Reaction Kinetics of HTPB /TDI Bonding System

WU Xing-yu' , CUI Qing-zhong', XU Jun’
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Beijing Auxin Chemical Technology
Ltd, Beijing 100040, China)

Abstract: To solve the problem on end point of curing encountered in engineering application,the curing reaction kinetics of hy-
droxyl-terminated polybutadiene( HTPB) type bonding system used for polymer bonded explosive (PBX) wss studied by isothermal
and non-isothermal differential scanning calorimetry( DSC) through the simulation of n-order reaction kinetic model according to
Kissinger method and Crane method. Results show that the apparent activation energy, reaction order, pre-exponential factor and
curing reaction heat for curing reaction of HTPB/TDI bonding system are 54.61 kJ - mol™, 0.87, 192.80 s™' and 482.87 ) - g™,
respectively. Autocatalytic phenomenon exists in the curing reaction process of the system. After adding the dibutytin dilaureate
(T12) catalyst, the curing reaction rate of the bonding system increases and the reaction temperature decreases. The function rela-
tion between the curing temperature and the curing time is fitted and obtained. Calculated curing time is about 3.91 days when the
curing temperature is 60 °C, which is consistent with 4-6 days in the practical engineering applications.

Key words: polymer bonder explosives ( PBX) ; hydroxyl-terminated polybutadiene (HTPB); bonding system; curing reaction
kinetics; differential scanning calorimety; catalytic reaction
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