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2.1 B#

HTPB,80 °CIJE 2548 4 h J5 i, HTPB (M1) %k
¥4y & 1500 g - mol ™' BN 1.5 mmol - g™
HTPB(M2) %4> &l 2800 g - mol ™', B 1{l K
0.78 mmol + g™'; HTIPB (M3), ¥ ¥ 2> 7 & N
1800 g - mol ™', ¥ fi K 1. 44 mmol - g~'; HTPB
(M4), B35 5y F & O 3440 g - mol ™', B0 N
0.61 mmol - g™, ¥/ [ 2k THF 5 e ; TDI, fb2¢
afi bl an 2wl o
2.2 ZEWHE

M1 M2 M3 M4 53501 5 [E 46 1) TDI e Bl EE IR
T I LT I € 2 S 1 e R U e 2 o~ VI o 2
20 min, K5 EEMA R H Brookfield #Y g % Kl B2 A, %
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JEYEHE S = R B 270 °C, JHR#E R 35k 2.5, 5,
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M4 (A Z RGBS A A 3 FL Bc B30 o T 4 B AH BE A
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BRK . M FIE 2 0] F A R0 B 0 KN I 2
i HTPB (43 T K% HTPB (4] Ui K B 55 K ) AR B iy
R BE P E | B BN B HEAT Rl BE 1 KN e &SR R 1Y
SR Y E T 4 F i AR [ B HTPB B S i 48 2
AR BT LA FE K ke B E AR, T Y
Gy FERE B HTPB 7 [ Ak 5 b ik B H B i A7 oA 1 22
SRR TR Z BRI M1 IR R M2 (R Rk AT
VaRie

M1 AT L MR R RS 2 3 s 7R
178 minif & #F ABERCRZAS 3 T M2 4 2 100K B 3%
Bt 7E 360 min 218 A BE AR A, M1 F1 M2
PR ZR R By BT 5 m = Ae' ' W IBETORN 2
M(4yFH) =1500 g - mol "'}, A =0.94678 Pa.s,
k=0.03319s7'; M =2800 g - mol™' i, A =
2.09761 Pa-s, k=0.0153 s™',
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Fig.4 DSC curves of M2 system at different heating rates
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Table 1 Characteristic temperature and curing heats of M1and M2 system from DSC curves at different heating rates
B/°C - min " T,,/°C T,,/°C T,:/°C AH, /) - g™ T,./°C T,,/°C T, /°C AH,/) - g™!
2.5 135.36 162.38 206.68 112.23 157.00 175.23 209.00 97.22
5 143.35 176.56 220.57 123.45 175.00 195.00 238.00 99.67
10 168.11 199.24 235.00 145.69 183.00 212.58 254.00 102.32
15 183.14 210.31 257.77 148.33 198.00 223.76 268.00 110.38

Note: B: heating rate; T;: the initial curing temperature; Tp: the peak curing temperature; T;: the end curing temperature. T, and T,: the curing reaction temperature

of M1 and M2 system; AH; and AH,: the curing reaction heat of M1 and M2 system.
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LG — KX EHL, WE S5 fiK 6, WEWE
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Bir 0.99, 454 Kissinger 24 2L 1 Crane 7y 23k 15
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Effect of HTPB with Different Molecular Weights on Curing Kinetics of HTPB /TDI System

CHEN Chun-yan, WANG Xiao-feng, GAO Li-long , ZHENG Ya-feng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. Curing processes of hydroxyl-terminated polybutadiene ( HTPB) with different molecular weight ( M1 : 1500;
M2 : 2800) /2 ,4-toluene diisocyanate (TDI) systems were studied by rotational viscometer and non-isothermal differential scan-
ning calorimetry (DSC) , and effect of molecular weight on curing reation kinetic of system was investigated. Results show that the
viscosity of M1 system increases faster than that of M2 system, and the curing reaction heat of M1 systems is greater than that of
M2 system. The values of apparent activation energy, reaction order and pre-exponential factor of M1 system are 55.87 kJ - mol ™",
0.88,4.70 x10* s, respectively. While for M2 system ,the peak temperature of the curing process increases and the values of
apparent activation energy, reaction order and pre-exponential factor increase to 60.77 kJ - mol ™", 0.89, 1.07 x10° s, respec-
tively. The curing reaction mechanism of two curing system follows f(a) =(1 —a)" and index n of M1 system curing reaction is
only slightly different from that of M2 system.

Key words: polymer chemistry; hydroxyl-terminated polybutadiene ( HTPB); non-isothermal differential scanning calorimetry;
curing reaction; curing kinetics
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