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B, e AR T
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Fig.1 Changes in the viscosity of curing reaction for HTPB/

IPDI system at 45 °C under the conditions of different catalysts

R 1 HTPB/IPDI Zhi45 7k & 04 728 S0 35 £ (45 °C)
Table 1
binder system at 45 °C

The rheological reaction rate constant of HTPB/IPDI

mass fraction rheological reaction

of catalyst rate constant kn R? kn/an F/)Et life
/0.1% /min”"

DBTDL 0.0450 0.8944 22.50 0.3
FeAA 0.0439 0.9853 21.95 0.7
TECH 0.0335 0.9652 16.75 1.9
DABCO 0.0051 0.9412 2.55 6.7
TPB 0.0036 0.9909 1.80 ~16.0
nano-ZnO 0.0034 0.9952 1.70 >18.0
Nil 0.0020 0.9660 - >20.0

Note: Nil means without catalyst. ky; is the rheological reaction rate constant

of HTPB/IPDI binder system without catalyst.
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Fig.2  Fitting results of Inn vs curing time t for HTPB/IPDI

system at 45 °C under the conditions of different catalysts
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—E RSP R DETE R SERE R A S R R
FhEE G F) 20000 mPa - s i H B[] 75 O i e 3 FH
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Fig.3 The structure of HTPB
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Fig.4 Four kinds of conformations for IPDI
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Fig.5 Curing reaction scheme of HTPB/IPDI
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Klﬁl et A5 I8 b Sz 7 R 228 ORI RS g . D) — R
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{% PEREAR

PEHE A1 B. Lucio %' 5y (% F. Burel %
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F NCO, I [ {35 1t NCO ., & 3% 8, 4 5
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TR TG 5 oK S A IS A IPDIL AR B — 4 35 Y R K , 2 0 3

A g M A 2017 % #25% #5484 (360-365)



364

S XNEA, W, MW, W, B, k&

RN Ko primy T Koo seey » BRHE NCO FE A )2 i
W 225, 50 B RN Rk, R RN
Koo primy s T3 T IPDL 5 HTPB 1) 52 137 7 72, 2% 16 4%
B B kA= 4 32 B g, PRI B s g iR R 1 AL K,/ R
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f03E F 48590 0.3.,0.7.1.9.,6.7,16,18 h, DTBDL.
FeAA [ TECH {1 g i 4k 5 B, 4K & i35 /T 4 h,
AH|TF PBX BELEL M T A ; DABCO [ TPB fE A
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nano-ZnO LG PR 55, id I, (R AR R i 2
HRK %%,

(3) HTPB/IPDI {£& 5 i [8 1k Sz 1 3% Bt iy 1)
J 108 Y T B B R 4, 32 B R IR AT AR R R T AR R
IPDITR P4~ NCO i A1 /Y Bz o7 i 1 HL A B W 22 55, A
7T el 1 A S 17 3 58 BT B DR s 0948 5 — st IR AT
FE T 2 Wk 0 A A5 7™ W) 3 - o 3 RO T 5 300 T
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Study on the Curing Process of HTPB /IPDI Binder System under Different Catalysts Conditions

MA Hui', LIU Yu-cun', CAl Tao', GUO Jia-hu'*, HU Tuo-ping', LUO Jin' | ZHANG Jun'
(1. Chemical Engineering and Environment College, North University of China, Taiyuan 030051, China; 2. Science and Technology University of Sichuan
Staff, Chengdu 610101, China)

Abstract: To understand the curing process of hydroxy-terminated polybutadiene (HTPB) /isophorone diisocyanate (IPDI) binder
system under the conditions of different catalysts [ dibutyltin dilaurate( DBTDL) , ferric acetylacetonate( FeAA) , tin (ii) ethyethyl-
hexanoate( TECH ) , diazabicyclooctane( DABCO) , triphenylbismuth( TPB) and nano zinc oxide (nano-ZnO) |, the relationship
of viscosity vs. time for HTPB/IPDI system under the action of different catalysts at 45 °C was studied by viscosity method, and the
changes in curing reaction rate were discussed. Results show that the rheological reaction rate constant for HTPB/IPDI system with-
out catalyst and under the action of different catalysts at 45 °C is determined as k., =0.002, kpgrp =0.045, keap =0.0439, kipey
=0.0335, kpagco =0.0051, kipp =0.0036 and k., ,.0 =0.0034. The effect of different catalysts on the curing reaction rate of HT-
PB/IPDI binder system decreases in the order of DBTDL>FeAA>TECH>DABCO>TPB>nano-ZnO. In the HTPB/IPDI system, when
DBTDL, FeAA, TECH, DABCO, TPB and nano-ZnO are used as catalyst, the pot-life of the binder system is0.3,0.7,1.9,6.7,
16, 18 h, respectively. Through the change situation analyses of the pot life and the reacon rate constant k for sulrry during the cu-
ring process, considering that TPB is more suitable to be used as the curing catalyst of HTPB/IPDI system. The trend of the log-
arithm of viscosity increases with time reveals the phenomenon of two defined stages, fast early stage and slow later period, and
deviation from the bottom right of graph line. The main reason for this phenomenon is due to the obvious reactive differences of
NCO groups in IPDI. Science the steric effect of the methyl group and the cyclohexane ring, the reactivity of prim NCO group is
significantly lower than the secondary NCO group.

Key words: hydroxy-terminated polybutadiene( HTPB) /isophorone diisocyanate( IPDI) ; catalyst; pot-life; curing reaction
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