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Fig. 1 Illustration of a hard segment is a co-polyurethane
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Table 1 Results of several gun propellants containing different

ETPEs with 700 cm® manometric bomb test

sample powder power/J + g~' flame temperature/K P,/ MPa
CAB base 1012 2539 188
Inert TPE 1231 3164 205
ETPE based on GAP 1304 3407 225
ETPE based on GAP 1334 3556 225
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Table 2 Drop weight test results of several gun

propellants containing different ETPEs

sample T/ C terminal pressure/MPa  strain/%
CAB base 20 98 2.6
-20 131 2.5
ETPE based on GAP 20 18 7.5
-20 48 6.8
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Fig.2  Synthesis of tetra-functional GAP
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Table 3 Measured burning rates of ETPE based on BAMO
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Fig.3 synthesis of a-ester group,
g-azide group terminated GAP plasticizer
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Fig.4 Synthesis of energetic of curing agent based on GAP
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Table 4 Mechanical performance of curing agents based on GAP

E n(NCO)/n(OH) tensile strength/MPa  elongation/%
2451 1.05 0.35 291
2451 1.10 0.37 244
2451 1.20 0.37 229
1436 1.05 0.63 157
1436 1.10 0.65 147
1436 1.20 0.70 129
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Table 5 Burning rate of GAP-HTPB-GAP
and HTPB propellants at 4 MPa

buring rate formation heat

sample catalyst S - o1 /] g’l

HTPB - 6.6 299

HTPB 0.023wt% copper chromite 7.4 301
GAP-PB-GAP - 7.6 347
GAP-PB-GAP 0.023wt% copper chromite 8.7 341
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Table 6 Mehanical properties of GAP-HTPB-GAP
and HTPB propellants

weight ratio of tensile strength  elongation glass transition

sample TMP and binder /MPa /% temperature
HTPB 19.67 0.115 106 -60
HTPB 6.79 0.033 600 -63
GAP-PB-GAP 19.67 0.172 110 -59
GAP-PB-GAP 6.79 0.043 120 -59

GAP - - - -40 to -35
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Fig. 8 Synthesis of high activity GAP by using TMSI as end-capping agent
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Research Progress of Glycidyl Azide Polymers Modification

SONG Xiao-ging', ZHOU Ji-yi*, WANG Wen-hao®, WANG Jian-wei’, BAl Sen-hu’
(1. Henan University of Science and Technology, Luoyang 471003, China;
2. Li Ming Research Institute of Chemical Industry, Luoyang 471001, China)

Abstract; The application of GAP in energetic thermoplastic elastomers ( ETPE) , energetic plasticizers and energetic curing agent
were reviewed. A view was given on the modification of GAP by co-polymerization, end-capping and use special initiator method.
The thermoplastic elastomers based on GAP, the copolymers of GAP, ester group or alkyl group terminal, azide group terminal GAP
plasticizers and high molecular GAP has excellent application foreground.

Key words: material science; GAP; thermoplastic elastomers; plasticizers; curing agent; modification



