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Abgract :  An Epoxy/ Brominated Epoxy/ Cyanate Ester co-curing system was studied for liquid oxygen compatible
matrix resns, and a kind of imidazole 2E4M Z was introduced to the co-curing system. The gel timesof the co-curing
system at different temperatures indicate that 2E4AM Z could effectively accelarate the co-curing reactions no matter
whether epoxy or cyanate ester was excessve, which were confirmed by the FT-IR results. The FT-IR results a s
show that the cured resin structures are improved by 2E4AM Z with more co-curing structures such as oxazoline and
oxazolidinone. The thermal analyss, flash point and oxygen index results indicate that the cured resn modified by
2EAM Z have better anti-oxidation and flame retardant properties. The liquid oxygen impact test results approve that
the cured resn modified by 2E4M Z have better compatibility with liquid oxygen. This kind of modification is an easy
and cheap way for epoxy systems to get better compatibility with liquid oxygen.
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Table 1 Gd time of the co-curing systems 1699 cm"* N—C=0O
Curing Gd time/min C=0 , 1608 cm” !
sysem 90 110 130 140 150 160 170 1564 1365 cm’ - ,
EXC1 notcure >240 90.2 551 453 303 178
EXCIM 523 191 88 71 42 30 27 1245cm"* , 915cm™*
EXC2 >240 1108 524 388 293 167 113 , 1505cm™*  830cm™*
EXC2M 552 458 308 235 153 92 46 18  1(b) , EXCIM
, EXC1 EXC1 EXC1M
EXC2 : EXCIM , 1756 cm™*  N—C=0
EXC2M 2E4M Z 1699cm*  C=0 1608 cm™*
: 1 :
150 , 2EAMZ EXC1 EXC1
45 3 min EXC1M 4.2 min, 130 , EXC1IM
1/10; , EXC2 ) )
29 3 min EXC2M 15 3 min, 2156¢cm* ,
() by *®
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b
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d
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Fig 1 IR spectra changes during the co-curing of EXCLM (a) and EXC1(b) (a: liquation, b: 130

,c:180 ,d:220 )
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Fig 2 IR spectra changes during the co-curing of EXC2M (a) and EXC2(b) (a: liquation, b: 130 ,c: 180 ,d: 220 )
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Table 2 Hame properties of the cured compounds
221 Cured Flash point in Limited oxygen
compound oxygen / index / %
EXCL 370 27.0
3 EXCL EXCIM EXCIM 396 280
EXC2 EXC2M Exc 398 305
EXC2M 384 29. 0
EXC1M EXC2M
EXCl EXC2, Z 3
EXC1M ,
EXC2, 300 EXC2M J
’ EXCIM ASTM [10 12] , '
( ) 20
100 ' ; 20
90 ( )
X
< % 98J ,
2
<§v 70 y
60 !
( ) :
050 270 290 310 330 350 (E &F) =1, (Explosion) =0. 9,
Temperature / °C (Light) =07, (a)ark) =06,
3 ( 3 /min) (Char) =05
Fig 3 TGecurves of the cured compoundsin oxygen at 3 /min 3 , EXC1
222 21 %, ; EXC1IM
, , 6 %; EXC2 EXC2M
3
Table 3 Reaction frequencies of cured compounds in liquid oxygen
Reaction Reaction intendty frequency Impact
Polymer - - - e
freqguency E &F Exploson Light Spark Char enstivity/ %
EXC1 6/ 20 0 0 6 0 0 210
EXC1IM 2/ 20 0 0 0 2 0 6.0
EXC2 1/ 20 0 0 1 0 0 35
EXC2M 1/ 20 0 0 0 1 0 30

“ Impact height: 1. 0 m; " Frequencies measured by number of reactions/ number of trials
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