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Study on the Properties of Flame Retardant Epoxy for Liquid Winding Process
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Abstract  Aiming at the flame retardant modification of epoxy resin by liquid winding process, the effect of flame
retardant addition amount on the properties of resin and composite material was studied. The results show that the viscosity
of the resin decreases slightly with the addition of flame retardant, and the curing reactivity does not change significantly.
With the increase of flame retardant content, the tensile strength of epoxy resin is basically stable but the impact strength
is decreases. The impact strength of epoxy resin added with 30 phr flame retardant is decreased by 44. 1% compared with
0 phr. In addition, with the increase of flame retardant content, the thermal decomposition stability of resin is improved ,
but excessive addition of flame retardant components is not conducive to the stable formation of carbonized layer. According
to the above research, the resin system with 20 phr flame retardant additive has the best flame retardant effect, the 50
W vertical combustion test results reach V-0 level, and the mechanical properties have a good retention rate. The tensile
strength of NOL ring prepared by modified resin on T700SC reached 2 790 MPa, and the interlayer shear strength is 50. 7
MPa. The modified resin and fiber have good interfacial bonding.
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Fig. 1 Viscosity—temperature curves of resins with different
amounts of flame retardants
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Tab.2 Room temperature viscosity of resin with different

amounts of flame retardants Pa-s
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Fig.3 DSC curves of resin with different amounts of flame

retardants
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Tab.3 The characteristic temperature of DSC curves of

resin with different amount of flame retardants C
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Fig. 4 DMA curves of resins with different amounts of flame retardants
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Tab.4 The glass transition temperature of cured resin

with different amounts of flame retardants C
L) e Re T, Ly e TRy T,
0* 120.1 2" 100.6
I 112.3 3 95.3

x5 WMEGERSESTEMEIREE
Tab.5 Resin crosslinking density calculated from rubber
state modulus
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Tab. 6 Mechanical properties of resin casting body
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Fig. 5 Mechanical properties of resins with different flame

retardants content
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Fig. 6 TG curves of resin with different amounts of flame

retardants under air atmosphere
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Tab.7 Characteristic parameters of TG curves of resins

with different amounts of flame retardants

LY EE RS 5% ST FRIRE T,0/1°C 600 CHETE /%
0* 348.1 0.79
I 292.9 10.2
2" 266.7 13.1
3 247.6 16.6

TEFA ST fiff 3 7 v, BELBA R I 5 %) 9t 2 T 5k A1
24250 “CHYIREE T IFUR 3% , B W EA BRIA D fig 0
FRAT A=W, A g AR B K AL TE 1 T Ak )2 . Bl
R ST, SR AR )2 FE P S g L AR 2R 1
TG JEE AT R R 4 T AR SRS AR R Y
file, DT J8 2 0 2% 1 30 S R 9 R AL o i . IR
T BELAR R I 1) B 28R i #4047 300~500 °C I
N ECR P BT B R RGeS R T
PETt o 7E 600 “CHT, 73 i BEAR ] ) 24 S0 Bl 7 B 4% ot
R, X — G — LIRS T B R R 3 1A A e iR
FARHETE AR 2 A BHIA IR
2.2.4 PEKAMEBE

MRAE UL94—2013 X A [w] BEL KA 1] % I % 1) 34 4
B G K R PRSI AT 50 W3 BB . I3k
X R B R SR He bR M2 SR SRS 10 S K I RA R 31
SR B TR] AT T e R A R L T A I 1) BEL A
PERE . o O A 3 A BERA T 53 , % 7 A i 58
FEARTE S — R R 5 58 R , KIAANBE FLIE, AN E
B BEIR T Do TS T BELAR A 0 0 SR i 1A 28 BELBA 1 i

FHAE T L hip://www.yhclgy.com  20244F 45 434



Mkas B 8 5K 7R,
%8 [ MELAF & 2R R0 BERAIERE

Tab.8 Flame retardant properties of resins with different
flame retardants content
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Fig. 7 After ignition, the residual flame time of resins with

different flame retardant content
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Tab.9 Mechanical properties of NOL ring
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