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The effect of amine and phenolic curing agents on curing temperature of high
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phthalonitrile composite

Seyyed Mohammad Javad Mirbagherit, Hassan Fattahi*?, Mehrzad Mortezaei!, Mohammad Reza

Pourhossaini!, Mahdi Ahmadit

1- Polymer Engineering, Malek Ashtar University of Technology, Tehran, Iran.
2- Polymer Chemistry, Malek Ashtar University of Technology, Tehran, Iran.
*P.0.B. 1774-15875, Tehran, Iran, fattahi@mut.ac.ir

Keywords Abstract

High performance composite In this work, phthalonitrile resin based on bisphenol A was synthesized with a yield of 93% and a purity of

High temperature resin 98.91%, and its structure was identified using various techniques. To investigate the effect of curing agent

Ehti;aloc;ysmne type on curing temperature and thermal property of resin, the synthesized resin was cured with two different
arbon fiber

curing agents including bisphenol A and methylene dianiline. It was observed that the amine curing agent,
despite its lower weight percentage, has a more significant effect on accelerating the curing process. Finally,
composites of the synthesized phthalonitrile resin and carbon fibers were prepared with two resin contents,
32% and 41%, and their mechanical and thermal properties were evaluated. The results indicated that the
composite with 32% resin content exhibited superior properties, with an interlaminar shear strength (ILSS)
of 36.4 MPa and a modulus of 14.56 GPa. The thermal resistance of both resin and composite was assessed
using the TGA technique, revealing that the pure resin has a char yield of 72%, In comparison, the
composite with 32% resin content has a char yield of 87% at 800°C under a nitrogen atmosphere. Moreover,
the TGA results demonstrated that the phthalonitrile/carbon fiber composites have approximately the same
thermal stability in air and argon atmospheres, demonstrating the excellent ability of this resin as a thermal
barrier.
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Fig 8. Structure of cured phthalonitrile resin and cyanide groups that
remain unreacted.
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Fig 7. FT-IR spectra in each step of applied curing cycle for curing
of phthalonitrile resin.
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Table 2. Measuring the removal percentage of cyanide groups at
different temperatures and times.
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OS5 450 ez ) olmle oz GI0Y G (oD A5 Jloges 11 S50
32% (5 lsiome b Cuals sl

40
35 "
’.
30 4 .
_ 25
=
g
< 20 4
2
“ 15
104 m PN4[%-1
PN41%-2
S PN41%-3
] ¥ DPN41%-4
0- 1 1 1 1 1
000 005 010 0I5 020 025 030 035

3 (mm)
Fig 12. Interlaminar shear stress versus displacement (with four
iterations) for composite with 41% resin content.
L Cojomls Gl plmle s o Y o b 5 lges 12 S0
Al% 5y sleixe

32% Glge b CojsalS sl Iy o (o p plSinl anslico 3 Jous
41% o

Table 3. Comparison of interlaminar shear strength for composites
with 32% and 41% resin content.
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Fig 10. Comparison of the thermal properties of phthalonitrile resin
cured with phenolic and amine agents.
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Fig 14. DMTA curve for the carbon fiber/phthalonitrile composite

with 32% resin content.
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Fig 15. TGA curve of the carbon/phthalonitrile composite in two
atmospheres: argon and air.
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Fig 13. DMTA curve for the carbon fiber/phthalonitrile composite
with 32% resin content.
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