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Abstract  With the rapid development of advanced equipements, it is of great significance to improve the heat
resistance for polymer to expand its application in aerospace field. In this paper, 4, 4’= (1, 3-phenoxy)
phthalonitrile resin (APN) was modified with SiBCN ceramic precursor to produce high heat resistant material
(CPN) and the heat resistance property and mechanism of the modified resin were studied. The results show that
when SiBCN mass fraction is 20%, the T, of the CPN is 608.07 ‘C (N,). According to the dynamic mechanical
analysis (DMA) results, the glass transition temperature of CPN carbon fiber composites is higher than 500 C ,
which is 100 C higher than that of APN-NH,carbon fiber composites. When SiBCN mass fraction is 40%, the CPN
can maintain the integrity of appearance morphology after 30 min treatment at 900 ‘C under aerobic environment. The
ceramic precursors can form Si—O and B-O bonds in the modified resin under high temperature conditions, which
significantly improves the heat resistance.
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Tab.3 Formulation of modified resins

Samples APN/g SiBCN/g Catalyst/g
APN 100 0 0
SiBCN 0 100 0
APN-NH, 100 0 10
CPN1 100 10 0
CPN2 100 20 0
CPN3 100 30 0
CPN4 100 40 0
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Fig. 2 The DSC curves of the modified resins
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Fig.3 The infrared spectrum of the modified resins
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Tab.4 TGA and DTG analysis parameters of cured resins
Air N,
Simples
Tvrc €,1900 C, % R Yrc Tvrc €,71900 C.% R_Frc
APN-NH, 530.10 0.01 633.10 543.41 61.45 588.41
SiBCN 694.28 86.99 701.59 750.81 87.62 680.83
CPN1 537.64 11.83 617.71 579.07 72.96 609.07
CPN2 545.46 13.51 608.48 608.07 73.54 608.07
CPN3 538.13 20.93 632.71 602.68 74.11 607.52
CPN4 533.14 27.58 612.13 607.60 74.58 607.76

1 :1)The 10 % weight loss temperatures ;2) Temperature at residual weight ; 3) Temperature at the maximum thermal weightlessness rate.
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Fig. 5 The DMA curves of the composite
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Fig. 6 The SEM and morphology images of cured resin under different heat treatment.
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Fig. 7 The XPS spectra of CPN3 under different heat treatment
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