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Fig. 3 Sectional metallographic of quartz
fiber/modified PAA resin
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Table 1 DSC experimental data of PAA resin

system at different heating rates

PARIBE TS T./C T./C T,/C AH/J - g7
2 °C/min 104.09 171.80 258.61 510.60
5°C/min 128.33 180.05 293.38 755.85
10°C/min 139.89 198.26 308.86 1029.13

A2 ARIE®ET  BEAE PAA
HEAE R & DSC %3 K ¥
Table 2 DSC experimental data of phenolic modified PAA

resin system at different heating rates

TR T./C T,/%C T,/C AH/Y - g7
2 C/min 164.65  221.11  268.09 381.15
5 °C/min 178.28  229.85  315.36 556.32
10 °C/min 190.01  249.29  325.25 754.66
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Fig. 6 Relationship between the peak value of DSC curve

of PAA resin and temperature rise rate
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Fig. 8 IR spectra of PAA resin and
phenolic-modified PAA resin
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Table 3 Comparison of PAA resin density and curing shrinkage

before and after phenolic resin modification curing shrinkage

of PAA resin modified by different methods

HOPETT FEERTE R  FEE®EE  EER
PAA 1.0295 1.1414 9.8%
M PAA 1.1209 1.1991 6.97%
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Fig.9  Stress-strain curve of phenolic modified PAA resin
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Fig. 10 Flexural strength and rupture elongation of PAA
resin before and after modification

MIE 10 HRT LI Y 2oV S PAA A4 A 25
SIR JBE RIS T R AR AT L] S G PAA A iR O G
PR T —E s

A R L PE RIS SF/PAA B A AR 1241
REUNZ 4 TR,

F 4 PAA RIS A BEBCHE PAA B 69 7 5 1Ak

Table 4 Mechanical properties of PAA resin and
phenolic modified PAA resin

A3 5 SF/PAA SF/EREE YT PAA
FE 4538 5/ MPa 113 145
JE4RH i/ GPa 11.4 15.8
25 38R/ MPa 173 241
25 B/ GPa 8.9 12.8
2[RI By D)5 i/ MPa 10.2 12.6
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Sectional morphology of PAA resin before

and after phenolic modification
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Table 5 Comparison of surface tension between PAA

resin and phenolic modified PAA resin

o PAA RIS AME BB PAA RITHKIIMHE
MR %L
/mN+-m™! /mN-m™!
1 28.761+0.030 28.736+0.025
2 29.679+0.029 25.648+0.025
3 30.732+0.029 17.895+0.028
SEIE 29.724+0.029 24.093+0.028
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STUDY ON PROPERTIES OF PHENOLIC MODIFIED POLYARYLACETYLENE
RESIN MATRIX COMPOSITES
MIAO Chun-hui, ZHAI Quan-sheng, YE Hong-jun, ZHAO Yan-wen
( AVIC Composite Corporation, Beijing 101300, China)

Abstract : Polyarylene acetylene (PAA) resin is an ideal substrate for ablative thermal protection composite
materials because of its high carbon residue rate and low water absorbency. The PAA resin was modified by phenolic
resin. The curing reaction characteristics and shrinkage characteristics of different resin systems were analyzed before
and after the modification. Composite laminates were made with different fiber/resin systems. The bending and inter-
laminar shear properties of laminates were tested, and the cross section and the fracture appearance of different sys-
tem laminates were compared. The results show that the mechanical properties of the laminates made of PAA resin
modified by phenolic resin are obviously improved, and the defects in the laminates are obviously reduced. After the
modification of the phenolic resin, the curing shrinkage of the PAA resin is reduced and the surface tension of the
PAA resin is reduced. In the curing process, the phenolic resin and the PAA resin are prepolymerized. These prop-
erties and the change of curing properties can reduce the defects of the laminate.

Key words : polyarylacetylene resin; composites; phenolic modification; crack defect
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