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Fig. 1 The NIR spectrum of Ethanol Fig.2 NIR spectra of T he curing process
of phenolic resin
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Fig.3 NIR spectrum of glass—fiber reinforced phenolic resin prepreg
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Fig. 4 The PC1 spectra of prepreg
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Table I Regression coefficient of principal com ponent score and composition content

Principal component pPCl PC2 PC3 pc4 PC5 PC6 PC7 PC8 PC9 pCl0

Volatile content 0.3555|0.1045|0.0437 | 0.0212 | 0. 0287 [7. 00E-05 0. 0879 | 0. 0052 | 0. 0017 | 0.0078

Resin content 0.724910.0113 | 405 | 0.0177 | 0. 0961 | 0. 0029 | 0. 0154 | 0. 0024 | 0. 0075 | 2E-06
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Fig.8 Plot of resin content against the PC1 score
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Table 2 Results of quantitative models obtained with different treatment
M odel R R' RM SEC RMSEC’ RMSEP RMSEP
Volatile content 0.9592 | 0.9847 0.2513 0. 1541 0. 3054 0. 1885
Resin content 0.9719 | 0.9675 0.6827 0. 7381 0. 6114 0. 6549
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Application of PCA for quantitativing the resin and volatile
content of glassfiberreinforced phinolic resin prepreg
by near infrared spectroscopy

SUN YanHeng, HUANG Yu-dong, WANG Chao

(Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The near-infrared reflectance spectroscopy of glassfiber reinforced phenolic resin prepreg has been studied. T he
curing process of phenolic resin was investigated with Principal component analysis (PCA) method. The mathematical
models between near-infrared spectral parameters and quality standard of glass{iber reinforced phenolic resin prepreg
(resin content and volatile content) are built up and the effects of the analysis accuracy were investigated using the Princi-
pal component regression. It was found that root mean square error of prediction for the resin content and volatile cont ent
is 0.6114 and 0. 1885 respectively. Above results show the feasibility of the near-infrared analytic technology for detecting
quality of composite prepreg.
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