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Quantitative Image Processing Method for SEM Micrographs of Carbon Fiber

Zheng Bin Chen Conghui Hu Shengbo Feng Zhihai

(Science and Technology on Advanced Functional Composites Laboratory , Aerospace Research

100076)

Huang Na
Institute of Materials & Processing Technology , Beijing

Abstract A study of image processing and data analysis of SEM micrographs of T300,GCF-1 and GCF-2 car-
bon fiber samples was described in this paper. A Matlab program compiled in this study was employed to study the sec-
tion patterns of carbon fibers. The diameter, roundness,quantity and scale of grooves on carbon fiber surface can be
obtained by image processing and data analysis method established in this research. A Weibull distribution of the
grooves on the surface of all three kinds of CF samples was discovered. The evolution of the surface properties during
heat treatment up to 2 500°C showed the similarity of the CF’ s structure. The roundness of T300 carbon fiber is less

than GCF-1 and GCF-2. By using this method, the physical properties of carbon fiber’ s surface can be quantitatively

characterized.
Key words Carbon fiber,SEM ,Image processing,Groove , Weibull distribution
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Fig.1 SEM micrographs of section patterns of three

representative carbon fibers 10 000x
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Fig.2  Schematic diagram of image processing and data analysis for SEM micrograph of carbon fiber sample

F1 JLFMERAHESEREGEEESLEE R
Tab.1 Quantification results of a series of carbon fiber samples

R AR R SRR R ST AY m? SRS/ m FHHEAR wm  «
T300-3K 480419 2720 38.54 24.75 7.30 0.802
T300-6K 464054 2723 40.53 25.45 7.17 0.777
T700SC 446090 2429 38.96 22.70 7.50 0.981
T80OOHB 230193 1909 20.11 17.84 5.23 0.861
GCF-1 444347 2495 38.81 23.32 7.04 0.883
GCF-2 445381 2529 38.90 23.63 7.04 0.862
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Fig.3  Schematic diagram of the definition of grooves on

carbon fiber surface
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Fig.5 Distribution of grooves on T300 carbon fiber surface
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Tab.2 Quantitative image processing results of carbon fiber surface treated at different temperature
T300 GCF-1 GCF-2
AL IR/ C

B/ m B o B/ pm B o AR/ pm B o

RALBE 7.17 0.777 7.04 0.883 7.04 0.862

1800 6.62 0.803 6.78 0. 804 6.67 0.926

2000 6.60 0.796 6.74 0.826 6.55 0.835

2300 6.49 0.830 6.53 0.865 6.53 0.853

2500 6.45 0.824 6.42 0.888 6.38 0.845
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