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Fig.1 Standard images of 1—9 grade carbon black dispersion statuses
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Tab.1 Three characteristic parameters of standard images of

1—9 grade carbon black dispersion statuses

SN FHIE S5
£ SFD DDV CDV
1 1.5800 3.0102x10°  1.8424x10*
2 1.590 4 1.777 3X10*  5.894 5x107°
3 1.5514 1.426 7X10°  9.0864Xx10°
4 1.5578 1.483 8x10*  1.5300%X10°°
5 1.5122 5.3662x 10 2.9802x10°
6 1.5382 5.1351x10"  2.676 1x10°
7 1.6154 1.6326X10°  5.4420x10"
8 1.5254 8.762 1X10"  2.5368x10°
9 1.657 8 1.6323x10°  7.5685%x10"
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Fig.2 Localization of zinc oxide particles in SBR vulcanizate
by mapping spectrogram
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Fig.3 HR-TEM images of SBR vulcanizate before and after filtering
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Fig.4 Binarization of HR-TEM images of SBR vulcanizate
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Fig. 6 Demonstration of determination of carbon black dispersion grade in HR-TEM image of SBR vulcanizate
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Determination of Carbon Black Dispersion Grade in SBR Vulcanizate
Based on Image Processing
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Material Handling Tech-Engineering Ltd, Yangzhou 225009, Chinal

Abstract: The dispersion of carbon black in styrene-butadiene rubber (SBR) vulcanizates was obtained
by high-resolution transmission electron microscope (HR-TEM) , and the position of zinc oxide particles in the
HR-TEM image was located combined with the mapping spectrum. The binary image containing only carbon
black particles was then obtained by algebraic operations between images based on the image processing
theory using Matlab. Finally, a quantitative evaluation method of carbon black dispersion in HR-TEM
images was established based on the fuzzy comprehensive evaluation theory, and the determination of the
carbon black dispersion grade was achieved. The results showed that, compared with the traditional manual
identification method, the method based on image processing could achieve quantitative analysis of the
dispersion status of carbon black in SBR vulcanizate,and this method improved the accuracy and reliability
of the determination of carbon black dispersion grade to a certain extent.

Key words: image processing; carbon black; dispersion grade; SBR; HR-TEM; fuzzy comprehensive

evaluation



