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Linear scanning force measurement method based on photoelastic particles

CHEN Fu-xing, YANG Chao-yu, SHAO Rong-shen, HUANG Xuan-ge, ZHANG Xing-gang
(College of Physics, Guizhou University, Guiyang 550025, China)

Abstract: The method ofmeasuring contact force by line scanning from the loading point to the
center of the circle basedonthe stress light diagram of photoelastic particles was presented. The
boundary, center and radius of the model particlewere obtained through digital image processing, af-
ter obtaining the isochromatic fringe pattern of the stress-optic pattern of the photoelastic particles in
the orthogonal circ*ularly polarized light field. A method to automatically detect the contact point in-
formation of particleswas proposed based on the square gray gradient distribution map of stress-optic
pattern. Within the scope of the force,combining contact point location information, the change of
light intensity from loading point to the center of the circle in every case of contact force was simulated
using photoelastic theory of two-dimensional disk particzleswith multi-point loading. And the particle
contact force was found by comparing this with experimental stress-optic pattern.

Key words: photoelastic particle; multi-point loading photoelastic forcemeasurement digital im-
age processing
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