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A Study on the Development of Photoelastic Experimental Hybrid
Method for Color Isochromatics.
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Abstract

Isochromatics obtained from photoelastic experiment shows the stress distributions of full field of a
structure under a load. Therefore stress distributions of the structure can be read at a glace through
isochromatics. Many experimental data are obtained from isochromatics. And then, the various
photoelastic experimental hybrid methods have been developed. Until now, monochromatic light has
been used for photoelastic experimental hybrid method. Therefore the photoelastic experimental hybrid
method used until now is called the photoelastic experimental hybrid method for black and white
isochromatics. When stresses are analyed by photoelastic experimental hybrid method, many
experimental data are needed. Therefore some fringe orders of isochromatics are needed for the
photoelastic experimental hybrid method for white and black isochromatics. Therefore in this paper, the
photoelastic experimental hybrid method for color isochromatics is developed. In this case, two fringe
orders are enough for the experimental data of photoelastic experimental hybrid method for color
isochromatics. Applying the method to stress concentration problems, its validity is confirmed. In the
precision, the photoelastic experimental hybrid method for color isochromatics is better than the
photoelastic experimental hybrid method for white and black isochromatics when fringe orders of
isochromatics are few. When fringe orders are few, the photoelastic experimental hybrid method for

color isochromatics can be used to analyze stress through few fringe orders of isochromatics.
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START

Measure physical properties
and stress fringe values

I

Do photoelastic experiment for stress concentration
problem

1

Take pictures by CCD-camera system and compare
isochromatics fringe pattern for every slice

¥

‘ Measure isochromatics data and position-coordinates H

T
Calculate a, and b, from Hooke - Jeeves obtain stress &
stress functions

T
Plot isochromatic fringe patterns using stress optic law
with the stress components

Ives

Compare

exp. fringe patterns with the
plotted fringe patterns by hybrid
method

Plot stress components |

Fig.1 Flow chart of photoelastic experimental hybrid

method

(a)Actual isochromatics

Fig.2 White and black isochromatics

(b) Graphic isochromatics
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