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Tmage Processing For Shearing Interferometry Fringe Patterns And
Investigation Of The Problem Of Contact Stress Using Mixed Method

Abstract

This paper mainly includes two parts as follows:
i . Image Processing And Analysis For Shearing Interferometry Fringe Patterns

1> In this paper a new method was presented to analyze the fringe patterns of
shearing interferometry.

2>The problem of image displacement of the tube surface brought by shearing effect
was solved and the relevant equations were deduced to compute the refractive
index, density, temperature and their gradient field. Also the heat transfer
coefficient of the heat-tube surface was acquired.

3>A set of software was programmed to analyze fringe patterns and auto compute
fringe order distribution. The other relevant results also could be computed and
displayed directly on the screen.

4>This method can eliminate the systematic aberrations of the optical system by
subtracting the carrier fringe from the distarbed fringe so to increase the
measurement precision.

1l. Investigation Of The Problem Of Contact Stress Using Mixed Method

1>There are some difficulties in stmdy of the contact stress because the stress
distribution of the contact surface often can't get directly from the experiment. This
paper offered a new method combining experimental technology with numerical
computation to solve the problems of contact stress, assembly stress and residual
stress.

2>An experimental numerical simulation using mixed method to study the contact
stress was designed and accomplished to verify the feasibility of this method.

3>The improved computational model of engine vane was built and the constrained
condition was reformed compared with the traditional model, which simply deal
vane root as a whole rigid body. The computational result indicates that there exist
stress concentration zone in the root part of the vane that should be considered in
the future vane design.

4>The contact stress of the root part of the engine vane was studied using 3D photo
-elastic experiment combining with finite element analysis. The computational
model was built, and the experimental value on sorme test point has been acquired.
A part of numerical computation and program has been finished.

The above researches’ background originated from two consigned projects,

Key words:  Shearing Interferometry, Image Processing, Contact Stress
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