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This paper deals with contact problems between solids. This type of problem can be encoun-
tered in mechanical systems where contact between moving components can give rise to high
stresses, particularly in the neighborhood of contact zones. The analyzed model consists of
a birefringent epoxy disk under diametric compression between two plates, one made of a
birefringent epoxy and the other one made of steel. The model allows therefore analyzing on
a polariscope, with plan polarized light and circularly polarized light, both types of contact
(rigid/deformable and deformable/deformable). A numerical solution is used to determine
stresses in the whole model, particularly in the neighborhood of the contact zones. Simulated
isochromatic fringes and isoclinic fringes are compared to the experimental ones obtained on
the analyzer of a polariscope. Relatively good agreements are achieved between the experi-
mental solution and the finite element solution; by zooming on the contact zones one can see
that photoelastic fringes show clearly the areas of maximum shear stresses and their relative
positions in the neighborhood of the contact zones. The blue color on the simulated photoe-
lastic fringes corresponds to the dark color on the experimental fringes. Comparison is also
made with theoretical results obtained by Hertz theory of contact.

Keywords
Contact stress, Birefringent, Isochromatic, isoclinic, Simulation

References

[1] A. BILEK; J. C. DUPRE; A. OUIBRAHIM; F. BREMAND, 3D Photoelasticity and numer-
ical analysis of a cylinder/half-space contact problem. Computer Methods and Experimental
Measurements for Surface Effects and Contact Mechanics Vol 49(VII), 173-182 (2000).
[2]1R. S.ABODOL; A. M. GOUDARZI; R. A. ALASHTI, Finite Element Analysis of Elastic-
Plasti Contact Mechanic Considering the Effect of Contact Geometry and Material Propertie.
Journal of Surface Engineered Materials and Advanced Technology V.1(3), 125-129 (2011).
[3] B. MIJOVICAND; M. DzocL0O, Numerical contact of a Hertz contact between two elastic
solids. Engineering Modeling 17(3-4), 111-117 (2000).

[4] A. BILEK; F. DIEDDI, Photoelastic and numerical stress analysis of a 2D contact problem
and 3D numerical solution for the case of a rigid body on a deformable one. WIT Transaction



on Modeling and Simulation Vol 51( ), 177-187 (2011).

[5]1 K. RAMESH; T. KASIMAYAN; S. B. NEETHI;, Digital photoelasticity - A comprehensive
review. The Journal of Strain Analysis for Engineering Design Vol. 46(4), 245-266 (2011).
[6]J. W. DALLY; F. W. RILEY, Experimental stress analysis. McGraw-Hill, Inc, City, 1991.
[7] K. L. JOHNSON, Contact mechanics. Cambridge University press, 1985.



