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A B S T R A C T

Glazed ceramic flooring tiles have a protective layer that rests over the material, making them

impervious to water and stain penetration. A typical defect found in the ceramic tile is delami-

nation. This paper describes the problem of detecting delamination and defects of typical ceramic

tiles by using Double Exposure Digital Holographic Interferometry (DEDHI), as a non-destructive

technique. The specimen tiles of different qualities (defected) having dimensions 10 cm × 12 cm

are used as the sample tiles. These tiles are subjected to mechanical and thermal stressing and

their double exposure digital interferograms are recorded. Digital reconstructed images show

various fringe patterns. It is found that the defected samples show the irregularity in the fringe

patterns and the shape of the fringes changes accordingly the defect, crack and debonds present

in the samples. The compared fringe patterns, with fringe patterns of high quality on ceramic

samples give reasonably interesting results.

1. Introduction

Silica and ceramic based materials are widely used in industry as well as in construction of buildings all over the worlds. Ceramic

materials, which include monolithic ceramics and ceramic-matrix composites, have been identified as potential candidates for high-

temperature structural applications because of their high-temperature strength, light weight and excellent corrosion and wear re-

sistance [1]. In order to encourage the expanded application of engineering ceramics, the use of appropriate non-destructive eva-

luation approach is critical to effective process control and the assurance of high-quality products and reliable performance in service

[2–5]. There are many methods such as pulsed tomography, radiography, liquid penetrant method, ultrasonic inspection etc., and

many acoustic methods were reported for the non-destructive testing of ceramics. But these methods are difficult and expensive.

Hence there is wide scope in this field to use a method which is cost effective and easy to implement.

As ceramic materials are widely used in space shuttle tiles, thermal barriers, high temperature glass windows, fuel cells glassware,

windows, pottery, corning ware, magnets, dinnerware, ceramic tiles, lenses, home electronics and microwave transducers, it is

necessary to study the strength and capability of these materials by using suitable methods. Minor cracks and defects plays important

role in these applications. It is well known that double exposure holographic interferometry (DEHI) technique is a well-established

optical method where two image holograms are recorded before and after an object’s deformation. DEHI measures displacement

maps that can be used to determine the surface deformation [6,7], Young’s modulus [8,9], Poisson’s ratio [10], thermal expansion

coefficient [11], diffusion coefficient [12,13], thickness of thin films [14–17] etc. In recent years, DEHI technique has received
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