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I. COURSE OVERVIEW:

This course deals with theory behind the experimental techniques and their process. The main focus is
on principal of measurements and their uses on the practical problems. The students will learn about the
electrical circuits, their sensitivity and effects. Broad knowledge on the two photo-elasticity concepts,
techniques, materials used and their effects. A glimpse of three-dimensional photo elasticity will be
given. Various applications of coatings will be discussed along with advantages. A view point on
calibration photo elastic model materials is appreciated. Two element and three element rosettes and
gauges are addressed.

II. COURSE OBJECTIVES:
The students will try to learn:

I.  The effects of force and motion while carrying out the innovative design functions of
engineering. Bring awareness on experimental method of finding the response of the structure
to different types of loads.

II. The relation between the mechanics theory, experimental stress analysis, and the mechanical,
optical, pneumatic and electrical strain gauges for strain measurement.

L. The fundamental concepts and newly experimental techniques and able to use the experimental
techniques on the practical problems.

IV. The fine presentation related to the experimental paper.

ITI. COURSE OUTCOMES:

After successful completion of the course, students will be able to:

CO 1 Understand the principles and range of measurements used to discover the responses of the
structure

CO 2 Apply about the various extensor meters for finding the response of the structure to different
types of loads.

CO 3 Analyse the strain sensitivity in metallic alloys and techniques for strain measurement

CO 4 Make a use of the two- and three-dimensional photo elasticity concepts and effects

CO 5 Apply the various photo-elastic coatings, methods and their applications to the study of stress
distribution

CO 6 Explain the effect of stress model, fringe order techniques and calibration photo elastic model
materials



MODULE-I: BASIC CONCEPTS (09)

Stresses, Strains and Displacements - Determination of Principal Values of Stresses and Strains in 2-D &
3-D - Maximum Shear Stress - Strain Measurement Using Mechanical Extensometers -Principles of
Measurements - Basic Characteristics and Requirements of a Measuring System -Sources of error -
Statistical Analysis of Experimental Data - Non-Contact Measurement.

MODULE-II: ELECTRICAL RESISTANCE STRAIN GAGES (09)

Strain sensitivity in metallic alloys, gage construction, adhesives and mounting techniques, gage sensitivity
and gage factor, performance characteristics, environmental effects, strain gage circuits; Potentiometer,
wheat stone’s bridges, constant current circuits.

MODULE-IIT: TWO- AND THREE-DIMENSIONAL PHOTO-ELASTICITY (09)
Two-dimensional photo elasticity; Concepts of light-photo-elastic effects, stress optic law-interpretation of
fringe pattern-compensation and separation techniques; Photo elastic materials; Introduction to three-
dimensional photo elasticity.

Photo elastic (Bi-refringent) coatings, effects of coating thickness, brittle coatings, types of brittle coatings,
advantages and brittle coating applications, crack detection methods and Moire methods: Applications and
advantages.

MODULE-IV: PHOTO-ELASTICITY (09)

Nature of light, wave theory of light, optical interference, stress optic law, effect of stressed model in plane
and circular polariscopes, iso clinics and iso-chromatics, fringe order determination fringe multiplication
techniques, calibration photo elastic model materials.

MODULE-V: NON-DESTRUCTIVE TESTING (09)

Different types of NDT Techniques - Acoustic Emission Technique - Ultrasonic - Pulse-Echo -

Through Transmission - Eddy Current Testing - X-Ray Radiography - Challenges in Non-Destructive
Evaluation - Non-Destructive Evaluation in Composites - Concepts of Image

Processing Theory.
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VIII. MATERIALS ONLINE
1. Course template.
2. Assignments.
3. Tutorial question bank.
4. Model question paper — I.
. Model question paper — II.
. Lecture notes.
. Power point presentations.
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