Code No.412104
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EXPERIMENTAL STRESS ANALYSIS
(Aeronautical Engineering)

Time: 3 hours






Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Write a note on the propagation of error during the course of an experimental 
investigation.

   b)
Explain whether a measuring system should be 

· Stable 

· Sensitive or
· Accurate


for the good health of the utilization of such system.

2.a)
What are the factors which call for re-calibration of a measuring system from time 
to time. Elaborate with examples.

   b)
Write a note on the method of least squares for finding a good straight line 
representation of y = f(x) from a given set of experimental observations.

3.
Write notes on

   a)
Pneumatic strain gauges

   b)
Acoustic strain gauges

4.
Make use of neat sketches to illustrate the principle and functioning of a 
Huggenbenger extensometer.

5.
Explain with theory, the use of three element rosette for determination of stress 
field in a plane under loading.

6.
Write a detailed note on the photoelastic technique of stress analysis for structures 
under loading. Also describe in brief 

i) The photo elastic materials

ii) Model preparation

iii) The light source

iv) Interpretation of results.
7.a)
Describe Eddy-Current technique of testing a built-up metallic structure. Does it 
find application in aircraft industry?

   b)
Write a note on Holographic interferrometry. 

8.a)
Describe Stress-Optic relationship in 2-D case.

   b)
Describe Fluorescent dye penetration technique. Where does it find application in 
aircraft industry?
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1.a)
What are the requirements for conducting a good and reliable experiment for 
generating acceptable data and results.

   b)
Describe Random or Accidental errors creeping in during the conduct of an 
experiment. What are the steps to avoid such mistakes.

2.a)
Describe the basic methods of measurements, along with their relevant merits.

   b)
Why is calibration of a system necessitated after certain time internal. Elaborate. 

3.
Describe with a detailed sketch principle and working of a Tackerman optical 
extensometer. What are its added advantages?

4.
Explain with a detailed diagram, the arrangement of a simple resistance bridge for 
strain measurements of a tensile specimen under test. What is the improvement 
suggested in this case.

5.a)
Describe an arrangement for calibration of a bonded strain gage on a specimen 
under test.

   b)
Describe applications of strain gauges in various engineering measurement 
systems.

6.a)
What are the properties of an ideal photo-elastic material. Discuss in brief.

   b)
Describe various steps in preparing a model for testing by photo-elastic technique.

7.a)
Describe largely used non-destructive test on the structure of an all metal aircraft. 
What new techniques are now available?

   b)
Describe in brief Holographic Interferrometry.

8.
Write notes on:
   a)
Stress-optic relationship in 2-D case

   b)
Fluorescent dye penetration testing technique.
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1.a)
What is calibration and how is an instrument calibrated for reliable results? 
Explain with an example.
   b)
What are the basic characteristics of a beam balance? Explain with examples, is it 
applicable to all analog type of instruments?
2.a)
What are different types of errors, coming across during the 
measurements/performing of an experiment in a laboratory? Could you 
systematically 
classify such errors?

   b)
What are the required steps for the designing of an experiment in a laboratory? 
Elaborate with an example.
3.a)
What is understood by the instrument ‘Extensometer’? Explain its undertying 
principle, with an example.

   b)
Describe an extensometer making use of optical gauges.

4.a)
Explain the principle behind the use of strain gauges in details.

   b)
Name and explain the application of strain gauges in measuring lift, drag and 
trutching moments of a lifting body in a wind tunnel.

5.
Make use of strain gauges and appropriate supporting instrumentation for plotting 
deflection curve of a cantilever beam under loading. Design the set-up and 
explain the methodology for performing this experiment.
6.
Explain the principle behind the experimental technique, photo elasticity. What 
are its relevant merits and applications in the analysis of stresses/strains of 
experimental models in a laboratory?

7.a)
Describe Ultra-Sonic testing technique in NDT, used in aircraft industry.

   b)
Explain the principle behind dye-penetration technique used in aircraft industry.

8.
Write notes on:
   a)
Eddy current testing

   b)
Radiographic testing
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1.a)
What is systematic error in the course of an experiment? How to detect and avoid 
this category of error?

   b)
Define the term ‘accuracy’ in performing/conducting an experiment. Is it a 
function of the scale reading of instrument? Discuss.

2.a)
How will you pick up an instrument from the available lot for your experiment, 
which you have designed for yourself. Explain the guide lines for your selection.

   b)
What is understood by the terms uncertainty, and its propagation, during the 
course of experimental works/investigations.
3.
Describe a Huggenberger Extensometer with a neat sketch. Explain its use with 
underlying principle.

4.
Describe with a neat sketch, the principle and details of linear variable 
differential transformed for the measurement of displacement. 

5.a)
Develop basic relation for Resistance-type strain gauge from the first principle.

   b)
What are the factors for selection and installation of bonded metallic strain 
gauges?

6.
Describe a Wheatstone bridge, used in measuring unknown resistance, with 
description of circuit. Hence discuss methods of balancing d.c. resistance bridge.

7.
Describe the photo elastic technique for measurement and analysis of stress-
patterns developed in a circular dise with central hole, under compressive loading, 
(2-D case).

8.
Write notes on:
   a)
Brittle Lacquer coating technique

   b)
Moire Fringe technique
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