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1.
Explain the principles and process of dye-penetrant detection of defects.  List the    
applications, advantages and limitations of the technique.

2.a)
Explain the principles, applications and limitations of X-ray radiography.

b)
Calculate the size of smallest discontinuity detectable using radiographic set up of 4% sensitivity on a casting of 75mm thickness.
3.a)
Write a brief account of X-ray film characteristics.

b)
List the sources of gamma rays and explain the various techniques adopted for recording of radiation.

4.
Explain how ultrasonic waves are generated. Describe with a neat sketch ultrasonic testing of materials.

5.a)
What are the advantages and limitations of magnetic methods of testing ?

    b)
Describe with neat sketches the induced-current method of magnetization of a ring shaped part.  What are its advantages ?

6.
Discuss the principles, operating variables, and discontinuities detectable by eddy-current inspection.

7.a)
Describe the operating procedure with typical screen pictures obtained in sorting two steels of different composition by suitable NDT instrument.

   b)
What is thermal inspection ?  Explain the processes adopted with typical applications.

8.
Write short notes on:


(a)
Accoustic emission methods.


(b)
Pressure tests.


(c)
Liquid surface acoustical holography


(d)
Special techniques in ultrasonic methods.
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1.
Explain the principles, applications, advantages and disadvantages of acoustic holography.
2.
Explain the principles of X-ray radiography.  Discuss (i) Sensitivity and factors affecting, and (ii)  Optimum distance of source to film in X-ray radiography.

3.a)
What are the  commonly used gamma ray sources ?

   b)
Write on (i) 
Xeroradiography      and 
(ii)
Fluoroscopy.

4.
Describe briefly the principle of flow detection by ultrasonic pulse-echo method.


List the basic equipment necessary for it with a neat sketch of the unit.

5.a)
What is Magnetography ?

   b)
Explain with neat sketches the effect of direction of magnetic field on detectability of discontinuities of different orientations.

    c)
What is the necessity of demagnetizing after inspection?  Illustrate with examples.

6.
Describe the principles, applications, advantages and disadvantages of eddy current methods of non destructive testing.

7.
Explain the principles of hysteresis-loop tests and comparator-bridge tests.  What are the applications of the electromagnetic testing methods?  What are the limitations ?
8.
Write short notes on :


(a)
Accoustic emission methods.


(b)
Thermal inspection


(c)
Liquid penetrant cleaners and developers 


(d)
Potential drop methods.
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1.a)
Explain the principles and applications of liquid penetrant flow detection methods.

What is sensitivity ?  What factors affects sensitivity ?  

b) Briefly explain the principle and scope of dynamic inspection.

2.a)
Explain the differences in principles of use of X-rays for detection of defects and for crystal structure determination.

   b)
Briefly explain the methods of recording of radiation in radiographic tests.

3.a)
What are the advantages of gamma radioagraphy over X-ray method ?

   b)
How gamma rays are generated for industrial radiography ?  Name 5 sources of gamma rays.

   c)
The sensitivity of a radiographic setup is 3% what is the thickness of smallest crack that can be detected in a casting of 50mm thickness ?
4.
Explain with a neat sketch the principles of ultrasonic testing of materials.  Write on the advantages, disadvantages and typical applications of ultrasonic waves.

5.
Write a detailed account of the principles involved, equipment required, procedure adopted, applications and limitations of magnetic particle inspection techniques.

6.
Describe the principles of the through coil method and the probe method of eddy current tests with neat sketches.  Compare and contrast the applications of eddy current and magnetic particle inspection methods.

7.a)
Explain the principles, and applications of electromagnetic test methods.

b)
What is thermography ?  Explain briefly the principles, uses and limitations of the method in non-destructive evaluation of industrial products.

8.
Write short notes on :

(a)
Accoustic emission methods

 
(b)
pressure methods


(c)
Magnetography


(d)
Generation of ultrasonic waves.
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1.
What is holography ?  With a neat sketch of the optical systems explain the principles of recording and reconstruction of image of object.  What are the advantages of the technique.
2.a)
Distinguish between X-ray diffraction and X-ray radiography.

   b)
What is radiographic sensitivity ?  Calculate the minimize size of  crack that can be detected in a casting of 75mm thickness using a radiographic set up of 2% sensitivity.

3.a)
Write on the scope of application, principles and sources of gamma ray radiography.

    b)
Briefly write on recording methods in radiography.

4.a)
What are the characteristics of ultrasonic waves ?

   b)
Write a brief account of ultrasonic methods of testing.  List the applications, advantages and disadvantages of ultrasonic methods of testing.

5.a)
Describe with neat sketches the methods of generating fields for detecting cracks of generating fields for detecting cracks of different orientation in steels by magnetic methods.
   b)
Write a brief note on desirable characteristics of magnetic particles and suspension liquids.

6.
Compare and contrast the principles and applications of eddy current methods and potential drop methods of non-destructive tests.
7.
Explain with a neat sketch the working principles of an absolute single-coil test system.  What are its applications ?

8.
Write short notes on :


(a)
Accoustic methods of inspection


(b)
Leak detection


(c)
Thermal inspection


(d)
Liquid penetrant materials.
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