Government Women College of engineering, Ajmer
Mechanical Engineering Department

Mid Term paper (March, 2018)

Semester:- VI
Subject:-NON DESTRUCTIVE TESTING

Answer any FOUR questions:- (4*5=20)

1) What are the different types of penetrants used? Explain the methods of cleaning
the excess dye from the surface after dwell time in liquid penetrant test.

2) Explain the scientific principle used behind the liquid penetration test? Name and
explain the phenomenon by which the liquid penetrate in upward and downward
direction in a liquid penetrant test?

3) What are the three different methods of visual inspection to detect the flaws which
could not be detected by normal optical vision. Explain any one of them.

4) What are the two methods of magnetization of a specimen in magnetic particle
inspection? Explain any one method along with its different types.

5) Name the device used to find the magnitude of an optimized magnetization field to
be applied on a specimen. Name and explain its different types.

6) Explain the principle behind the magnetic particle inspection? Explain the
hysteresis curve.



Question 1

The penetrant comes in two types of liquids-visible dye (colored red) and fluorescent dye (colored
green-yellow).

Method A - Water Washable: penetrants can be removed from the part by rinsing
with water alone. These penetrants contain an emulsifying agent (detergent) that
makes it possible to wash the penetrant from the part surface with water alone.
Water washable penetrants are sometimes referred to as self-emulsifying
systems.

Method B - Post-Emulsifiable, Lipophilic: the penetrant is oil soluble and interacts
with the oil-based emulsifier to make removal possible.

Method C - Solvent Removable: they require the use of a solvent to remove the
penetrant from the part.

Method D - Post-Emulsifiable, Hydrophilic: they use an emulsifier that is a water
soluble detergent which lifts the excess penetrant from the surface of the part
with a water wash.

Question 2

Capillary action is the movement of water within the spaces of porous materials due to the forces of adhesion,
surface tension, and cohesion. Adhesion is how the water molecules like to stick together. Surface tension is
what makes water stay in a puddle on a surface. Cohesion is how the water molecules like to stick to other

between the molecules. Surface tension limits the depth to which penetrant will seep into a crack.

Question 3

The three methods of visual inspection to detect flaws are:-
a) By optical devices like microscope
b) By rigid borescope

c) By flexible borescope
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Question 4

Two methods of magnetization of specimens are :- direct contact and non contact method
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Question 5
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