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QUESTION BANK 

Name of the Department : Mechanical Engineering 

Subject Code & Name  : OML751 & TESTING OF MATERIALS 

Year & Semester  : IV & VII 

Unit-I   Introduction to Materials Testing 

PART A 

1. What are the major types of materials? 

Metals 

Ceramics 

Polymers 

Composites. 

 

2. What are the benefits of testing? 

Safety issues can be identified. 

Reliability 

Cost effective 

 

3. Differentiate between destructive test and Non-destructive test. 

 

 

 

 

 

 

 

 

 

4. What are the stages in development of testing? 

1. Define the problem 

2. Research the problem 

3. Develop the possible testing methods 

4. Evaluate the Alternatives 

5. Initial Design 

6. Construct prototype 

7. Test and Evaluate the prototype 

8. Communicate the design 

9. Redesign 

 

5. What are the types of material testing? 

Quantitative measurements of loads 

for failure, damage or life to failure 

under loading and environmental 

conditions 

They do not measure  loads for 

failure, damage or life to failure 

under loading and environmental 

conditions 

Result is given directly by observers Skilled judgment are usually 

required to interpret test 

Not applied on working condition applied on working condition 
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Destructive testing 

Non-Destructive testing 

Material characterization testing 

 

6. Differentiate between precision and accuracy. 

Accuracy - The maximum amount by which the result differ from true value. 

Precision - Degree of repetitiveness. If an instrument is not precise it will give different 

results for the same dimension for the repeated readings. 

7. Define ISO. 

International Organization for Standardization is an international standard setting body 

composed of representatives from various national standard organizations . 

8. What is the testing Standard organization followed in India 

BIS is the National Standard Body of India established under the BIS Act 2016 for the 

harmonious development of the activities of standardization, marking and quality 

certification of goods and for connected matters. 

 

9. Give the factors to be considered during selection of materials. 

Colour 

Performance 

Corrosion  

Cost 

Wear of materials 

Mechanical properties etc. 

 

10. Define prototype. 

It is often madeand subjected to simulated service testing to demonstrate whether 

the component function properly . 

11. Why development of testing is necessary? 

Problem regarded as difference between actual and desired situation.it diagnosis 

the situation 

Development of various cost, time, sample and labour minimizing testing 

techniques. 

Destruction of materials reduction techniques. 

Scale up of a testing technology. 

Improvement of product performance. 

Reduction of Existing process spread 

 

 

PART B 
 
1. What do you understand by testing of materials and  classify the various material testing. 

2. What are the steps to be followed to selection of materials.. 

3. Explain the various stages in development of testing in detail. 
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4. How will you represent the result analysis of testing? 

5. Draw the block diagram of the classification of metals and describe the types. 

6. Explain with examples the difference between destructive and non-destructive testing 

7.  What is BIS? Explain its organization 

 

Unit-II Mechanical Testing 
PART A 

 
1. What are the two types of Deformation in metals? 

 Plastic Deformation 

 Elastic Deformation 

 

2. What is plastic deformation?  

When a body is subjected to a force, it will tend to deform. When the deformation 

exceeds the elastic limit it will not regain to its original form. 

3. What is Elastic deformation? (MAY 2011) 

When a body is subjected to a force, it will tend to deform. When the deformation 

within the elastic limit it will regain to its original form 

4. In what ways plastic deformation takes place? 

Two methods, 

 Slipping 

 Twinning 

5. Define slipping.  

It is defined as the shear transformation, which moves the atoms over a number of 

interatomic distances relative to their initial position. 

6. Define Twinning? 

It is the two plastic deformations which takes place along two planes due to set of 

forces acting on a given metal. 

7. Define fracture?  

Separation of Solids in to two Parts. 

8. What are the two components of the process of fracture? 

 Crack initiation 

 Crack propagation 
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9. What are the different types of fracture/ Brittle?  

 Ductile 

 Fatigue 

 Creep 

10. What is the use of izod test?  

To determine the impact strength of the material 

11. What is the yield strength? 

The material yield without a change in the load 

12. What are the tests conducted in the material?  

Impact test, hardness test, shear test, tensile test, fatigue test, creep test 

13. What is fatigue fracture?  

It is the fracture that occurs under repeatedly applied fatigue stresses 

14. What is Brittle fracture?  

It takes place with minimum of plastic deformation and very rapid crack Propagation. 

15. What is creep fracture?  

It is the fracture that takes place due to excessive creeping of metals under steady 

loading and high temperature. 

16. What is the need of mechanical test?  

In order to determine which material is best by knowing the properties such as 

hardness, ductility, Strength. 

PART B 
 

1) Draw the engineering stress – strain curve for mild steel, aluminium and cast iron. 

Discuss the tensile test and different mechanical properties obtained in tensile testing.  

2) Write short notes on a compression test. 

3) List the various types of hardness testing. Write a short note on Brinell, Rockwell and 

Vickers hardness and their significance.  

4) Draw the creep curve and explain the different stages of creep damage. 

5) Draw the S-N curve for ferrous and nonferrous metals and explain how endurance 

strength can be determined. Also discuss the factors that affect the fatigue life.  

6) What does impact test signify? Explain impact izod test with neat sketch? 
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7) What is fatigue failure? How fatigue test is carried out? Explain. 

8) What do you mean by engineering stress and true stress? Explain. 

9) Draw the typical engineering stress verse engineering strain curves for ductile and 

brittle materials and explain differentiate between ductile fracture and brittle fracture. 

10) Explain the testing procedure of  

(i) Tensile test  

(ii) Creep test  

UNIT 3 – Non-Destructive Testing 

PART A 

1. What are the advantages of usingNDT? 

Reusable 

Safety 

Accuracy 

Cost effective 

quality. 

 

2. Name the different Stages of NDT? 

1) Testing  

2) Recording and reporting 

3) Interpretation and Evaluation           

4) Zesis gauge block interferometer. 

 

3. Name the common NDT methods 

Acoustic Emission Testing 

Electromagnetic Testing 

Liquid Penetrant Testing 

Magnetic Flux Leakage 

Radiographic Testing 

Thermography 

Ultrasonic Testing 

 

4. List the types of Visual Inspection 

1. Unaided Visual Inspection 

2.Aided Visual Inspection 

 

5. What are the Visual aid tools used in Visual Inspection? 

Magnifying glasses 

Fillet weld gage 

Illuminated Magnifier 

Holography 
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Borescope 

Magnifying mirrors 

Endoscope 

 

6. List the various factors affecting Visual Inspection 

a. Surface condition 

b. Physical condition 

c. Environmental factors 

d. Physiological factors 

 

7. What are the application of visual inspection? 

(a) welded joints 

(b) inspecting irregularities 

 

8. What is penetrant Dwell? 

Penetrant is left on the surface for a sufficient time to allow as much penetrant as possible to   

drawn into defect. 

9. Name the methods to remove excess penetrants. 

Water washable 

Solvent removable 

Post Emulsifiable. 

 

10. Classify the penetrants. 

It can be classified into 1. Fluorescent Penetrants  2. Visible Penetrants 

11. What are the magnetic properties of materials? 

1. Hysteresis loop, 2. Permeability  

12. Write the types of Magnetisation 

1. Circular Magnetisation 

2. Longitudinal Magnetisation 

 

13. List the components used in Magnetic particle Inspection. 

Permanet magnet 

Eletromagnetic Yoke 

Current flow probes 

Flexible coil 

Adajcent cable 

 

14. Define Thermography 

It is defined as uses sensors to determine the wavelength of infrared light emitted from 

surface of an object. 

15. Write the types of Thermography 

1. Passsive type 2. Active typel 3. Optical Excitations 4. Mechanical Excitations 

16. Explain Radiographic testing. 



TAGORE INSTITUTE OF ENGINEERING AND TECHNOLOGY 
Deviyakurichi-636112, Attur (TK), Salem (DT).  Website: www.tagoreiet.ac.in 

Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai 

Accredited by NAAC 

Department of Mechanical Engineering 
 

7 
It uses either X-rays or Gamma rays to examine the internal defects of manufactured 

components,identifying the flaws or defects. 

 

17. Write some applications of Radiographic testing. 

Aerospce industries 

Military defence 

Marine industries 

Petro chemical industries 

Manufacturing industries 

 

18. What are the methods of Eddy current testing 

Pulsed Eddy Current 

Tangential Eddy Current 

Conventional Eddy Current 

Eddy Current array 

 

19. Define Ultrasonic Testing. 
It based on propagation of ultrasonic waves are transmitted to detect internal flaws or to 

characterize the materials. 

20. What are the factors affect Eddy Current inspection? 

(i) Material conductivity. (ii) Permeability. (iii) Frequency (iv) Geometry (v)Proximity 

(vi) Depth of penetration 

21. Write the types of probes in Ultrasonic Testing 

Normal probe 

TR probe 

Angle Probe. 

 

22. Define Acoustic Emission 

It relies on detecting the short bursts of ultrasound emitted by active cracks under load 

 

PART B 
 

1. With neat sketch explain the Visual aided inspection. 

2. Explain the Penetration test with neat diagram? Explain the use of NDT in Manufacturing. 

3. Give brief note on working principle of Liquid penetration test.. State its application. 

4. How magnetic particle testing works and explain it briefly with neat sketch.  

5. Classify NDT methods .Justify any one methods. 

6. Describe the ultrasonic testing with neat sketch. 

7. Briefly explain the important fields of thermography with applications. 

8. Explain the working principle of Eddy current Testing in detail with neat sketch. 

9. Write a brief note on Radiography functions. 
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10. Explain how the Acoustic Emission methods used in testing. 

 

Unit 4 – Material CharacterizationTesting 

PART A 

1. Distinguish microscopic and macroscopic 

Observation 

microscopic Observation macroscopic Observation 

Objects or phenomena is invisible to 

naked eye 

Objects or phenomena is visible to 

naked eye. 

Scale of 1-100 nanometres and 1-1000 

micrometres 

Scale millimetres to kilometres 

Need very high magnification power Need very low magnification power 

 

2. Define magnification 

It refers to amount or degree of visual enlargement of an object or enlarge ment od an 

image 

3. Define Resolution 

It defined as ability to distinguish two very small and closely spaced objects aas separate 

entities. 

4. Name the various lenses used in microscope. 

(i) Objective type  (ii) Ocular lens (iii) Condenser lens. 

5. Differentiate optical and electron microscope. 

Optical microscope Electron microscope 

Uses source of light Uses beam of very fast 

moving electrons 

Held in open space Held inside vacuum 

Low resolution -500X to 

1000X 

High resolution 10000X 

approximately. 

 

6. Name the common method of macroscopic observation 

Mechanical testing 

Diffraction thermal analysis 

Dielectric thermal analysis 
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7. Differentiate SEM AND TEM 

SEM TEM 

Scattered electron microscope Transmission electron microscope 

Used in air/ vacuum Used in vacuum 

Output is 3D image Output is 2D image 

 

8. Why specimen preparation is important in microscopic Technique? 

It facilitating the examination and interpretation of microstructural features. 

9. What are the uses of scattered electrons in TEM? 

X rays the element and mineral information 

Secondary Electrons -image for surface morphology 

Back scattered electrons-observe topography of surface 

10. Define Diffraction Principle. 

Braggs law is which determines the angles of coherent and incoherent scattering from a 

crystal lattice. When X rays are incident on a particular atom, they make an electronic cloud 

move like an electromagnetic wave 

11. What are the commonly methods of Diffraction? 

(i) Electron Diffusion (ii) Neutron Diffusion (iii) X-ray Diffusion 

12. What is spectroscopy? 

It deals with production, measurement and interpretation od spectra arising fron interaction 

of electromagnetic radiation with matter. 

13. Write methods of spectroscopy. 

Ultraviolet- visible spectroscopy 

Electron spin resonance V 

Atomic spectroscopy 

IR and Raman spectroscopy 

Mass spectroscopy 

Nuclear spectroscopy 

 

14. Write the objectives of material characterization. 

To measure accurately the physical properties of materials. 

To measure accurately the chemical properties of materials. 

To determine accurately the structure of materials at atomic and microscopic level structures. 

 

15. Define Scale. 

It ranges from angstorms, such as in the imaging of individual atoms and chemical bonds, 

up to centimetres, such as in the imaging of coarse grain structures in metals 
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PART B 

 
1. Define various methods of microscopic techniques with sketch. 

2. How to use the SEM? Discuss in detail. 

3. How to use TEM .Explain with its merits and application 

4. Briefly describe optical microscope with sketch. 

5. Write short notes on sample preparation in SEM and TEM. 

6. Explain the construction and working of X ray Diffraction. 

7. Explain the construction and working of Spectroscopy 

8. Write short notes on IR and UV Spectroscopy 

9.  . Explain the Electrical and magnetic techniques. 

 

UNIT 5 – Other Testing 

PART A 

1. What is thermal analysis? 

It is form of analytical technical technique most commonly used in the branch of 

materials science where changes in the properties of materials are examined with respect to 

temperature. 

2. Give the various thermal properties 

Thermo-Elastic effect 

Specific heat 

Thermal Expansion 

Thermal stress 

Thermal conductivity 

 

3. State any four methods of Differential Scanning calorimetry 

Heat flux DSC 

Power compensated DSC 

Modulated  DSC. 

Hyper DSC 

Pressure DSC 

 

4. What is the principle involved in thermogravimetric analysis? 

Type of thermos analytical testing performed on materials to determine changes in weight 

in relation to changes in temperature. 

5. Mention the principle involved in Differential Scanning calorimetry. 

Sample and reference are maintained in same temperature, even during a thermal event. 

The energy required maintaining zero, temperature different between the sample and 

reference is measured. 



TAGORE INSTITUTE OF ENGINEERING AND TECHNOLOGY 
Deviyakurichi-636112, Attur (TK), Salem (DT).  Website: www.tagoreiet.ac.in 

Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai 

Accredited by NAAC 

Department of Mechanical Engineering 
 

11 
6. What is Differential thermal analysis? 

Thermo-analytical technique which is used for thermal analysis where thermal changes 

can be studied. IT is used in Oxidation process, Decomposition and loss of water. 

 

7. What is LVDT? 

Linear variable Differential transformer is a electromechanical transducer that can convert 

rectilinear motion of an object to which it is coupled mechanically into electrical signal. 

8. What is the use of X-ray in XRF spectrography? 

X-ray fluorescence is the emission of characteristic secondary Xray rays from a material 

that has been excited by being bombarded with high energy X-rays. 

 

9. State the various components of Dynamic Mechanical Analyser. 

Transducer, sensor, LVDT, drive shaft. 

 

10. What are the types of XRF spectrography? 

Energy dispersive XRF spectrography 

wavelength XRF spectrography. 

 

11. Define inductively coupled plasma. 

Inductive coupled plasma is type of plasma source in which the energy is supplied by the 

electric current which are produced by electromagnetic induction, by time varying magnetic 

fields. 

 

12. List the purpose of chemical anal;ysis. 

Chemical trace analysis 

Elemental trace analysis 

Failure analysis 

Materials analysis and testing 

Material verification 

 

13. What are the benefits of DMA? 

Very soft and hard samples are measured 

Allows very accurate temperature measurement. 

It is more sensitive 

It can provide major and minor transition of materials. 

 

PART B 
 

1. Explain the  types of Differential Scanning calorimetry 

2. Explain the working of Differential thermal analysis. 

3. What are the different loading condition in thermos mechanical analysis? Draw a neat sketch. 

State its applications. 

4. Describe the Thermomechanical dynamic analysis 

5. Describe with neat sketch, XRF spectrography. 
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6. Explain the flow measuring devices:  

(i) inductively coupled plasma  

(ii) ICP OES 

(iii)ICP MS 

7. Draw a simple sketch of X-ray fluorescence and describe each element. 


