
Olecness of something when compared to a true or absolute value. Single factor or measurement. 4. 

The precision of an experiment, object, or value is a measure of the reliability and consistency. A state of strict exactness - how often something is strictly exact. Multiple measurements or factors are needed. 

. Precision 
Points are close to one another 

Accuracy 
Points are generally in the 

center, but have variability. but not near the center. 

Fig. 1.14. Precision vs., Accuracy 

TWO MARK QUESTIONS WITH ANSWERS 

1. What are the major pes of materials? 
Solid materials have been conveniently grouped into three basic categories, 

Metals 
Ceramics 
Polymers 

2. Define line defects. 
Line defects are called dislocations and are the edges of surfaces where 

there is a relative displacement of lattice planes. One type is an edge 

dislocation, and the other is a screw dislocation. 

3. What are the benefits of testing? 
Safety issues can be identified 

It provides reliability 7. 

It is cost effective 

It offers reassurance 
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4. What are types of material testing? 
Materials testing classified into three major categories 

Mechanical testing (or) Destructive testing (DT) 
Nondestructive testing. 

Material characterization testing 
5. Define NDT. 

Nondestructive Testing (NDT) consists of a variety of non-invasive inspection techniques used to evaluate material properties, components, or entire process units. The techniques can also be utilized to detect, characterize, or measure the presence of damage mechanisms (e.g. corrosion or cracks). 
6. Write contrast between NDT and destructive testing. 

DESTRUCTIVE TEST 
NON-DESTRUCTIVE TEST 

Tests are usually quantitative 
measurements of load for 

failure, significant distortion 
or damage, or life to failure 

given loading and 
environmental conditions. 

Tests are usually quantitative and 
rarely quantitative. They do not 
usually measure load for failure or 
life to failure even indirectly. under 

The correlation of result is 
directly given by observer. Skilled judgment and test or 

service experience are usually 
required to interpret test 
indications. 

Destructive tests are not Non-destructive tests may often be usually to apply on parts in 
applied to parts in working assemblies without interruption or service beyond 

maintenance or idle periods. 

Working condition. 

normal 

7. What is the test used to test metals? 
Major test used for testing metals are destructive one i.e., Test, Shear (Torsion test), Test, Creep Test, Bending test etc 
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Why more concentration is needed for selection of materials? 

8. 

Material selection is one of the foremost functions of effective engineering design as it determines the reliability of the design in terms of industrial and economical aspects. 

It is Iterative in nature, there is a strong element of trial and error where an initial design is done and then analyzed, tested, and subjected to trial production. Changes may be made at any stage of the process to satisfy requirements not previously considered or problems just discovered. 
9. What are factors to be considered during selection materials? 

Performance 
Mechanical properties 

Wear of materials 

Corrosion 

Ability to manufacture 

Cost 
Reliability and Environmental Resistance 

Reducibility 
10. What are stages in development of testing? 

Identify the Need & Define the Problem 

Research the Problem 
Develop possible testing methods 

Evaluate the Alternatives & Select Most Promising methods 
Initial Design 

Construct a prototype 
Test and Evaluate the Prototype 

Communicate the Design 

Redesign 
11. Define prototype. 

A prototype, or trial model, is often made and subjected to simulated 

service testing to demonstrate whether or not a machine or vehicle 

functions properly. 
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12. Differentiate precision and accuracy. 

PRECISION 

ACCURACY 

1. The accuracy of an experiment, | The precision of an experiment, S.No. 
The precision of an experiment, 

object, or value is a object, or value is a measure of 

measurement of how closely the reliability and consistency. 

results agree with accepted 

value. 

The degree of conformity andA state of strict 
exactness- 

how 

correctness of something when often something is strictly exact. 
2. 

COmpared to a true or absolute Multiple measurements or raCtOrS 

value. Single factor or | are needed. 

measurement. 

13. Why development of testing is necessary? 
A problem can be regarded as a difference between the actual situation and 
the desired situation. It involves diagnosing the situation so that the focus 

on the real problem. 
Development of various time, cost, sample and labor minimizing testing 

techniques. 
The destruction of material reduction technique. 
Scale-up of a testing technology. 

Increase fundamental understanding of materials. 

*Improvement of the process/product performance relative to the needs and 

demands of customers. 
Reduction of existing process spread, which leads to poor capability. 

14. Define ISO. 

The International Organization for Standardization (SO) is an 

international standard-setting body composed of representatives from 

various national standards organizations. 
ISO is a voluntary organization whose members are recognized authorities 

on standards, each one representing one country. Members meet annually 
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at a General Assembly to discuss the strategic objectives of ISO. The organization is coordinated by a central secretariat based in Geneva. 
15. 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 matters connected 
therewith or incidental there to. 

REVIEW QUESTIONS 

1. Write a review on types of materials. 

Ans: Section No. 1.1 Page No: 1.1 

2. What are aspects that you understand from testing of materials? 

Ans: Section No. 1.2 Page No: 1.9 

3. Write the classification of various material testing. 

Ans: Section No. 1.2 Page No: 1.9 

4. What are the advantages and disadvantages encountered by various material 

testing? 

Ans: Section No. 1.2 Page No: 1.10 

5. Differentiate between NDT and Destructive testing. 

Ans: Section No. 1.2 Page No: 1.14 

6 Why testing of materials are important? 

Ans: Section No. 1.3 Page No: 1.16 

7. What are steps to be followed during selection of materials? 7. 

Ans: Section No. 1.4 Page No: 1.17 

8. What are criteria that affect the selection of materials? 8. 

Ans: Section No. 1.4 Page No: 1.19 
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Identify critical locations. 
Fatigue tests can also be used to determine the extent that widespread fatigue damage may be a problem. 

11. LIMITATIONS 

It fails to recognize the probabilistic nature of fatigue and there is no 

Simple way to relate life predicted by the rule with the characteristics of a 

probability distribution. 
It does not consider the effect of an overload or high stress which may 

result in a compressive residual stress that may retard crack growth. 

TWO MARK QUESTIONS WITH ANSWERS 

1. What is advantage of charpy test on izod test? 

More suitable for low-temperature tests which must be completed within a 

few seconds from the time of removal of the test piece from the coolant. 

This is due to easier placement of the Charpy specimen in the tester 

compared to the Izod. 

Free from compressive stresses around the notch, while gripping of thee 
Izod specimen inside the clamp device produces the compressive stresses 

around the notch. 

2. Define true stress-strain and engineering stress-strain. 

True Stress is Stress value obtained by dividing the instantaneous area into 

applied load 

True Strain is Provides a more realistic assessment of "instantaneous" 

elongation per unit length 

n 
Lo 

Engineering Stress: Stress (nominal stress) is defined as the ratio of 

the applied load to the original cross-sectional area of the specimen 

Stress (o)= applied load/ original cross-sectional area 
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Engineering Strain: Strain is defined as change in length to origi length 
gth to original 

Strain (e) = change in length/ original length 
3. What are the major mechanical properties of material and its test to determine it? 

Mechanical Property 
Destructive Testing Method 

Elasticity, Plasticity Tensile Test, Compression 
Test, Bending Test, Torsion Stiffness, Material Behaviour 

Under Static Load Test 

Creep Behaviour 
Creep Rupture Test 

Hardness 
Brinell, Rockwell, Vickers 

Toughness Impact Test 
Fatigue Behaviour, Fatigue 

Strength 
Wöhler Fatigue Test 

4. What are various failure modes of materials? 
Material failure is the loss of load carrying capacity of a material unit. The material failure happens due to two major phenomena, 

o Deformation failure 

o Fracture failure 
5. How the hardness influence the material properties? 

Hardness' is a structure-sensitive mechanical property of materials, primarily associated with the surface. It is the resistance ofa material to 
permanent or plastic deformation of its surface. 

6. List out the different types of Hardness testing machines. 
() Brinell; (i) Meyer; (ii) Vickers (macro and micro-hardness); 

(iv) Rockwell (regular and superficial); (v) Knoop (micro hardness); (vi) 
Nano hardness (mostly by Vickers and Berkovich indenters) 

What property of metal does the impact test measure? Give its significance. 

The purpose of an impact test is to determine the ability of the material to 

absorb energy during a collision. 

7. 
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This energy may be used to determine the 

Toughness 
Impact Strength 

Fracture Resistance 
Impact resistance or fracture resistance of the material 

8. Sketch a tensile test specimen showing all dimensions in inch. 

OVERALL LENGTH 
DISTANCE BETWEEN SHOULDERS 

GAGE 
LENGTH 

GRIP SECTION 

DIA. OR WIDTH 
WIDTH OF 

GRIP SECTION "REDUCED" SECTION 

Sheet type Sub-size specimen 
Plate type 

All values in inches (0.5 in. wide) (0.25 in. wide) 
(1.5 in. wide) 

2.00+0.005 1.000+0.003 
8.00+0.01 Gauge length 

0.250+0.005 
Width 1.5+0.125-0.250.500 0.010 

0.188T 0.005T s0.750.005T0.25 
Thickness 

0.25 0.25 
Fillet radius (min.) 

8 4 
18 Overall length (min.) 

Length ofreduced 2.25 1.25 9 

section (min.) 

Length of grip section 2 1.25 3 . 

min.) 

Width of grip section 
0.75 

approx.) 
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9. Neatly draw stress-strain curve for a ductile material. 
Strain 

Hardening Necking 

D 

OA:Proportional Limit 
B:Upper Yield Stress Point 
C: Lower Yield Stress Point 
D:Ultimate Stress Point 
E: Fracture 

Plastic 
Behaviour 

Elastic 
Behaviour 

Strain 
10. Give the dimensions of Charpy and Izod impact test samples. 

Parameter Izod impact test Charphy impact test 
Specimen dimension | Length-75 mm Length-55 mm 

Width-10 mm Width-10 mm 
Thickness-10 mm Thickness-10 mm 11. What are advantages made the choice of Brinell hardness test? 

A choice can be made between a large numbers of test forces. The influence of surface scratches and roughness will be less in the Brinell test than other hardness tests. 
The specimen surface can be rough. 

Suitable for hardness tests on large blanks such as forged pieces, castings and hot-rolled etc 

Measurement is usually not affected by movement uf the specimen 
12. What kind of indenter suitable for Vickers hardness? 

It is made of diamond in the form of a square-based pyramid with an 
included angle of 136° between opposite faces. 

13. What are properties can be determined from tensile testing? 
The tension test is the most common method for determining the 

mechanical properties of materials, such as strength, ductility, toughness, 
elastic modulus, and strain- hardening capability. 
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14. Define strain hardening and proof stress. 
Strain hardening: This increase in the tensile strength of the material is 

due to strain hardening which is due to the increased dislocations 
interactions during the deformation of the tensile test. This is called Strain- 

hardening. 
Proof Stress: The stress that causes a percentage increase in gauge length. 

It can be found by drawing a line parallel to the straight part of the graph. 
A value can be taken from the vertical axis. . 

15. Write the classification of impact test based on load application. 
Impact test classified based on load application applied by means of 

dropping weight, a swinging pendulum and a rotating flywheel. 

16. What is the basic principle involved in Charpy and Izod inmpact test? 

The Charpy V- notch impact test is the most common fracture toughnes 

test. A notched specimen is broken by a swinging pendulum and the 

amount of energy required to break the specimen is recorded. 

The Izod impact strength test is a standard method of determining the 

impact resistance of materials. A pivoting arm is raised to a specific height 

(constant potential energy) and then released. The arm swings down hitting 

a notched sample, breaking the specimen. 

17. Compare Charpy and Izod impact test based on specimen position & point of 

strike? 

Parameter Izod impact test Charphy impact test 

Specimen position Specimen held at | Specimen held at 

vertical horizontal 

At Upper tip of At Point of notch but 

in opposite direction 
Point of strike 

specimen 

18. Define deflection. 

Deflection is the degree to which a element is displaced under a flexural 

load (due to its deformation).Deflection for three point bending test, 

FL3 
öc 48E 
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E Modulus of Elasticity (or) Young's modulus 

Area moment of inertia of cross section 

19. What is modulus of rupture in bending nature? 

Flexural strength, also known as modulus of rupture or bend strength or 
transverse rupture strength is a material property, defined as the stress ina 

material just before it yields in a flexure test. 
For three point bending test (rectangular cross section) 

3FL 
2bd 

For four point bending test where the loading span is 1/2 of the support 
span (rectangular cross section) 

FL 
bd2 

20. What is mean by shear relaxation in creep mechanism? 
Stress relaxation is closely. related to creep. In stress relaxation, the 
stresses resulting from loading of a structural component decrease in 
magnitude over a period, even though the dimensions of the 
component remain constant. 

21. How the steady state creep mechanism will works? 

Steady-state creep or secondary creep after the primary creep, the creep 
rate reaches essentially a steady state, in which the creep rate changes little 
with time. This region. of approximately constant creep rate. The steady 
state is achieved because of an approximate balance between two 
opposing factors: the strain hardening that tends to reduce the creep rate 
and the softening or recovery process that tends to increase it. 

22. How will control the creep? 
Solid solution strengthening

Particle dispersion strengthening
Precipitation hardening

Increasing grain size 
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23. Sketch the stage crossed by creep mechanism. 

a. elastic defomation STRAIN stage 4 b. plastic deformation 

stage 3 

stage 2 
stage 1 

specimen 
fracture 

2 
secondar 

creep 

TIMEt primary 
creep 

tertiary 
creep 

24. Define the property of fatigue. 
When the component is subjected to repeated cyclic stress (due to rotation, 

bending or vibration) leads to failure even though the stress below the yield 
strength of material. 

25. What is principle involved in fatigue testing? 
A fatigue test is used for the determination of the maximum load that a 

sample can withstand for a specified number of cycles. Cyclic fatigue tests 
produce repeated loading and unloading in tension, compression, bending 
torsion or combinations of these stresses. 

26. What are the methods available to calculate the fatigue life? 
' 

The stress-life method 

The strain-life method 

The crack growth method 

Probabilistic methods 
27. What is role of SN curve in fatigue mechanism? 

S-N curves are derived from tests on såmples of the material to be 
characterized, where a regular sinusoidal stress is applied by a testing 
machine which also counts the number of cycles to failure. 










































