International Journal For Technological Research In Engineering
Volume 6, Issue 6, February-2019

ISSN (Online): 2347 - 4718

NON- DESTRUCTIVE TESTING: A REVIEW
Ajit Surve
Chinchwad, Pune, Maharastra, INDIA 411033
Abstract: The philosophy of fracture mechanics is ”All
materials contain flaws or minute cracks.” A machine life
depends upon the accuracy and soundness of all the
individual parts. The quality of products, units or elements
feels the necessity for many aspects, out of these important
which are the design, material properties, and materials
manufacturing techniques. An understanding of these
imperfection, deciding them and limiting them in a product
is necessary to meet an acceptable grade of quality. There
is, along these lines, a need techniques by which the
deformities in the items could be resolved without
influencing their functionality. Non Destructive testing
identified with ”do it right at first stage”, which is the
fundamental conception of quality assurance. Scientists
and researchers have developed plenty of the NDT
processes, but it still leaves the scope to search a method or
to change present methods as the new materials, it’s
processing, and design techniques get introduced. Sensors,
magnifying system, standardizing and conversions need to
change. The tree of growth of NDT suggests the unlimited
expansion and development in the NDT.
Keywords: Quality, defects, non-destructive, testing,
electromagnetic etc.
I. INTRODUCTION
1.1. Need
The non-destructive examination has become a requirement
of every industrial application. Modern plants or structures
without NDT today would resemble fabricating without
estimating or cleaning or welding. The NDT is essential in
aircraft or refineries maintenance. The plenty of tests are
available, some are destructive and others are nondestructive. But the non-destructive examinations has a wide
scope. Non-destructive testing (NDT) is the evaluation and
interest of logical strategies to choose the material of parts in
ways that don’t harm future usefulness to observe, place,
measure and assess interference and di erent deformities; to
evaluate integrity, properties, and synthesis; and to figure
basic and visual attributes. [ASTM E-7][1]
NDT could be utilized at all levels of the manufacturing process. The strategies for NDT are simple as well as
complicated. The most straightforward of all is a visual
testing.
1.2. NDT methods
1.2.1. Principle Methods
-Visual or optical inspection,
-Dye-penetrant testing,
-Magnetic particle testing,
-Eddy current testing,
-Radiographic testing,
-Ultrasonic testing.
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1.2.2. Special methods
-Neutron radiography,
-Acoustic emission,
-Thermal and infra-red testing,
-Strain sensing,
-Microwave techniques,
-Leak testing,
-Holography,
-Radioisotope gauges
-Analytical methods.
NDT methods could be classified into two groups as active
and passive technique.
The active techniques: A test agent exerted to the test piece
and a comeback could be noted if a defect is present. This
comeback is then caught by some means, magnified and
registered. Radiography, magnetic particle testing, and
ultrasonic check etc. are the active NDT methods.
The passive techniques: Supervise or observe the test piece
during either a normal load atmosphere or a repeated loading
and find an imperfection through some comeback of the
testing piece. Leak examination, acoustic emission, visual
testing, noise testing, and surplus magnetic methods are in
this division.
1.3. Overview
Even a minor imperfection may have an extensive e ect. The
NDT strategies capacity to detect defects makes them
indispensable devices for the conceivable avoidance of
rupture through convenient detection. The unexpected failure
of engine components, boilers or structures can bring
incalculable costs through fatality or permanent
environmental damage. The cost of deprivation is simply
evaluated by costs aroused through loss of product,
plant/machine downtime, and resulting repairs. [1] In the
years before 1920, the term ”nondestructive testing” had not
yet acquired a meaning or found a place in the language of
Engineering. There were many testing methods, of course,
but nondestructive testing as such was not in existence at that
time. [2]
Two events striking the genesis of modern nondestructive
testing during the year 1918. Work at the Bureau of
Standards and at the General Electric Company had shown
that X-rays could be used to get pictures of metallic articles,
revealing internal conditions: and the alert observation of a
man William E. Hoke also at the Bureau of Standards had
discovered the principle appropriate to magnetic fields and
ferromagnetic particles to find surface cracks in magnetic
metals. [2]
In the decade from 1920 to 1930 modern nondestructive
testing began to show stirrings of life. In 1922 Dr. H. H.
Lester set up in the Watertown Arsenal laboratory the X-ray
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equipment that started industrial radiography on its way. [2]
The decade from 1930 to 1940, originated large developments in NDT methods like radiography and magnetic
particle examination, and the start of other Non-destructive
testing methods.[2]
The beginning of World War II brought a fast growth in the
demand for NDT methods. The need to speed production of
war material initiated the design and need of automatic
testing units. Fluorescent penetrate methods appeared in 1942
and found the immediate application. Ultrasonic
imperfections detection both by resonance and pulse-echo
methods were worked out and used to some extent during the
war, though the astronomically immense development of this
utilizable technique did not take place until after the war.[2]
The need for absolute reliability and failure-free performance of missiles and rockets and nuclear power reactors has
placed a responsibility on all nondestructive testing ways. In
the 1950s, the atomic business, looking for new testing
advancements to help parallel improvements in materials and
applications for control creation supported the majority of the
improvement and extension.
In the 1970s, energy advancements were making new
requests for new applications, new materials, and new issues.
In the 1980s, we have seen a developing of the business.
Many new methods and new techniques for old methods have
appeared to solve some of the new testing problems arose
from novel materials and novel construction ideas. [2]
In the 1990s, quality confirmation proceeds to critical, yet we
can hope to see a pattern of more extensive use of NDT

Figure 1: Adapted from C. E. Betz book on ”Principles of
magnetic particle testing” chapter ” History of the magnetic
particle method” [2]
to enhance existing plant condition, and in a quest for the
certainty expected to expand outline life of working o ces of
each nature. [1]
1.4. Comparing destructive and non-destructive techniques:
Refer Table 1 for the comparison between destructive and
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non-destructive techniques. The NDT is more advantageous
than the destructive testing but has certain limitations.
II. FUTURE OF NDT
The tree is given in Betz book on ”Principles of magnetic
particle testing” under History of the magnetic particle
method” shows at a glance progress and later growth of
various methods up into the decade 1960-70 (Refer Fig.1).
There is a rationality to believe that in the future incipient
methods would be framed to solve as yet undisclosed testing
quandary. [2].
The sensors, electronic gadgets, and computer projects to
pursue, investigate and translate the information are the new
di culties in the NDT. [5]
Non-damaging testing and complex frameworks joining
innovations have wide applications for the transportation,
aviation, car, assembling, petrochemical, and barrier
industries. [6]
The tree of growth of NDT in its imagined expanded form
(consider up to this writing period) shows that the research
work in NDT is the never-ending one. There is always the
Table 1: Comparison of destructive and non-destructive
techniques
Destructive
Non-Destructive
1. Reproduce one or
1. Include round about
more service conditions.
estimations of properties
of no immediate centrality
in benefit.
2. Tests are generally
2. Tests are generally
quantitative measurements
qualitative and infrequent
quantitative.
3. They may yield numerical
3. They may, in any case,
building up information
harm or uncover the
helpful for design purposes or
mechanisms reveal of failure.
principles or specifications.
4. The connection between
4. Talented judgment and
most dangerous test
test or administration
estimations and the material
encounter are typically
properties being measured.
required to decipher
test signs.
5. Tests are not made
5. Tests made straight
on the articles really
forwardly upon the articles
used as a part in service.
to be used as a part
in service.
6. Test could be done on
6. Test could be made on
randomly chosen parts of
each unit to be utilized unit
the lot
in service, if prudent.
7. Tests frequently cannot
7. Tests might be made on
be made on total
the manufactured parts or
manufactured parts.
in basic area of it.
8. Test may quantify
8. Test may gauge the same
just a single or couple of
number of various properties
the properties.
associated with benefit
execution as wanted
as desired.
9. Tests could not be repeated
9. Tests could be repeated
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over a time
for the given component.
10. High cost material or
fabricated products testing
is not feasible by using
destructive tests
11. The test involves
preparation of specimen,
precision testing machines,
highly skilled operators
12. Time required to test
the components is high.

over a time
for the given component.
10. Parts of very high
material or fabrication
costs are not lost in
non-destructive testing.
11. The test involves
little or no preparation
of specimen, portable
automatic testing machines
and less skilled operators.
12. NDT are rapid and
requires less man hours.

Table 2: Commonly used NDT technique
NDT
Flaws detection
Limitation
Visual Inspection Large flaws
Small flaws
not detected
Microscopy
Small flaws
Not suitable to
large structures
Radiography
Sub surface flaws
Not suitable
for porous materials
Dye penetrate
Surface flaws
Not suitable
for porous materials
Ultrasonic
Subsurface flaws
Only for good
conductors of sound
Magnetic
Near surface
Only for
Particle
and layer
ferromagnetic
material
Eddy Current
Near Surface
Only for metals
Acaustic
Entire surface
Expensive
emission
analysis
scope to search new methods and techniques as per the
changes occurred in Materials, design methods and software
devel-oped. NDT is confronting nascent di culties for
deformity recognition and quality control of cutting-edge
innovation materials, such as alloy structures, non-ferrous
composites,
Nano-materials,
Fiber-reinforced
Metal
Laminates, Metal Matrix Composites (MMC), carbon
composite, lightweight structures, and High-Performance
Thermo polymer Com-posites (HPTC).[3]. In the extent of
late creation advances Friction Surface, Friction Welding
(FSW), Friction Processing (FSP) and Single Point
Incremental sheet Forming (SPIF); imaginative NDT systems
and advances would be required and might be exchanged
from research to industry as right on time as conceivable to
explain these di culties.[4].
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IV. CONCLUSION
Instrumentation being created to lessen the operator’s
association essentially possible through robotizing functions
modernizing results in addition to on opposite side
compelling e orts would be anticipated to check or equalize
the human component through preparing and capability. To
continue these trends external factors are several. Maybe
most critical is the start of PCs and new programming to
examine, decipher the information, to report results to
disentangle instrumentation. End client’s needs are high
exactness, high dependability, and rapid results. As clients
turn out to be more reliant on NDT comes about, to help
broadened part life and lower variables of security, this
weight will increment. The recent changes in material,
processes and computer systems into NDT, which appears
probably to convey major changes to most NDT strategies.
Aside from the self-evident, rather minor uses to rearrange
estimations, it is now conceivable to gather, store and
process immense amounts of computerized information at
high speeds. Presently it is not sure, in some applications,
what are the relevant properties of the signals required. In
addition, the computer and robotics could be used to choose
the technical framework for a given application, to adjust the
equipment accordingly, and to give a notification if there are
deviations or a change in monitoring signals.
There are a scope and an open area to change the existing
method or search a new method which can check all the
properties, dimensions etc. of any kind of material.
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III. COMMONLY USED NDT TECHNIQUES
Please refer Table 2 for commonly used NDT methods. The
various methods compared based on flaws detection and
limita-tion.
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