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contact Secretary of
SFA through email.

Experts and experiences:
Dr.G.Ravichandran, BHEL,

Trichy

Message from our President

Dear friends and colleagues,

Seasonal Greetings to all of you. The current month, February in the history
see two eminent world class engineers being remembered for their excellent
contributions-(i) understanding the moment in structurals using
mathematics (Prof Hardy Cross) and (ii) inventing dummy test methods for
safety of cars, parachutes and jets (Prof.Samuel Aldeson). The contributions
inspire every one of us. The Society for Failure Analysis has been considering
nurturing the noble cause of integrating and networking the professionals
engaged in engineering so that we can understand failures well in advance
through simulation and prediction methods.

I am happy to note that our Chapters are working in this direction by
organizing events of relevance for our members in the first instance and
further drawing the attention of others thus strengthening our integration of
professionals and improve our technical exchange.
I appreciate Chennai Chapter for its efforts in particular in bringing the
Newsletter. I am happy to observe the efforts of newly formed Kanpur
Chapter in arranging the Workshop in conjunction with the visit of
Prof.Wanbhill of the Netherlands.

I request every one of you to make conscious effort in helping the Society in
its growth. I hope that with your support the Society will make strides which
would further generate activities for SFA in newer domains.

With Best wishes to all the readers!

Yours sincerely

/m\( > (P Jayaypal)

Edited by: Dr.P.Parameswaran, Metallurgy & Materials Group, IGCAR, Kalpakkam
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About the society

Aims and Objectives of
Society for Failure Analysis

The aims and objectives of the
Society shall be:

To serve as National Society to
promote, encourage and
develop the growth of “Art and
Science of Failure Analysis” and
to stimulate interest in
compilation of a database, for
effective identification of root
causes of failures and their
prevention thereof.

To serve as a common forum for
individuals, institutions,
organizations and Industries
interested in the above.

To disseminate information
concerning developments both
in India and abroad in the
related fields.

To organize
discussions, conferences,
seminars, colloquia, courses
related to failure analysis and to
provide a valuable feed back on
failure analysis covering design,

lectures,

To train personnel in investigation
on failures of  engineering
components and their mitigation.

To identify and recommend areas
for research and development
work in the Country relating to
failure analysis.

To establish liaison with
Government, individuals,
institutions and commercial
bodies on failure analysis,

methodologies and to advise on
request.

To cooperate with other
professional bodies having similar
objectives.

To affiliate itself to appropriate
international organization(s), for
the promotion of common
objectives and to represent them
in India.

To organize regional chapters in
different parts of the country as
and when the need arises.

To do all such other acts as the

Society may think necessary,
incidental or conducive to the
attainment of the aims and

objectives of the Society.
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Failure analysis— a mechanical engineer’s perspective
Dr G Ravichandran, BHEL, Trichy

Failure of an industrial component
is related to its functionality and
any premature failure can have
very serious repercussions like the
loss of human life and financial
losses. Hence utmost care has to
be taken in making a detailed
analysis into the root causes of the
failure to avoid recurrence of the
same in future components. While
the failure analyst is generally a
metallurgical engineer who goes
into the metallurgical causes of
failure, a mechanical engineer is
expected to come up with a design
of  the which

eliminates the chances of such

component

failures in future components. The
design process is thus iterative in
nature with the design getting
refined whenever the design
engineer gets a new piece of
information on the functioning of
the component. The mechanical
engineer should have a close
understanding of the failure
mechanisms in a variety of cases

like static or fatigue loading,

ductile or brittle behavior of

components containing notches
and cracks etc.

The design of statically loaded
component is fairly simple and the
design engineer has to apply a
reasonable factor of safety in the
design process so that the
component is not unduly heavy and
the various uncertainties associated
with the loads are adequately taken
care of. Even though the behavior
of a static loaded component is
generally expected to be ductile,
the design engineer must be careful
about components containing sharp
notches which are subjected to
impact loads especially when
dealing with notch sensitive
materials. When the material of the
component is ferritic in nature and
the operating temperatures are
lower, the design engineer must
ensure sufficient safety margin
between the design operating
temperature and the ductile to
brittle transition temperature of the
material.

The design process generally
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The popular belief
"80% startups fail
within the first
18 months" is a

* complete lie.

D

StarUP -

assumes a single value for the loading
as well as the resistance offered by the
component but in reality, there may be
a large scatter in the loading and
resistance offered. Whenever the load
acting on the component is in excess
of the resistance offered by the
component at any point of time during
its entire design life, there is a
possibility of failure. While the design
engineer has little control over the
scatter in the driving force which is

acting on the component, he can

“minimize the scatter in the resistance

of the component through better

. quality control checks. The scatter is

caused by many uncertainties like the
anisotropic behavior of the material,
presence of residual stresses at critical
locations, distortion in the component,
degradation in properties of the
material over time etc. While the
factor of safety generally takes care of
such uncertainties, the designer must
have a good understanding of the
effects of such phenomena and must
specify the acceptable limits for each
of the above factors. Numerical
techniques like finite element method
and experimental techniques such as
strain gauging help a design engineer

in developing better understanding of

7N
many phenomena but the designer
should also know the limitations of
such methods.
Components subjected to
fluctuating loads pose additional
problems for the design engineer
as the fatigue phenomenon is
associated with high level of
scatter of the life of the
component. This is more so in the
case of welded structures and the
should the

effect

designer know

quantitative of various
factors on the fatigue life of the
component. He must particularly
be careful about the notch effect
produced by many geometric stress
raisers in a weldment. The design
of fatigue loaded components is
performed taking into
consideration a given probability
of failure. General engineering
structures are designed with a
probability of failure of 2.3%
whereas more critical components
call for even more stringent
factors. There are many fatigue life
improvement methods in vogue
and the design engineer should
have the necessary knowledge to
account for their influence in the

design calculations. In the case of
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randomly loaded components
subjected to varying levels of
stress ranges, the counting of
cycles for a given interval is
another challenge. The assessment
of damage in such component over
a period of time and predicting the
remaining safe operational life are
the areas which are expected of the
design engineer.

The design engineer must also be
aware of the recent advances in the
mechanics

theory of fracture

which is widely employed for

¥

remaining life assessment studies.
The critical size of the crack to cause
stable or unstable fracture in the
component, rate at which the existing
crack grows during service are some
of the information needed for the
design engineer to assess the
remaining safe life of the component.
Thus a design engineer is expected to
have deeper knowledge in various
disciplines to avert any failure of the

component by suitable design of the

component.

National Workshop on Failure Analysis of Aircraft Structures

(FAAS-2016) atIIT , Kanpur, Nov 7-8, 2016

SFA, Kanpur Chapter
conducted two days workshop
utilizing the visit of Prof
Wanhill, an eminent failure
analyst of The Netherlands
during Nov 7-8, 2016. The
workshop was inaugurated by

Prof.I.Manna, Director IIT
Kanpur. Sri.P.Jayapal,
President, SFA graced the

function as chief guest. The
lectures were delivered by

Prof Wanhill, Dr.N.Eswara
Prasad (DMSRDE), Prof.
Venkitanarayanan T

Kanpur), Dr.P.Parameswaran
(IGCAR, Kalpakkam) and Mr
Praveer Varma, DMSRDE.
The participants totaling 80
were drawn from IIT, Kanpur,
DMSRDE and nearby
institutions who participated
and interacted very well with
the speakers.



