International Journal on Recent Researches In
Science, Engineering & Technology
A Journal Established in early 2000 as National journal and upgraded to International
journal in 2013 and is in existence for the last 10 years. It is run by Retired Professors from
NIT, Trichy.
It is an absolutely free (No processing charges, No publishing charges etc) Journal Indexed in
DIIF and SJIF.

Research Paper
Available online at: www.jrrset.com
Chief Editors 1 : Dr. M.Narayana Rao, Ph.D., Rtd. Professor, NIT,
Trichy.
(Engg.&Technology division)
2 : Dr. N.Sandyarani, Ph.D., Professor,
Chennai based Engg.College, (Science division)

ISSN (Print) : 2347-6729
ISSN (Online) : 2348-3105
Volume 2, Issue 2,
February 2014
DIIF IF :1.46
SJIF IF: 1.329

Analysis of Mechanical And Thermal Fatigue Failures of Piston
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Abstract - Piston head is the most crucial components of an automobile engine. Lot of
research work was reported in the literature on the design of piston head, materials and
manufacturing of piston heads, temperature distribution over the surfaces of the piston head
etc. A detailed damage analysis of engine parts was also reported in the literature. The
damage mechanism includes, wear, temperature, and fatigue failures. Extensive work was
reported in the literature on the wear and wear mechanism on pistons. However, there were
only discrete references in the literature on the fatigue strength analysis of piston heads. An
attempt is made in the proposed work to study fatigue strength analysis of piston heads and
to optimize the design of piston head from fatigue strength considerations. The two important
fatigue failures of piston heads are thermal fatigue failure either at room temperature or at
elevated temperatures and mechanical fatigue failure. The research work includes analysis of
fatigue damaged pistons. The damages initiated at the crown, ring grooves, pin holes are
considered. The operating temperatures during working stroke and the thermal fatigue failure
are considered. The operating stresses on the piston are considered for mechanical fatigue
strength of the piston. The stress distribution over the piston surfaces during combustion is
made through suitable analysis. Stresses at the piston crown, pin holes, grooves are also
considered. The major contribution of the present work will be to make systematic literature
review on the fatigue failure of piston heads and other critical parts of IC engines. This work
is expected to pave way for fixing the various parameters for long life of critical components
of IC engines.

