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ABSTRACT

The present thesis is an attempt at developing a metimdology
for modelling and analysis of the planar four-bar mexikanisms
for studying the influence of KED (KINETO-ELASTOT¥RAMIC)
effects on their performance. Such mechanisms are widely
used 1in various types of machines. The acéelerated gace of
present deéign environment implies to have mechaaisms having
lighter weight components and operating at higher speeds
without affecting their performance characteristics, stress
and noise levels, powvwer <consumption and reliakility.
Therefore, it is absolutely essential to obtain a better
understanding of ‘the KED phenomenon under this sitsation.
Because operation in high speed mode <creates nwmerous
problems, as KED phenomenon significantly affects the system
performance and results 1in vibration, acoustic radiation,
unnecessary wear and earlier fatigue failure, excessive
elastic deformation, positioning 1inaccuracies at some
critical portion of the system which sharply limits the
operational speed and even reduces prescribed capacity of

the system.

In the present work a crank-rocker mechanism having both
coupler and rocker flexible has been investigated under two
sityations. In the first situation the crank is assumed to
rotate at constant speed, while in the second situation it

is free to have speed (variable) depending upon the inertia




ii

and torque being transmitted. These studies form chapters 3
and 4 of the thesis. In both cases mathematical models have
been constructed with the help of Hamilton's integral and
method of Kantorovich. The models consist of ordinary
second order differential equations. These are used to
analyse the KED behaviour of unbalanced four-bar mechanisms.
For seeking their solution, they are transformed into a
standard form suitable for numerical integration by the RKM
method and the Runge-Kutta-Verner method of fifth and sixth
order. The sclutions are then used to determine various

pcrformance parameters.

To carry out all these mathematical operations, two computer
softwares are developed, one for response of elastic links
whenk crank is constrained to have constant angular veiocity
and the other when it is free to have variable speed. The
programmes are validated and established with reference to
some cases for which results are available in the

literature.

The =effects of various parameters like input speed, damping
and starting angle for initial condition, crank inertia on
performance have been studied for two unbalanced example
mechanisms. Sample results are given for the models in form

of graphs and discussed.
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Finally at the end, based on the investigations and results
reported in different chapters, it is attempted to highlight
ma jor achievements, to elaborate limitations of the research
pursued and to report main conclusions and scope of further
research 1in the related area. The thesis concludes with a
detailed 1list of references and appendices to support the

main text of this dissertation.
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