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ABSTRACT

Tnerqgy dissipation is a major “lade desien criterion

since damming limits the blade resonant amnlituldes and stresses
which may develon under steady onerating conditions with harmonic
forecing input. Blade dammina is therefore a desirahle structural
nronerty which helns to reduce the nossihility of “lade damanae
from_metal fatique. 7 major contribution o¢ dammina in a free
standing blade arises from the interface.slin that take nlace

in the bhlade root junction. This thesis is concerned vith the

estimation of damninag in the hlade disk dunction.

The nresent wérk addresses the nrohlem of avaluation of
root damming using analvtical and evnerimental orocedures.
To study the nrohlem analvticallyv, the finite element method
has been made vse of and to simulate the bhlade - root hehaviour,
the dynamic contact nrohlem under the aétinn of centrifugal
force and a lateral load is analvsed using a tims marching

nrocedure.

2 qgeneral nurnose comnitter nroaqrar consisting of A main
nrogram and twenty eidht other sceaments has heen develoned.
The nrogram is verv efficiz2nt since onlv the equations
correspondina to the contact nodes, loaded noded and the nodes
which leave contact are set un 1t everv iterative sten within
a time interval. The nrogram is canable of handlinag inclined

contact surfaces and the nresence of clearances.
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A free vibhration analysis of A bladn with 7 nd straiddle-7
tyme root junction has heen made to dotermine the loiyrathnic
decrerment at successive tivwe stens. To estimate the true
behaviour, the initial dis»nlacements have »een obtainel My
solving static contact oroblem. The cdamning ratio has been

obtained as a function of contrifural load and tin Jdislace-

ments.

A test rig to determine the damning of a hlade-root
{s designed and fabricated usina thermal coolinc teo sinulate
the centrifugal load. The tests car »e carried out in air
as well as in vacuum. Uxneriments have bheen conducted to
2stimate bhlade damninag and atterts have heen madn to correlate
it with the theoretical investi~sations mentioned earlier.
While the gualitative trend is found to he alrisht, there is
consicderable deviation from the theoretical nredictinn on

account of the onractical conditions in which the bhlade is

mounted.

The thesis ends with a detailed surmary of conclusions

and suqgqgestions for future rescarch.
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