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ABSTRACT -------- 

Energy dissipation is a major blade design criterion 

since damning limits the blade resonant amnlituies an(: stresses 

which may develop under steady oneratini7 conditirIns ',7ith harmonic 

forcing input. T3lade damning is therefore a desirable structural 

nronerty which helps to reduce the nossihility of blade damage 

from metal fatigue. 7\ major contribution of damning in a free 

standing blade arises from the interface.slin that take niece 

in the blade root junction. This thesis is concerned 4ith the 

estimation of damning in the blade disk junction. 

The nresent work addresses the nroblem of evaluation of 

root damning using analytical and exnerimental nrocedures. 

To study the nroblem analytically, the finite element method 

has been made use of and to simulate the blade - root behaviour, 

the dynamic contact nrohlem under the action of centrifugal 

force and a lateral load is analysed using a time marching 

nrocedure. 

71 general nurnose comnuter nrogram consisting of a main 

nrogram and twenty eight other segments has•been develoned. 

The program is very efficient since only the equations 

corresponding to the contact nodes, loaded noded and the nodes 

which leave contact are set un at every iterative sten within 

a. time interval. The nrogram is canahle of handling inclined 

contact surfaces and the nresence of clearances. 



(iv) 

k free vibration analysis of a blade with ? 	striddle-T 

type root junction has been ,nade to deter-line the lcflrath'lic 

decrernent at successive ti'''e stens. To estimate the true 

behaviour, the initial disnlace,rents have been obtaini by 

solving static contact nroble-I. The amain-( ratio has been 

obtained as a function of centrifugn.1 load and ti') dis-)lace-

ments. 

A test rig to determine the damning of a blade-root 

is designed and fabricated uqinr thermal_ coolinct to si.)-lulate 

the centrifugal load. The tests can be carried out in air 

as well as in vacuum. 7xperiments have been conducted to 

estimate blade damning and atter-1 --)ts have been made to correlate 

it with the theoretical investi-lations !nentioned earlier. 

While the qualitative trend is 17ound to be alricrht, there is 

considerable deviation from the theoretical nrediction on 

account of the oractical conditions in which the blade is 

mounted. 

The thesis ends with a detailed summary of conclusions 

and suggestions for future research. 
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