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ABSTRACT

This study is concerncd with the development of
procedure for computing the flexibilitics of dovetail joint
and studying the effeet of the joint flexibility on the free
vibrotion charncteristics of o milling machine structure.
The Joint flexibility has been modelled with joint elements,
the stiffness matrix of which is compatible with beam
clements, For studying the vibretion cheracteristics, the
milling machine hag been modolled as an assemblage of bheam
elements with consilstent mass motrix,

The dnplone flexibllities of the dovetail joint have
buen computod, trenting 1t as an elastic contact problem
using the finite clement method, Algorithms and computer
programs have been developed te solve the elastic contact
preblem with force boundary ce-nditiors for the frictinnless
enntact und the contact with friction, The effect of
frictinn on the inploane flexibilitles of a dovetall joint
has been studied,

For computing the out-of-plune rlexibilities, the
semi-analyticel FE method combining the Fouriler Series
expunsion with 2-.D elastic znalysis has been used. A
reagonable distribution of contact pressure has been
asgumed along the depth of the joint,

In all the above studiles, eight noded quadratic
tgopnrametric elements have been ugsed and a stute of

plane strein has been assumed for computing the inplane



(ii)

flexibilities, A 2 x 2 Goussirn integrotion has been used
end the solution of equations is obtained with Frontnl Housc-
keoping algnrithn,

Far the knec-column jodnt and the overarm-column joint,
de formed shepes hoave been compubted by keeping nne end of
Jodnt fixed nnd cpplying the loads nt the other end. TFrom
the flexibilitics obtoined for onu end »f the joint, the
12 x 12 gtiffness matrix, compntible with beum elements has
be:en computed,

The natural frequencies mnd mode shapes of a milling
machine hove boun computed by mndelling 1t with benm olements,
The goneralilzed elgenvalue problem has boen g -lved by the Sub-
polynomlial Tterntisn Method rnd the Determinent Secrch Method,
Frontol Housvu-keeping algorithm has becn used in the computer
progrims develeped tor the edgenvelue problem,  Computrtirns
heve been corried out by assuning rigid joints and also fer
the case when the flexibility ~f the jodnts ig token into
neemunt, It is obscrved thut the overarm column joint has a
marked effect on the free vibration chnracteristics of the

milling machine structure,
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