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ABSTRACT 

This study is concerned with the development of 

procedure for computing the flexibilitics of dovetail joint 

and studying the effect of the Joint flexibility OR the free 

vibration characteristics of a milling machine structure. 

The joint flexibility has been modelled with joint elements,, 

the stiffness matrix of which is compatible with beam 

elements. For studying the vibration characteristics, the 

milling machine has been modelled ns an assemblage of beam 

elements with consistent mass matrix. 

Thu iriplenu flex i.bilit las of the dovetail joint have 

been computed, treating it ns an elastic contact problem 

using the finite element method. Algorithms and computer 

programs have boon developed to solve the elastic contact 

prablem with fnrce boundary conditiors fox,  the frictionless 

contact and the contact with friction. The effect of 

friction on the inpiane flexihilities of a dovetail joint 

has boon studied, 

For computing the outof-plane flexibilities, the 

semianalytical FE method combining the Fourier Series 

expansion with 2-0 elastic analysis has been used. A 

reasonable distribution of contact pressure has been 

assumed along the depth of the joint. 

In all the above studies, eight noded quadratic 

isoparametric elements have been used and a state of 

plane strain has been assumed for computing the iflpino 



flexihilitics. I 2 x 2 Qussin integration has been used 

and the solution of equations is obtained with Frorit1 House-

keeping lgrri.thri. 

For the knee-column joint on the overormcnlumn joint, 

r&formod shyes have been computed by keeping one end of 

joint fixed and opplying the buds ut the other onc. From 

the flexibilities obtained for one end of the joint, the 

12 x 12 stiffness matrix, compatible with beam elements has 

been, computed. 

The natural frequencies Knd mode shapes of a milling 

machine have been computed by modelling it with beam elements. 

The generaized eigenvuluc problem has been slvod by the 3ub.  

polynomial Iterat:tn Method tnd the Determinant Search Method, 

Front; 1 Housc-keep ing algorithm has been used in the computer 

pro grms developed Xor the cigenvalue problem. Computat i-ns 

have been carried out by assuming rigid joints and also for 

the case when the flexibility i the joints is taken into 

account, It is observed that the overarm column joint has a 

marked effect on the; free vibration characteristics of the 

milling machine structure. 
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