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ABSTRACT

( ~~ '. _ One' import~nc(~ield of....."Strucyual Dynamics" is

"M~ysis'TestjKg". 1I1is'~,concerns the modes
4'7 .-'/-

-
the experi-

W~~h~~onstitute the link between ex~erim~
, ,-

analyti~al methods, like Fini~ents.

, i~e presen~ work deals with the use of

and

of vibration

•-
, ,

parameters

''-<J
A systematic formula~ion of identifying the structural

fro~ the Modal Analysis Testing is presented. It

mental data obtained from Modal Analysis Testing;'~n build;

ing ~~h~matical model of the structure, identifying its
~-,

parameters an~predicting the effects of possible design

changes 00 d!namics. It also deals wi,th the use of ' these

experimental Cin.~red~cti~g th~ behaviou. ,Of the structure

according to certa1n crlter10n. In this work, in particular,

~ach~ne tool st tures are consider~d.

~
\

,-

,

depends basically on the accessibility of the relevant

coordinates for measurement. - If all these coordinates are

accessible then, the formulation based on the equation of

motion bf Ifhe sys'tem and on

leads to linear equations.

the orthogonality relati\nships

On the other hand if some of the

relevant coordinates are missing, like coordinates on the

. \

bearings iris~de a headsto~k, then nOnltnear optimization is

used to minl~ize the errors between ex~erimental and estimated

"
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modal ,parameters. These identification formulations are

applied here to theoretical structures as we)l as actual

machine tools. '.. /

\

'..

As a s~ecial exercise a procedure is suggested t9

be used in predicting the dynamics of a lath~ with' different

workpieces using the modal data measured'on a single work

piece. Such a procedure can help estimate the limit of

stability against machining chatter beforehan~n~ conseque~ly
\

could be implemented in th~ post~r6cessors of Numerically

Controlled Turning Centers.

The thesis deals also with further development of the

theory of machining chatter. For the first time di~ital
~

simulation in the time domain of the cutting process including

chatter is carried out using mathematical models pf machine. .
• tools established through Modal Analysis Tes~ing. Cutting

tests carried out in this work have shown that the digital

) ..s imula tion a:proach to ~aChining chatter I'~presents the It;

reality very closely. Thus it could be used in formulating
./, . .

acceptance test procedures of machine tools as well as in. . .

des}gning t~utters_to achieve higher metal removal rates.

\
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