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ABSTRACT

Machine tool design concepts have evolved towards high efficiency, accurate precision, high structural integrity,
and multi-functional systems. Like many other structures, machine tools are also composed of many parts. When
these parts are assembled, many kinds of joints are used. In the finite element analysis of these assembled structures,
most joints are commonly considered as rigid joints. But, to get the more accurate solution, we need to model these
joints in a appropriate manner.

In this study, rational dynamic modeling and analysis method for complex structures are studied with special
attention to slide way joints.

For modeling of slide way joints, a general modeling technique is used by influence coefficients method which
is applied to the conversion of detailed finite element model to the equivalent reduced joint model. The theoretical
part of this method is illustrated and the method is applied to the structure with slide way joint. In this method, the
non-linearity of the contact surfaces is considered within a proper range and the boundary effect of the joint model
can be climinated. The proposed method was applied to finite element modal analysis of a clamp jointed cantilever
beam and slide way joints of the vertical type lathe. The method can also be used to other kinds of joint modeling.
The results of these analysis were compared with those of Yoshimura models and rigid joint models, which
demonstrated the practical applicability of the proposed method.

Key Words : Finite Element Analysis(-f-3F.2431241), Contact Joint(3 % ZAE), Flexibility Influence Coefficient
(BFAFY), 27174 (Machine Tools)
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