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With rapid growth and development of machine tools, it is an important topic to improve their process capabilities. and
engineers and technologists had obtained some achievements in the last decades. However, as long with the improvement
of technology in machinir;g fields, requirements for machine tools become higher., Further more, the goal of present
manufacturing technology is to produce machine tools in a shortest time and most cost effective way. In present, design
engineers can propose a lot of machine tool prototypes. However, it is difficult to find out the suitable one in a short time.
Thus, this study deals with a decision assistance systcm, which can support the design engineers to determine a suitable
structure in a short time in the conceptual and fundamental design stage. Because the determined machine tool structure

with higher static, dynamic and thermal behaviors, the refinement times can be shorted, saving the total design time.

The key point of this study is considered that the components of the machine tools are approximaled into a set of beam
clements. Since the degree of freedom (DOF) of the beam structure of machine tools is small, the determining process can
be completed in a short time and the total design time and cost including detail design prototyping and testing stage can be
saved. Firstly, design engineers propose several structural prototypes of machine tool on the basis of module method or
their experiences. Then, these proposed prototypes are modeled by a set of beam elements. In addition, the sliding joint
clements and feed drive mcchanisms are the essential parts of the machine tools and which influcnce the behaviors of the
machines. Therefore, they are modeled and successfully integrated into the total model of the machine tool structure. After
analyzing the static, dynamic and thermal bchaviors of these prototypes, the engineers can select the suitable beam
structure on the basis of analytic results. Finally, by using the conversion approach that proposed in this study, the actual

structure can be decided.

Taking out of the above contents, the thesis consists of six chapters: Introduction, Decision assistance system,
Conversion from beam structure into actual structure, Consideration of sliding joint clements, Consideration of feed drive
mechanisms and Concluding remarks. This concept of decision assistance system has the potential applications in

structural design of machine, where higher static, dynamic and thermal behaviors arc required.
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