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A Study on Dynamics and Modeling Approach over Specifications

OE &f BE EHEX) E  AH #E (XxTv7)

Akio NAGAMATSU, Hosei University, Kajino-cho, Koganei-shi, Tokyo
Shizuo SUMIDA, CATEC Inc.

A concept of dynamics unifying engineering disciplines is put forward. A common
expression of governing lows over different specifications as solid, fluid, electrical
dynamics is presented. Two kinds of state values, namely flow value and potential
value, are introduced as common state values over different engineering fields. New
definitions of characteristics such as mass, stiffness, capacitance and inductance are
proposed in a common manner directly based on energy theorem. A new approach of

modeling is presented based on this dynamics.
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A __>>._> B B= JAdt

Fig.1 Main symbols for functional model
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a. System 1 b. System 2

Fig.2 Conventional model of SDOF(single degree of
freedom) mechanical system
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a. System 1 b. System 2
Fig.3 Conventional model of SDOF electrical system

a. System 1 b. System 2
Fig.4 Functional model of SDOF mechanical system

a. System 1 b. System 2
Fig.5 Functional model of SDOF electrical system

b. Functional model
Fig.6 Pneumatic cylinder

a. Structural model
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