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Modeling Approach for Functional Expression of Mechanical System
(Comparison between Functional Model and Bond Graph)
OE &# H3
GRELK - JST, TLAVFv—E%, [REMEARERRIZTL)
Akio NAGAMAT SU, Hosei University, Kajino-cho 3-7-2, Koganei-shi, Tokyo

Two kinds of modeling approaches, namely the functional model and the bond graph, are
introduced and compared each other. Both of them can explain flow and transform of energy among
different physical fields, for example mechanic, electric, fluidic and thermal areas, by the
common method over engineering disciplines. Functional model proposed by the authors is used as
the core approach of virtual testing system for product development of machines. First, outlines
of functional model and bond graph are introduced. Second, single degree of freedom mechanical
and electrical systems are modeled by these two approaches as simple examples. Third, difference
points between these two approaches are stated.
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Fig.Al SDOF mechanical system
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Table 1 Correspondence of state quantities in

functional model

Mechanical | Mechanical Electrical Fluid
system system system system
( Translation) | (Rotation)
Intensive | Force Torque Electric Pressure
quantity current
Extensive | Velocity Angular Voltage Discharge
quantity velocity
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—_— Intensive quantity } .
P —— Extensive quantity State quentity
A
B>O—>C Summation : C=A+B
A . .
>.—>A Partition
A
A—O——»B ‘Signal inverse : B= —A
A—>®—>B Transformer : B=RA
A—>P—»B Characteristics: B=PA
A—>—>3 Integral : B= A dt

Fig. 1 Main symbols used in functional model
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Table 2 Correspondence of state quantity in bond graph

Mechanical | Mechanical Electrical Fluid
system system system system
( Translation) | (Rotation)
Effort Force Torque Voltage Pressure
Flow Velocity Angular Electric Discharge
velocity current
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Table 3 Expression of connection and characteristics x
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Fig.2 SDOF mechanical system 1
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Fig.3 SDOF electrical system 1
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