
Guest Editors’ Preface 

In 1979, five years before the present Special Issue, this Journal devoted an issue to 
“Bond Graph Techniques for Dynamic Systems in Engineering and Biology”. As the 
“1985 Update of the Bond Graph Bibliography” at the end of this issue shows, many 
new papers and books have appeared in these five years. The new authors’ names 
indicate a growing acceptance of the approach by many people in Europe as well as 
in the United States. This fact was a reason for us to organize in 1983 at Twente 
University of Technology (T.U.T.), Enschede, The Netherlands, a 3-day Bond 
Graph Workshop which united about 40 European workers in this field. This 
Special Issue stems mainly from their contributions. 

We gave both the workshop and this issue the title “Physical Structure in 
Modelling”. It was felt that this points to the major value of bond graphs. First of all 
they provide structure, clearly represented by a graph and very close to the 
interconnectedness of the physical system at hand. Adding or deleting elements, say 
a link or a spring in a mechanical system, is simple and clear. This is a very strong 
point, both in education and in engineering practice. The modelling process is 
transparent and yet the bond graph also incorporates a complete set of equations 
with physically meaningful state variables. This implies that a distinct separation 
can be made between the modelling process and the solution process. The former is 
man’s task; the latter is increasingly a task for the machine. As is shown by the 
papers of Granda and Beukeboom et al., the equations or the input to general 

purpose simulation programs can automatically or easily be derived from the 
bond graph. Of course, specific software, like the ENPORT program, can be used 
too. 

In complicated 3-D mechanical systems with many dependent state variables, 
some manual analysis (Pacejka) or automatic formula manipulation (Bos and 
Tiernego) may be required to process the bond graph into a computable set of 
equations. 

In the second place, the term “Physical Structure in Modelling” has the essential 
adjective “physical”. Bond graphs have always been based on energy conservation 
and power continuity and consequently they obey the laws ofthermodynamics. This 
may be even more revealing for multiport elements connected by multibond 
structures. As Breedveld’s paper shows, these elements incorporate distinct physical 
properties and give the model its complete physical richness. In direct mathematical 
modelling, such properties generally do not show up at all. In this sense, bond graph 
models which must be approximate are at least rational. 

The present Special Issue shows a large variety of contributions in many 
disciplines modelled in a unified manner. We hope that the issue will be useful for 
many people in engineering and education and will also serve as a challenge for 
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others to direct their research to bring the benefits of bond graph representations 
and the associated manual and automated techniques to bear in other important 
areas of engineering science. 

JAN VAN DIXHOORN 

Department of Electrical Engineering 
Twente University of Technology 
P.O. Box 217,750O AE Enschede 

The Netherlands 

DEAN KARNOPP 

Department of Mechanical Engineering 
University of California, Davis 

CA 95616, U.S.A. 

iv 
Journal of the Frankhn Institute 

Pergamon Press Ltd. 


