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Given F, α, b, and h. 
Determine the reaction forces at A and B

Figure 1. Example of a typical 
mechanics problem (statics). 
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Figure 3: Flowchart for function analysis 
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Table 1. Classification of types of functions and their combinations, with examples 

Fire door: 




Electric 
kettle:


Sprinkler 
system:



Computer 
mouse:




Heat fan: 



   

 






Crash
barrier: 



Slicing 
machine: 






Desk lamp:




Espresso 
machine:



Cooling ribs
(on CPU): 



Refrigerator:



Hot plate:
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      verb, noun, subject, object   
            




Table 2. Grammatical concepts and functions. Left: initial understanding of firstear students. ight: 
Understanding of ‘functions’ after explanation (translated from Dutch). 

Question/requested item (  ) 
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Table 3. Mechanical transformation functions that can be considered uasistatically 










  
  

 
 




 
 




 










  
  

 
 




 
 




 




Figure 4. Student’s conceptual redesign of a garbage container: three con

cepts derived from a morphological chart, with provisional engineering studies 
of the selected concept, o. 3. Top right: a freebody diagram to investigate 

user loads when moving the container. Bottom right: investigation of transmis
sion ratios needed to lift the lid with a foot pedal, based on an introduction to 

block diagrams. English translations by the authors; adapted from [1] 


Figure 5. Pedal bin 











Figure 6. 
Cake decorator 
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Figure 7. Evaluation of the relevance of old 
monodisciplinary courses and PIA as per

ceived by students
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  competencydirected curriculum for 

industrial design engineeringE&PDE
 

Integration of mechanics and mathematics in engineer
ing design educationE&PDE

 Mechanics. 1st ed.,
 Statics. in SI units, 11th ed.,
 Statics. 6th ed.,
 Statics and mechanics of materials. 2nd ed.,


 Statics  analysis and design of systems in equilirium,


 Engineering Design  a systematic approach English translation from 

German),
 Product design: fundamentals and methods,


Techniques of value analysis and engineering,
unction analysis  systematic improvement of quality and performance,


Stimulating innovation in products and services with function 

analysis and mapping,
Theorie der Maschinensysteme  Grundlagen einer wissenschaftlichen onstrutions

lehre,
Design engineering  a manual for enhanced creativity,
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Research in Engineering Design


A CAD for functionalityCIRP


Advanced Engineering Informatics


Design relationships  integrating user information into product development,



Ai EdamArtificial Intelligence for 
Engineering Design Analysis and Manufacturing

Introducing a use perspective in product design theory and methodology
ASME/DTM

Sketching storyboards to illustrate interface behaviorsHuman 
Factors in Computing Systems: CHI ’96

Innova
tion


International ournal HumanComputer Studies

Forming product design specificationsASME/DETC and DTM


Design Studies
A representation of carrier flows for 

functional designICED
The theory of affordances  the ecological approach to visual perception,


The psychology of everyday things,
Affordance: the fundamental concept in engineering design

ASME/DTM
Roles of function and affordance in the evolution of 

artefactsICED
 

icom
Product function analysis for the design of goalsTMCE
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