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
      
            
               
               
            
      
            


           

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              
  
            
           




               

              
             
  

      



   


 
             


           

              
    



             
               




               

 
              
              


             


 grounded             
            

            
            
concepts           classes  
   
         
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



 
     

             

              

    



             

               
             



 
          
      

 

         

   design alternatives  priorities  success criteria   
   decisions         
           

rationale 

                
       customer requirements    
   product characteristics        process 
control variables
rationale  customer attributes  
product characteristicsprocess control variables 
 

  failure

product attributesfunctions
failure modeseffectscauses 
         risk of failures     


 
             
 s    
 . 
product structurepartsrelationships
abnormal statesarising in relationships between 
partsabnormal part states
relations   failure modes   parameters   
 environmental conditions
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 failure mechanismscomponent faults
reasons
  
methods     machines/tools   manufacturing processes 
materialtestsenvironmental constraints
         failure mechanisms
component faults           
decisionsevidence tasks 


 

           

      principles of solution   
 functional requirements         
criteriaconstraints rationale behinddecisions 
             
product characteristics

              
          
           
       customer needs     
functions
    component/system/subsystem     
            



 


   product  component 

parts   costs   functions  
         costs    
manufacturing costs         
            
 


        

    

        dimensional  geometrical tolerance 
           machine tools
        part geometry  dimensions
          
equipmentoperations 
machine operationsequipment selection

 
         
            
            
assemblies, parts and features
failuresfaults
 
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         
parameters       target values,     
(manufacturing) processes     costs  
                
           
 system/component
            
. 

  
 

      


          

   

           clarification of the 
tasks conceptual designembodiment design detail design   
procedural steps  taskssynthesis, analysis, 
evaluationactivities

 
    structure, features      properties 
 feature  functionalphysical interface features
            


 
               




               
        explanatory generation
constructive generation (synthesis)evaluationanalysiscomparison
            


   
           


                 

     

             
                  

            

   issues functions intended attributes predicted attributes, constraints, 
structure and featuresissue

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lifecycle phase
type of problem analysis

          
issuesargumentspositions






 
     
 



              
              
 







 

 Product and manufacture  Issue  Specification
   Product lifecycle  Function
      
      
 Product structure  Inservice operation  Requirement

     
     
      
      

 Product feature    
 Physical feature

 
 

 
 

 Attribute(expected/predicted/observed)
 
 
 

 
 Design process  Representation  Resource  Rationale

   Domainspecific    
     Tool  Factual
       
 Activity      

 Analysis      Argument
     
   

   
   

 


 
            


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              
              

                 
        
           
               
            
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


  tooth contact plots motion curves
              

               

    



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       
 



             

           
        



            
              

             
     

                

        


 

           
            
coveragecompatibility
      
compatibility
              





 
 
 
where… 
 
  
 
 







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     

             
      
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             
               
              
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
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
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             


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      
    


              

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            
      

            
            

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 

     
            
               
  
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                

             
             

 

 
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International 
Conference on Engineering Design
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
International Conference on Engineering Design ICED07


Machine Learning eighth 
International Workshop

The Capture and Utilisation of Experience in Engineering Design


 
International Symposium on Tools and Methods of Competitive Engineering 
(TMCE 2008),

Perceiving, Comprehending and Measuring Design Activity through the Questions 
Asked While Designing.


Strategic Knowledge and Concept Formation III


Proceedings of CSCW 88

ModelBased Approaches to Support Process Improvement in Complex Product 
Development


Knowledge and 
Information management through life

Design 
Studies

Grounded Theory: A Practical Guide for Management Business and Market 
Researchers

Procedure for Performing a Failure Mode Effect and Criticality Analysis


 Fault Tree Handbook with Aerospace Applications


Information Handling Behavior of Designers During Conceptual Design: Three 
Experiments













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


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