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                                About the Diffusion Module (DICTRA)
                            

                            
                                                                                    
                                                                
                                    The Diffusion Module (DICTRA) is an Add-on Module to Thermo-Calc that makes modeling multicomponent diffusion-controlled transformations simple and accessible. The Diffusion Module (DICTRA) is based on the numerical solution of the multicomponent diffusion equations and the CALPHAD approach.

                                

                            

                            
                                                        
                                                        
                        

                    

                

            


        

    




    
        


            
    
                            
        
        

    

        
            Questions Diffusion Simulations Can Help You Answer
        


        
        
    





    

                        
            
                             

        

        
                        
            
                The Diffusion Module (DICTRA) is a general tool for making diffusion simulations, but some typical questions it can help you answer are:

            

        

        
                
            
                    	
                
                    
                        
                    
                
                
                    How long of a holding time is required at a specific temperature to homogenize the as-cast microstructure?                 


        
            
            
	
                
                    
                        
                    
                
                
                    How long of an annealing time is needed to dissolve precipitates of a given size?                 


        
            
            
	
                
                    
                        
                    
                
                
                    How does the cooling or heating rate influence the amount of phases transformed?                


        
            
            
	
                
                    
                        
                    
                
                
                    What elemental profiles result post welding or other similar joining operations?                


        
            
            
	
                
                    
                        
                    
                
                
                    Will undesirable phases form when joining two dissimilar materials?                
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            A screenshot of the Diffusion Module (DICTRA) showing the results of a moving phase boundary calculation for a Fe-C system.

        
        
    




    

                        
            
                
The Diffusion Module (DICTRA) Allows You to Simulate:
            
        

        
                
                
            
                    	
                
                    
                        
                    
                
                
                    Microsegregation during solidification                 


        
            
            
	
                
                    
                        
                    
                
                
                    Homogenization of alloys                


        
            
            
	
                
                    
                        
                    
                
                
                    Growth/dissolution of secondary phases, such as carbides, nitrides, or intermetallic phases                


        
            
            
	
                
                    
                        
                    
                
                
                    Coarsening of precipitate phases                


        
            
            
	
                
                    
                        
                    
                
                
                    Allotropic phase transformations, such as austenite to ferrite transformations in steel, or hcp (alpha-Ti) to bcc (beta-Ti) in titanium alloys                


        
            
            
	
                
                    
                        
                    
                
                
                    Carburization, nitriding, and carbonitriding of high-temperature alloys and steels                


        
            
            
	
                
                    
                        
                    
                
                
                    Interdiffusion in compounds, such as coating systems, dissimilar joints, and so on                


        
            
            
	
                
                    
                        
                    
                
                
                    Post weld heat treatment (interdiffusion and related phase changes)                


        
            
            
	
                
                    
                        
                    
                
                
                    Sintering of cemented-carbides                 


                


                

        


                
    






    

        
            Generic Models for Flexible Use
        


        
                
            
                In order to allow diffusion simulations to be performed with realistic conditions on alloys of practical importance, emphasis during the development of the Diffusion Module (DICTRA) has been on linking fundamental models to critically assessed thermodynamic and kinetic data.

As a result, the Diffusion Module (DICTRA) is very general and it is primarily the access to thermodynamic and kinetic data that determines if a problem can be simulated or not. This is, of course, under the assumption that the problem in question is diffusion controlled and that all other basic model assumptions are met.

It should also be emphasized that diffusion simulations are one-dimensional and that three different geometries, planar, cylindrical, and spherical, can be used. This is sufficient to model many cases of interest. A cylindrical geometry may, for example, be used both for modeling of diffusion through a tube wall, as well as the dissolution of a rod-shaped precipitate.

            

        

        
    





    

        
            Databases for Diffusion Simulations
        


        
                
            
                The Diffusion Module (DICTRA) requires a mobility database in addition to the standard thermodynamic and properties database that is used with Thermo-Calc. The mobility database contains information about the atomic mobility of individual components in relevant phases. Each mobility database is developed to correspond to a specific thermodynamic and properties database.

            

        

        
    




    

        
            

                                    
                        See Available Databases                    
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                                The Diffusion Module (DICTRA) is available as an Add-on to a Thermo-Calc license. In order to run the Diffusion Module (DICTRA), it is necessary to have a license for Thermo-Calc, at least one thermodynamic and properties database, and at least one mobility database. If you are interested in purchasing a license for this Module, please contact us to discuss which license is right for you.
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                                Analytics                            
                                                                                        
                                    
                                    analytics
                                

                                                    

                        
                            
                            Analytical cookies are used to understand how visitors interact with the website. These cookies help provide information on metrics the number of visitors, bounce rate, traffic source, etc.
	Cookie	Duration	Description
	__hssc	30 minutes	HubSpot sets this cookie to keep track of sessions and to determine if HubSpot should increment the session number and timestamps in the __hstc cookie.
	__hssrc	session	This cookie is set by Hubspot whenever it changes the session cookie. The __hssrc cookie set to 1 indicates that the user has restarted the browser, and if the cookie does not exist, it is assumed to be a new session.
	__hstc	5 months 27 days	This is the main cookie set by Hubspot, for tracking visitors. It contains the domain, initial timestamp (first visit), last timestamp (last visit), current timestamp (this visit), and session number (increments for each subsequent session).
	_ga	2 years	The _ga cookie, installed by Google Analytics, calculates visitor, session and campaign data and also keeps track of site usage for the site's analytics report. The cookie stores information anonymously and assigns a randomly generated number to recognize unique visitors.
	_ga_*	1 year 1 month 4 days	Google Analytics sets this cookie to store and count page views.
	_ga_EFQJ4VC68W	2 years	This cookie is installed by Google Analytics.
	_gat_UA-40903030-1	1 minute	A variation of the _gat cookie set by Google Analytics and Google Tag Manager to allow website owners to track visitor behaviour and measure site performance. The pattern element in the name contains the unique identity number of the account or website it relates to.
	_gid	1 day	Installed by Google Analytics, _gid cookie stores information on how visitors use a website, while also creating an analytics report of the website's performance. Some of the data that are collected include the number of visitors, their source, and the pages they visit anonymously.
	AnalyticsSyncHistory	1 month	Linkedin set this cookie to store information about the time a sync took place with the lms_analytics cookie.
	CONSENT	2 years	YouTube sets this cookie via embedded youtube-videos and registers anonymous statistical data.
	hubspotutk	5 months 27 days	HubSpot sets this cookie to keep track of the visitors to the website. This cookie is passed to HubSpot on form submission and used when deduplicating contacts.
	undefined	never	Wistia sets this cookie to collect data on visitor interaction with the website's video-content, to make the website's video-content more relevant for the visitor.



                            

                        

                    

                                    
                        
                            
                                Advertisement                            
                                                                                        
                                    
                                    advertisement
                                

                                                    

                        
                            
                            Advertisement cookies are used to provide visitors with relevant ads and marketing campaigns. These cookies track visitors across websites and collect information to provide customized ads.
	Cookie	Duration	Description
	li_sugr	3 months	LinkedIn sets this cookie to collect user behaviour data to optimise the website and make advertisements on the website more relevant.
	VISITOR_INFO1_LIVE	5 months 27 days	A cookie set by YouTube to measure bandwidth that determines whether the user gets the new or old player interface.
	VISITOR_PRIVACY_METADATA	6 months	YouTube sets this cookie to store the user's cookie consent state for the current domain.
	YSC	session	YSC cookie is set by Youtube and is used to track the views of embedded videos on Youtube pages.
	yt-remote-connected-devices	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt-remote-device-id	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt.innertube::nextId	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.
	yt.innertube::requests	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.



                            

                        

                    

                                    
                        
                            
                                Others                            
                                                                                        
                                    
                                    others
                                

                                                    

                        
                            
                            Other uncategorized cookies are those that are being analyzed and have not been classified into a category as yet.
	Cookie	Duration	Description
	_cfuvid	session	Description is currently not available.
	DEVICE_INFO	5 months 27 days	No description
	ln_or	1 day	No description
	loglevel	never	No description available.
	TESTCOOKIESENABLED	1 minute	Description is currently not available.
	wp10786	1 year	No description



                            

                        

                    

                
            

        

    




    
        
            
                
                                                                
                               
                    
                

                            

        

    



    

  









		
		



        
        
    