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                                        Easily link Thermo-Calc to other software programs or your own software code with one of three available Software Development Kits (SDKs).
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            Software Development Kits
        


        
                
            
                For users who wish to use the power and flexibility of Thermo-Calc in their own application programs, we offer three Software Development Kits (SDKs). Software Development Kits are add-on features that allow users to call Thermo-Calc functions and access the thermodynamic and mobility databases directly from within your own software codes or other software programs.

Each SDK incorporates an application programming interface (API), a programmer’s guide, and a collection of examples to help users get started.
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            Easy to Use
        


        
                
            
                SDKs make coupling with Thermo-Calc easy, allowing for a dynamic and flexible interaction between Thermo-Calc and a user’s own code or other software programs. The basic idea behind these SDKs is that application programmers should be able to retrieve data from our tools, such as multicomponent thermodynamic data, kinetic data, properties data, and phase equilibrium results, without having to implement various sophisticated models and to perform equilibrium calculations on their own. The user is simply able to access the calculation core of Thermo-Calc with all its possibilities through the API. Documentation on each function and its syntax is provided, along with example codes.

            

        

        
    





    

        
            Extract Most Quantities and Properties
        


        
                
            
                Most of the quantities that are possible to evaluate in Thermo-Calc can be readily extracted using the SDKs. These quantities can be extracted under equilibrium conditions, but also for metastable or non-equilibrium states, by simply changing the status of the phases under consideration. The table below shows which calculation types can be performed with each API.

	Calculation Type	TC-Python	TC-Toolbox

for MATLAB®	TQ-Interface
	Single Point Equilibrium	Yes	Yes	Yes
	Property diagrams (step), phase diagrams (map),

and Scheil solidification simulations	Yes	Yes	No
	Property Model Calculations*	Yes	Yes	No
	Diffusion Module (DICTRA) Simulations**	Yes	Yes	No
	Precipitation Module (TC-PRISMA) Simulations**	Yes	Yes	No
	Process Metallurgy Module Calculations**	Yes	Yes	No
	Additive Manufacturing Module Simulations**	Yes	No	No


*Includes the Steel Model Library and/or Nickel Model Library for users who have the relevant license(s). 

**Requires a license for the Add-on Module.

            

        

        
    





    

                        
            
                Examples of Quantities and Properties that Can Be Extracted through any of the APIs:            

        

        
                
                
            
                    	
                
                    
                        
                    
                
                
                    Amount and composition of phases                


        
            
            
	
                
                    
                        
                    
                
                
                    Phase transformation temperatures, such as liquidus and solidus temperatures                


        
            
            
	
                
                    
                        
                    
                
                
                    Thermochemical properties, such as enthalpy, heat capacity, heat of formation, and more                


        
            
            
	
                
                    
                        
                    
                
                
                    Thermophysical properties, such as thermal conductivity, density, linear thermal expansion, viscosity of liquid, and more                


        
            
            
	
                
                    
                        
                    
                
                
                    Driving force                
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                    Invariant temperatures, liquidus-/solidus- temperatures, and composition-dependence                


        
            
            
	
                
                    
                        
                    
                
                
                    T0-temperature, A1/A3/A4-temperatures, adiabatic temperature, chill factors, composition derivatives of temperature, and more                


        
            
            
	
                
                    
                        
                    
                
                
                    Thermodynamic limits for partitionless transformations and for transformations under para-equilibrium and quasi-paracondition                
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                Additional Simulations and Calculations that Can Be Made with TC-Python and TC-Toolbox for MATLAB®:            
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                    Isothermal and non-isothermal diffusion simulations                


        
            
            
	
                
                    
                        
                    
                
                
                    Isothermal and non-isothermal precipitation simulations                
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                    CCT and TTT diagrams (precipitation simulations and Steel Model Library)                


        
            
            
	
                
                    
                        
                    
                
                
                    Property Model calculations, such as calculation of coarsening rate, yield strength, Ms, and more                


        
            
            
	
                
                    
                        
                    
                
                
                    Process Metallurgy Module calculations for steelmaking and steel reﬁning processes                


        
            
            
	
                
                    
                        
                    
                
                
                    Additive Manufacturing Module simulations for modeling the Powder Bed Fusion process 
(Currently only available in TC-Python)                
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                                TC-Python
                            

                            
                                                                                    
                                                                
                                    TC-Python is a powerful Python™ language-based SDK available with Thermo-Calc that allows users to openly couple Thermo-Calc calculations with other software. The SDK is built in the popular language Python™ to give Thermo-Calc users access to many other programs, such as numerical packages like NumPy, SciPy, and TensorFlow, which can be used in combination with our calculations. It can also be used from within Jupyter notebooks or comparable interactive Python™ consoles. It is truly a tool for all aspects of Integrated Computational Materials Engineering (ICME). For more information, visit the TC-Python page.
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                                TC-Toolbox for MATLAB®
                            

                            
                                                                                    
                                                                
                                    TC-Toolbox for MATLAB® provides an interface to the commonly-used MATLAB® software for scientific and engineering computing. This kit is ideal for fast realization of ideas and visualization of results during research and development activities. The API offers the same functionality as TC-Python, but is well suited for users who already have a license for MATLAB®, want to connect to other programs offered by MATLAB®, or are familiar with the MATLAB® programming language. 

TC-Toolbox for MATLAB® is currently only available on Windows platforms.
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                                TQ-Interface 
                            

                            
                                                                                    
                                                                
                                    TQ-Interface, short for Thermodynamic Calculation Interface, is designed for time-critical, computationally intensive application software that is most likely but not necessarily written in Fortran. It constitutes a collection of Fortran subroutines and functions supplied in the form of a DLL (Dynamically Linked Library). There are also C functions matching all the Fortran subroutines in order to facilitate users who wish to program in languages other than Fortran.

TQ-Interface is successfully used in the MICRESS™ software package (developed by ACCESS e.V., in Aachen, Germany), for simulation of microstructural evolution in multicomponent alloys using a phase-field approach.

TQ-Interface is only available on Windows and Linux platforms.
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                                Consistently Maintained and Updated
                            

                            
                                                                                    
                                                                
                                    TC-Python and TC-Toolbox for MATLAB® are directly linked to the underlying Thermo-Calc code, so they are updated as Thermo-Calc is updated. Thermo-Calc, and thus these two SDKs, are on a two-times-per-year release cycle and customers with a valid maintenance and support subscription for the SDKs receive these updates for free. TQ-Interface is maintained as needed.

                                

                            

                            
                                                        
                                                        
                        

                    

                

            


        

    




    
        
            
                
                    

                                                
                                                                            
                                Availability
                            

                        
                                                                        
                            
                                All SDKs are available as add-ons to a Thermo-Calc license. In order to run a user-written application program using any of the SDKs, it is necessary to have Thermo-Calc and relevant databases installed. Additionally, TC-Toolbox for MATLAB® requires a license for MATLAB® software. If you do not already have a Thermo-Calc license or you are interested in expanding your license, please contact us to discuss which license is right for you.
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        Cookie consent
We process personal data and use cookies on our website in accordance with our privacy policy. Some cookies are required to give you access to the website, while others are used to upgrade your user experience and are voluntary to accept.

SettingsSave your selectionAccept all
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                            This website uses cookies to improve your experience while you navigate through the website. Out of these cookies, the cookies that are categorized as necessary are stored on your browser as they are essential for the working of basic functionalities of the website. We also use third-party cookies that help us analyze and understand how you use this website. These cookies will be stored in your browser only with your consent. You also have the option to opt-out of these cookies. But opting out of some of these cookies may have an effect on your browsing experience.
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                            Necessary cookies are absolutely essential for the website to function properly. These cookies ensure basic functionalities and security features of the website, anonymously.
	Cookie	Duration	Description
	cookielawinfo-checkbox-advertisement	1 year	Set by the GDPR Cookie Consent plugin, this cookie is used to record the user consent for the cookies in the "Advertisement" category .
	cookielawinfo-checkbox-analytics	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Analytics".
	cookielawinfo-checkbox-functional	11 months	The cookie is set by GDPR cookie consent to record the user consent for the cookies in the category "Functional".
	cookielawinfo-checkbox-necessary	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookies is used to store the user consent for the cookies in the category "Necessary".
	cookielawinfo-checkbox-others	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Other.
	cookielawinfo-checkbox-performance	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Performance".
	CookieLawInfoConsent	1 year	Records the default button state of the corresponding category & the status of CCPA. It works only in coordination with the primary cookie.
	JSESSIONID	session	New Relic uses this cookie to store a session identifier so that New Relic can monitor session counts for an application.
	viewed_cookie_policy	11 months	The cookie is set by the GDPR Cookie Consent plugin and is used to store whether or not user has consented to the use of cookies. It does not store any personal data.
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                            Functional cookies help to perform certain functionalities like sharing the content of the website on social media platforms, collect feedbacks, and other third-party features.
	Cookie	Duration	Description
	__cf_bm	30 minutes	This cookie, set by Cloudflare, is used to support Cloudflare Bot Management.
	bcookie	1 year	LinkedIn sets this cookie from LinkedIn share buttons and ad tags to recognize browser ID.
	bscookie	1 year	LinkedIn sets this cookie to store performed actions on the website.
	lang	session	LinkedIn sets this cookie to remember a user's language setting.
	li_gc	5 months 27 days	Linkedin set this cookie for storing visitor's consent regarding using cookies for non-essential purposes.
	lidc	1 day	LinkedIn sets the lidc cookie to facilitate data center selection.
	UserMatchHistory	1 month	LinkedIn sets this cookie for LinkedIn Ads ID syncing.
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                            Performance cookies are used to understand and analyze the key performance indexes of the website which helps in delivering a better user experience for the visitors.
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                            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.
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                            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.
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	Cookie	Duration	Description
	_cfuvid	session	Description is currently not available.
	DEVICE_INFO	5 months 27 days	No description
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