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                                    Thermodynamics Software
                                

                                
                                                                
                                    Thermo-Calc
                                

                                
                                                                
                                    
                                        Our flagship thermodynamics software, Thermo-Calc, is used by materials scientists and engineers to generate material properties data, gain insights about materials, understand a specific observation, and answer direct questions related to a specific material and/or its processing. Used in conjunction with suitable databases, Thermo-Calc can be used for a wide variety of applications.
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                                Thermo-Calc includes several built-in calculators that come standard with all licenses, including:

Equilibrium Calculator

Scheil Solidification Simulations

Property Model Calculator

Material to Material Calculator

Pourbaix Diagram Module

Data Optimization Module (PARROT)

                            

                        

                    
                                        
                

            


        

    





            


            
        

    



    
                            
        
        

    

        
            About Thermo-Calc
        


        
                
            
                One Software with Many Built-In Calculators

Our flagship product, Thermo-Calc, is a powerful software package for a wide range of thermodynamic and property calculations. The software platform includes several built-in calculators that allow you to perform a wide range of thermodynamic and property calculations, including phase diagrams, property diagrams, Scheil solidification simulations, and more.

Expand the Functionality

The platform can also be expanded with several Add-on Modules and over 40 available databases. Users can also link Thermo-Calc calculations to other software or your own code with one of our three software development kits (SDKs).

All of the Add-on Modules and over 40 available databases are integrated into one platform, making installation easy and providing a unified working environment.

            

        

        
    




        

    



        

    



    
        

                        

                                
                


                                
                


                                
                


            


                        
                
                    
                        

                                                                                    
                                Thermodynamics Software
                            

                            
                                                                                    
                                Calculate the State for a Given Thermodynamic System
                            

                            
                                                                                    
                                                                
                                    Thermo-Calc allows you to calculate the state for a given thermodynamic system to obtain insights such as:

                                

                            

                            
                                                                                    
                                
                                        	
                
                    
                        
                    
                
                
                    Amounts and compositions of phases                


        
            
            
	
                
                    
                        
                    
                
                
                    Transformation temperatures                


        
            
            
	
                
                    
                        
                    
                
                
                    Solubility limits                


        
            
            
	
                
                    
                        
                    
                
                
                    Driving forces for phase formation                


        
            
            
	
                
                    
                        
                    
                
                
                    Activities and chemical potentials                


        
            
            
	
                
                    
                        
                    
                
                
                    Phase diagrams, Potential diagrams, and Pourbaix diagrams                


                


                                    

                            

                            
                                                        
                        

                    

                

            


        

    



    
        

                        

                                
                


                                
                


                                
                


            


                        
                
                    
                        

                                                        
                                                                                    
                                Predict a Wide Range of Materials Property Data
                            

                            
                                                                                    
                                                                
                                    Below are examples of properties that can be calculated with our thermodynamics and properties software, typically as a function of composition, temperature, and sometimes also pressure:

                                

                            

                            
                                                                                    
                                
                                        	
                
                    
                        
                    
                
                
                    Thermophysical properties: Specific heat, enthalpy, heat capacity, heat of formation, density, coefficient of thermal expansion, viscosity (of liquid), surface tension (of liquid), interfacial energy, thermal conductivity, and electric resistivity                 


        
            
            
	
                
                    
                        
                    
                
                
                    Kinetic properties: Diffusion coefficients, atomic mobility                


        
            
            
	
                
                    
                        
                    
                
                
                    Mechanical properties: Yield strength, hardness                


        
            
            
	
                
                    
                        
                    
                
                
                    Properties related to equilibrium and non-equilibrium solidification: Liquidus, solidus, incipient melt temperatures, freezing range, fraction solid curves, solidification path, fraction eutectic, microsegregation, partition coefficients, latent heat, shrinkage, susceptibility to hot tearing, and more                


        
            
            
	
                
                    
                        
                    
                
                
                    Properties specific to steel (requires Steel Model Library): Martensite start temperature, martensite fractions, critical transformation temperatures, and kinetics of pearlite, bainite, and ferrite formation                 


        
            
            
	
                
                    
                        
                    
                
                
                    Properties specific to nickel (requires Nickel Model Library): Antiphase boundary energy, coarsening, equilibrium with freeze-in temperature, and solvus for ordered phase                
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                                Gain Insight into Materials Processing
                            

                            
                                                                                    
                                                                
                                    Simulations can be used to gain insight into how to optimally process an alloy. There are numerous applications of our thermodynamics and properties software related to this topic, including but not limited to:

                                

                            

                            
                                                                                    
                                
                                        	
                
                    
                        
                    
                
                
                    Optimizing slag systems for both ferrous and non-ferrous applications                
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                    Predicting microsegregation following processes involving solidification                


        
            
            
	
                
                    
                        
                    
                
                
                    Identifying optimal temperatures for solutionizing, homogenization, annealing, and more                 


        
            
            
	
                
                    
                        
                    
                
                
                    Predicting precipitate phases to form during heat-treatment                


        
            
            
	
                
                    
                        
                    
                
                
                    Predicting the time needed to homogenize segregations (requires an Add-on Module)                


        
            
            
	
                
                    
                        
                    
                
                
                    Simulating the growth/dissolution time of precipitates (requires an Add-on Module)                
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                                Easy Export of Data
                            

                            
                                                                                    
                                                                
                                    Results in Thermo-Calc are presented in the form of tables and calculated diagrams (plots). Users can easily export both types of results in a variety of common formats. Plots can be saved with high resolution in common file formats such as JPG, SVG, and PNG. The tables can be exported as TXT, HTML, and XLS formats.

                                

                            

                            
                                                        
                                                        
                        

                    

                

            


        

    



    
        

                        

                                
                


                                
                


                                
                


            


                        
                
                    
                        

                                                        
                                                                                    
                                One Platform with Several Built-In Calculators
                            

                            
                                                                                    
                                                                
                                    Thermo-Calc includes several built-in calculators that come standard with all licenses and allow for a broad range of calculations of thermodynamic significance, including:

	Equilibrium Calculator
	Scheil Solidification Simulations
	Property Model Calculator
	Material to Material Calculator
	Pourbaix Diagram Module
	Data Optimization Module (PARROT)


                                

                            

                            
                                                        
                                                        
                        

                    

                

            


        

    



    
        

                        

                                
                


                                
                


                                
                


            


                        
                
                    
                        

                                                        
                                                                                    
                                Calculations Made on Scientific Basis
                            

                            
                                                                                    
                                                                
                                    A thermodynamic and properties database is required to make calculations using Thermo-Calc. We offer an extensive selection of high-quality thermodynamic and properties databases in a broad range of materials. The databases are produced by experts through critical assessment and systematic evaluation of experimental and theoretical data, following the well-established CALPHAD methodology.
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                                Expand the Functionality of Thermo-Calc
                            

                            
                                                                                    
                                                                
                                    Thermo-Calc was designed to be flexible, so you can expand the platform with Add-on Modules in your areas of specialization. Add-ons include two kinetic modules, a Process Metallurgy Module, and Property Model Libraries for Steels and Nickels.
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                                Link Thermo-Calc to Other Programs
                            

                            
                                                                                    
                                                                
                                    Thermo-Calc and the Add-on Modules can be linked to other software programs or your own code with one of the three available Software Development Kits (SDKs).
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                                Availability
                            

                        
                                                                        
                            
                                In order to run Thermo-Calc, it is necessary to have a license for the software and at least one thermodynamic and properties database. You can also add optional Add-on Modules and SDKs to your license to suit your needs. If you are interested in purchasing a license for Thermo-Calc and any of the databases, Add-on Modules, or SDKs, please contact us to discuss which license is right for you.
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                                                    A collection of videos demonstrating the capabilities of Thermo-Calc.
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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.

                        

                                            

                

                        

                
                                    
                        
                            
                                Necessary                            
                                                                                        
                                    
                                     Necessary 
                                

                                
                                    Always Enabled                                
                                                    

                        
                            
                            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.
	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_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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	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.
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