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As the global shift toward automated driving (AD) continues, the future of adaptive headlights, or adaptive driving beam headlights (ADB), is quickly becoming focused.
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With opportunities around the world, your work can reach further than you ever imagined, join our global community.
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			Driving a Safer and More Efficient World
            
			
            
		
		
			
Moving the autonomous industry forward requires a mix of simulation and real-world testing. Autonomous vehicle technology promises a solution. 
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			Navigating the Connected Mobility Experience
            
			
            
		
		
			
Deliver transportation and mobility experiences of the future with the next generation of simulation and engineering tools.
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			Solving Your Toughest Product Reliability Challenges
            
			
            
		
		
			
Reliability Engineering Services (RES) delivers valuable insights to the electronics industry. From battery reliability, product design review to accelerated life testing our experts can solve your challenges.
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			Welcome to the Ansys Store
            
			
            
		
		
			
Browse our catalog of applications from fluent, mechanical, and meshing to systems and workflow.
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			New to Fluent? Get Started with an Introduction to Ansys Fluent
            
			
            
		
		
			
Industry-leading computational fluid dynamics provides advanced physics modeling and accuracy. Discover how to generate a high quality mesh and workflows in this 30-minute presentation.
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			Welcome to the Ansys Learning Hub
            
			
            
		
		
			
Get all the training resources you need to expand your knowledge base and tackle current and future simulation projects.
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			Enhance Your Curriculum and Improve the Learning Experience
            
			
            
		
		
			
Sign up for the Ansys Academic Webinar Series and take your knowledge to the next level with simulation.
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					Ansys Mechanical

Finite Element Analysis (FEA) Software for Structural Engineering

Ansys Mechanical is a best-in-class finite element solver with structural, thermal, acoustics, transient and nonlinear capabilities to improve your modeling.
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				Engineers Gain Answers Fast and With Confidence

Ansys Mechanical enables you to solve complex structural engineering problems and make better, faster design decisions. With the finite element analysis (FEA) solvers available in the suite, you can customize and automate solutions for your structural mechanics problems and parameterize them to analyze multiple design scenarios. Ansys Mechanical is a dynamic tool that has a complete range of analysis tools.
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                                Easy to Use, Multi-Purpose Tool
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                                Persistent, Dependable, Accurate Solver Technology
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                                Powerful Nonlinear and Linear Solvers
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                    Ansys Mechanical: Providing Engineers with Power, Accuracy, Flexibility

                    
                        
Ansys Mechanical is your solution for finite element analysis (FEA) software for structural engineering. From CAD integration to advanced solver technology, Ansys Mechanical can tackle your toughest engineering challenges.
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    Quick Specs

Ansys Mechanical offers a dynamic environment with a complete range of analysis tools, from preparing geometry for analysis to connecting additional physics for even greater fidelity. The intuitive and customizable user interface enables engineers of all levels to get answers fast and with confidence.
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			Advanced Materials Modeling
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			Coupled Field Technology
			
	






		
	








                

            
                
                    
                    




    
    
    


	
		


    
















		
		
			Automated Meshing Adaptivity (NLAD)
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			Linear and Nonlinear Contact
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			Structural Optimization
			
	





    
    
    

    
















		
		
			Fatigue Life Analysis
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                Enhanced User Experience and Access

            
            
            
            
            Accessing and interacting with Mechanical is more flexible and efficient than ever. New dark and light themes maintain a consistent user experience across Ansys products, and a standalone version offers easier access for scripting and single-model analyses.
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                Streamlined Noise, Vibration, and Harshness (NVH) Simulations

            
            
            
            
            Major enhancements for streamlining vibro-acoustic workflows, including a dedicated meshing workflow that reduces total meshing time by 12X, frequency-based acoustics adaptivity, a new load mapping architecture, and much more.
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                Solve Larger, More Complex Models

            
            
            
            
            A 1 billion degree of freedom (DOF) low-pressure gas turbine (LPT) assembly model was solved using the latest enhancements in the Sparse Direct Solver, demonstrating its ability to handle massive, complex models.
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                More Accurate and Efficient Body-in-White (BiW) Analyses

            
            
            
            
            Accurately and efficiently perform Body-in-White (BiW) durability analyses with workflow improvements to reduce spotweld generation time by 6X, enhancements to model adhesive bonding between panels, and expanded material damage modeling to include ductile damage.


            
            
        

        
    



    






                

            
                
                    

    
        
        
        
        
        
        
            
            
                [image: 2023-r2-ansys-mechanical-ls-dyna-simultaneous-drop-test.png]
            

        
        
            
            
            
            
                Efficiently Link Multiple Ansys LS-DYNA Analyses

            
            
            
            
            Efficiently transfer data, including deformed geometry positions and stress state, between multiple Ansys LS-DYNA analyses with new multi-system analysis linking methods, one for sharing model data and another where results are used for initialization of the following simulation.  
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                Increased Flexibility for Post Processing Multibody Dynamics

            
            
            
            
            Increase flexibility when post-processing Ansys Motion results in an extension to the Function Expression object, allowing for the use of Python syntax and the importation of external Python files and packages.


            
            
        

        
    



    






                

            
            
            
            
            
        

        
    

 
    







		

	




    
    
    









	
	
	
	
		
			




    
    
    









	




	
	
	
    
    
        
            
                
                    
                

                
                    Ansys Mechanical: Steering the Future of Mobility with thyssenkrupp Presta AG

                    
                        
The all new Ansys Mechanical short fiber reinforced composites workflow is being refined at thyssenkrupp Presta AG, a world leader in the design and manufacturing of automotive steering systems.
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    Steering the Future of Mobility with thyssenkrupp Presta AG
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    Ansys helps thyssenkrupp Presta AG to realize complex 3D digital versions of its components and lead the evolution of the automotive sector.





    

					

				

			

		


		
		
			

				
					
						 
    "Ansys Mechanical provides the ability to model the realistic and complex details of injection molded plastics, like the orientation of fibers and the presence of injection stresses in the parts, which significantly increases the accuracy of our engineering developments."

—Francesco Fiorini, structural and durability engineer at thysssenkrupp Presta AG
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    All products have an environmental impact, a fact customers are increasingly aware of as they take an interest in their carbon footprints. In the automotive industry, there is a global push to reach zero vehicle emissions by 2050 to satisfy consumer demand and increasingly stricter environmental laws. To do so, leading vehicle manufactures and their partners are embracing lightweighting and electrification. Composite materials are key to making vehicles lighter so they can use smaller engines that consume less energy and produce fewer emissions. For the high-volume production models (body panels, frames, housings), an increasingly adopted technique is the manufacturing of critical components through injection molding with short-fiber reinforced plastics.

Thyssenkrupp Presta is leveraging its longstanding competencies in materials, components and systems to lead automotive digital transformation processes. Ansys Mechanical’s short fiber reinforced composite workflow helped thyssenkrupp Presta reach the targeted 50% weight reduction with respect to the original metal part to meet mechanical performance and OEMs requirements. The adoption of an innovative and lightweight plastic housing for its steering system supports both the ecological and economical goals of thyssenkrupp Presta and helps the company lead the evolution of the steering systems for the automotive market of tomorrow.





    

				

			

		

	

	
	
		




	
	
	
    
    
        
            
                
                    
                

                
                    Ansys Mechanical: Steering the Future of Mobility with thyssenkrupp Presta AG

                    
                        
The all new Ansys Mechanical short fiber reinforced composites workflow is being refined at thyssenkrupp Presta AG, a world leader in the design and manufacturing of automotive steering systems.
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        Applications

            
             
              View all Applications
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										Electronics Reliability
									

									
										
Learn how Ansys integrated electronics reliability tools can help you  solve your biggest thermal, electrical and mechanical reliability challenges.


									

									
									  
										View Application
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										Turbomachinery
									

									
										
Ansys rotating machinery simulation helps you to improve your designs of fans, pumps, and compressors by increasing efficiency, safety and durability.
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			Electric Motors
            
			
            
		
		
			
Ansys electric motor design software progresses from concept design to detailed electromagnetics, thermal and mechanical analysis of electric motors.
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			Battery Structural Reliability
            
			
            
		
		
			
To ensure battery durability, reliability and safety, Ansys offers simulation solutions for optimizing housing designs and reinforcements for safer batteries.
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			Meshing
            
			
            
		
		
			
Ansys provides high-performance, automated meshing software that produces the most appropriate mesh for FEA, CFD and other multiphysics solutions.
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			Rotating Machinery
            
			
            
		
		
			
Ansys rotating machinery simulation helps you to improve your designs of fans, pumps, and compressors by increasing efficiency, safety and durability.
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    Range of Analytical Tools Prepares Geometry Quickly and Gives You Confidence
Ansys Mechanical creates an integrated platform that uses finite element analysis (FEA) for structural analysis. Mechanical is a dynamic environment that has a complete range of analysis tools, from preparing geometry for analysis to connecting additional physics for even greater fidelity. The intuitive and customizable user interface enables engineers of all levels to get answers fast and with confidence.
Ansys Workbench enables robust connection to commercial CAD tools, providing click button design point updates. Seamlessly integrated multiphysics capabilities are available with fluids and electrical solvers.
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Key Features

Experience dynamic analysis and embrace advanced solver options across a variety of materials and functions

	Linear Dynamics
	Nonlinearities
	Thermal Analysis
	Materials
	Composites
	Hydrodynamics
	Fluid-Structure Interaction
	Customization and Scripting
	Solve Management
	High Performance Computing






    





                

            
                
                    
                        




    
    
    



	

		
			
				


    
        
			[image: 2020-12-mechanical-motor noise.jpg]
			
				Linear Dynamics

				 Ansys Mechanical covers all your needs for linear dynamic analysis, including modal, harmonic, spectrum response and random vibration with pre-stress, along with advanced solver options for rapid solutions.

			

			
        
    


    
       




    
    
    
    Carry out acoustics simulations to understand the vibroacoustic behavior of systems, with or without structural pre-loading. Including pre-loading adds more fidelity and means that self-weighted, bolted assemblies — or even squealing brakes — can be simulated. 
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				Nonlinearities

				 Moving beyond linear, elastic materials, you can simulate the behavior of materials as they undergo plastic or even hyperelastic deformation (materials like rubber and neoprene).

			

			
        
    


    
       




    
    
    
    Nonlinear simulation also takes into account contact and large deflection of parts moving around relative to each other, either with or without friction.
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				Contact

				 Ansys Mechanical includes a comprehensive range of contact capabilities that enable you to account for the interactions of multiple parts. 

			

			
        
    


    
       




    
    
    
    It can simulate everything from a bonded contact that treats joints between parts as if they are glued or welded together to contact interfaces that allow parts to move apart and together with or without frictional effects. Being able to simulate contact correctly means that you can simulate the change in load paths when parts deform and confidently predict how assemblies will behave in the real world.
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				Structural Optimization

				 Ansys Mechanical includes parametric, shape (mesh morphing) and topology optimization. Any model in Ansys Mechanical can be used to drive a parametric optimization. 

			

			
        
    


    
       




    
    
    
    Any model in Ansys Mechanical can be used to drive a parametric optimization. Shape and topology optimization capabilities allow creation of efficient geometries, which can be taken back to CAD for production or further simulation work. Additive manufacturing, lightweighting and robust design are excellent use cases for this technology.
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				Thermal Analysis

				 Simulating heat conduction, convection and radiation across assemblies enables you to predict the temperature of components, which can then be used to examine induced stresses and deformations.

			

			
        
    


    
       




    
    
    
    With Ansys Mechanical, you can read in power losses or calculated temperatures from other analysis systems or files, which means that CFD or electromagnetic simulations can be a starting point for thermal analysis. It is also possible to account for fluid flow through pipes and heat generated from friction between parts. All these capabilities give you more accurate simulations and better results.
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				Materials

				 A range of material models covering everything from hyperelastics, shape-memory alloys, soils, concrete, plastic and metallic structures can be accurately modeled in Mechanical. 

			

			
        
    


    
       




    
    
    
    You can also add user-defined material models, if needed. Granta Materials Data for Simulation provides instant, clickable access to the materials property data you need, eliminating data search time and input errors. Material Designer can easily create representative volume elements (RVE’s) based around lattice, fiber, weave or user-created geometries to facilitate multiscale modeling of complex material structures.
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				Composites

				 Ansys Mechanical includes capabilities to model short fiber composites taking data from upstream manufacturing simulation tools. 

			

			
        
    


    
       




    
    
    
    Ansys Mechanical includes capabilities to model layered composites through the connection with Ansys PrepPost (ACP) and short fiber composites through the connection with upstream manufacturing simulation tools and the material behavior obtained from Material Designer, the Ansys tool for multiscale homogenization of materials microstructures.  

You can generate composite models for implicit and explicit structural, thermal and fluid simulations. Ansys Composite PrepPost (ACP) is the Ansys dedicated tool for modeling composite layups and failure analysis. ACP provides efficient layup and best-in-class solid element modeling capabilities and a platform that offers many ways to exchange model information. It supports the vendor-independent HDF5 composite CAE file format for communication with third-party tools, many of them dedicated and related to composites manufacturing. Beyond the modeling of composite structures, Ansys Composite Cure Simulation (ACCS), simulates curing during manufacturing processes. ACCS is an extension for Ansys Mechanical and it helps you to simulate the curing process of a part and predicts residual stresses and process-induced distortions for realizing compensation analyses.  
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				Hydrodynamics (Ansys Aqwa)

				 Ansys addresses the vast majority of analysis requirements associated with hydrodynamic assessment of all types of offshore and marine structures. 

			

			
        
    


    
       




    
    
    
    These include SPARs, FPSOs, semi-submersibles, tension leg platforms, ships, renewable energy devices and breakwaters. Our product, Ansys Aqwa, has been used extensively in the oil and gas, renewable and general engineering sectors to model installation and use of equipment in open water as well as in harbors or sheltered locations.
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				Fluid-Structure Interaction

				 Accurately predict interactions between fluids and solids from pressure and/or thermal loads. As the fluid-structure interaction increases and the problem needs more detailed evaluation, Ansys has automated, easy-to use-solutions for both one-way and two-way coupling. 

			

			
        
    


    
       




    
    
    
    One-way coupling solves the initial CFD or Ansys Mechanical simulation and automatically transfers and maps the data to the other system. In a two-way coupling simulation, the fluid and structural simulations are set up and solved at the same time and data is automatically transferred between two solvers to achieve robust and accurate results.
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				Customization and Scripting

				 The fastest, easiest way to tailor your simulation workflows. Customization inside Ansys Mechanical enables repetitive tasks or specific workflows to automate and shared amongst users.

			

			
        
    


    
       




    
    
    
    Journaling and scripting capabilities enable quick development and easy education of new scripts.





    





    



    


			


		


	





    






                

            
        
    


    





		

	




    
    
    









	
	
	
	
		
			




    
    
    


   
        
            
                
                    
                    




    
    
    









	
	
	
	
		
			




    
    
    
    Licensing Overview

There are three licensing options available with Ansys Mechanical:





    





		

	




    
    
    

		 	Mechanical Pro	Mechanical Premium	Mechanical Enterprise
	Full thermal analysis	 	 	 
	Modal analysis	 	 	 
	Full contact	 	 	 
	Non-linear geometry	 	 	 
	Material plasticity	 	 	 
	Structural optimization	 	 	 
	Pre-stressed modal	 	 	 
	4 HPC Cores	 	 	 
	Full linear dynamics	 	 	 
	Element birth and death	 	 	 
	Full material non-linearity	 	 	 
	Coupled field elements	 	 	 
	User Defined Material Model Formulations	 	 	 
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                    Lightweighting Webinar Series
                    
                    
                
            
            
            
            
            
            
            This webinar series focuses on our lightweighting capabilities, which will help solve your toughest A&D engineering problems.
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                    Composites Webinar Series
                    
                    
                
            
            
            
            
            
            
            Ansys has teamed up with various software vendors to provide a complete workflow for composite manufacturing, design and analysis. This webinar series focuses on reducing modeling uncertainties when designing with composites.
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                    Optimizing Parts in an Electric Motor: Topology Optimization to Part Validation with Ansys Mechanical
                    
                    
                
            
            
            
            
            
            
            This webinar showcases the workflow from geometry to validation for all available topology optimization methods, empowering you to generate truly lightweight structures.
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			Thermo-Mechanical Fatigue
            
			
            
		
		
			
This white paper highlights thermo-mechanical fatigue (TMF) and Ansys' state-of-the-art nonlinear material models.


		

		
			


	
		
		
	

	
		
	




			Read more
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			Adapt Large Deflection Simulations confidently with Nonlinear Adaptivity (NLAD)
            
			
            
		
		
			
The most problematic scenario engineers encounter when analyzing large deformation solutions using the finite element method is convergence issues due to mesh distortion.
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			SMART Fracture
            
			
            
		
		
			
With the Unstructured Mesh Method (UMM) in Ansys Mechanical, engineers can reduce preprocessing time by employing all tet mesh for crack fronts. 
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                    Ansys Mechanical: Providing Engineers with Power, Accuracy, Flexibility

                    
                        
Ansys Mechanical is your solution for finite element analysis (FEA) software for structural engineering. From CAD integration to advanced solver technology, Ansys Mechanical can tackle your toughest engineering challenges.
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			Ansys Video
			Ansys Mechanical: Providing Engineers with Power, Accuracy, Flexibility

		

	






    






					

				 
					
						
    
        




	
	
	
    
    
        
            
                
                    
                

                
                    Ansys Mechanical: Steering the Future of Mobility with thyssenkrupp Presta AG

                    
                        
The all new Ansys Mechanical short fiber reinforced composites workflow is being refined at thyssenkrupp Presta AG, a world leader in the design and manufacturing of automotive steering systems.
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			Ansys Video
			Ansys Mechanical: Steering the Future of Mobility with thyssenkrupp Presta AG

		

	






    





					

				 
					
						
    
        




	
	
	
    
    
        
            
                
                    
                

                
                    What’s New in Ansys 2023 R2: Ansys Mechanical

                    
                        
This video takes a quick look at some of the new features of Ansys Mechanical 2023 R2 including PyMechanical, Forced Response Add-on, Multistage Cyclic Symmetry Imported Load Support, Multi-case Drop Test, Implicit Smooth Particle Hydrodynamics (ISPH), Mesh Quality Worksheet, and Weld Meshing Enhancements.
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			Powered Up for Accuracy
            
			
            
		
		
			
In this e-book, you’ll learn how this single solution delivers NonLinear ADaptivity (NLAD), TMF prediction and Separating Morphing and Adaptive Remeshing Technology (SMART) fracture technology for the most accurate simulation results.
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				What is Ansys Mechanical?

				 

			

			
        
    


    
       




    
    
    
    Ansys Mechanical is a finite element analysis (FEA) software used to perform structural analysis using advanced solver options, including linear dynamics, nonlinearities, thermal analysis, materials, composites, hydrodynamic, explicit, and more. Mechanical offers a user-friendly, dynamic environment with a complete range of analysis tools, from preparing geometry to connecting other physics for high-fidelity simulations and optimization.
Mechanical is known for its customization and scripting capabilities, enabling users to automate repetitive tasks and workflows.




    





    



    


			


		
			
				


    
        
			
			
				How can I learn Ansys Mechanical?

				 

			

			
        
    


    
       




    
    
    
    Ansys offers a variety of options for users of all skill levels to learn how to use Ansys Mechanical. If you are interested in enhancing your simulation and general physics knowledge of structures, Ansys offers Ansys Innovation Courses, which are free courses that will teach you the underlying physics in a problem and how Mechanical is used to help solve this problem.
For introductory product-specific step-by-step tutorials, new feature videos, and general tips & tricks, we have the Ansys How to Videos on YouTube. 
The Ansys Learning Hub provides you with all the training resources needed to learn Ansys Mechanical from the ground up. The Learning Hub has self-paced video courses, CAD models, best practice guides, demo videos, and learning rooms for questions and discussions to learn from the Ansys experts.
Cornell University also offers a Massive Open Online Course (MOOC) that teaches the hands-on use of Ansys Mechanical. Students can gain important professional skill sought by employers. Those interested can enroll for free here.




    





    



    


			


		
			
				


    
        
			
			
				How do I open APDL from Ansys Mechanical?

				 

			

			
        
    


    
       




    
    
    
    There are several ways to open and access APDL, including through Ansys Workbench, the Start Menu, the APDL product launcher, and the command line.
The preferred method to open APDL is through the product launcher from the Windows Start Menu, so that a user can customize the product settings, including simulation environment and license, working directory, customization, high-performance computing setup, and more.
Opening through Workbench is recommended if the user intends to share the files from MAPDL with other Workbench models. Opening through the Windows Start Menu launches a standalone MAPDL session using the default product settings.




    





    



    


			


		


	





    





    
    
    


    
        
			
			
				How do I use symmetry in Ansys Mechanical?

				 

			

			
        
    


    
       




    
    
    
    Symmetry in Ansys Mechanical enables users to only model a portion of the structure they are simulating to achieve faster simulation and post-processing results. Users can implement Symmetry if the geometry, material orientation, loading, and expected response all exhibit symmetry about the same planes.
To use Symmetry in Ansys Mechanical, you can either select the Model folder under your current project, navigate to the Model tab, and select Symmetry, or right-click on the Model folder and choose Insert then Symmetry. Both options above will insert a symmetry folder object where different types of Symmetry can be added.
Based on analysis type and symmetry needs, the following Symmetry objects can be inserted: symmetry region, linear periodic, periodic region, cyclic region, and pre-mesh cyclic region.




    





    



    






                

            
                
                    
                        




    
    
    



	

		
			
				


    
        
			
			
				How do I download Ansys Mechanical?

				 

			

			
        
    


    
       




    
    
    
    Current customers can download Ansys Mechanical from the Download Center in the Ansys Customer Portal.
 
If you are a student, you can download our free student software and use it along with our free courses, support community, and a wealth of student-focused tutorials.
 




    





    



    


			


		
			
				


    
        
			
			
				What is Ansys Mechanical APDL?

				 

			

			
        
    


    
       




    
    
    
    Ansys Parametric Design Language, or APDL, is a powerful, structured scripting language used to interact with the Ansys Mechanical solver. Mechanical APDL, or MAPDL, is a finite element analysis program driven by APDL.
Both APDL and MAPDL can be used for various tasks ranging from creating geometries to setting up sophisticated solver settings for highly complex analyses. APDL provides access to advanced features and capabilities of Ansys Mechanical that may not be exposed or available through the graphical user interface (GUI).
With APDL, users can create custom input files, define material properties, apply boundary conditions and loads, customize the solution process, and more to tailor the analysis to their specific needs.
Learn more about Ansys Mechanical APDL.




    





    



    


			


		
			
				


    
        
			
			
				How do I reset Ansys Mechanical layout?

				 

			

			
        
    


    
       




    
    
    
    The Ansys Mechanical layout can be reset by simply navigating to the Home tab at the top of the Mechanical user interface and clicking the Reset Layout button on the far right side. 




    





    



    


			


		


	





    






                

            
        
    


    





		

	












	
	
	
	
		
			




    
    
    


   
        
            
                
                    
                    




    
    
    
    Ansys software is accessible

It's vital to Ansys that all users, including those with disabilities, can access our products. As such, we endeavor to follow accessibility requirements based on the US Access Board (Section 508), Web Content Accessibility Guidelines (WCAG), and the current format of the Voluntary Product Accessibility Template (VPAT).
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