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In the modern engineering landscape, the seamless integration between Computer-Aided Design (CAD) and
Computer-Aided Engineering (CAE) is the cornerstone of efficient product development. Ansys, a global leader in
simulation software, provides an extensive ecosystem of CAD support across its Workbench platform, including
specialized tools like Ansys Motor-CAD, SpaceClaim, and ICEM CFD. Understanding the nuances of CAD
support—ranging from version-specific plug-ins to geometry readers—is essential for engineers who require high-
fidelity data transfer without loss of geometric integrity.

The Critical Role of CAD-CAE Interoperability

CAD-CAE interoperability refers to the ability of simulation software to ingest, interpret, and manipulate geometry
data generated in design software such as Autodesk Inventor, PTC Creo, Siemens NX, and Dassault Systémes
SOLIDWORKS. For high-stakes simulations in structural mechanics (FEA) or fluid dynamics (CFD), the fidelity of
the geometry is paramount. Errors in translation, such as sliver surfaces, gaps, or overlapping volumes, can lead to
meshing failures or inaccurate physical results.

Ansys addresses these challenges through a dual-path approach: Geometry Readers and Geometry Plug-ins.
While readers allow for the direct opening of native CAD files without requiring a CAD license on the simulation
machine, plug-ins (often called Direct Interfaces) offer an associative link. This associativity ensures that any
change made in the CAD environment is automatically reflected in the Ansys simulation project, preserving
boundary conditions and material assignments.

Technical Framework of Ansys CAD Support Releases

Ansys releases updates frequently (R1 and R2 cycles) to maintain compatibility with the rapid release cycles of
major CAD vendors. The technical support matrix for versions such as 2021 R2, 2022 R1/R2, 2023 R1, and the
latest 2024 R1/R2 reflects a commitment to supporting the most recent service packs and operating systems.

The Evolution of the Ansys Workbench Platform

The Ansys Workbench Platform serves as the central hub for data management. In releases like 2022 R1 and
2023 R1, support was specifically curated for DesignModeler, a legacy but powerful tool for geometric
manipulation and parameterization. As we transitioned into 2024 R1 and 2024 R2, the focus shifted toward more
robust support for SpaceClaim (Direct Modeler) and Ansys Discovery, which offer a more intuitive approach to
geometry preparation compared to the feature-tree based DesignModeler.

Platform Support and Operating Systems

Support is not merely limited to the software files themselves but extends to the hardware and operating systems.
Recent documentation for Release 2024 R2 emphasizes certification for Windows 10 and Windows 11, ensuring
that the CAD interfaces utilize the latest graphics drivers and kernel optimizations for geometric processing. For
enterprise environments, the certification of specific monthly service packs (notably for Siemens NX) ensures that



IT departments can deploy updates without breaking the simulation pipeline.
Comparative Analysis: Reader vs. Plug-in Interfaces

Choosing between a Reader and a Plug-in is a strategic decision for engineering teams. Below is a structured
comparison of these two primary integration methods.



Feature Geometry Reader Geometry Plug-in (Direct Interface)

Software Requirement No native CAD installation required. Native CAD software must be
installed and licensed.

Associativity Static; requires re-import for design Bi-directional; updates propagate
changes. automatically.

Speed Faster initial import for large Slightly slower due to background
assemblies. CAD communication.

Complexity Low; handles standard file extensions. High; supports parameters and

named selections.

Ideal Use Case Quick analysis of finished designs. Iterative design optimization and
parametric studies.

Ansys Motor-CAD and Electromechanical Design

Ansys Motor-CADrepresents a specialized branch of CAD support. Unlike general-purpose structural CAD, Motor-
CAD focuses on the specific geometric requirements of electric machines. Its support infrastructure is designed to
handle complex windings, rotor topologies, and thermal cooling jackets. When transferring data from a general
CAD tool into Motor-CAD, the software emphasizes the preservation of electromagnetic properties and cooling
paths, often utilizing internal templates that bridge the gap between 3D mechanical CAD and 2D/3D
electromagnetic solvers.

Deep Dive: Support for Major CAD Vendors (2021-2024)

Across the recent releases (2021 R2 through 2024 R2), Ansys has maintained a rigorous support matrix for the
"Big Four" CAD systems. The following technical breakdowns highlight the specificities of each integration.

Siemens NX Support

The NX interface is particularly sophisticated. Starting from Release 2022 R2, Ansys introduced support for
monthly NX service packs. This ensures that users on the "Continuous Release" cycle of NX are never more than a
few weeks away from full compatibility. The integration supports the transfer of Expression Parameters, allowing
Ansys DesignXplorer to drive geometric changes directly within the NX kernel.

PTC Creo Parametric

Support for Creo Parametric (formerly Pro/ENGINEER) has been a staple of the Ansys Workbench. In releases
such as 2021 R2 and 2023 R1, specific attention was given to Creo Elements/Direct Modeling. This is critical for
users who prefer non-parametric, explicit modeling workflows. The plug-in architecture for Creo allows for the
transfer of "Named Selections," which are essential for defining contact regions and boundary conditions in Ansys
Mechanical.

Autodesk Inventor and AutoCAD

For the Autodesk ecosystem, Ansys provides robust Reader and Plug-insupport. While AutoCAD is primarily 2D
or basic 3D, the Inventor integration is high-level, supporting multi-body parts and complex assembly constraints. In
the 2024 R1 release, the Inventor reader was optimized to handle large assembly metadata, significantly reducing
the memory footprint during the initial geometry load.



Procedural Workflow: Transferring CAD Files into Ansys

To ensure a successful transfer of CAD data into the Ansys environment, engineers should follow a standardized
procedural workflow. This minimizes the risk of geometric errors and ensures that simulation-ready geometry is
produced.

1. Geometry Cleanup in Native CAD: Before export, remove non-essential features such as small fillets,
cosmetic threads, and manufacturer logos that do not impact the physics of the simulation.

2. Establishing Named Selections: Define surface and volume groups within the CAD software. Use specific
naming conventions (e.g., "NS_Inlet") that Ansys can automatically recognize as boundary conditions.

3. Selecting the Interface: Decide between a Plug-in (for associativity) or a Reader (for speed). For Workbench
users, this is managed through the "CAD Configuration Manager."

4. Managing Units and Tolerances: Ensure that the CAD unit system (e.g., mm) matches the Workbench
project settings to avoid scaling errors.

5. Import and Verification: Once imported into DesignModeler or SpaceClaim, use the "Fault Detection" tools to
check for overlapping faces or silver surfaces.

Ansys ICEM CFD: Direct Interface Support

Ansys ICEM CFD remains a premier tool for high-end hex-meshing. Its support for CAD is distinct from the
standard Workbench platform. ICEM CFD utilizes Direct Interfacesthat allow it to bypass intermediate formats like
STEP or IGES, instead reading the native CAD kernel (e.g., Parasolid or ACIS) directly. This is vital for maintaining
the strict tolerances required for aerospace and automotive CFD, where a deviation of 0.001mm in a wing profile
can significantly alter drag coefficients.

Technical Matrix of CAD Support Versions

The following table summarizes the supported CAD versions for the most recent Ansys releases as of the latest
technical documentation.



Ansys Release Supported CAD Platforms Key Interface Update

2021 R2 Creo 8.0, Inventor 2022, NX 1980 Enhanced Support for Creo Elements/
Direct.
2022 R1 Creo 9.0, SolidWorks 2022, NX 2007 DesignModeler performance

optimizations.

2022 R2 Inventor 2023, NX Monthly SPs Initial support for Windows 11
integration.

2023 R1 AutoCAD 2023, Creo 10.0 (Beta) Improved Reader for large assembly
handling.

2024 R1 SolidWorks 2024, NX 2306 Universal CAD Reader for Ansys
Discovery.

2024 R2 Full Windows 11 certification, NX 2312 Direct Interface for ICEM CFD v24.

Common Failure Modes and Troubleshooting Solutions

Despite the robustness of Ansys CAD support, technical hurdles often arise during the translation process.
Engineering teams must be equipped to troubleshoot these common failure modes.

1. Loss of Associativity

Problem: After modifying the CAD model, the Ansys simulation does not update, or it loses existing boundary
conditions.Solution: Ensure that Named Selectionsare used. Do not rely on internal ID numbers of surfaces, as
these change when geometry is modified. Verify that the "Update from CAD" command is executed within the
Workbench project schematic.

2. Missing Surfaces or "Holes" in Geometry

Problem: Complex fillets or lofts appear as missing faces after import.Solution: Check the export tolerance in the
native CAD tool. If using a Reader, try switching to a Plug-in to utilize the native CAD kernel for interpretation.
Alternatively, use Ansys SpaceClaim's "Repair" tab to stitch surfaces and solidify the volume.

3. Version Mismatch

Problem: "Unsupported File Version" error during import.Solution: This typically occurs when a newer CAD
version is used with an older Ansys release. Refer to the CAD Support 2024 R1/R2 footnotes. If an upgrade is not
possible, export the CAD as a neutral format like Parasolid (.x_t), which is the native kernel for Ansys, providing
better results than STEP or IGES.

The Strategic Impact of Integrated Workflows

The sophistication of CAD support within the Ansys ecosystem is not merely a technical convenience; it is a
strategic asset. By leveraging Direct Interfaces and SpaceClaim's modeling capabilities, organizations can move
from a "Simulation as Validation" model to a "Simulation-Driven Design" model. In this paradigm, simulation is
performed early and often, enabled by the ability to rapidly iterate on CAD geometry without manual data re-entry.

As we look toward future releases beyond 2024 R2, the trend is clearly toward even tighter integration, with cloud-



based CAD platforms and Al-driven geometry optimization becoming the next frontier. For the technical writer and
SEO strategist, the message is clear: staying updated with the latest CAD Support documentation is essential for
maintaining a competitive edge in high-fidelity engineering simulation. The ability to navigate the complexities of
Ansys Workbench, understand the limitations of DesignModeler, and exploit the power of Plug-insremains  the
hallmark of a proficient simulation engineer.

Ultimately, the goal of Ansys CAD support is to render the boundary between design and analysis invisible.
Whether an engineer is working in Motor-CAD on a new traction motor or performing a thermal analysis on a
complex PCB from AutoCAD, the underlying infrastructure of readers, plug-ins, and direct interfaces provides the
foundation for digital twin technology and the future of autonomous engineering. Ensuring that the software
versions, operating systems, and interface types are correctly aligned is the first, and perhaps most important, step
in the simulation journey.
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