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Disclaimer

User Documentation: Copyright © 2023 Hexagon AB and/or its subsidiaries. All Rights Reserved.

This document, and the software described in it, are furnished under license and may be used or copied only in accordance with the
terms of such license. Any reproduction or distribution of this document, in whole or in part, without the prior written authorization of
Hexagon is strictly prohibited.

Hexagon reserves the right to make changes in specifications and other information contained in this document without prior notice.
The concepts, methods, and examples presented in this document are for illustrative and educational purposes only and are not
intended to be exhaustive or to apply to any particular engineering problem or design. THIS DOCUMENT IS PROVIDED ON AN “AS-
IS” BASIS AND ALL EXPRESS AND IMPLIED CONDITIONS, REPRESENTATIONS AND WARRANTIES, INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE DISCLAIMED, EXCEPT TO
THE EXTENT THAT SUCH DISCLAIMERS ARE HELD TO BE LEGALLY INVALID.

The Hexagon, Hexagon logo, MSC, Hexagon Logo, MSC Nastran, Marc, Patran, Dytran, and Laminate Modeler are trademarks or
registered trademarks of Hexagon AB and/or its subsidiaries in the United States and/or other countries.

NASTRAN is a registered trademark of NASA. Python is a trademark of the Python Software Foundation. Parasolid is a registered
trademark of Siemens Product Lifecycle Management Software, Inc. All other trademarks are the property of their respective owners.

This software may contain certain third-party software that is protected by copyright and licensed from Hexagon suppliers. Additional
terms and conditions and/or notices may apply for certain third party software. Such additional third party software terms and
conditions and/or notices may be set forth in documentation and/or at third party software information (or successor website designated
by Hexagon from time to time).

METIS is copyrighted by the regents of the University of Minnesota. MS MPI is developed by Microsoft Corporation. PCGLSS 8.0,
Copyright © 1992-2018 Computational Applications and System Integration Inc. All rights reserved. Portions of this software are
owned by Siemens Product Lifecycle Management Software, Inc. Copyright © 2022.

Use, duplication, or disclosure by the U.S. Government is subject to restrictions as set forth in FAR 12.212 (Commercial Computer
Software) and DFARS 227.7202 (Commercial Computer Software and Commercial Computer Software Documentation),

as applicable.

U.S. Patent 9,361,413
MA:V2023.4:2:2:Z:DC-REL-PDF
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Documentation Feedback

At Hexagon Manufacturing Intelligence, we strive to produce the highest quality documentation and
welcome your feedback. If you have comments or suggestions about our documentation, write to us.

Please include the following information with your feedback:

®m Document name

m Release/Version number

m Chapter/Section name

m Topic title (for Online Help)

m Brief description of the content (for example, incomplete/incorrect information, grammatical
errors, information that requires clarification or more details and so on).

® Your suggestions for correcting/improving documentation

You may also provide your feedback about Hexagon Manufacturing Intelligence documentation by
taking a short 5-minute survey.

The above mentioned e-mail address is only for providing documentation specific
feedback. If you have any technical problems, issues, or queries, please contact Technical
Support.
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Introduction

Introduction

The Marc 2023 .4 release is the fourth Marc release in calendar year 2023. In this release, some new solver functionality is
introduced, the performance of the GUI has been improved, and a number of defects found in past releases have been

addressed.

Overview of New Functionality
The new functionality in Marc 2023.4 can be summarized as:

m Improved performance of Mentat.

m Cracking energy density based fatigue analysis for elastomers.

= Higher order elements and thin sections in remeshing.

m Secant coefficient of thermal expansion.

m Temperature and contact pressure induced bonding.

m Structural increment frequency control in Diffusion (Pressure)/Thermal/Structural analyses.

m Position of the Triad.
Details can be found in the What's New section of the Mentat help.

Marc 2023.4 is based upon the compiler version oneAPI 2022, and is compatible with Intel XE 2020.4. Details can be
found in the List of Build and Supported Platforms - Marc 2023.4 Release.

Marc 2023.4 requires the “Helium” release of MSC Licensing which uses FLEXIm 11.16.3.0. Please refer to

the Marc and Mentat: Installation and Operations Guide for more details.

List of Known and Corrected Defects in the 2023.4 Release

For more details on fixed and corrected defects please visit: MSC Marc and Mentat Error List
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List of Build and Supported Platforms - Marc 2023.4 Release

Marc Platforms

Linux (64 bit) RHEL 7.9/8.6 and Intel EM64T or AMD Opteron  oneAPI2022 2 Intel MPI 2021.7 3
SUSE 12SP5/15SP3

Windows (64-bit) Windows 10 ! Intel EM64T or AMD Opteron  oneAPI2022 2 Intel MPI 2021.7 3
Windows Server 2019

1 Also works on Windows 11.

2 V(;Jlieﬁ using user subroutines, oneAPI 2022 and Visual Studio 2022 or Intel Fortran XE 2020.4 and Visual Studio 2019 must be
installed.

3 Supports also Microsoft MPI program version 9.0.

Mentat Platforms

Vendor 0S Hardware
Linux (64-bit) RHEL 7.9/8.6 and Intel EM64T or AMD Opteron
SUSE 12SP5/15SP3
Windows (64-bit) Windows 10 Intel EM64T or AMD Opteron
Windows 11
Windows Server 2019

On Linux, GLX version 1.3 or higher is required to run Mentat on screen resolutions higher than
2560x1440. To find the GLX version on the machine, please use the following command:

glxinfo | grep "GLX version:"

If the GLX version does not meet the requirement, then as a workaround, the X server or VNC server
can be run in 16-bit color mode by providing the ~depth option, as follows:

vncserver -depth 16

All platforms support Python 3.10.8

Mentat Graphics Card Support
The following graphics boards have been certified to work with the Mentat 2023.4 release:
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Graphics Board Graphics Driver Version

AMD FirePro V4800 (FireGL V) 15.201.2401.0
AMD FirePro W4190M 21.19.142.32768
AMD Radeon Pro WX 4130 21.19.384.3
AMD Radeon Pro WX 4130 21.19.384.3
AMD Radeon Pro WX 4150 21.19.384.3
AMD Radeon Pro WX 7100 21.19.384.3
AMD Radeon Pro WX4150 16.40.3801.1002
AMD Radeon WX2100 22.19.640.2
AMD Radeon WX2100 22.19.640.2
AMD Radeon WX3100 22.19.640.2
AMD Radeon WX3100 22.19.640.2
AMD Radeon Pro WX 3100 23.20.787.768
AMD Radeon Pro WX 3200 19.Q2

AMD Radeon WX4100 17.10.1730.1004
AMD Radeon WX4100 22.19.640.2
AMD Radeon WX4100 22.19.640.2
AMD Radeon WX5100 17.10.1730.1004
AMD Radeon WX7100 17.10.1730.1004
AMD Radeon WX9100 22.19.640.2
AMD Radeon WX9100 22.19.693.256
AMD Radon Pro WX3100 26.20.13028.13
AMD Radon Pro WX3200 26.20.13028.13
AMD Radon Pro WX4100 26.20.13028.13
AMD Radon Pro WX5100 26.20.13028.13
AMD Radon Pro WX7100 26.20.13028.13
AMD Radon Pro WX8200 26.20.13028.13
AMD Radon Pro WX9100 26.20.13028.13
AMD Radeon Pro W6600M 31.0.12026.3004
Nvidia Quadro M1000M 10.18.13.5461
Nvidia Quadro M1200 21.21.13.7586
Nvidia Quadro M1200 377.43

Nvidia Quadro M1200 377.43
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Graphics Board Graphics Driver Version

Nvidia Quadro M2200
Nvidia Quadro M2200
Nvidia Quadro P1000
Nvidia Quadro P2000
Nvidia Quadro P2000
Nvidia Quadro P3000
Nvidia Quadro 3200
Nvidia Quadro P4000
Nvidia Quadro P4000
Nvidia Quadro P4000
Nvidia Quadro P5000
Nvidia Quadro P5000
Nvidia Quadro P5000
Nvidia Quadro P600
Nvidia Quadro P600
Nvidia Quadro P6000
Nvidia Quadro P620

Nvidia Quadro RTX 5000
Nvidia Quadro RTX 6000
Nvidia Quadro RTX 4000

Nvidia Quadro P2200
Nvidia Quadro T1000

Nvidia Quadro RTX3000
Nvidia Quadro RTX5000

Nvidia T600

Nvidia RTX T550
Nvidia RTX A500
Nvidia RTX A1000
Nvidia RTX A2000
Nvidia RTX A3000
Nvidia RTX A4500
Nvidia RTX 2000 Ada

21.21.13.7586
377.43

377.11

377.11
23.21.13.8908
21.21.13.7586
23.21.13.8908
21.21.13.7586
377.11
385.69
21.21.13.7586
377.43

377.11

377.11
23.21.13.8908
377.11
23.21.13.9077
25.21.14.1917
25.21.14.1917
25.21.14.1917
26.21.14.3064
25.21.14.2591
25.21.14.2591
25.21.14.2591
30.0.15.1298
31.0.15.1713
31.0.15.1713
30.0.15.1298
31.0.15.2667
30.0.15.1298
31.0.15.2667
31.0.15.3696
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Peripheral Devices

3DCONNEXION’s SpacePilot PRO, SpaceMouse PRO and SpaceNavigator products, have been tested with Mentat. For
Linux based systems, see the Marc and Mentat: Installation and Operations Guide for additional information.



Security Notes

The 2023.4 release requires the FlexLM 11.16 (Helium) server version and stores the license manager (Imgrd) by default
in the directory C: \Program Files\MSC.Software\MSC Licensing\Helium\lmgrd for Microsoft Windows and
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for Linux platforms it is /msc/MSC.Software/MSC Licensing/Helium/1lmgrd. The defaultlocation for the license

file is MSC Licensing/Helium.

The capabilities that require a license are given below with feature names as required in the license file.

1.

10.
11.
12.
13.
14.
15.

16.

17.

18.

MARC
MARC_Parallel
MARC_Mesh2D
MARC_Mesh3D

MARC_ShapeMemory
MARC_MetalCutting
MARC_Electrical

MARC_GPU
MARC_CASI
MARC_Hexmesh
MARC_MatFit
MARC_PhaseTrans
MARC_CoSim_Adaptor
Mentat
Mentat_Parasolid_CAD

Mentat_Parasolid_Modeling

Mentat_ITI Access

Mentat. CMOLD

license required to run one single processor job or one instance of a
multiple processor (parallel) job.

license required per processor in a parallel run (either DDM, or parallel
element assembly and stress recovery, or parallel CASI).

license required for each run requiring automatic 2-D remeshing feature in
Marc.

license required for each run requiring automatic 3-D remeshing feature in
Marc.

license required for each run using shape memory model.
license required for each run modeling metal cutting operation.

license required for Joule-Mechanical, Coupled Electrostatic- Structural,
and Piezoelectricity.

license required to use the GPGPU solver capability.

license required to use the CASI iterative solver.

license required for each instance of Hexahedral mesher.

license required for advanced material data fitting.

license required for MICROSTRUCTURE phase transformation model.
license required to run a co-simulation analysis with MSC CoSim.
license required for each instance of Mentat.

license required for each instance of Parasolid when working
(import/export/meshing) with Parasolid based models. This license does
NOT allow the creation of solid geometry or the modification of solid
geometry through Booloean operations, blending, and/or feature
recognition and removal.

license required for each instance of Parasolid when working
(import/export/creation/modification/ meshing) with Parasolid based
models.

license required for each instance of, or exporting a file using the DXF,
IGES, or VDAES translators.

license required for each instance of CMOLD when working

(import/export) with CMOLD based models.
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19.

20.

21.

22.

23.

24.

25.

26.

Mentat_Geometry_Translators
Mentat CATIAV4_Access
Mentat CATIAVS5_Access
Mentat_Creo_Access
Mentat_Inventor_Access
Mentat_JT_Access

Mentat NX_Access

Mentat_SolidWorks_Access

license required for import of Parasolid, IGES, IDEAS, ACIS, STER, STL

to Parasolid Geometry with cleanup of model.

license required for import of CATIAV4 model to Parasolid Geometry with
cleanup of model.

license required for import of CATIAV5 model to Parasolid Geometry with
cleanup of model.

license required for import of Creo and Pro/E model to Parasolid Geometry
with cleanup of model.

license required for import of Inventor model to Parasolid Geometry with
cleanup of model.

license required for import of JT model to Parasolid Geometry with
cleanup of model.

license required for import of NX model to Parasolid Geometry with
cleanup of model.

license required for import of SolidWorks model to Parasolid Geometry
with cleanup of model.
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2023.1 Release Highlights

The functionality in Marc 2023.1 can be summarized as:
e Support for the hybrid node-to-segment contact method in analyses using the domain decomposition method.

e New post-processing quantities Material Forces and Eshelby Stress tensor, that can be used in the study of
inhomogeneities.

* New Selective Post option to post-process a subset of the elements and free nodes in the model.
* New option in design of experiments to export the results if some experiments have not run to completion.

 Improved support for high-resolution screens.

2023.2 Release Highlights

The functionality in Marc 2023.2 can be summarized as:
* A new enhanced remeshing method for 3-D tetrahedral meshes.
A coupled diffusion/thermal/structural analysis class including pyrolysis.
* Contact slip and contact opening result quantities.
A result inspector in Mentat.
* An option to suppress dynamic model movements while executing procedure files.

e Improved performance of Mentat.

2023.3 Release Highlights

The functionality in Marc 2023.3 can be summarized as:
* Cross-hairs in the graphics area.
* Minimum edge length of contact body.
* Close all opened pop-menus.
e Updated icons for translate and rotate.
* Default element type for rubber material.

* Licensing for stress-life and strain-life fatigue.
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