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Empowering Digital Transformation:
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From Data to Decisions:
Building the Intelligent Digital Enterprise
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Case Study on the Evaluation of Altair PhysicsAl and
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Predicting Stress in Automotive Brackets
with Altair PhysicsAl
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Altair PhysicsAl-Based Structural Fatigue
Prediction Analysis of Rotor Shaft
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Data Analytics & Al
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From Data to Intelligence: Leveraging SLM'’s, Al agents
& Graph techniques for Smarter Product Engineering
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Research on application cases of polyurethane foam
to improve car body noise and vibration characteristics
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Cutting-Edge Electromagnetic and Electronic Solutions
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Antenna Placement on helicopter using Altair Feko
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(GDL) for CFD predictions: Examples on electronics
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Accelerating Automotive Modeling with HyperMesh CFD,
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Accelerating Digital Transformation with Siemens
Simcenter Fluid & Thermal Solutions for Global
Engineering Innovation

Siemens?| Simcenter Fluid & Thermal S£M0|
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ID thermal fluid analysis using Altair Flow Simulator
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Optimizing Equipment & Processes with EDEM
Simulation and Machine Learning: Global Cases

Digital Thread Excellence: Collaborating on
Cloud in the Age of Digital Engineering
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Multiphysics simulation for battery cell manufacturing
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Optimizing Equipment & Processes with EDEM
Simulation and Machine Learning: Global Cases
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Digital Thread Excellence: Collaborating on Cloud in the
Age of Digital Engineering
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Effect of 3D-printed Surface Textures on Wear
Mechanism in 3-body Abrasion of Soil

Methods aimed at enhancing the operation lifespan of tools by improving surface wear
resistance have been extensively explored. In particular, surface engineering has emerged as a
widely used method, but the associated high costs often hinder practical applications.

On the other hand, 3D-printing allows easier formation of meso-scaled texture on the material
surface, potentially serving as an alternative. In this study, we experimentally and theoretically
investigate the wear behavior of 3D-printed surface textures and optimize the morphology and
structure for minimizing wear. Three different forms of surface textures (Smooth Surface,
Surface with uniformly distributed Pits, Surface with uniformly distributed Bumps) are fabricated
using 3D-printing and High-Impact Polystyrene. Wear tests are conducted on these structures
using a home-built 3-body wear tester employing abrasive particles.

The wear mechanisms were analyzed by comparing weight loss, Scanning Electron Microscopy
(SEM), and Energy Dispersive Spectroscopy (EDS) analyses following the wear test. It was
confirmed that the amount of wear in the optimal sample was reduced by approximately 77%
compared to that of the worst sample. Furthermore, discrete element method simulation results
agree well with the experimental results, supporting the improved wear resistance characteristics
for the optimal structure. We expect that such a 3D-printing-based surface texturing approach
will significantly enhance engineering tools' wear resistance and service life for various applications.
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Al Simulator for Deriving Optimal Electrolyte Materials to
Enhance Next-Generation Secondary Battery Performance
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Designing Refrigerator Performance: A Case Study of
Structural Analysis Reflecting Post-Foaming Characteristics
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Control Parameters of Roll-to-Roll Process for Mass Production
of Dry-Coated Cathodes: Electrode Microstructure Prediction
and Characterization Based on the Discrete Element Method
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Altair OptiStruct Rotor Dynamic process introduction
using electromagnetic force extracted by Altair Flux
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