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Scalable Modeling Software for Manufacturing
MDF Modeling Tools
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Computation for Manufacturing Challenges
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Translating HPC Software to Industry
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Barriers to Industry Usage of Advanced
Manufacturing Software Tools

Infrastructure Barrier Expertise Barrier

« Compute availability » Selecting the correct tools

 Managing compiling  Managing model inputs and
and dependencies outpufts

* |T requirements « Managing data

« Cybersecurity * Analyzing results
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Cloud Deployment Lowers the

Accelerating Additive Manufacturing

Infrastructure Barrier Innovation with Oak Ridge National

Laboratory and Rescale

SimCamp 2025 brought together industry leaders and national lab researchers at ORNL's Manufacturing

® P re C O n fl g u r e d | n St a l la t i O n S Wi t h O u t Demonstration Facility (MDF) for an immersive workshop on additive manufacturing simulation.
Supported by Rescale, the event featured technical talks and hands-on tutorials led by ORNL code
need for compilation

developers, giving participants direct access to newly published MDF codes on the Rescale platform.

Throughout the workshop, attendees worked with cutting-edge models for predicting microstructures,
analyzing melt pool behavior, and simulating part-scale heat transfer. This hands-on experience allowed
industrial partners to test these advanced tools while providing valuable feedback to ORNL's R&D team,

® AVO i d | T b Ott l e n e C kS fo r a p p rOV a l helping align research efforts with real-world manufacturing challenges.

In order to take advantage of the ORNL MDF codes on the Rescale platform, request a free trial.

* Eliminates conflicting software stacks, e o
versioning, and environments

. ORNL MDF codes available on Rescale
* Removes need for on-site compute

and |T support for SMEs
§ ADAMANTINE @ ApDITIVEFOAM & exac/
* Availability of wide range of computing

environments

Adamantine AdditiveFOAM ExaCA

AdditiveFOAM is a simulation framework xaCA is a C++ code for predicting as-

for transport phenomena in additive ed grain structures from thermal

VPl and Kokkeos

A\r manufacturing, built on OpenFOAM. It z
rilinos, and Kokkos. It models the solves multiphysics proble t for scalable, portable performance on
° E t . d . t f wde volume r CPUs and GPUs, it models nucleation,
n e rp r | S e a m | n S u p p O r O r states during processing and leverages geometr solidification dynamics, and dendrite

experimental datz semble Kalman with ExaCA for process—structure geometry. Coupling with process models

distributed software
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INNOVATION DAYS SERIES:

Hands-on training for ORNL simulation tools
for manufacturing

e 5codesin2days

* Intended as the first of an annual series

Successful cloud deployment of
re S Ca I e ORNL tools on rescale platform
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hat "By using the ORNL simulation tools we believe we can cut out large
\l VANDERBILT / . . . .
AI M ¥ UNIVERBITY GE Aerospace amounts of physical work and only invest our time in parameter sets

A o TEXAS ASM @) Northwestern LINCOLN B that offer the best chances of success. This saves us valuable time in
I’gOﬂ MCe®» - 7 o Univessity - Ieidos the research and development portion of our process development,
NATIONAL LABORATORY UCDAVIS which saves expense, but more importantly it allows us to take

]FSU DMG MDRI products to market quicker - giving us a competitive advantage."
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Rescale: The Digital Engineering Platform

1,400+ Leading Engineering & Scientific Applications
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Software and Licensing

Optimized HW-SW Configurations
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Workflows Automations

End-to-End Security & Compliance

Total Spend and Consumption

Multi-Team & Access Controls

Data Platform Integration

Multi-Cloud, Region, & Cost-Model

100+ High Performance Computing Architectures
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Unifying Simulations, Data Intelligence, Al Methods
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Al Methods

Structures data for Al training

Agentic Al accelerates workflows and ' ) |nSig hts
syncs with systems of record Data Intelllgence &
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Simulation Environment
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Captures and enriches datasets ——O
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Agentic Al to Streamline Complex Simulation Tasks

Agent for automated Agentic workflow using ORNL and cloud
thermodynamic calculations compute for AM process controls
Based on the provided information, the composition of Aluminum 6061 alloy is approximate
Here's a comparison of the Scheil and Nucleo-Scheil solidification calculations:
Constituent Scheil (wt. %)  Nucleo-Scheil (wt. %)
Al 97.90 97.90
FCC_AL (Aluminum Solid Solution) 0.94 0.98
Mg 1.00 1.00
Si 0.e0 0.e0
DIAMOND_A4+FCC_A1+Mg2Si_MG2Slis) = 0.019 0.019
FCC_Al+Mg2Si_MG2SI(s) 0.04 N/A
Mg2Si_MG2Sl(s) N/A 0.004
%OAK RIDGE
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ORNL and Rescale: MDF Technical Collaboration for Agentic Al
to Drive Manufacturing Simulation Workflows

Interface with rescale :
Data analysis Report results

User prompt to agent platform
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Agentic simulation workflows
for advanced manufacturing

Y

Technology Validation

Cloud service providers and vendors will
validate technologies against extreme-scale
scientific and national security workloads,
co-design solutions with a high-value
research community, and evolve pilot
deployments into sustainable offerings.

@

Long-term Partnerships

Participation strengthens long-term
partnerships with DOE and expands
opportunities for innavation. Secure data
access in CSP environments creates new
avenues for industry and the public to
leverage scientific data.

o

Strategic Computing Reserve

This model charts a path toward a National
Strategic Computing and Al Reserve,
supporting both steady-state research and
surge capacity in times of crisis, ensuring
resilience and U.S. competitiveness.
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Optimize
Your HPC

Accelerate full-stack
modeling and simulation
with Rescale Compute™
Learn More.

Harness
Your Data

Transform fragmented data
into actionable insights with
Rescale Data Intelligence™
Learn More.

&3
Unlock
Al Insights

Discover new products
at unprecedented speed
with Rescale Al Physics™
Learn More




INNOVATION DAYS SERIES:

|
% WMDF " simcamp 2026

e Summer 2026 = _oos g
| QR o rtish

* Expanding to a 3-day event == .':f . .

* Covering tools for: . o’ :

* Laser processing
* Large-scale AM
* Microstructure evolution

 Coupled workflows

e ...and more!
Join the mailing list
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