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...[From virtual to real

Support our customers in their Product Development and
Manufacturing challenges integrating innovative
technologies and 3D-Xpert resources
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3DXPERT

PLM SOLUTIONS

Reverse Engineering
3D Scanning ® 3D Design

Engineering Analysis & Optimization
Product Develpoment ® Process Optimization ® Product Quality

Manufacturing Optimization
Production & Throughput ® Labor & Ergonomics ® Robotics & automation

Prototyping & Manufacturing
3D Printed Parts ® Tooling & Fixtures ® Material Handling

...From Virtual to Real
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Product Innovation
3D Scanning / Reverse Engineering / 3D CAD

Product Development

« Accelerate design with NX
» 3D scan parts with accurate results and
fewer errors
» Create easily new product versions
* Quality applications:
» Detecting defects
* Making precise measurements
* Speeding Quality Controls
+ ldentify defects, wear, and damage in
tools and dies

Design Prototyping  As Design/As Build ...From Virtual to Real
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Product Innovation
3D Scanning / Reverse Engineering / 3D CAD

Manufacturing/Process
Installations

» 3D modeling in the construction field.

« Plan and manage resources.

» Deep knowledge of the building facilities

* Know the adaptability of new machinery
to available spaces

% &

Design Construction  Maintenance

3D scanner applications usefulness
in the phases of a project’s life cycle
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Product Innovation

Dimensional Analysis

+ Collect data: Use metrology devices to capture dimensional data

« Analyze data: Use software to analyze the data and gain insights

* Improve designs: Use the insights to improve designs and correct
manufacturing processes

Main benefits:

* Reduce waste: Waste ad Warranty Issues
* Improve designs: Better designs and manufacturing processes
* Support Lean Manufacturing

GD&T/GPS Design e Tolerance Analysis and Variation Accumulation e Process Feasibility
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Product Performance

Significant Engineering Challenges in Industry

Environment Regulations

_ : Foreign object damage,
Emissions ‘ ’) Noise A blade out and icing

. . Higher effici [ L ific fuel
Performance & Efficiency igher efficiency, pressure ratios 0‘\ ower specific fue

and temperatures consumption

y
) \\
i Fatigue % Erosion .lHl. Weight

Durability, Life & Safety

Sustainment & Lean Manufacturing analysis

Certification by Design process optimization and
cycle time reduction

Customer Experience

Knowledge Predictive
management / maintenance E"j Power output

...From Virtual to Real
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Product Performance

Virtual product validation & optimization

Kinematics Multiphase
Simulation Flow Simulation

Low Frequency
EM Simulation

Non-Linear
Simulation

PCB Simulation

Manufacturing
Simulation

Optimization Impact
Simulation

...From Virtual to Real
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Product Performance

Virtual product validation & optimization

Structures Concept Structures Attributes

& Light Weighting
+

Manufacturing
Solutions

Al Powered

Electronics
Systems

Design Al

Fluid & Thermal Connectivity & ADAS E-Powertrain
Management Design
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Product Performance

Emulating Engineering Expertise with Al - Crashworthiness Optimization at BMW with Al

The challenge:

« Ensure passenger safety, analyzing...

*  Which crash kinematics is favorable, combined with...

« Timing of discrete events, such as bolt breakage or part contact at the right time

KPI's

* Energy absorption

* Maximum force before failure
* Displacement

+  Weight

...From Virtual to Real



Product Performance
Emulating Engineering Expertise with Al - Crashworthiness Optimization at BMW with Al

Our solution - Altair's integrated ML solutions within HyperWorks for...

Generate optimization constraints that mimic engineering expertise...

Clustering, an ML algorithm, helps engineers understand how crash kinematics affect

KPIs

Favorable crash kinematics are enforced during the optimization process by using a

classifier that emulates engineering decision-making
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Impact/Value

Altair's Machine Learning
solutions help BMW target
specific crash kinematics
during structural optimization.
This is achieved by mimicking
engineering expertise through
inclusion of ML constraints,
that would be infeasible or at
the very least impractical to
generate manually, during
optimization.

This simplifies the formulation
of the optimization problem
and reduces the number of
design iterations required to
develop complex automotive
crash structures.

...From Virtual to Real



Product Performance

Tooling Performance

3DXPERT

PLM SOLUTIONS

Accelerate design cycles for Grippers, Cranes, Fixtures, and any other actuator, Dolley, or material handling

equipment.

Simsolid

Simulation of full assembly in less than 50
seconds, allowing multiple design iterations

Stress values well within limits, giving a
predicted safety factor in clamping arms of 8,7
against yield

Racks & Conveyors
Systems:

Performance
Lightweighting
Motion/Dynamics
Analysis

Control Design
Actuator sizing

Tooling optimization:

» Performance
+ Lightweighting

...From Virtual to Real
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Product Quality

Integrate components suppliers in the product optimization cycle

3D Printing

Injection Molding

Casting

Polyurethane Foaming

Sheet Metal Forming

Deeply integrated within Altair’s intuitive simulation solutions

for design engineers to create manufacturable high-performance products.

...From Virtual to Real

Metal Extrusion



Product Quality

Simulation-Driven Design for Manucturing (SDFM)

Casting

Metal
Forming

Injection
Molding

Extrusion
(Metal and Polymer)

Additive
Manufacturing

Enable a better collaboration between design and manufacturing departments

helping to reduce engineering changes and physical Try Outs

3DXPERT
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Polyurethan
e Foaming
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Manufacturing Xcellence

3D Lean Manufacturing

Digital Twin

Model, simulate, and optimize a
complete digital twin of your
manufacturing processes—including
robots, automation, material handling
systems, and people—to improve your
system performance.

Flexibility

Use simulation and optimization of automated
or manual production processes to evaluate
and implement advanced manufacturing
techniques, equipment and operations and
achieve more flexible manufacturing

3DXPERT

PLM SOLUTIONS

Speedup Innovation

Use a realistic, immersive, high-fidelity
environment with physics-based modeling,
simulation, and optimization tools to
accelerate innovation.

...From Virtual to Real



Manufacturing Xcellence

3D Lean Manufacturing

Create and Run virtual manufacturing installations
to define assembly sequence and optimize
productivity.

Ensure requirements with the ideal number of
resources (labors, machines, material handling
equipment, inventories, etc.), eliminating
bottlenecks, and evaluating the impact of shifts
and failures (MTBF & MTTR)

Develop analysis for manual and robotics
workstations, getting ergonomic reports like
RULA, NIOSH, Biomechanics, and robotics
analysis like Collisions, Cycle Time, Reach,
Robot OLP.

8 3DXPERT
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Manufacturing Xcellence

3D Lean Manufacturing - Process flow

The simulation models incorporate internal and
external supply chains, production assets, and
business operations, enabling you to assess the
effects of various production changes.

* Explore What If scenarios

* Determine production needs

* Assess process flow

*  Minimize bottlenecks

* Analyze material handling systems

* Implement JIT/Kanban systems

* Identify necessary resources

*  Optimize resource usage

* Review production schedules

* Assess the impact of scheduled shutdowns
+ Consider MTBF & MTTR effects

+ Calculate maximum system capacity

3DXPERT
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Manufacturing Xcellence

3D Lean Manufacturing —Robotics

Simulate the complete process to confirm that the
robots can carry out all required tasks effectively.

Enhance cycle times and reduce wait times in
interference zones when operating multiple robots.

Assess the robot work envelope to ensure robot
reach all work points and arrange all supporting
equipment appropriately within the workcell.
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Manufacturing Xcellence

3D Lean Manufacturing —Robotics

What if Scenarios...

Reach studies

Workstation layout

Cycle time setting

Study of interferences and maximum
approaches

Robot selection (brand — model)
Dynamic load studies

Definition of Proper Weldgun /Torch
Feasibility studies

Robot OLP

Virtual Commissioning (PLC code validation)

3DXPERT

PLM SOLUTIONS
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Manufacturing Xcellence

3D Lean Manufacturing — Ergonomics

Create products focused on enhanced
ergonomics and evaluate human factors
during operations to support the development
of safer work environments.

Evaluate human-centered designs across
various aspects such as injury risk, user
comfort, accessibility, visibility, energy use,
and fatigue thresholds.

Facilitate the incorporation of human factors
and ergonomics throughout the planning,
design, and validation phases of your product
lifecycle to achieve notable reductions in cost
and time.
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Manufacturing Xcellence

3D Lean Manufacturing — Ergonomics

What if Scenarios...

*  Workstation layout
» Tooling / Lift Assist validation
* Load Cycles
* Cycle time setting
* Population percentiles
* Reach and vision
+ Ergonomics analysis
* RULA
« OWAS
* NIOSH
* Bio-mechanical

3DXPERT
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3DXRERT
Prototyping & Manufacturing

From Virtual To Real

3D Printing provide strategic advantages during product development and manufacturing.

From a physical validation of new products designs, thru packaging development, and to evaluation of new
tooling required in manufacturing stations like grippers, jigs, fixtures, workbench, material handling, racks, etc.

Evaluate early in the development process any tooling design, even if the final product it is not available,

saving time and money by discovering engineering changes and improvements early in the development
process, avoiding to manufacture non functionals molds and tooling.

...From Virtual to Real



3DXPERT

PLM SOLUTIONS

Prototyping & Manufacturing

From Virtual To Real

@ ...From Virtual to Real



X 3DXRERT
Prototyping & Manufacturing

From Virtual To Real

Don’t just print a model exactly as designed...Instead, print it with the prototype’s intended purpose in mind. For example, the
designs of new carriers and dollies were tested using the new vehicle model.

And make sure to do this early, before producing the full set of necessary tooling.

...From Virtual to Real
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Prototyping & Manufacturing

From Virtual To Real

* From simple to advanced materials

» High precision

* Multi material and multi tool

» High tech printers with innovative sensor controls to monitor
several printing aspects.

* Automatic calibration

* Al driven

13:' @
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Prototyping & Manufacturing

From Virtual To Real

*  Multi CAD support

+ High Precision Machining

* Quality Control

* Documentation (BOM, Ergosheet, shim plan, weld matrix,etc)
* Mechanical drawings

+ Safe & Reliable systems

» Installation and Assembly Support

* MaintenanceAuto and/or Manual System Automation
* Layout & Cycle Time Validation

* Robot and PLC Programing

* Actuator selection

* Pneumatic sequences

...From Virtual to Real
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Prototyping & Manufacturing

From Virtual To Real

Design and manufacturing
Fixtures, Manipulators, Tooling, Carriers,
Gauges, Racks, Dolleys
» Lightweighting & Structural optimization
PLP’s vs GD&T Validation

...From Virtual to Real



X 3DXRERT
Prototyping & Manufacturing

From Virtual To Real

+ Disefio.

+ Construccion.

+ Base de Canal tipo “U” y PTR.

+ Jaula de PTR.

» Aplicacion de soldadura.

» Costurado de Tyvek .

» Piso de cavidad con repro de 1 mm.
» Alma de plasticarton en cavidades
* Ponchado de lona

* Pintura

» Validacion.

» Entrega en planta.

...From Virtual to Real



Prototyping & Manufacturing

From Virtual To Real

Disefio.

Construccion.

Base PTR.

Jaula de PTR.
Aplicacion de soldadura.
Mecanismo giratorio
Costurado de Tyvek .

Piso de cavidad con repro de 1 mm.

Alma de plasticarton en cavidades
Ponchado de lona

Pintura

Validacion.

Entrega en planta.
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Prototyping & Manufacturing

From Virtual To Real

+ Disefio.

+ Construccion.

+ Basey brazos PTR.

» Aplicacion de soldadura.

* Mecanismo giratorio

* Mecanismo de brazos abatibles
» Cojines de neopreno.

* Pintura

+ Validacion.

+ Entrega en planta.

...From Virtual to Real
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Prototyping & Manufacturing

From Virtual To Real
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Prototyping & Manufacturing

From Virtual To Real

* Machining cell HAAS VF2
* Machining cell HASS VF4
* Milling / Lathe / Drilling machines

e Industrial wire brushs

* Water cutting flow
» 3D Printers for mechanical components
*  Welding equipment

...From Virtual to Real
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HIBOTEC
TOOLING

Clientes

@ STELUANTIS / nlemaK Metalsa A MAGNA
nGEE e
MOLDEX KUKA Systems GmbH

e PRG
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Gracias!

Te esperamos en nuestra oficina para

Mario Pulido platicar sobre tu siguiente proyecto.
Mpu@3dx.com.mx

Cel: 55 7432 3559

Alazanes #200, San Miguel Zacango, Toluca


mailto:mpu@3dx.com.mx
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