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PTC & ANSYS PARTNERSHIP

Revolutionize product design by removing the barriers between CAD and CAE

Partnership provides best
and broadest portfolio

e p-I-C PTC and ANSYS put bestin

class design and simulation

of engineering capabilities at the fingertips
simulation software of every Design Engineer

\Nsys




EVOLUTION OF POWERED BY ANSYS

STRATEGIC RELATIONSHIP DELIVERING WORLD CLASS SIMULATION

Creo 6

Creo Simulation
Live Launch
- Real-time
Simulation for
Structure, Modal
and Thermal

Backported to
Cre04.0and 5.0

Creo7

Creo Simulation
Live with Fluids

- Velocities,
pressure, internal
and external flow

- Fluid Domain
Creation

- Streamlines,
Particles and
multiple result

types

Creo07.0.2.0

Creo Ansys
Launch

- High Fidelity
Simulation using
Ansys platform

- Structure,
Modal and
Thermal

- Including
|dealizations

Creo 8

Steady State
Fluids
Simulation with
CSL

- Ul/UX
improvements

- Unique PTC
format for import
into Ansys
Workbench

Creo 9

CSL
- Multi-physics

- Lattice geom
support

- Contact
Creo Ansys
- Shell elements
- Inertia Relief

Creo 10

Creo Ansys
Advanced

- NL Contact
- NL Materials
- Multi-physics

CSL

- New Result
types
- Improved
contact detection

(includes Creo
Ansys)




ANSYS/PTCTECHNOLOGY RELATIONSHIP

Ansys Designer
Simulation Products
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Creo Designer
Simulation Products

| Real time design-integrated simulation
E &
Easy-to-use high-fidelity simulation

Workflow, Meshing and

Ansys GPU- Solution Automation

based Solvers

Gold-standard solvers with
Proven algorithms An SYS Core 50+ years of technology
re-implemented for massively S l development
parallel GPU architectures olvers




> TOUCHING OVER ONE BILLION LIVES EVERY DAY

An international presence
with some of the most trusted
brands in the Kitchen and
Bath Industry, including
American Standard, GROHE,
DXV & INAX

TN 0 o 2 @) :

TOUCHINGTHELIVES OF 150+ COUNTRIES APPROX. 55,000 15 100+ YEARS
OVER1BILLION PEOPLE GLOBALPRESENCE EMPLOYEES PRODUCT BRANDS BRAND LEGACY

LIXIL




> AGENDA

1) Traditional Test Centered Development Approach

2) Evolution of LIXIL's Development Process

3) Power of Model Based Product Development; Simulation Focused
4) Simulation Centered Development Approach

5) SimulationTools Used by LIXIL

6) Simulation Examples & Results

7) Value to LIXIL

LI x iL Confidential 6



> TRADITIONALTEST CENTERED DEVELOPMENT APPROACH

Innovation

New Product
2evelopment

Lifecycle
Management

ANSYS
Subject’ViatterExperts

v

Small team w/ 1-2 subject matter experts
Utilizing full Ansys software capabilities only

Simulation results were critical to driving product
innovation platforms and products.

Product Design Engineers design the product and
hand off to CAE Engineers for analysis before moving
to prototype.

CAE Engineers perform desired analysis, suggest
recommendations/carry out necessary modifications
to geometry in Ansys modeler and perform design
iterations.

CAD file would import/export from Creo to Ansys
back and forth.

A lot of down time in this process

LIXIL

Confidential
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> LIXIL PRODUCT DEVELOPMENT PROCESS

Traditional Test Centered Development Approach

: Prototype : : Final Test &

Simulation-driven design empowers engineers to
quickly explore more alternatives with confidence.

Simulation-driven design
results in more i

higher quality,

Simulation Centered Development Approach

lterate

=) —) Test & Validation

LI x iL Confidential 8




> LIXIL'S MODEL BASED PROCESS TODAY

f Industrial
Design

Simulation
(CFD/FEA)

LI x IL Confidential 9



> SIMULATION CENTERED DEVELOPMENT APPROACH

» Design Engineers: 20+

= Leverage Creo Ansys Simulationtools
= Provideinstant design direction for quicker developments

= Model Based Development

Simulation Subject Matter Experts: 2

Experts in Simulation regardless of the Simulation tool
Main concentrationis in Ansys

Support Design Engineers using CREO Ansys Simulation
Develop new simulation capabilities

Solve higher complexity problems

Innovation development
o CAE Platforms

o ProductInnovations ‘
Innovation

Technical
Design

Tooling &
) < | Compensation |

Simulation

Product Life Product
Cycle Improvement

LIXIL

Confidential
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> ANSYS TOOLS USED BY LIXIL

Creo Simulation Creo Ansys Creo Simulation Ansys Mechanical
Live Simulation Live Plus Fluent/CFX
* Creo Simulation Live is » Fast simulation * Creo Simulation Live « Capture full physics
the integration of modeling and setup Plus is the integration of High Fidelity solutions
ANSYS Discovery - Automated meshing and ANSYS Discovery « Problem involving
technology into Creo, contact handling technology into Creo, higher complexity

enabling near
instantaneous static

enabling near

« High-fidelity results , ,
instantaneous fluid flow

using Ansys powered

« Multiphysics,
Multiphase, Non-Linear

structurgl, ther‘mal and solver and meshing simulation - DOE, Topology

modal simulation technol e S :
echnology running in Optimization, Design
Creo Exploration, DOE, etc.

LI x IL Confidential



> CREO SIMULATION LIVE- PRELIMINARY FEA FOR TORQUE TEST ON SHOWER BASES

Objective:

« Simulate torque test on shower base to identify weakest point in the existing design
« Compare simulation results with available test data.

« Perform LIVE modificationsto improve design strength.

Surface

Confidential 12



> CREO SIMULATION LIVE- PRELIMINARY FEA FOR MIXING VALVE

Objective:

* Change of material as a part of Cost Improvement project - from
Brass to Plastic

* Identify weakest pointin the existing design and perform LIVE
modifications to improve design strength

LI x IL Confidential 13



> CREO ANSYS- FEA FOR MIXING VALVE

Objective:

* Change of material as a part of Cost Improvement project - from
Brass to Plastic

Determine structural strength for modified design enabling design
modificationsin required regions.

Q@A X0 AR @ % [Z[H =
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LIXIL
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> CREO SIMULATION LIVE PLUS- FLOW THROUGH TOILET

Objective:
 Visualize flow through toilet internal to get design direction on internal water pathways

LI x IL Confidential 15



> WHY IS THIS VALUABLE TO LIXIL?

Save months worth of time

Reduced software transfers

Speed to market

Increase simulation capabilities

Real time product analysis for reduced design iterations

Improve product quality and innovation focus

LI x IL Confidential 16



| ] quEsTIONS?

Thank you! You can find me at:
% tkraft@ptc.com

IN linkedin.com/in/todd-kraft-2b246412

LIVEWORXCOM | #LIVEWORX



PROVIDE SESSION FEEDBACK
Please fill out the session survey.

Take your post-session survey(s) either
IN the event mobile app or via email
post-event.

Your feedback provides us with valuable
information on how to shape future
content strategy for the event!

LIVEWORXCOM | #LIVEWORX


http://www.liveworx.com/

THANK YOU

ptc.com

0000


https://www.ptc.com/
https://facebook.com/ptc.inc
https://twitter.com/ptc
https://www.linkedin.com/company/ptc/
https://youtube.com/ptc

