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Outline

Why validate

Validation — how it works

Using validation through the simulation cycle
Best practice
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What is Verification?

« Simulations use mathematical models to replicate physical reality
 Verification is confirmation of mathematical model
« Unit element test checks that finite element behaves realistically
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What is Validation?

« Confirmation of everything else
* Choice of element type

Mesh size effect

Simulation settings

Material data & model

Material parameter conversion
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Requirement for high-fidelity simulation

» Correctly represent the real-life scenario
» Application of hi-fi simulation
 Late-stage prototyping
 Additive manufacturing
 Digital twinning
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When to validate?

» Before starting work on real product

 Whenever you change/modify a simulation parameter
 Finite element
* Mesh size
« Material model
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Step 1 — Validate your simulation
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Step 2 — Start making parts

Take original design

Load case

Perform topology optimization
Print

Original parts

3D printed parts
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Printed part performs as simulated!
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The Initial validation process
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How It works

« Set up experiments and simulations in PICSCI
» Perform test > drop data into PICSCI
e Stage simulation

» Record simulation parameters and variables in PICSCI

» Perform simulation > drop data into PICSCI
* Use Analyzer module to measure simulation accuracy
* |terate as needed to explore best material models and parameters
» Deliver to client

 Validation Report

« Simulation file

o CAE Material file(s)
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Stored simulation and physical test data
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lterations of simulations
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Curve Analytics - Automated Viewer Analytics
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Continuing Validation
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How to do it

 If you change your simulation parameters, element configuration,
or material model, you can re-validate to assess the impact on
your simulation

» Go to CAETestBench.PICSCI

« Make a copy of the simulation

« Download our simulation file and material card

* Modify inputs as needed

* Run simulation

« Upload new simulation data, parameters and variables

* Use Analyzer module to compare simulation to experiment

* |terate as needed to explore best material models and
parameters
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Downloading the simulation file
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Thank you

 Read about Materials in Simulation at our free site
www.knowmats.com

* Links to technical papers
« Contributions from industry experts
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Other

June 07, 2016 | by DatapointLabs | views 968

With the advent of 3D printing and additive manufacturing, manufacturing designs previously thought difficult to produce can
now be generated quickly and efficiently and without tooling. In the aeraspace industry, weight is often tied directly to cost
and is thus of great importance fo any engineering design. Traditionally, the design process often invoives much iteration
betwsen the designer and the analyst, where the designer submits a design to the analyst, and then the analyst caompiletes
his or her analysis and sends recommendations back fo the designer. The process is repeated uniil a valid design meets the
analysis criteria. The design is then handed fo the manufacturing team which then may have additional constraints or
concerns and iterations can continue. Additive manufacturing coupled with topology optimization aflows the design and
analysis loops and manufacturing iferations to be reduced significantiy or even eliminated. The critical step is to ensure that
the part will perform as simulated.

Megan Lobdell”, Brian Croop!, Hubert Lobo?, Sridhar Ravikoti2, and Robert Yancey?

DatapointLabs
ZAltair Engineering

Presenied at the NAFEMS Americas Conference, Seattle, WA, June 7-9, 2016.

Links

A Design—Validation-Production Workflow for Aerospace Additive Manufacturing - EXTENDED ABSTRACT

A Design-Validation-Production Workflow for Aerospace Additive Manufacturing - PRESENTATION

Related
Posts

Matereality
Webinar: Finite
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Manufactured
Products
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Validation as &
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Simulation V&V

A Robust
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Polymers

High Speed Stress
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Methodology for
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Models for Plastic:
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