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Agenda
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Intro to Composites

Demo of Model Build

Fighting Fidelity

Composite Optimization

Q&A



About Me
• University of Minnesota

• Aerospace Engineering, 2019

• “Solar Rayces”

• FSGP / ASC 2016, 2018,

• WSC 2015, 2017

Joined Altair Engineering in 2019

• Structural FEA

• Composite Design & Optimization
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Advanced Material Model Development

Transition from Traditional Homogeneous Isotropic

to Accurate Heterogeneous Anisotropic Material Models

Continuous Products (Unidirectional and Weaves)

Discontinuous Products (Injection Molding)

Reduce Time/Cost in the Design Process

due to incomplete material understanding;

Reduce experimental data requirements,

Increase simulation accuracy!

Design

Certification

Composite Design

Optimization

Integrated Manufacturing

& Structural Simulation 

Advanced Material Model Development
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What do we mean by Multiscale?

An example of a unidirectional material

The stress at any scale is the

volume average stress of the scale below

Example:

sPly is the volume average stress of sFiber/Matrix

2

Scale0 (sConstituent MicroStructure)

Matrix Fiber

Scale3 (sLaminate )

Scale2 (sPly )

=  + Scale1 (sFiber/Matrix)
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What do we mean by Multiscale?

An example of a metal

The stress at any scale is the
volume average stress of the scale below

Example:
sMetal is the volume average stress of sGrain

3

Scale1 (sMetal)

Scale0 (sGrain)

Currently perform simulations one scale above the constituent microstructure (Scale 1)
to achieve predictive accuracy!



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.©Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Multiscale Material Model Development (MMMD)

Develop Predictive Material Models from the Linear Regime to Ultimate Failure with
Minimal Experimental Data Requirements by Extracting Properties at Scale 1 (Fiber/Matrix)

2-Scale, N-Phase Framework
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Composite Design Optimization with OptiStruct

Initial Design Space

Design

Certification

Composite Design

Optimization

Integrated Manufacturing

& Structural Simulation 

Advanced Material Model Development

Topology Optimization

(What is the most efficient part shape?)
Repeat Laminate Technology

Double-Double

(q/0/-q/90)Ns

(q/-q)Ns

(q/-q/f/-f)Ns

Solves N for every element

Solves q, f for the global part

Composite Free-Size / Size Optimization

(What are the most efficient ply shapes?)

(How many of each ply shape required?)
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Composite Design Optimization with OptiStruct

Ply Shape Concepts and Final Design

Design

Certification

Composite Design

Optimization

Integrated Manufacturing

& Structural Simulation 

Advanced Material Model Development
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Contact Us

My Email:

Soukup@altair.com “Kory Soukup”

Solar Car Success Stories:

https://altairuniversity.com/solar-car-page/

For Competition & Sponsorship Info:

https://altairuniversity.com/sponsorship-competitions/
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THANK YOU
altair.com

#ONLYFORWARD


