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SIMULATION-DRIVEN LIGHTWEIGHT DESIGN

FOR AUTOMOTIVE STRUCTURES

National Academies of Sciences, Engineering, and Medicine’s Webinar



Altair transforms design and decision making 

by applying simulation, machine learning and optimization 

throughout product lifecycles.

Our Vision



About Altair

A Simulation-Centric Portfolio for Design, Data Analytics, Cloud and AI.

$396M
FY18

Revenue

2,500+
Engineers, 

scientists, and 

creative thinkers

60,000+
Users

1985
Founded and

headquartered in 

Troy, MI US

8,000+
Customers

Globally

81
Offices in

25 Countries

100+
Software 

products



Automotive Aerospace Financial Services Government Heavy Equipment

Life/Earth Sciences Retail Consumer Goods Energy Architecture

8,000+ Customers Worldwide



© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

5



January 10, 2020 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.©

TODAY

P
ro

d
u

c
t 
V

a
lid

a
ti
o

n

25k Elements 75k Elements 250k Elements 3M Elements +20M Elements

80’s 90’s 00’s 10’s 20’s

Physical Testing

Computer Simulation

C
ra

s
h

 S
im

u
la

ti
o
n



© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

7

SIMULATION-DRIVEN DESIGN – AN OVERVIEW

1980s 1990s 2000s 2010s 2020s
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SIMULATION DRIVEN INNOVATION

Value-based Business Model 

Global Expertise

Exhaustive Design 

Exploration
Model Based Multiphysics 

Optimization

Powerful Modeling 

& Visualization
Cloud Collaboration & 

Data Intelligence

High Performance Computing
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SOLUTIONS TO THE CHALLENGES OF BODY ARCHITECTURE

Cost

Weight

Performance

Balanced

Design

1

2

3

Increase Design Maturity in Concept Phase

Enable Culture of Innovation and Engagement Model 

Balance Design for Cost, Weight and Performance 

Provide Efficient Platforms for Design Exploration  

4

Lead Time Reduction through Multidisciplinary Optimization
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SIMULATION-DRIVEN DESIGN & LIGHT WEIGHTING PROCESSES



C1 C2 C3C1

C123 – Simulation Driven Concept Design Support

Detailed Optimum Sizing of  

Manufacturable Sections & Joints 

using High Fidelity Models

C3

Identification of Optimum Structural 

Layout using Free Form Models
Rapid Optimum Sizing of Idealized 

Sections & Joints using Low Fidelity 

Models

C2
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MULTI-DISCIPLINARY OPTIMIZATION – GENERAL OVERVIEW

•

•

•

•

•

Front crash

NVH acoustic

Side crash Rear crash

NVH global 
stiffness

NVH equivalent 
static stiffness

Up-Gauge

Down-Gauge

•

•
✓Study Result:



Battery Box Loads & Constraints

Venn Diagram

Multi Model Strategy – EV Battery Tray Development

Complete Problem

Multi Objective Optimization Problem

Sub Problem 1

Model 1 : Vehicle Load Cases

Sub Problem 2

Model 2 : Battery Load Cases

Vehicle Loads & Constraints

Design Space: BiW Design Space: Battery Box



C3: Details, Validation and increased Maturity

C2: Maturing & Trade-Off
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Battery frame mass 
influence

Important to keep battery frame mass as low as possible

Current status

C1: Conceptual studies

Battery Box alone

Battery Box in Vehicle

EV Battery Tray Development
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HyperWorks optimization technology to minimize the mass of Ferrari’s new vehicle variants

Ferrari

Maximilian Szwaj

Director Innovation at 

Ferrari
speaking at the 2014 

European ATC about Altair’s 

implementation of the C123 

optimization process.
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Altair support early concept development at Daimler using Simulation Driven Design

Thomas Spoida

Development Engineer 

at Daimler
speaking at the 2016 

Automotive Circle – Simulation 

Conference about Integration 

of the Altair C123 process

„Direct Integration of

Optimization and CAD 

necessary“

“Less Weight due to 

better Concept”

“Higher Maturity”
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“Additive manufacturing releases us 
from constraints and unlocks the 
creativity of engineers.”

Simulation-Driven Design

Damien Lemasson, Project Manager, Renault Trucks
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TAKEAWAYS
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Thank You

Richard Yen

sry@altair.com


