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Who Are ATA Engineering?

We are an employee-owned small business with a full-time staff
of around 180, more than 130 of whom are degreed engineers

— R.egis’rered. Average years of
ENGINEERING NG, — Professional Engineers experience
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Ovr Industries:

ATA Engineering’s high-value engineering services help solve the most
challenging product design challenges

Robotics 7 Themed
& Controls Enterfainment

= ™ Industrial &
Defense 7 Im | Mining

Equipment

Consumer
Products
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Our Services

We provide our customers with complete, integrated solutions

| Washington, D.C.
San Francisco Denver Q
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Des,gp Los Angeles Q
From initial @ Hunfsville
concept . Albuquerque
development to San Diego
detailed structural
design
Comprehensive
structural, fluid,
acoustic, and
thermal analysis
services Test
Industry-leading
structural test ATA Engi ingis al
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What is Simcenter Amesim?
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Digital transformation
IS key to mastering

”Digital IS the main reason just over

tOd ay,S Chal |engeS half of the companies on the Fortune

500 have disappeared since the year

and unleashing 2000

Pierre Nanterme, CEO Accenture




Digital transformation with a comprehensive Digital Twin -
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Closing the loop with the comprehensive Digital Twin

Feed back insights to continuously improve product and production
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Digital transtormation with a comprehensive Digital Twin

Comprehensive Digital Twin
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Performance engineering for the Digital Twin
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Simcenter overview
Engineer innovation

gimcenterr,

Engineer
Innovation
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System Simulation

Simcenter Amesim, Simcenter Flomaster

Simcenter System Architect, Simcenter System Analyst
Simcenter Prescan,

CAE Simulation

Simcenter 3D, Simcenter STAR-CCM+, Simcenter Flotherm,
Simcenter Nastran, Simcenter Femap, Simcenter FLOEFD, Simcenter
MAGNET, Simcenter Madymo, Simcenter Tyre,

Simcenter Motorsolve, Simcenter Speed, ...

Physical Testing
Simcenter Testlab, Simcenter SCADAS,

Simcenter Testxpress, Simcenter Anovis,
Simcenter T3STER, Simcenter POWERTESTER, ...
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Application
Oriented

Mechatronic Multi-Domain
A >
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How to drive innovation —E=

Process Integration
L. A

with Simcenter Amesim ﬁ
Introducing Simcenter Amesim, the world-class system ’0‘
simulation platform for all industries , ‘
> Unrestricted © Siemens AG 2020 - » Where foday meets tomorrow. CAE Integratiﬂn




Engineering Decisions intrinsically involve Systems knowledge SIEMENS
Design — Configuration — Physical behaviors — Electronics, Controls & SW lngemuity for Life

“...now can | front load “...now can | make the right “ how do we make sure that we
decisions pre CAD to engineering decision when | can’t meet the requirements set for the
predict the outcome...” vehicle...and build what the

avoid late issues...”
customer really wants...”

“...we are spending more
and more on prototypes,
but we cant keep up
with all the testing we
need...

“...now can | design and
virtually verify a
complete system, not
just components...”

/N\NTI/\

-
ENGINEERING  ING S —



System level innovation SIEMENS

V-Model - Innovation is happening at the system level lngenuity for Uife
Operation
Concept of . .
Operations "e”ﬁ,ﬁﬂtw“ Maingggance
i Validation
Project Requirements System
Definition and Verification
Architecture and Validation
Integration, .

Detailed Test, and Project
Design Verification Test and

Integration

Implzmearntztion
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o=



System level innovation

SIEMENS

Innovafion is happening more and more at the system level lngenuity for Life

SHIFT FROM SINGLE TO SYSTEM INNOVATION
(Over 50% Innovation at System Level)

Integrated
Driver
Experience
Adaptive
Cruise

Electronic  Control

Stability
Control System
Innovation

NATAN
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Implications

Increase in electronics,
software within sub-
YA ES

Quality Issues

Need for cross-domain
simulation & Validation

System information
exchange between OEMs
& suppliers




What is a mechatronic system SIEMENS
Ingemuity for Ufe

What is a mechatronic system?

A combination of multi-physics systems interacting
together and being actively controlled

Mechanics + elecrtronic

Actuators Commands

Closed loop system CO ntrOl

Sensors Measures




What is mechatronic system simulation? SIEMENS
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Classical design issues :

* Is the electric motor powerful enough?
What is the time response of the system?
What maximum pressure can be reached?
Is there any risk of vibration?

How to optimize the control design?

Key words :
« Multiphysics with power exchange
« Dynamic system (function of time)
* Physical system model = plant model

Simcenter Amesim plant model
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Control Electric Hydraulic echanic
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Simcenter Amesim SIEMENS
lngemuity for life
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File Edit Interfaces Tools Help SIEMENS
BN =R

T¢$ External variables % Remove submodels  [3 Port tag list @ Create interface block 'C]E Create supercomponent EE' Create Statechart

ManeuversSequence_SimpleContral. ame
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3D animation
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Physical modelling with Simcenter Amesim SIEMENS
Simulation models based on physical connections Ingemuity for Ufe

\

Propulsion system simulation System integratlon Thermal system simulation
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Modeling of mechatronics systems SIEMENS
Any type of physics combined Iingemuity for Life

L . b . @ Favorites » - IFP Drive
I r a‘r I eS dt Simulation ¥ IFP Engine
HE parts IFP Exhaust
S I g n al an d CO ntrO I S . Signal, Control Planar Mechanical
. [ Mechanical #¢ HEAT
Mechanics
3 Hydraulic .- Vehide Dynamics
Hyd rau | ICS 1 %% Discrete Partitioning Moist Air
P n e u m atl CS ¥ Hydraulic Component Design " Gas Mixture
; <1 Hydraulic Resistance I Electrical Static Conversion
E I eCtrI CS an d . Pneumatic J Engine Signal Generator
E I e Ct rO = m e C h an I CS £ Pneumatic Component Design ~ electrochemistry
= Thermal “1° Fuel Cell
Energy storage, i -
Thermal Hydraulic 5! Automotive Electrics
B atte ry Thermal Hydraulic Resistance " Cams and Followers
T h e rm al an d ‘=0 Thermal Hydraulic Component Design %p CFDID
T h d . | Powerfrain "" Aeronautics and Space
ermo ynam|CS £ Filing by Aircraft Electrics
IC Englne, EXh aUSt ~ Cooling System = Aircraft Fuel System
Ae rospace and % Blectro Mechanical " Electric Storage
[7 Two-Phase Flow £% Electrical Basics
D efe nse % hir-Conditioning ' 3D Mechanical
“ Electric Mators and Drives . Liquid Propulsion
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Design complex mechanical systems right from the first time  SIEMENS
’hgbv\ui\ly'foru'[e

FEW
LIBRARIES

* Linear and rotary
mechanics

 Planar mechanical
* 3D mechanical
* Powertrain

 Cam and followers, ...




Example of transmission solutions

Modeling interactions between all transmission subsystems SIEMENS

’b\g,a«uf\ty for Ufa

Glutehes thermal generation
and exchange with ol and ambiant

Actuation

Switch valves
Pressure regulation
Hydraulic/electric
Networks

000

Engine
Crankshaft
Camshatft Vibrations
Torque oscillations

2D/3D modeling
U-joints, tires
ESP / ASR
Piloted differential

Clutch / DMF sEEE
Dry/Wet, Multidisk, dampers
Thermal aspects, slip control

Transmission

Robotized / automatics

Shift control

Synchronizers, 3D animations I[\)/C_:|_'/I’(/3I;I/;_/Ipr|d
Planetary gear trains DCT model for Gear shift Comfort analysis (0-40Hz)
Gearshift control
VAN WASEE
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Where this capability can help:
Simulate a thermal runaway scenario in a SIEMENS
battery module Ingealy for fe

> Simulate the thermal runaway propagation inside the module and evaluate design variants
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Where this capability can help:
Simulate a thermal runaway scenario in a SIEMENS
battery module Ingealy for fe

= el 1 temperatre [degC]
1= ced 2 temperature {degC]

ced 3 terperatre [depC]
— el 3 temperatre [degC]
I o=t § terperatre [degC]
| 7 o=l & temperature [degC]

> Simulate the thermal runaway propagation inside the module and evaluate design variants

/NTI/N\ =

ENGINEERING  INC



Streamlining the Design Exploration Process SIEMENS
Application Example: Electric Vehicle Sizing Iugamify«for(,.‘{a

q .o ) Mid-range »
Objectlve . . ‘ designs :.-.-M~.-.-.4.. “F L S A%
* Minimize acceleration time (0 -100 km/h) "1 Mid-rangs 4 Y - e JOlower higher ¢ . .

.. y 7 A range designs - .
* Maximize range O““ Sy 33% improvement
cee b oo 5 o » . in range
Design variables (5): i NN, - | F

range designs.

* Torque Curve Coefficient e

* Gear Ratio '”,’:N —i- L w & e 27% improvement | Baseline design
. e . et in time to 100 kph
* Downshift Speed J . : S :ln,

* Shifting Hysteresis
* Rim Diameter

Results:

500 design concepts were evaluated in five
hours of simulation clock-time (5 cores used
on Windows laptop)

Relationship between
estimated range and
shifting hysteresis

Discovered tradeoff relationship between
goals, with improvement over starting

design ranging from 27% gain in / ' [ {
acceleration to 33% longer range grzer P S
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SIEMENS
lngemuity for life

Over to you Layne...
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Contact Us

13290 Evening Creek Drive
San Diego, CA 92128

(858) 480-2000

sales@ata-e.com

www.afa-e.com

www.ata-plmsoftware.com

@ATAENngineering

ata-engineering
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http://www.ata-e.com/
http://www.ata-plmsoftware.com/

