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AGENDA

« Altair Inspire Motion

 Highlights and Capabilities

« Example Applications

* Product Overview Demonstration (video)

» Using Motion Loads For:
« Driving Design Topology for Light Weighting
 Directional Insight into Structural Behavior

* Inspire Motion... or MotionView?
« When, Why and Differences?

* Co-Simulation

« Customer Use Examples
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ALTAIR INSPIRE MOTION @E

Analyze Motion

« A powerful, yet easy-to-use tool inside Altair Inspire for
understanding the dynamic motion of moving systems

« Atool for providing boundary loads for an Inspire
Structural Analysis or Topology Optimization

« Afast-track approach to MotionView models
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PRODUCT HIGHLIGHTS

« Used by Designers and Engineers « Automatic load transfer to Inspire
for understanding: structural FEA or topology optimization
* Functional behavior
* Directional behavior « Coupled with solidThinking Activate
« Boundary loads for stress analysis or for 1D Model-Based system simulation

topology optimization
* A Pre-build to MV models _ _
* Runs under MotionSolve engine,

o Fully compatible with MotionView
« Easy to Use and Intuitive interface

* Multi-Environment Integration
(Geometry / Structures / Optimization)



CAPABILITIES

Modeling:
* Rigid Groups
* Geometry-based Joint detection
* Motors & Actuators
e Torque
+ Displacement
* Speed
* Acceleration
* Springs and Dampers
+ Part/Part Contact
* Flexible joints

* Curve Profile Editor (Import pre-defined data or

customize input functions)

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

Post Processing / Visualization:
» Easy click-to-plot
» Feature-specific result types
» Joint Disp / Vel / Accel
» Spring Force / Extension
» Actuator/Motor travel & input requirements
» Contact Forces / Friction forces
* Animated force vectors with numerical display
* Export plots to .csv file
« Tracers
* Use simulated position as new starting point for model
* Save video animation

Connections

LT G0 G Laa &

Ground Rigid Groups Joints Motors

Contacts Analyze Motion Analyze Part Optimize Part Tracers ,

Run \
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EXAMPLE APPLICATIONS

Mot Cartac 5 Moton Coreact - ol Force

Motion Contact §
Motion Contact - Normal Force
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EXAMPLE APPLICATIONS e
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EXAMPLE APPLICATIONS




EXAMPLE APPLICATIONS
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EXAMPLE APPLICATIONS

Coil Spring 1 : Cod Spring Damper - Velocity

Coil Spring 1
Coil Spring Damper - Velocity

Velocity (in/s)

Analysis Type: Transient

Actuator 1: Actuator - Acceleration  1:1:: T A e T &
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Actuator 2 : Actuator - Acceleration

Actuator - Acceleration
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TOOL FOR QUICK TESTING

Torque = Force x Moment Arm

Force = Seat Mass x Gravitational Accel

= 5.9Kg x 9.8 m/s"2
=58.3N

Moment Arm =52.4mm

Torque = 58.3 N x 52.4 mm

Manual calculations take time, are subject to human error,
and are not able to adapt quickly to design changes

= 3053 N-mm
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Moment
Arm
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TOOL FOR QUICK TESTING - WORKFLOW EXAMPLE VIDEO

=
Fles Measure Move
Home
Model Browser
Object

0 41062115R420000_
U 81526TROTADIOWA
81526TROIADIOWA
0 B1526TROTADIOWA..
QJ 81240TROTADTOM1.
W 81240TRO1AD1OMT
81240TROIAD1OM1
81240TROIAD1OM1
0 81136TROIATI0UA
0 81126TROTADIOWA..
W 81126TROTADIOWA
W 81126TROTADTOWA.
0 81230TROTADIOM
W0 81230TROTAD10M1.
0 81230TRO1AD1OM1
0 81230TRO1AD1OM1
[ 81126TR01A010520.
W Back

Propety Edtor

| Name Value

[ 2 g%
A | ~ ~

Ground Rigid Groups Joirts. Motors Actuators Springs. Gravity Analyze Motion  Analyze Pat  Optimize Part Tracers Contacts ~ Visualize Forces Boxify

ha x
Mass  ~

0.33425kg
0.0024093kg
00041591 kg
0.0042313kg
0.11332kg
0.046275kg
000059338 kg
0036739kg
0.0027157kg
0.002409kg
00041586 kg
00042301 kg

0046278 kg
011334 kg
0,00059338kg
0036533kg

0061886k

14914kg .

Connections Forces Run Experimental

Reverse-determining
spring torque

x

Q@eGwiEE D

& MMKS (mkg Ns)



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

ALTAIR INSPIRE MOTION - PRODUCT OVERVIEW VIDEO
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WHAT IS TOPOLOGY OPTIMIZATION?

* Given a package space, manufacturing constraints, and loading conditions, an
ideal shape is generated that meets user-defined criteria, such as maximizing
stiffness, minimizing mass, or targeting a natural frequency range

* Most simulations tell us if a design will
meet performance criteria. Topology
optimization creates designs that
meet performance criteria.
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DRIVE DESIGN TOPOLOGY USING MOTION LOADS

» Given a package design space, quickly mechanize, optimize and validate your
system for component light weighting

Dynamic Motion Loads Applied Optimized Improved Validated
to Concept Design Space. Structure Geometry Results

Concept to Optimized Design (58% mass reduction)
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DRIVE DESIGN TOPOLOGY USING MOTION LOADS
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MOTION LOADS FOR OPTIMIZATION - WORKFLOW EXAMPLE VIDEO
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ALTAIR INSPIRE MOTION...OR MOTIONVIEW ?

Altair Inspire Motion

CAD file support (native and neutral)
Create / Modify / Repair Geometry
Build dynamic/kinematic models
Auto-generated Output Requests
Basic Post Processing

Integration with Inspire Structures

MotionView/MotionSolve

Integration with Inspire Topology Optimization *

Pre-definition of models for
MotionSolve/Activate Co-simulation

Export to .mdl

Added fidelity

Flexible body inclusion

NLFE members

Parameterization

Customization

Co-simulation with multidisciplinary tools
Automotive Templates / Toolboxes
Advanced Post Processing

DOE / Optimization (via HyperStudy)
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INSPIRE MOTION / MOTIONVIEW COMPATIBILITY

Model
| Object
|

EL 4

SR 4

Namo.

@ Lift Gatestmod - solidThinking Inspire 2017.2 build 8063
e E ot

Browser

W Load Case 1
Connectors

& Comector 4

& lort 48 (Sdng P
€ Jort 52 (Sidng Pr)
O Jort 5 (Sidng P
o Jort 23Pn)

& Jort 20 (Pr)

& jort 31 Pr)

& Jort 2(Pn)

@ jort 3P)

& Jort 4 Pr)

o Jort 35 Pr)

@ Jort % Pr)

@ Jort 37 (Pr)

@ Jore 32 Pr)

& Jort 3 Pn)

& Jort 20 Pr)

& Jore 43 (Pn)

@ Jort 45 (Sdng P}
Actuston

«

€
-

Property Edior

Altair Inspire Motion

Connections

000s/500s = &

L @GEEea P

¢ MSimkgNs)

Clck an obiec 1o it resll. Q)Faﬂ". '3 ;-1"'<-r'. ﬂ

MotionView

7| Unttied - HypeWorks v140 = 8 %
File fdt View Model Results Anmotstwns Tools Preferences Apphicabions Melp

: & 5 ~ 3

[ %-%-7-|  w-i800- BT B A el

O e T F L Y- P R
ot 1 - 5 (8 - | Pp i g | £O (5P (9 B9 9 i i

Sosson_|Rosts x
Files PO e =
& MS Model 1H © -
]
o|| &
p Trarsiont - ¥
|2 Tive = 0000000 - ;.
fiieo-kh " P®le-
Entities inQ@ o
1 lge Assenbly Hevmcly "
1 i@ Corponents (0] (Y
853 Incude Files 2) =
3 Load Cases hd
D@ Noexll) =
% Pl Sties 3] -
Lo}
-

- @8nie S - bl W IS@L L ILF YT L
%P ARE ©-00000=

o -
PlomalVabon purmetse | cusamne  M[4[ M0 = Fomad
anmaevar M|4|P M| == Time Scales
P L R L L o — L
Model Step
o Incementty [Frame <] |1 2 Detoul rcrement | ¥ Bounce

] =



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

CO-SIMULATION WITH 1D MODELING

Motors and Actuators have a built-in controller which can be enabled or disabled.
w. ¥ sopm o /- BE 2
E B o4

Use Controller

The Controller option allows a plant model to be exported for external control with a product like Activate

= Controller
Proportional Gain 100
Integral Gain 10

Dervative Gain

0
Provide Signals to Plart v\

Plant block will be output
upon exporting (.MDL)
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CO-SIMULATION WITH 1D MODELING
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CO-SIMULATION WITH 1D MODELING

As seen in Inspire Motion As seen in MotionView
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USE CASE - vOoLVO CONSTRUCTION EQUIPMENT

What?
* Model / analyze new Soil Compactor designs

Why?
» Determine loads and accelerations for use with durability

How?

* Use Inspire Motion for primary model building and
MotionView for added fidelity needs (flex bodies)

“What separates Inspire from the older existing engineering tools is its modern and appealing
user interface that unfolds an integrated set of comprehensive engineering design and
optimization tools. Its distinction lies in a well thought GUI that integrates geometric modeling,
Loads engineering, Finite Element Analysis and structural optimization. It is an essential tool for

design engineers and inventors...
- Ashraf Zeid, Simulation Engineer, VCE - , \



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

USE CASE — JOHN DEERE

What?
* Model / analyze various linkages

Why? JOHN DEERE

» Determine reaction loads and spring requirements

How?
* Inspire Motion / MotionView workflow

I'm quite satisfied with using Inspire because it was a tool | did not know and I learned to use it
in a lot less time than any other CAD or CAE software. The commands are very simple and the
product has many useful applications for day to day engineering...

- John Deere Company- , \



USE CASE — MAXION WHEELS

What?
* Model / analyze various linkages

Why?
* Predict behavior of manufacturing equipment to ensure correct
tolerances of final product

How?

* Use Inspire Motion for primary model building (contact analysis)
and MotionView for added fidelity needs
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VIAXION

WHEELS
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USE CASE — BROMPTON BIKES

What?

* Understand load paths for optimization of
components (e.g. chain tensioner), and for
better understanding of design before
manufacturing (e.g. rolling road test)

Why?

+ Altair Inspire seamlessly integrates motion,
structural analyses, and topology
optimization, all in an intuitive and user-
friendly interface especially for designers
with little FE experience

How?

+ Altair Inspire Motion, Structural and
Optimization




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

Join Us in Training Room A
3:00 to 5:00

Inspire Motion Hands-on Workshop



