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SM6178-L  This class will work through the process of using Simulation CFD and Simulation Mechanical
software to generate engineering data throughout the product development process in order to optimize the design.
You will discover that you don’t need to be an analyst or expert in finite element analysis (FEA) or computational fluid
dynamics (CFD) to use the Simulation software as many engineers still believe today. We will walk through the entire
process of setting up and running simulations that examine how the effects of wind may directly affect mechanical
properties, performance, and product design.

Learning Objectives
At the end of this class, you will be able to:

e Learn how to gather the relevant information to change the path of a design early in the project
e Learn how to create a usable design study of the product being engineered
e Learn how to export the results of the simulation process with a clear, understandable method

e Learn how to take your design through many stages of the simulation technology within the Autodesk offerings

About the Speaker

My engineering life in a nutshell, I've worked in most major design fields before currently working
at D3 Technologies. I'm a certified Inventor and AutoCAD professional as well as leading two different
Autodesk User Groups in Kansas City (I know, I’'m a geek) | am One-Third of the D3 Technologies
Simulation team. | am also our 3D Printer Specialist and am enjoying that growing industry and
Technology. On a personal level I'm a father of two wonderful children who keep me active in life and |
am a husband to a fantastic woman and my best friend. | enjoy many outdoor activities and am
Adventure/Fun (OCR) runner.

Dave is a Technical Specialist with Autodesk currently working on the MFG Team. He has had
positions in Design and Manufacturing and has over 10 years’ experience with the Autodesk Simulation
CFD products. He is very passionate about the Digital Prototyping solutions from Autodesk. In his spare
time he enjoys running, golf, and spending time with his family.

Kevin.Marchant@d3tech.net Dave.Graves@Autodesk.com
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Wind Stress Study for Designers

Introduction to CFD Simulation

What is CFD? (Computational Fluid Dynamics) CFD is a process of using numerical methods and
algorithms to solve and analyze problems that involve fluid flow with a fluid being a liquid such as water or
a gas such as air or Hydrogen. For example water through a valve or air over a wing.

Why do we run CFD (Computation Fluid Dynamics) simulation on our designs? We run a simulation to
find out what is happening in our design from thermal (Heat) and flow standpoint. Simulation allows us a
peek/full view inside a world that would otherwise be invisible to us without taking it apart. It allows us to
adjust the design and review what that changes made without a call to the machinist or out to the lab to
rework the product.

Gathering the Relevant Information:

When we physically test a product, we need criteria to test to, simulation is no different. When we
prepare to run a simulation we can only do so with the correct inputs that will create quality results of our
design. There are many ways to gather the required information, some of that is easily available from the
manufacturer of the item or part(s) in use. Others may require a test if your pushing a product to a new
level of use. For our examples in the lab we are using fictitious numbers to get a more compelling result
in our company.

Model Preparation

When you are preparing your model to be digitally tested using CFD software you do not need
every minor detail in your components, in some case’s you do not even need all of the components in the
design. Even with today’s technology in computing power complex model detail may generally have little
effect on the heat or air flow of your design, yet may have a major effect to the simulation time of the
model. By updating geometry to an appropriate level of simulation detail, your model will get great results
in less time.

Bring the Geometry into CFD

There are some Autodesk Lab tools (Sim Studio) that have a direct link as well as tools to help
with the simplification and Fluid Volume creation; it's an option especially when you are dealing with a
design that you need to tweak to get a smooth and efficient simulation. However the more popular tool
and the one we are using today is Autodesk Inventor Professional 2015.

I | AUTODESK" INVENTOR® PROFESSIONAL 2015

{\ AUTODESH
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Inventor 2015 and Autodesk Simulation 2015 work seamlessly together, one click and you are on your
way. With the selection of Launch Active Model Autodesk Simulation CFD is booted and we begin our
journey to a look at natural powers of the world, and the dangers of unknowns in our designed products.

Lab Exercise: Advertisement Banner
What kind of wind can our Banner withstand before it becomes a danger to passerby: Let us find out!

Open the BANNER.iam out of the workspace folder:
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We need to create an environment for our wind to exist, or in our case turn that environment on; the
visibility is turned off in our Inventor assembly file. Launch the model to Autodesk Simulation CFD

FRET=ETRTaT S TA S

(<l Material -

T E - Appearance ~l

Assemble  Simplify Design 3D Model

o] | g (R

Launch the active model to DSManager mplify Model
W CRDERtIy Groups l Active Model

Sketch  Inspect Tools

Manage  View

Environments  Get Started  Vault  Autodesk 360

New design study Update design study

Study name:  BANNER

Designname:  Design 1

Scenario name: Scenario 1

Study path:

C:/Users/kevinm/Documents/Vault/AU 2014
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Edge Merge \/” Small Object %/ Void Fill_\/ Ext. Volume \
Edge merging

Merge edges whose induded angle is

less than (degrees): 5

i

Edges to be merged: [

Display edges to be merged

@
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Close the Geometry Tools dialog box and the Output Bar (Instructor Demo)

CFD Navigation:

View controls in Autodesk Simulation CFD
Shift +MMB - rotation (orbit)

Middle Mouse Button scroll - zoom

Middle Mouse Button hold — pan

Ctrl + MMB — Blank/Hide

Ctrl + Wheel — Blank “Undo/Redo”

Selected

About to Deselect

Ready to Select

Selection Colors
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Assign Materials

Assigning material is no different than specifying physical part properties in Inventor. Typically for
Simulation CFD the two main material types are solids and fluids.

Material Types:

*Solid — Solid Materials such as Steel, Aluminum, ABS (Polycarbonate)

*Fluid — Liquids or Gasses (Air, Water, Blood, Nitrogen, etc.)

Additional material types consist of:

Resistance (Used to represent things like Perforated Plates, Filters, etc.)

Pump/Fan/Blower (Allows you to input Blower/Fan Curves on simplified model)

Compact Thermal Model (CTM) (Two Resister Thermal Model primarily used in Electronics)

Printed Circuit Board (Allows users to specific layer thickness and material to generate lump sum
properties)

LED (Simplified model for LED application)
Thermoelectric Cooler
Heat Exchanger

*Materials we are going to use in today’s exercise.

Select the large Hexagon and Apply a Fluid Type of Liquid, Name of Air:

Property settings
Material Edit...
Material DB Name Default
TEEe Fluid
Environment .Abir
Ammonia (Gas phase) |:| ’

Ammonia (Liquid phase)
Ammoeonia (Saturated)

Blood

Butane (Gas phase)

Butane (Liquid phase)

co2

Compressed Natural Gas ~
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Let’'s work our way through our Assembly Model adding the Materials as shown. As we apply materials to
our model we can see our list of Materials grow. (Instructor Demo)

Air
Unassigned

Property settings
Material Edit...
Material DB Name Default
Type Solid
Name ABS (Polycarbonate)
Environment Set...

T Note
[, Design 1

Selection: Volume ~ »
& Geometry (inch-BTU/s)

+ (et} Scenario 1 Selection list
4 & Material
4 & ABS (Polycarbonate) [Fixed] Select all
(@ 9 ENVIRONMENT:1_U B...
4 & Air [Fixed] Deselect all

(@ 2 ENVIRONMENT:1
4 & Unassigned

@ 1ENVIRONMENT:L U A.. Group

(@ 3 POLE SPIKE:L

(@ 4 POLE SPIKE:L_ U ENVIR...

(@ 5 ENVIRONMENT:1

@ 6 ENVIRONMENT:1.{ Make favorite

(@ 7 POLE PLUG:1 U EN! =

(@ 8 ENVIRONMENT:1 U A. Edit...

@ 10 ENVIRONMENT:1 U_...

Previous

Favorites

# Boundary Conditions Remove
) mitial Conditions Removeall
v & Mesh size
4 Motion
8 Groups Show all
4 % solve
© % Flow: On ses | Sofve..

=» Heat Transfer: Off
Solver manager...

Monitor point...




e s
| Note
@ Design 1
44 Geometry (inch-BTU/s)
b E@ Scenario 1

4 & Material
4 &% ABS (Polycarbonate) [Fixed)]
(@ 9 ENVIRONMENT:1_U B...
4 @ Air [Fixed]
(@ 2 ENVIRONMENT:1
@ 5 ENVIRONMENT:1
4 g Steel [Fixed)
[ 1 ENVIRONMENT:1_U_A...
[ 3 POLE SPIKE:1
[ 4 POLE SPIKE:1_U_ENVIR...
(@ 6 ENVIRONMENT:1_U_A...
(@ 7 POLE PLUG:1_U_ENVIR...
@ 8 ENVIRONMENT:1_U_A...
@ 10 ENVIRONMENT:1_U_...
%) Boundary Conditions
#1) Initial Conditions
b &> Mesh Size
4 Motion
@ Groups
4 3 Solve
I = Flow: On
= Heat Transfer: Off

Boundary Conditions
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Boundary Conditions are used to specify operating conditions or constraints of a model. Some
examples include things like known pressure drop, ambient air temperature, heat dissipation and flow
rate. If you are setting up a physical test, this would be the conditions you are using in that test.

We will be dealing with air movement and force for our simulation this afternoon. On some (most) of

our surfaces we will be applying a prescribed velocity.

Assign the boundary conditions to the various surfaces (Velocity, Slip/Symmetry, and

Pressure)

Applying a 0 pressure just lets the software know that air flow can enter or exit through that opening
depending upon the calculated conditions. For this problem, we are assuming the Banner is an open, un-
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obstructed area and open to atmosphere. For other type simulations users can specify a pressure drop
or other boundary conditions.

Assign Velocity to the front panel of the Hexagon with a speed of 12 mph.

ary

Property settings
Type Velocity
Unit in/s
Time Steady State
Method Normal
Direction Reverse Normal

Spatial Variations Constant
Velocity Magnitude ___FP I

Apply the Slip/Symmetry to 4 of our 6 walls, this will allow the air to slide along the walls
without changing any properties, speed and or force.
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Lastly we will provide the Air a location to exit, Apply a 0 (Zero) Pressure to the back side of
the Hexagon, opposite of the Velocity Boundary Condition.

Property settings

Unit

psi
Time Steady State
Pressure 0

Gage / Absolute Gage
Static / Total Static

SlipfSymmetry
Velncity Normal

10
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Slip/Symmetry
Pressure
Yelocity Mormal

Model shown with Boundary Conditions applied as seen with the colored stripes on the
surfaces.

11
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Mesh

Meshing has traditionally been a challenging process. Many tools require users to choose
element types and provide manual input to mesh size. While Simulation CFD does have a manual
method, most users take advantage of the Automatic Mesh capabilities. The mesh is basically the
mathematical version of the geometry. The Automatic Mesher looks at several things such as edge
length, curvature, surfaces, to generally determine an appropriate mesh. The more mesh elements, the
more closely it can be related to the actual model, however the more mesh, the longer the simulation
takes to solve. Additionally, there is a point where adding more mesh does not change the results
significantly so you will be running a model longer for no change in results. There are tools we have to
analyze this but for this exercise we will use the default mesh settings.

Let CFD do to the work (Autosize) however, when you have components that are not necessary
to the simulation, you can control the detail of the mesh that is applied, or exclude whole components to
avoid unnecessary computational time.

Learn  Community o -

@ 6 o00 Solver Manager &P Direct v [y Show All @/]) §I7 /
Solution Monitor Surface % Select Previous E;; Deselect f
Sizing Notifications (1 Edge Bl Select Al [y Deselect All ‘

Simulation ¥ ‘ Selection

Mesh | Motion | Solve Automatic | Autosize  Edit

fiitions

Type ‘
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Solve:

The solver is where you tell the simulation what it is that you are trying to determine. Are you
solving flow only for a valve simulation, or do you want to include heat transfer? Is heat radiation
important? Are you looking to solve something with respect to time (Transient) or is a steady state
simulation appropriate? For this exercise, we will calculate with the default 100 iterations.

desk 360  Start & Learn

=

Boundary  Initial
Conditions Conditions

Setup Tasks

Community

=) 000 Solver Manager

Motion | Solve

=4 Notifications

Simulation »

Solution Monitor | (1 §

Control | Physics | Adaptation |

Solution Mode
Save Intervals

Solver Computer
Continue From
Iterations to Run

Steady State
MyComputer
0

100
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Loading mesh sizes and constraints...

... generating surface mesh
Surface meshing... smoothing surface mesh
Volume meshing. .. creating volume mesh
Volume meshing. .. optimizing volume mesh
Volume meshing. .. smoothing volume mesh
Performing mesh qualty check...
Saving mesh...
Meshing completed.
Updating model database. ..
Model database updated.

Buiding solver model fie...

Solver file written,

Tnitializing ...

Control file processing complete
Check Out basic License:  Successful
Authorization verified

Processing input ...

13



Wind Stress Study for Designers

Output Bar

{ Plot \/ Table \

Iteration #29

[ Log scale

Processing BC input ...
Computing restart BC data ...
Calculating BC data structures ...
Calculate wall distance for 117550 fiuid nodes
Wall distance calculation done in (1 + 0) seconds. Max distance = 61,4589
BC data structures complete and saved
Analysis Initialization Complete
Input processing complete:
**FINITE ELEMENT SUMMARY FOLLOWS. ..
124394 Total Nodes, 117550 Fiuid Nodes, 6844 Soid Nodes
536407 Total Elements, 463495 Fluid Elements, 72912 Solid Elements
1lnlets 10utlets 0Unknowns
e e
Turbulent Incompressible Flow is ON
Turbulence model: Standard k-epsion
Inteligent Wall Formulation: OFF
Begin Post-Processing Calculations ...
Post-Processing Calculations Done
Begin Post-Processing File Output ...
Post-Processing File Output Done:
e

14
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Results:

The advantage of using a Simulation CFD tools is the ability to gain insight into how and
why your design is operating a certain way. This part of the exercise will demonstrate how
you can interrogate the results both qualitatively and quantitatively.

ult  Auto 360 Start & Learn Community

] i i E
: | - HFE - |mE'1 Summary File qu q D []|>
Rﬁﬁsl Iso Surfacess Wall | Parts Points | |Decision|| Report |
| Calculator: 1 Center || Generator | [©7 Setup File =5 Solve
~ Results Tasks « ] Compare | Reporting Revi = Iteration/Step

Status File 1100 (Last)

|

\

(T4 P

Align to Y axis
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Adding Planes from the Results tab using the “Add” button in the ribbon will generate a default
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plane in the model witch provide insight. Left Mouse click on the plane to adjust orientation, using the

arrows to slide its location.

Velocity values can be shown on the model. Planes can allow you to investigate and explore

specific location on the model. You can visualize the movement with the Vector Arrows to help show

the direction of the fluid moving.

[T TarCaTaroT
Results Tasks =

TETIeET

Compare

TETTEratoT

= oo T

T TTETT

Review = Iteration/Step

Reporting

|Cmimls | Vector settings |

Results  [(1) Velocity Vector

Length
() same length

@

Mn—[ | n.1s2142
Max——| | 0.732733

@ Length range

Grid spacing

0

Fing

Loarse

0.52

When we want specific locations of quantitative results we hold down CTRL + SHIFT and

mouse where we desire.

4 &> Mesh Size (auto)
4 @ Model mesh settings
@ surface refinement: fa...
© Gap refinement: false
© Length scale: 1
el @ Mesh History
Automatic size
& Motion
'3 Groups
4 =5 Solve
b = Flow: On
—» Heat Transfer: Off
4 @ Results
4 & Materials
4 @ Air
[¥ @ 2 ENVIRONME...
En = |

Output Bar
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When we need quantitative results across a profile we can plot them on the XY Plot from a
plane. When you start the “XY Plot” command on the ribbon, you will “Add by picking” and
choose the points you want to track. When you have your points selected the “Plot” Button
will be available and when selected you will see your XY Plot appear as shown.

Velocity Magnitude <in/s>

10 20 30 40 50 60 70 80 90
Parametric Distance <inch> (min: 0, max: 98.5847)

17
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Anisosurface is a three-dimensional analog view of an isoline. It's a surface that represents
points of a constant value (e.g. pressure, temperature, velocity, density) within a

specific volume of space. When you want to see the total area that consists of one sample of
result, you can easily view that with an isosurface within Autodesk CFD 2015 by selecting the
Iso Surfaces icon and then hitting “Add” button. You can then choose the specific parameter
that you want displayed.

EE Ca)
wlt  Autodesk360  Start & Learn  Community o -
= =~ o e p [ ¢ ;
= T 7 7 iC i | 100 (Last) A S Edit ~
[~ A7 L’ L Ll L E o \
: = E =14l <4 > I> = Remove
Planes|lso Surfaces| Wall | Parts Points | Decision | Report | Add
Calculator Center | Generator | | = Solve = Remove Al
Results Tasks Compare | Reporting Iteration/Step :

Controls Vector settings
Iso quantity Velocity Magnitude v
Velocity Magnitude

Color by result

t 7.098

S e

@
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Design alternative

We have just learned how our initial design is going to perform. By leveraging the decision center in
the Simulation CFD application, we are going to determine if we can make the design better by
adding additional vents. This process is automated and leverages all of the previous work you have
done earlier simulations.

What's next? Let's change some things around and optimize the design without ever building a single
physical proto-type.

4 |m Scen

: Collapse

b gl Ma

> %) Bo Activate
A nit

b 4} M Clone...
&% Md Rename
8 cr Delete

b = Sol

b @ Re

Clone Scenario 1
Change your Boundary Condition on Velocity from 12 to 60 mph
Solve again from 0 to 100

ot E Secenario 2

I & Material
4 4 Boundary Conditions
a W] [Velocity Mormal(12 mph)]
(7 111 Surface
4 # | [5lip/Symmetry]
(7 112 Surface
(7 113 Surface

' Boundary Conditio

Property settings

(7 115 Surface Type Velocity
Unit mph
@ 116 Sur‘face_ Time Steady State
4 % [Pressure(0 psi Gag Method Mormal
[ 114 Surface Direction Rewverse Mormal

%] Initial Conditions
[ ‘;‘I;. Mesh Size (auto)
@ Mation
= Groups
I =% Solve

Spatial Variations ot
Velocity Magnitude 12 I
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Now we will clone the design. As shown below, create a design with the name of “Banner — Vents”
hit OK.

| Note
@ Des! Collapse

@ 5 Clone...
b @ s Rename

Add/update design...

Now we need to bring the modified geometry into Simulation CFD. In Inventor 2015 activate the
BANNER.ipt in the BANNER.iam file and move the End of Part down the bottom of the model tree.
You will see 2 vents appear in the assembly. Follow the same steps as before only “Update design

study” instead of the “New design study” as shown below.

Design Study Manage —25
New desian study Update design study

Design study list:

4 g Capture Results Existing design studies

b L, Design1
3 i Banner - Vents Open design study

|Add to design study |

Update design

E & &

Description

C: fUsers fkevinmDocumentsVault/al 2014/Capture Results

With the updated design in Simulation CFD you can perform another digital analysis with the new
geometry in the model. Same steps as before using the Solve button be sure to continue from iteration 0

(zero).

20
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Decision Center, where we can compare our designs and the results quickly and easily using summery

images generated during results visualization.

g o T
namic Image 5 Status File (Last)
G Dy Imag & S Fil 100 (L
E Static Image T Eﬁ Summary File
Global| Planes Iso Surfaces.  Wall Parts Points | |Decision|| Report
Calculator Center || Generator Eﬂ Setup File =5 Solve

Image | Results Tasks ~ | Compare | Reporting | Review - |

Iteration/Step

Design Study Bar

] Note

(1) Welocity Magnitude - mph

E@L Design 1 | 643
@ Geometry (inch-BTU/s) - 13.6364
iy Ciuses

> ety Scenario 2 | L
:6‘51513
:4‘54545

I 227273

-0

44 Decision Center

4 Eﬁ Design Review Center
44 Image 01
44 Image 02
#4 Image 03

#4 Image 04 [

44 Image 05

4 Design Review Center
#+4 Image 06

Lo L] [ ] [m | [ ][]

Image 01 I Image 02 | Image 03 | Image 04 I Image 05

Image 06

—

Necinn 1uSrenarin 1 Necinn 14Srenarin 2

Message Window J._Convergence Plot /\_Critical Values /\, Design Review Center /

Compare Multiple Views of different simulations for a clear understand
performance changes. Now you can go out and innovate your design!

ing of the side by side
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Now that we understand the stresses and forces generated by the wind, let’s try to understand how it
affects the mechanical performance of our banner. De-select the visibility of the Environment.ipt in the
BANNER.iam.

Let’s send the model over to Autodesk Simulation Mechanical and directly import the results from our
CFD simulation. You will need to close your CFD model out to accomplish this step.

l_. E = 5 &~ AN T @ REEE

Assemble  Simplify  Design 30 Model  Sketch  Inspect

& Active Model E 2]
. 4

L iParts/ifszemblies L o
Launch Simplify Model

odel

Simulate in Autodesk Simulation.

When you have the model open in Simulation Mechanical, you will need to make some
adjustments to Materials and Constrains.

First we need to clear out some part(s) that are not needed / relevant to our study as shown in
this case we need to suppress the air volume.
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v

Vault  Start & Learn Co
T 4 Point Rectangular Js, 3 Point Triangular ﬁ% B’ Specify Notid
fB| Between 2 Objects (3} 4 Object 3D

T

Selection  View

Joint  Bolt  Inventor Add to
Parameters % 8 Point 3D m Divide 1 Object Selection *
- CAD Additions Structured Mesh Refinement

[=E
= FEA Editor ]' Resulls

5 Element Type < Unknown > -
g Elernent Definition
.[5 Material < Unnamed >
EE CAD Mesh Options
]..@ Surfaces
—j--g Part 2 < ANSI1_2 %0147 00000002:1 =
[543 Element Type < Unknown =
55 Element Definition
5 Material < Unnamed >
[l CAD Mesh Options
j--@ Surfaces

Mesh size

Coarse
() Midplane D
() Plate/shell

] [ Cancel ] [Meshmodel

Tools Vault Start & learn  Community

*g Remote Farce
- =

earing

General fin Parametric Payj

Constraint oment Study
Constrained DOFs Predefined Model Set
[l [ Fixed [ xsymmetry | [x ]

J
[ Fee | [ vsymmewy | [vantsymmetric|
.o Trenslation |

Global (Default)

[ zsymmery | [z Antisymmetric |

Coordinate System:

Desaription

Part 2 < ANSI1_2 x 0147 00000002:1 »|
=] Element Type < Brick >
Element Definition
Material < steel, mild >
[ CAD Mesh Options
1) Surfaces
Part 3 < ANSI1_2 x 0147 00000003:1 >
5] Blement Type < Brick »
Element Definition
Material < steel, mild »

Window select the geometry as shown above, the surfaces to be held in place by solid material
(Dirt, asphalt, Concrete etc.. ) and apply a General Constraint of Fixed and choose “OK” and fix
them in place.
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Now That we have Simulation Mechanical setup, we will bring in our results from our CFD
Study.

Analysis  Selection  View

Tools Vault

Start & Learn  Community o -

= Prescribed Displacement *5 Remote Force —
. , g 1D Spring Support . "@‘ Bearing .
General Pin Constraint Force Pressure Gravity | CFD Results : Parametric Parame
Constraint é‘;;; 3D Spring Support ¥ O Moment Study
Constraints » | g Temperature \ Model Setup
Ol /# Fluid Reactions

» FEAEditor | resus |
#-[=] 1 < Design Scenario 1 >
=-[=] 2 < Design Scenario 2 >
=2 Unit Systems < English (in) > Press F1 for more help
H- Analysis Type < Static Stress with Linear W1at
J@ Planes
..... K) Load and Constraint Groups
=-Lgg Parts
@Q Part1 < ANSI1_2 x0.147 00000001:1 >

| Fluid Reactions
Import SIM CFD fluid reactions.

[
£
£

Analysis Parameters - Static Stress with Linear Material Models EILI-

Mutipiers | Gravity/Accslertion | Centrfugal | Themnal | Blectical Fluid Reactions | Solution | Output | Contact |

Fluid Reactions
Source of Reaction Loads [Simulation CFD file v] 4
Design Study and CAUserstkevinm' Documents \ Vault\ A1 ZDH'\Eam Browse._.

Design::Scenario

Design 1::Scenario 1 v]

Mote: The mesh does not need to match between the fluid model and the stress model.

T

QK Can elp Feset From Default Reset Frgm Model
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When you Browse for the .cfdst file that will be in your working class folder, you will see the
results for both Scenario’s select Scenario 1 and then OK

Now we are ready to Run Simulation!

-&=ﬁ” 2 =

Mesh  Draw  Setup

Tools Vault Start & Learn  Community L

Q Check Model &= Fatigue Analysis % " @
(]

Solver Manager e Weight and Center of Gravity

Run Global Mesh Local Mesh | Type
Simulation| [ optimization Refinement Refinement M
Analysis ‘ Mesh Convergence Change
ol
=’ FEA Editor | =

-2 Unit Systemns < English (in) » -
(-5 Analysis Type < Static Stress with Linear )
[ @ Planes

=] E) Load and Constraint Groups
. K) 1 < Surface General Constraints >
E|f._[j Parts
BO Part1 < ANSI1_2 x 0.147 00000001:1 »
Element Type < Brick >
Element Definition
Material < steel, mild =
E CAD Mesh Options
@ Surfaces
=) D Part 2 < ANSI1_2 x 0147 00000002:1 >
Element Type < Brick =
Element Definition

N G s

(An archive file with previously run results is included in your working class folder)
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Let’'s explore the results that Simulation Mechanical has found. If you would like, feel free to
explore design solutions.

IO e ]
g
RET SO  Results Inquire  Results Options  Selection Vault  Start & Learn  Community Lt
?‘I X o= :’I.IE I_}_ll ™ Tensor - [#] von Mises e ¥
_ Dy T (’}} Principal - o nd Truss A
Displacement Show .| von am - - M
v ¥z Displaced ~ | Mises and Truss ~ he- Safety Factor - Eﬂ Tensor
Displacement = Stress = Strain ~ Meldflow Result

@lx| .
N Dizplacement
h 5“&5!]“35 hlagnitude

n
=-[5] 1< Design Scenario 1 >

E-222 Unit Systems < English (in) = gg:‘gg;gg
--[=] Analysis Type < Static Stress with Linear Mat 02755556
[_].. Parts 02413737
{71 1 < ANSI1_2 x 0147 00000001:1 » pzneeat?
{7 2 < ANSI1_2 % 0.147 00000002:1 > D 137amTE
g 3 < AMSI1_2 x 0147 00000003:1 = 01034459

g 4 = ANSI1_2 %0147 00000004:1 » il

7] 5 < BANNERL > g e

g 6 < POLEPLUG =
g 7 = POLE SPIKE:L =
12:7:3 Contact (Default: Bonded)
[—j--% Presentations

&-{7] 1 < Displacement >

ﬁ Mirror Planes

@ Slice Planes

A\ Annotations

% Embedded Presentations
@ Saved Presentations
: {5 Deformed Shape
{& Displacement

{EL Strain

=]

[]--@ Saved Slice Planes
----- ?u- Filter Modules

i o Element Local
2+ Mo Vents = Min
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