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Upcoming Webinars

 May 26, 2011 12:00 pm
Using APDL Snippets in ANSYS Mechanical

« Webinars go on Summer Breaks in June and July

« See upcoming and past webinars at:

— padtincevents.webex.com
« Click on ANSYS Webinar Series

T Phoenix Analysis &
P/! Design Technologies


https://padtincevents.webex.com/
https://padtincevents.webex.com/

About PADT

« PADT is an Engineering Services
Company
— Mechanical Engineering
— 17 Years of Growth and Happy customers
— 68 Employees

e 3 Business Areas

— CAE Sales & Services
» Consulting, Training, Sales, Support

— Product Development
— Rapid Prototyping & Manufacturing

« [earn More: wvw.PADTINC.com
gy

'\L"M“‘

“We Bring Dimension. to: Your ldeas™
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BE Cube HVPGC Systems

High Value
Performance

“«me? ° Balance between speed and cost

— Mini-Cluster
96 Cores / 256 GB RAM / 3.6 TB Disk
Mobile Rack / UPS / Monitor / Keyboard
$43,250

— Compute Server
32 Cores /128 GB RAM / 3 TB Disk
$12,300

— Simulation Workstation
12 Cores / 64 GB RAM / 1.5 TB Disk
$5,800

— Simulation Fileserver
10 TB Disk / External eSATA
$5,800

Matox 16MB  Mstox 16MB  QuadroFXS80  QuadroFXSS0  QuadroFX 580  Matrox 16MB.

Windows 764 Windows 764  CentOS Linux64.

« www.CUBE-HVPC.com = =
T Phoenix Analysis &
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Connect with PADT:

S
Facebook: m Email Subscriptions:
facebook.com/padtinc 4B | www.padtinc.com/epubs

Twitter: \ Web:
#padtinc www.PADTINC.com

P

- LinkedIn: %0 | ANSYS User Blog:
In Search on PADT, Inc. st | padtinc.com/focus
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Overview.

What is Design
Assessment and What
Can it Do?
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Design Assessment

* First off — why so many S’s in Assessment!

* Design Assessment (DA) is a new system in ANSYS
Mechanical R13 that allows do sophisticated post processing

* |t lets you do two things
— Solution Combination

— Make a DA object and do an “Assessment” on your results using a
predefined or user defined set of operations

* The tool lets you

— @Grab results, do operations with python, export them, run an external
program, import modified results

« APl is documented to allow users to make their own
— Most powerful aspect!
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Design Assessment, Cont...

Described in the documentation as a pretty complicated and
abstract capability

— Utilizes object oriented way that ANSYS Mechanical and projects are

structured

Basic Solution Combination in ANSYS Mechanical uses API
behind the scenes to do load case combinations

— Great way to get familiar with the concept

— Works with static structural and transient dynamics

— Add to your model in ANSYS Mechanical

Assessments are added as a DA system in the project
schematic

The two pre-done assessment tools are for ASUS
— Off shore code checking: FATJACK and BEAMCHECK
— Requires license
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H] Project
- &) Model (B4)
----- o ﬁ Geometry
_,,;#\ Coordinate Systems
i --J?ﬁ! Mesh
= =] Static Structural (B5)
-_,,-Zf_\{ Analysis Settings
@i} Acceleration
Fixed Suppaort
Fixed Support 2
3. Pressure
/53| Solution (B6)
/4] Solution Information
q,,tl Maximum Prindpal Stress
= o ll_ij Solution Combination
BB % Axds - Normal Stress
-_,,tl ¥ Axis - Mormal Stress
-v,ti Z Axis - Mormal Stress
- A0 ¥ Axis - Directional Deformation
-_,,ﬁ ¥ Axis - Directional Deformation
. 3 ¥ Axis - Directional Deformation

Note how the Solution Combination
has no analysis settings or solution
selection, just results
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Solution Combe and System

Static Structural

Engineering Data  +"

=| Project
B @l
H--_ M@ Geometry
;!g Coordinate Systems
- A Mesh
/=] static Structural (B5)
ﬂf'::{ Analysis Settings
A8 Acceleration
/8, Fixed Support
1, Fixed Support 2
g o Pressure
|&3| Solution (B6)
4] Solution Information
s M5 Maximum Principal Stress
Design Assessment (C5)
‘,‘f':l{ Analysis Settings
---JE Solution Selection

J3| Solution (C6)
A1 Solution Information
‘,ﬁ Total Deformation



Solution
Combination
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Solution Combination Process

1. Define a model with multiple:
— Load steps, time steps, or multiple systems (but same model)

Insert Solution Combination object

Use Worksheet to specify the combination you want
Add results you want to look at

Update results and view

Repeat for different combinations

o Ok W
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H4 Design Technologies



Our Sample Model

« Valveypoo
— Fake aerospace valve
— Fixed on either end
— Four load steps
1. Internal pressure of 1
X acceleration of 1

2.
3. Y acceleration of 1
4. Z acceleration of 1

(4] Solution Information
M Maximum Principal Stress
/¥] Design Assessment (C5)

]
/s8] Solution (C6)
A4

ional Deformation
ional Deformation
Directional Deformation

Directional Deformation
Directional Deformation
Directional Deformation 2

Details of "Multiple Selection’

2 Tabular Data
Steps [ Time (5] |[w Pressure Ip »

Multiple Selection (4 Objects Selected)
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Insert Solution Combination
 |In ANSYS Mechanical

Select your Model
RMB->Insert->Sqution Combination

SYS Multj hws =3

= |#| -0 Thicken Annctations P ‘

el T P T —
— amed Selection
A Geo e
‘.é»;. Coo -‘/5 A Construction Geometry

A Mes| —_——

<7 Clear Generated Data ii_i Virtual Topology

~1 ab Rename EEJ Symmetry

£ Disable Filter
Refresh Materials
Refresh Geometry 1 Mesh Numbering

IO O
v‘{-_ﬂ Solution Information B Connections
-‘,ﬁ Maximum Principal Stress
Design Assessment (C5) |f-§] Solution Combination
-':f_'i Analysis Settings )
E Solution Selection

—_

rji__._ Remote Point

v‘{:j Solution Information
. ﬁ Total Deformation
l]_| Solution Combination
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Define Combination
 After inserting a blank worksheet comes up

« Coefficient: Scale factor to be applied to the result value

* Environment Name: Name of environment to pull results
from
— For when you have multiple systems
 Time:
— Specify time to pull from

~+ RMB on it and select Add

Solution Combination

Right click on the grid to add, medify and delete a row.

| Coefficient | Environment Name | Time| |

Graphi :j.r Worksheet
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Define Combination

« For example the results are scaled for:
— 534 psi internal pressure
— Acceleration vector of (10,4.6,2.5)

Worksheet

Solution Combination

Right click on the grid to add, modify and delete a row.

| Coefficient | Environment Name | Tiwe|

Static Structural 1
Static Structural
Static Structural
Static Structural

Graphi ﬁ', Worksheet
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Add Besult Objects

« Same as you would in your Solution branch
— RMB->Insert or Insert Icons
* Note: Derived Values (Sig1, SigE) are
combined by component and then derived.
« Detail view is just like solution branch
— You can specify the type and the direction
— Specify a Coordinate System

— Decide if you want Averaged or Unaveraged,
nodal diff... etc...

— Scoping works as well

« Geometry, path, surface, named selection, etc..

« Use RMB->Rename Based on Definition

— In fact, naming can be very important to keep your
combinations straight

T Phoenix Analysis &
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=] Project
= @] Model (B4)
----- o ﬁ Geometry
----- >, ;5\ Coordinate Systems
o BB Mesh
- /=] Static Structural (B5)
- » A Analysis Settings
Acceleration
Fixed Suppart
Fixed Suppart 2

- #] Solution Information
o M Maximum Principal Stress
Solution Combination

xis - Mormal Stress

is - Mormal Stress

xis - Directional Deformation

xis - Directional Deformation
Z Axis - Directional Deformation

Details of "X fxis - Mormal Stress”
Scope

Definition

Coordinate System

Resuts

Minimum -
-

MMaximum



View Besults
* Click Solve or Evaluate Results

« Just like normal results
— Only exception is no parameters right now ®

o M Mesh iy
-,/ Static Structural (B5) 712/20 f AN 0L

5247.1 Max

e B Pressu
5 /le| Solution (B6)
4] Selution Information

B X Axis - Directional Deformation
- M Y Axis - Directional Deformation

M8 Z Asis - Directional Deformation

B Equivalent (von-Mises) Stress

Equivalent (von-Mises) Stress

Equivalent [von-Mises) Stress

Details of "Z Axis - Mormal Stress”

Normal Stress
Orientation | ZAxis
Coordinate System | Global Coordinate System
| =1 integration Point Results

Display Option | Averaged

Results

18.975 Min
| 34619 psi

2 Tabular Data.

Press F1 for Help | No Messages [No Selection S. Customary (in, lbm, Ibf, 5, V, A) Degrees RPM  Fahrer
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Go to flewn

* You can Duplicate a Branch to make more

— RMB->Duplicate then change the worksheet for your next
combination

— No user defined yet Outine
El-,=] Static Structural (B5)
e Y Analysis Settings
Acceleration
Fixed Support

« Suggestions/comments 0 s
— If you are comparing combinations, put some 3] Soluton Informatin

e M Maximum Principal Stress

PADT

result object name:
« Comb1: SX and Comb2: SX

— Remember this for linear runs: unit loads
— Works with transient as well

Phoenix Analysis &
Design Technologies
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But Walit. ..

« They will not be adding capability to this feature in the future.

* The new way to do solution combinations will be through a
DA system added to your project
— Default configuration

* Right now it works pretty much the same.
* Fixes some things: & e

B g Model (B4, C4)
‘,ﬁ Geometry

— You can make a parameter out of a result -1 Comtoe sy
min/max value!

— User Defined Results can be used where
they makes sense

» So, you can use the solution combination {%m”

but we recommend you add a ) bton ot
DA System

T Phoenix Analysis &
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I'he API
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Accessing the DA System

« A well documented API exists to allow you to make your own
design assessment tools

 In the Project Toolbox->Analysis Systems there is a Design
Assessment System

— Drag and drop on your Static Structural or Transient Structural
analysis

« Click on Setup Cell and look at properties

S rroperties of Schematic C5: Setiip

| B

2 | i ineering Da 4

2 li‘ Geometry "

- —

T Phoenix Analysis &
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DA Setup

You can do the default Solution Combination, the ASUS code checking,
or User Defined
Solution Combination is just like what is built into ANSYS Mechanical

— As mentioned, we are now recommending that you use this because it is
where things will get added in future releases

If you pick User Defined you have to point to your XML file and you will
get your custom Design Assessment

- i B

1 Static Structural v Design Assessment
2 |& Engmeerm Data _I Q EngineeringDats "

E | ﬁ Solution

Static Structural

Clear Generated Data
4 Refresh

Reset
[  Rename

Properties

Quick Help




But...

* This is modern object oriented XML and Python

« You are hooking into the Workbench 1 infrastructure

« This is not simple scripting — no time to do a class today
However

 |tis not as bad as it looks

— The format is verbose, but truly the amount of work you need to do is
pretty small

— It is well documented
— This is the future of customization, good way to get used to it

<?xml version="1.0" encoding="utf-8"?>
<!--Modified version of standard result combination -->
<DARoot ObjId ="1" Type="CAERep" Ver="2">
<Attributes ObjId="2" Type="CAERepBase" Ver="2">
<!--definition of attributes for re-use throughout the attribute groups.-->
</Attributes>
<AttributeGroups ObjId ="3" Type="CAERepBase" Ver="2">
<!--grouping of attributes - used to define the available options in the attribute groups objects-->
</AttributeGroups>
<DAScripts ObjId="4" Type="DAScripts" Ver="2">
<!--analysis script language & contents - used to define a script covering how the design assessment will be performed and a script used to obtain results-->
<Solve PropType="string">None</Solve>
<Evaluate PropTyp 'string">None</Evaluate>
<DAData PropType="int">0</DAData>
<CombResults PropType="int">1</CombResults>
<SelectionExtra PropType="vector&lt;string>"></SelectionExtra>
</DAScripts>
<Results ObjI 5" Type="CAERepBase" Ver="2">
<!--definition of the available results and the available options in the results object.-->
</Results>
</DARoot>




Two Parts

XML File
— Defines things that WB1 needs to know

Python Scripts

— Grabs data from model

— Does stuff with it

— Brings data back into the model

XML file is defined in help:

— /I Mechanical User's Guide // Features // Design Assessment :: 0 //
The Design Assessment XML Definition File

API for Scripts also in help:

— // Mechanical User's Guide // Features // Design Assessment :: 0 //
Design Assessment API| Reference

T Phoenix Analysis &
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XML FILES
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XML File

* You define an XML file: Design Assessment XML Definition
File

* Tells ANSYS Mechanical how to “fit” your DA into your
model

« Three things are specified in file:
— Attributes and Attribute Groups
— Scripts to be run, if any
— What results are produced and how to handle them

<?xml version="1.0" encoding="utf-8"?>
<Attributes ObjId="2" Type="CAERepBase" Ver="2">
</Attributes>

<AttributeGroups 0ObjId ="3" Type="CAERepBase" Ver="2">
</AttributeGroups>

<DAScripts ObjId="4" Type="DAScripts" Ver="2">
</DAScripts>

<Results 0bjId="5" Type="CAERepBase" Ver="2">
</Results>

T Phoenix Analysis &
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Attributes and Attribute Groups

« Defines what goes into the Details view

 How you get information from the user to control what gets
done

* Does not add object to tree automatically — Use Insert
* Does not give options of what attributes to add when

Inserting |

PADT

User adds an Attribute Group objet umP"Pﬂ

User Picks Group Type then
Subtype to get to attributes

Headings in details are generic:
Definition, Attribute 1, Attribute 2...

Member Check Version

Phoenix Analysis &
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Attributes

* You create <DAAttribute> objects in the file for every item
you want to prompt the user for

« <DAAttribute Objld="101" Type="DAAttribute" Ver="2">
— ObjID is the “handle” for the attribute — VERY IMPORTANT

« <AttributeName PropType="string"> Text</AttriouteName>
— Specifies the name for the attribute
— Does not change the headings in details ®, is it's own line in details

« <AttributeType PropType=
“[Int|Double| Text|DropDown|Table|None]">Value</Attribute T

ype>

— Specify the type of data that the user can enter

T Phoenix Analysis &
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Attributes, Cont...

» <Application PropType="string">
[Vertices|Lines|Surfaces|Solids|Geometry|Alll</Application>
— Defines the type of geometry that the attribute applies to
— If other than All, a scoping box is added to the details view.

+ <Validation PropType="vector&lt;string>"

[min,max|lenMax|T1,T2,T3...TN]</Validation>

— Specifies min,max for Int and Double
— Max string length for String
— Comma delimited list for dropdown values or table headings
« <Default PropType="String”>[Value|String|DropDownString]
</Default>
— Specifies a default value for the attribute
— leave blank for none

« Don't panic: Help is very detailed on this!
PAD T &



Example Attributes

<Attributes ObjId="2" Type="CAERepBase" Ver="2">

<DAAttribute ObjId="101" Type="DAAttribute" Ver="2">
<AttributeName PropType="string">Stress Floor</AttributeName>
<AttributeType PropType="string">Double</AttributeType>
<Application PropType="string">Geometry</Application>
<Validation PropType="vector&lt;string>"> 0,10000000
</Validation>

</DAAttribute>

<DAAttribute ObjId="102" Type="DAAttribute" Ver="2">
<AttributeName PropType="string">Stress Ceiling</AttributeName>
<AttributeType PropType="string">Double</AttributeType>
<Application PropType="string">Geometry</Application>
<Validation PropType="vectoré&lt;string>"> 0,10000000
</Validation>

</DAAttribute>

<DAAttribute ObjId="201" Type="DAAttribute" Ver="2">
<AttributeName PropType="string">User Comments</AttributeName>
<AttributeType PropType="string">Text</AttributeType>
<Application PropType="string">All</Application>
</DAAttribute>
</Attributes>

T Phoenix Analysis &
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; oo A VOLUME
E| ----- .f- Design Assessment (C5)
- /| Analysis Settings

Suluhnn Selechun
........ ﬁ-

o ,,- Solution [EE}
Solution Information

4 | i |

Details of "Attnibute Group”

= Definition

Suppressed Mo

Attribute Group Type Truncate Stresses

Attribute Group Subtype

Attribute 1

Attribute Mame Stress Floor

Value 12.2

Geometry Selection 1 Body

Attribute 2

Attribute Mame Stress Ceiling

Value ]

Geometry Selection 1 Body




Attribute Group

« Users access attributes by choosing a group and a subgroup
— Not done in the insert menu
« Specify:
— Group ID:
« <DAAttributeGroup Objld = “[ID]* Type="DAAttributeGroup" Ver="2">
— Group name
« <GroupType PropType="string">[NAME]</GroupType>
— Subgroup name
» <GroupSubtype PropType="string">[NAME]</GroupSubtype>
— Attribute ID’s to put in the group

» <AttributelDs PropType="vector&lt;unsigned int>">[ID1, ID2...ldn]
</AttributelDs>

« Key thing is to list the right ID’s for the <AttributelDs>

 Also, pick descriptive names
— Leave <GroupSubtype> blank or leave out if no subgroup

T Phoenix Analysis &
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Example Attribute Group

<AttributeGroups ObjId ="3" Type="CAERepBase" Ver="2">

<DAAttributeGroup ObjId="100001" Type="DAAttributeGroup" Ver="2">
<GroupType PropType="string">Truncate Stresses</GroupType>
<AttributeIDs PropType="vector&lt;unsigned int>">101,102</AttributeIDs>
</DAAttributeGroup>

<DAAttributeGroup ObjId="100002" Type="DAAttributeGroup" Ver="2">
<GroupType PropType="string">User Comments</GroupType>
<GroupSubtype PropType="string"></GroupSubtype>
<AttributeIDs PropType="vector&lt;unsigned int>">201</AttributeIDs>
</DAAttributeGroup>

</AttributeGroups> B, vOLUME
= » - Design Assessment (C5)
«-Zi\l Analysis Settings
Jﬁﬂ Solution Selection
Pt Attribute Group
/153 Solution (C6)
o A ¥] Solution Information
 ——

Details of "Attribute Group”
=
Attribute Group Type

Attribute Group Subtype JULELIEIERS R
Attribute 1 User Comments
Attribute Mame

Value

Geometry Selection 1 Body

Attribute 2

Attribute Mame Stress Ceiling
P Design Technologies - - .
A Geometry Selection 1 Body




Script

» Tells the program:
— What Scripts to run for a Solve and for an Evaluate action
— Options on allowing solution combination, results, or attributes to be inserted
— Additional result columns to be put in solution selection worksheet
« <Solve PropType="string">“[Script]"</Solve>
— Script name with full path

« <Evaluate PropType="string">“[Script]” </Evaluate>
Script name with full path

 <DAData PropType="int"> [0|1] </DAData>
— Set to 1 to allow users to insert Attribute Groups or DA Results
« <CombResults PropType="int"> [0|1] </CombResults>
— Set to 1 to allow the default Solution Combination as well as custom stuff
« <CombExtra PropType="vector&lt;string>">[C1,C2...Cn] </CombExtra>

— Column names to show in Solution Selection Worksheet
— User can type in info here if they would like
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<Solve> vs. <Evaluate>

e <Solve>
— Used to extract attribute and solution result data from the model

— Runs any external post processing
— Runs when user chooses “Solve”

* <Evaluate>
— Extract results from post processor
— Runs after <Solve> when “Solve” is chosen by user

— Runs when user chooses “Evaluate All Results”
 Why?

— User may run some sort of post processing _;_m,“t
that updates calculated values without needlngﬂ

to re-extract information from Mechanical ,'Evaluateml eeuite
— JUSt dO an Evaluate _f_] Clear Generated Data

l alb Rename
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<DA

</Se
</

PADT

Scripts Example

Scripts ObjId="4" Type="DAScripts" Ver="2">

<Solve PropType="string">"c:\temp\truncstrs.py"</Solve>
<Evaluate PropType="string">"c:\temp\intrunc.py"</Evaluate>
<DAData PropType="int">1</DAData>

<CombResults PropType="int">0</CombResults>

<SelectionExtra PropType="vector&lt;string>"> DeltaMin,DeltaMax
lectionExtra>

DAScripts>
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Besults

« Tells the program what results are available to be added to the tree
« Works a lot like the input attributes, and uses them
 RMP->Insert->DA Result

— Then you pick what result you want with type and subtype
« <DAResult Objld =[ID]" Type="DAResult" Ver="2">

— One of these for each result group you define in you python script
« <GroupType PropType="string">[GroupName]</GroupType>

— What to call it in the drop down

« <GroupSubtype PropType="string"> [SubName] </GroupSubtype>
What to call it in the drop down

— <AttributelDs PropType="vector&lt;unsigned int>">[ID1,ID2,...,ldn]
</AttributelDs>

« Alist of the attributes to display

— <DisplayType PropType="string">EImCont</AttributelDs>
« The type of display, right now EImCont is the only option

T Phoenix Analysis &
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Results Example

<Results 0bjId="5" Type="CAERepBase" Ver="2">
<DAResult ObjId ="100001" Type="DAResult" Ver="2">
<GroupType PropType="string">Equiv Stress</GroupType>

<GroupSubtype PropType="string">Truncated</GroupSubtype>
<DisplayType PropType="string">ElmCont</DisplayType>
</DAResult>
</Results>

T Phoenix Analysis &
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Attributes vs. Result Attributes

* You define your attributes as DAAttributes and group them in
two places!

— AttributeGroups and DAResult
« User can add attributes in tree before solution
« Orthey can add a DA Result

* Difference:

— If user defines as Attribute Group

« Values are set before solution

* One Attribute value for all DA Results

« Change attribute value will require a new solve of DA
— If user defines as DA Result

« Each DA Result can have its own Attribute Values

« If you change the Attribute value, you only need to run Evaluate, not
solve

T Phoenix Analysis &
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Summary: on XL

 Start simple and define a few key things

« Use RMB on Setup on system on project page to reread
XML file as you build it

 In ANSYS Mecanical:

— RMB->Insert->Attribute Group to add user prompts
— RMB->Insert->DA Result on Solution to define what results to show

e Just the basics, use to learn
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Writing Scripts

* Not enough time to even sort of show this
* Not really hard, but each application is unique

* You should know some Python
— http://wiki.python.org/moin/BeginnersGuide
— http://docs.python.org/tutorial/
— http://arstechnica.com/old/content/2008/12/getting-a-grip-on-python-
six-ways-to-learn-online.ars
» Use API Reference in Help!!!!
— // Mechanical User's Guide // Features // Design Assessment :: 0 //
Design Assessment API Reference
* Don't be afraid to ask your ANSYS Support provider for
support

T Phoenix Analysis &
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APIl: General Classes

* DesignAssessment
— Parent class. General information about the DA objects
» Helper
— Utilities that access ANSYS Mechanical specific information
— Also accesses data that comes from XML files
— Error handling, 10, logging, Units, etc...
— Gets path to important files
— Study this one, key things in there
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APIl: Mesh Classes

GeometryMeshData
— Mesh information on nodes and elements

DAElement
— Access to a specific element: Type, Connectivity, section data, etc.
DANode

— Info about a specific node: location and elements it is attached to

SectionData
— Info on a specific elements section properties
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API: Input Classes

AttributeGroup
— Used to access attributes added to the Mechanical tree

Attribute
— Used to get the specific values entered for an attribute

Selection

— Access what the user chose for the Solution Selection branch in the
Mechanical tree

Solution
— Access each row of the SolutionSelection tree object
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APIl: Solution Classes

SolutionResult

— Has a member that points to the result file for a given row in the
Solution Selection table

ValueStructure
— Get single data values from moedel, mostly stuff in XML file
— Set single data values in the Result objects

ResultGroup
— Collection of attributes for DA Result Objects
— Like AttributeGroup, but for results

ResultClass
— Used to set a specific result value
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Basic Steps

« Usual Steps in Solve Script: Getting Results from your
Mechanical Run
— Get any values that the user may have specified as DA attributes

— Get results from your Mechanical run

» Write an APDL macro using python that will:
— Go into MAPDL
— Extract info you want
— Output in the format you want
« Or have a pre-written macro and feed it parameters
— Prefer creating macro so you have one less file to track
« Write an *.inp file to resume and run your macro(s)
« Execute MAPDL with input file

— Now results are available for calculation in your evaluation script
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Basic Steps

« Usual Steps in Evaluation Script: Using Results from your
Mechanical Run to do Calculations
— Read results from file created in Solve script
— Get any attributes set in the DA Results added to the tree

— Loop through DA Results, making calculations

« Use MAPDL
— Write macro then execute

« Use Python

« Use an external program

« Any combination of the above
— Create result objects

— Load calculated values into Result objects for each type of result
requested

— Can be looped differently, whatever is best
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H4 Design Technologies



Example: Stress Truncate

script for Design Assessment in
Demonstratios python script for Design Assessment in
ANSYS R13
Called on eval from ANSYS Mechanical
Bulk of code copied and modified from Tsaifu emample

provided by ANSYS, I

Zrom ANSYS Mechanical
ied and medified from Taaifu emample
ANSYS, I

Righe mew it just does SX. XML and serips need ve be modified oo allow ussr
e specify component to use ¥, az 2

lve (Designhasessment)
Miller
/2011

% Get number of elements in

o

_ewal(Desigrhzsessmen

</DAAttbute>
<DAMrEute Objd="201 Types DAASIS VersT> # Change dizeceo current werkspace for DA
<AttibuteName PropType='string">Lser Comments<iAtri dir cwd () ¢ Ghange dizectesy b cuczent weskspace for i
e TenhnidaTipe> on-chdiz (DesignAssesmment . gecHelper () .geeResulePach () eriginaldir = o= gescwd()
o i et SR e, GERTELPT 1 e B E1)
the resslts file name and the location of the temp directozy
£ Fand mambes of slements in 3

iType="strng">All<Application
#6et the path &
rstFname = Designhssessment.Selection (D) .Solution (2} .getResult () .ResulsFileFat
Mesh = Designis: cecmesryMesnDaca ()

qummmemps Objid =¥ Type= CAERepBase’ Ver="Z >
<DAAtributeGroup Cbild="100002" Tvpe="DAAtiributeGroup® Ver="7"> rstPrame = rstPuame.rstzip(’
<GroupType PropType="string >User Comments </GroupType> o n L msiquhssesimans getaiper(] .gecResulcPach () unt = 1
<GroupSubtype PropType="sting">Fakure Critera: > = i " Ecount
print "Result File:", rstFname +Designissessment NoOfResultGroups (|
n

<AttributelDs PropType="vector&lt:unsigned int>">201</AftributelDs>
uteGroup> Print "Rpath:", apad
$ get User comment from Atribute Group
# Note: Assuems one. d to use a loop for multiple

# Write am ANSYS APDL ma start ANSY3, resume the result file, gzab the 3
Designhssessment . httzibuteGroups (|
¢ results and write them to a file 0] -Attributes ()
aenalo] Value () Cenhaduring ()

w/e/z

5 (DesignAssessment.getielpes () .getResuliFach (1 +
reate arrays for SX/Y/Z values

Exoa PropTypes-vecorditarings > >nznauh DetaMax</SelectionExtra>
* Type= CASRepBase Verz

# read Sile writeen during selve ph
sppesd suress values to SE/Y/Z arrays
1e eseen, ey

elem, 1, evab, es

DestqnAssessment. ResulsGroup (ResulsGrouplser]
£ Extract Cieling and Ploor for the Group
strFloor = Sloat (ResultGroup. Avtribute
strfesl = Sloat (ResultGroup.

GethsStzing())
GethaStzing(})

da_trunc.xml da_trunc_solve.xml da_trunc_eval.xml
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Example: TisaiWu Values

« Uses user supplied criteria to do TsaiWu calculation in
MAPDL and bring back results

BvaluatcTsaiWa. py

import subprocess
inport os
import shuzil

$Helper

olve (Designissessment) -

§ Get number of elements in the DA system
MESE = DesignRBs=es=ment GeomesryMeshDasa (]
Ecount = MESH.NoOfElements ( luate (DesignAssessment
§ Change directory te current workspace for DR
originaldir = oa.ge

©s.chdir (DesignRssessment.gecHelper (| .gecResulcFach(l]

originaldir = c=.getcwd(
os_chdiz (Designkssessment.gesHelper (| .gesReaulsfashi))

# Open and read lines in file created by APDL macro

# Should be three items per line, element number, layer and safety factor
Elemliumber

ElemSafety

lemlayer =

£ Make sure the mapdl macro i in vhis dizectory

shutil.copyZ ("D: \Examples' DR ¥ fu /DesignAssessment.g
ctHelper () getResultPash (]}

§ Create the batch run file for she MAFDL process
i cpen(Designhssessment.gecHelper () .gecResulzFach (]~

& Can have malviple rst files. For now just assume one but make the code gemeszic
Solusions - Solutions ()

ElemNumber. append (convert3tr (word) |
word = words[1]
Elemlayer . append (conversSsz (word} |
wozd = words[2]
ElemSafety. append (convers3cr (word) |
ansyaFile.clozel

RESULTFILEMEME = Il:::.gnh:e::u:nt, Selection (0} .Sclution (Solutionlter) .getBesul
ResaltFilePathi)
$ Strip off the .rat since ANSYS FILE :nmand append: whiz for me
FESULTETLENAME = RESULTEILENAME. rstripl'.c
of elements and max slement number processed

§ Get yield limit value nvers the element numbers to integers (since MAEDL puss out az £loas]

§ These names tie in with what is stored in the XML file
for AttributeGroup in DesignAssessment.Bttribumts
if (AttributeGroup Type!) "MAPOL Post and AttributeGroup ubTyp
ure Criceria®}
for Attribute in AttributeGroup.Attributes(}:
if {Avtribute.Name() "Material Number™)
MatNo = Attribute.Value() &r.a:st.nngn y
=1if (Actribute.Name(] == "BEllowak ile stress in x-dire
HTen = Attribute. Valuell .&f.uat.nngn}
lif (Attribute Hame 2llcwable compressive scress in x-dizection

in - ay
ElemNumber [Elmnueu] int (ElemNumber [ElementIter] |

MaxId = max(ElemNumber)
print "Max clement number i= ", ManId

§ Find number of clements in DA
Mesh = Designhssessment GeometryMeshDaca()

Elements = Mesh.Elemenvs(}
HCmp = Attribuse. v;lue'] rgr.assumgu} 1

elif \Pr.v.r:\.hur.= Name rable e
Attribuse. "a].ue u &t.a:at.:mg 0
St t}\r.t:r:\h\n’.a Hame (] "Bllec mpressive

YCmp = Attribuce. truuen] uet!:ﬂl’.r:\ngl]

=1if (Acrribute.Name
ZTen

21if (Acvribuce.Hame( mpressive stress im m-dize
2Cmp = Bttribuse Value (] rzr.assumgr}

=1if (Attribute.Name(]
Y

max clement number is ",MaxDA
Astribute Value(} ,Get.hﬂl’.rmg 5
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Conclusion
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B13: Eirst Belease

 The R13 release of DA was oriented towards supporting the
needs of offshore users

— But made open for other users
e Some limitations:

— You need to be careful about paths in your script, no relative path yet

— If you launch MAPDL in your scripts, you need two licenses
« And set Options->tools->license preferences to disable sharing

— Must run MAPDL to get calculated result information
— Element results only (use ETABLE to get in MAPDL)
— Windows only

* Most of these are planned to be addressed in R14
 Addition of many more features at R14
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Lots of Power, Bit of a Learning Curve

« If you are still with us... You can see DA delivers:
— Ability to gather User specified values
— Allow user to specify what steps to work with
— Execute scripts that grab user and result data and calculate new result values
— Show results
« Best way to do your own custom post processing and stay in Mechanical
« Fits in the existing ANSYS Mechanical framework
« Very general nature takes getting used to
— Groups and SubGroups
— No predefined Attributes or results
« For many of us: the object oriented bit is hard to get our head around
— Stick with it
— There is a reason why it is so popular
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Recommendations

« When working RMB on Setup cell and choose file, that
rereads and redoes the DA

« Get an XML script editing tool

« Copy & paste existing guys
— C:\Program Files\ANSYS Inc\v130\aisol\DesignSpace\DSPages\xml
— We will post on The Focus: www.PADTINC.com/blog

« Lean on ANSYS support

— Post on XANSYS

— Send to Sheldon for ANSYS.net
« queryl@ansys.net
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Where to get more Info?
 ANSYS, Inc. Ask the Experts Webinar:

— http://www1.ansys.com/customer/webinars/customized.html

* The help system:
— // Mechanical User's Guide // Features // Design Assessment

» Look for detailed review of Truncate DA example in next

weeks The Focus
— www.PADTINC.com/blog
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http://www1.ansys.com/customer/webinars/customized.html
http://www1.ansys.com/customer/webinars/customized.html

Thank You...

« PADT Enjoys doing these webinars...
« Please consider us as your partner
 ANSYS Related

— Training, Mentoring m m

— Consulting Services

— Customization

— Sales (if in AZ, NM, CO, UT, NV)
« Stratasys 3D Printers and Systems
« CUBE HVPC Systems

* Product Development
— High-end engineering with practical, real world application
« Rapid Prototyping

— SLA, SLS, FDM, PolyJet, CNC, Soft Tooling,
Injection Molding

Help us by letting us Help you
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