Technical Seminar: Working with Surfaces in Femap

Topics for Today:

= |Learning Resources for Femap and NX Nastran
= Using the Mesh Toolbox

= Parasolid Geometry Solids and Surfaces

(1) Manifold Geometry versus Non-Manifold Geometry
(11) Working with Geometric Surfaces
= Application Programming Interface

= Creating Tool Bars and Making your own Custom API Toolbar
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A brief Q&A Period
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Little Useful Things with Femap and NX Nastran

VELOCITY SERIES SIEMENS

These are my pick of the pack:

= Ctrl-Z to bring up the Locate Dialog Box while you are in another Dialog Box
=  The PCGLSS lIterative Solver

= The NX Nastran 64-Bit Sparse Matrix Solver (quite fast)

= Using the Save and Load View Option to customize your View Window

= Femap’s APl Language

= NX Nastran param,bailout,-1

=  Femap’s and NX Nastan Help Documentation

March 4 2010

Predictive Engineering
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VELOCITY SERIES SIEMENS

Ctrl-Z to bring up the Locate Dialog Box while you

are in another Dialog Box
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This is quite the little Femap secret, but it is in the manual. See the Femap User Manual Section 4.2.4:

A few of the more useful but less obvious shortcut keys are listed below. These keys work within a text or drop
down list box in a FEMAP dialog box or list boxes in FEMAP. They do not apply to other Windows applications
except for those noted as Windows commands. For a complete list of shortcut keys, see Section A, "Using the Key-

board".

You may be asking
yourself how | would use
this, but think of all the
times you have used the
Geometry / Solid / Slice
tool and needed to
located a dimension! Or
wanted to snap to a point
(Ctrl+P) within another
box...

March 4 2010
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Key(s) Function

Ctri+A4 Measure an angle.

Cril+C Copy (Windows command)

Ctri+D Measure a distance.

Ctri+E Display FEMAP Equation Editor for
interactive definition of variables and
equations.

Ctri+F List functions.

Crrl+G Snap cursor selections to snap grid.

Ctri+L Display a list of the existing entities of the
desired type.

Ctri+N Snap cursor selections to nearest node.

Ctri+P Snap cursor selections to nearest point.

Ctri+S Snap cursor selections to screen (snap
off).

Cwl+T Redefine snap grid.

Ciil+Vv Paste (Windows command)

Cirl+w Redefine workplane.

Crril+X Cut (Windows command)

Cril+Z Use standard coordinate selection dialog

box to define location.
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The PCGLSS Iterative Solver

VELOCITY SERIES SIEMENS

If you are running a 10-node tetrahedral model with a limited number of rigid links and beam elements (it

hates plate elements), this is the solver for you. When you set up your analysis job within the Analysis
Manager just set the solver the Elemental Iter:

NASTRAN Executive E@Iution Options S

Direct Output To  C:\scratch E]
Executive Control MSC/MD Nastran Version
Rratiem £ @) Ver 2001 Ver 2004 or later

Solution Override Previous Versions

Max Time (in minutes) 10000.
Solution Options
Diagnostics S ——
Iterative Solver ..Elemental Iter Sl g
System Cells
[ Number of Processors 0
Extended Error Messages
Extended Solution Status Monitoring Solver Memory (Mb 0=Auto) 0
| |
Restart Control
["] save Databases for Restart [T]Restart Previous Analysis
From

Manual Control

[ skip Standard Executive Control [ Start Text ] [ End / DMAP Text ]
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[ Prev... ][ Next... ] [ Scratch Files... ] [ OK ][ Cancel ]
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SIEMENS

For solving what was considered often the
impossible, use the new NX Nastran 64-
bit solver (ILP-64bit NX Nastran) with at
least 8 GBytes of RAM (the limit is 20
million terabytes). This solver is turned
on within the Femap preferences. It is
fine to use with smaller model and it is
now my daily “solver”.
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The NX Nastran 64-Bit Sparse Matrix Solver (quite
fast for large models)

Messages I Views I

Geometry/Model I Interfaces

Render

I User Interface I Database

l Library/Startup l Color ]

Spaceball

Page of 10

Interface [45. .NX Nastran

2

Analysis Type [ 1..Static

zl

Non-Femap Neutral Version

Neutral Digits

Interface Style [o, Structural

z

[T]Enable Old Analysis Interfaces
Analysis Monitor Options
Automatically Load Results

Max Lines to Monitor

Nastran Solver Options

Output SetTites  (0...Standard

z)

Solver Memory (Mb 0=Auto) 0

Scratch Directory [1..Femap Scratch

z)

File Reference Options
[7] Check References on Open

D Create Geometry References

m [ Create Analysis Model References

[] Create Analysis Results References
General Solver Options

[T]Run Analysis using VisQ

[ skip Comments when Exporting
Compute Principal Stress/Strain
Assume Engineering Shear Strain

Read Comments as Titles

["]Read DirCos for Solid Stress/Strain
[] Always Read Nonlinear Stress/Strain
[ Using MSC/MD Nastran 2004 or later

Use ILP-64bit NX Nastran

Direct OutputTo | 2..Specified Directory v |

Output Directory  C:\scratch

[| write All Static Load/BC Sets
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SIEMENS

Femap’s View Window is
actually a mini-database.
In the default mode, it
comes up with the label
“Untitled”. This View
Windows actually stores
all your View Options and
your View Select options.
It will also remember
your background color
and orientation of the
model.
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Using the Save and Load View Option to
customize your View Window (Part | of ll)

[ » ” R —— .

1 ¥ Femap with NX Nastran - [Model1] - [Untitled] o8B 8]
i File Tools Geometry Connect Model Mesh Modify List Delete Group View Window Help Predictive Engineering -8 X
DA IR mmEs w0 0000 +XYZ AKNES- EEEe- )i B iPf:ecuon o

| TR |
9 : Model Info ax ¥ View Manager L_’@lé il
Ol e

EHEEEw

E E L Coordinate Syst Avaiable Views - Selected View is Active

< oordinate ems - e —
1132] B Geometry 1. Untited]
L@} = & Connections

1 @08 Model
E| &% Analyses
g @] Results

: ;. 1 [F] Views
z m{ Groups
3-8 layers

|r LA AR T AR %

@) Meshing Toolbox | €| Model Info
i i Entity Editor a x
Ll - -
) | B I T
i — Messages 7 x |
; Entity Info N Loading Parasolid Geometry Engine...
Femap with NX Nastran Version 10.10
Copyright © 2009 Siemens Product Lifecycle Management Software Inc. All Rights Reserved.
Full OpenGL Hardware Acceleration (Double Buffered)
Manage Views
Help Index -
Ready Prop:0 Ld:0 Con:0 Grp:0 Out:0

= —
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Using the Save and Load View Option to
customize your View Window (Part Il of Il)

VELOCITY SERIES SIEMENS

Once you have everything configured the way you want it (element colors, contour type, transparent
background, etc), you can give your View Window a name and save it using the Visibility tab. Once saved,
you can reload it into a different model by using “Load View”:

LML ool AMocelEaid

i . : T - ———— —
»y Femap witl astran - el1] - [Untitl )
¥ Femap with NX N Model1] - [Untitled S o|E] =
i F e Window Help Predictive Engineerin -8 X
245 Visibility a (SE] =] il ga_ c . : :
i —— — wEaarze FEEe- 0 Pid- gD g cutonToos
. View 1 Untitled 4 x x
HR
Ej Entity/Label | Group | Layer | Load/Constraint | Element | Material | Property |
@ Draw Enti () Label - -
3 it i 8| Select From Libra L
S (2 B Geometry... () D Loads... - T —_—
3 - Point 3 Body Loads Library Entry
g $ Curve &‘Force o
| 4 " +
L %6 Combined Curve @‘M_oment and Torque Selected On Spaceworks Hex and Plates: von Mises
e W surface [ Displacement Setlected ATS Oregon
,U W Boundary @:Velodb{ Selected OFf :155 8regon gev-l h;axvprin Stress
S 7 7 ; regon Geometry View
2 T Text @‘Accelerabon —_— Eclspe O.Boat
= (%) B Mesh... [ Pressure | Selected Only SAMTEC
= A Coordinate System § Temperature - FEI Tube
— X Node Ak Heat Generation Entity Colors
X Perm Constraint Ak Heat Flux
[ Element Ak Convection
[ & Connections... kRadiation
o ‘ Connector ¥ Bolt Preload
8 {#lregion W pistributed Load
& Constraints... nNonIinear Force T Load Viewsss
<
- B Constraint 25 Fluid Tracking
§] 2, Constraint Equation 22 Unknown Condition
g 2= slip Wall Condition %
% e =
X
| - — |
,m" § Loading Parasolid Geometry Engine... B
Femap with NX Nastran Version 10.10 Search
Copyright © 2009 Si Product Lifecyd)| E ‘
Full OpenGL Hardware Acceleration (Double |l { Delete ] [ Cancel ]
FINITE ELEMENT ANALYS r 5 | Manage Views
Predictive Engineering Help Index -
Ready ‘ Prop:0 Ld:0 Con:0 Grp:0 Out:0
— —
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Femap’s APl Language

VELOCITY SERIES SIEMENS

Google” ucn| =k
() 1. Introduction to the Fl x

C N ¢ file///C/FEMAPV101/help/wwhelp/wwhimpl/js/html/wwhelp.htm?context=API&topic=1 » O~ F-
& TheNew York Time... (Z) NapsterSignin (€ Comcast.netSignln =+ Rowing and Sculling... [°) Cabafias en Mendoza » (] Otros marcadores
- indice I Buscar I
‘ Qremar
) . | @ NewFeatures
Femap’s APl is powerful. | @®Commancs
@ User

M QExnr“p es
If you want to customize S R 1. Introduction to the FEMAP API

. .
t h el nte rfa ce an d avol d : Z el ity FEMAP provides a robust set of finite element modeling and post-processing functionality. Attimes,

. The FEMAP Application Object g S
’ 4. FEMAP Tool Object however, you may need a specific capability that is notincluded in the standard product. The FEMAP
S ey Application Programming Interface (A1) lets you customize FEMAP to meet your specific needs.

repetitive tasks — it can ®5.reva ey e

Q 6. FEMAP Events The FEMAP AP1is an OLE/COM-based programming interface to FEMAP. It contains hundreds of funclions
o o . @visa that can be called from Visual Basic, VBA (Excel, Word, Access. ... ), C, of C++. The FEMAP AP Referance
" documents the objects and functions that are available in the FEMAP API.
doitall. The Predictive P
@ NASTRAN Analysis To use the FEMAP API you needto E

Engineering website has S -
examples and tutorials.

@ Moreresources

*—- . Googe [ ) jume el

'@ Prmm 2 s - "
Th U d forll € C N % nip//www.predictiveengineering.com, g 'w;?f 11.'5&’:;52‘;’:”;Li;:.'f;f?ﬁfl’i‘iffs‘i'i ::r:l!"‘ . I » O~ F~
e Se r n a m e a n & TheNew York Time... () NapsterSignin (€ Comcastnet Signin ~* Rowing and Sculling... [) Cabafias en Mendoza @ How to Apply for s ... » (3 Otros marcadores
. . -
Password are given In our Zos — @

Finre ELEMENT ANawysis

email Signatu re bIOCkS. Predictive Engineering Mechanical Engineering Solutions

HOME ABOUT US nEwS PRODUCTS ~ RESOURCES CONTACT CONSULTING SERVICES
PRODUCTS: API Files Latest Additions:
FEMAP This section provides a variety of custom applcation programing interface (APY) Sums SPC Forces based on User
NX Nastran programs for the Femap nterface. These APfs will be posted within this secticn for

open download. Al APfs will be documented and slow other Femap users to easly

LS-DYNA i e AP Added to Post Processing on 07/27/2009
Tranng/Consuting A very handy API that slows you to sum
o The folowing fles are designed 1o be used wih Femap V9.3.1 or greatar. SPC forces I your model based on
—_ Choose from the categones on the left sslection of nodes and the desred output L
o set The output i just the simple summation
N Predictive Engineering General Using the Femap API of forces. One of my favorte model checks
< SOLUTIONS b= 7062000 with a couple of chcis.
4128 SE Crystal Springs Bivd Exporting Data | tiae is & very nice presentation on e Femap APIthat was > Click to download (" bas fik)
< Portiand Oregon §7202-7917 Geometry dome by one of the gurus of gurus of the Femap AL
O £00-345-4671
= < Processing Using the Femap API
503-206-5571 > Click to downlosd (820KB POF Fie) . val Ca 7082009
) £88.316-3603 (FAX) Meshing oded to Genaral Category on 7/
E emad us Learn to create your own APls Here i a very nice presentation on the
Post s Femap AP that was done by one of the
Processing L gurus of gurus of the Femap APL
FEMAP APis are an Visual Basic for Applcatons (VBA)
based programmeng nterface for FEMAP that can astomate > Chick to download (820KE POF Fie)
0t 0f fedious tasks. And Bhey arent s difficull 1o creste
2s you thnk. Our PowerPont presentaticn waks you Learn to create your own APis
ough the how's and why's of creating your own AP, Added to Genaral Category on 070672009
> Click to download (1.2M8 PPT Fie) FEMAP AP are an Visual Basic for |
& = Applcatons (VBA) based programming

interface for FEMAP that can automate a ot
of tadious tasks. And they arent as cifficut
to create as you think Our PowerPoint
presentation waks you Bough the how's

F ELEMENT
Predictive Engineering it

> Click to download (1.2U8 PPT Fike)
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| know you are probably
wondering what the heck this is

When you have a model that is
spinning off into space (a
constraint problem) and you are
struggling to figure out what part
of your model is not sufficiently
constrained, you can always just
force NX Nastran to solve and
then debug the final solution.
Just go to the Nastran Bulk Data
Options page and hit the button
Start Text and in the dialog box
type in param, bailout,-1

Predictive Engineering
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NASTRAN Bulk Data Options
Portion of Model to Write  0..Entre Model v

PARAM Format
[Vl auTosec 0..Eigenvalue ~  (© Small Field
[7] GRDPNT o () Large Field (CSys, Material, Prop)

() Large Field (Csys, Node)
| WTMASS 2

() Large Field (All But Elements)
ikeROT ino () Large Field

| MAXRATIO

S Translator Options
,,,,, NDAMP g

] All Plates as QUADR/TRIAR

INREL .
5 [") skip Beam/Bar Cross Sections
BOLTFACT
= [~ Rigid Element Thermal Expansion
(CILANGLE ["] Gaps as Contact
L LepIs? [] Dynamic Loads using LOADSETALSEQ
[C]LesTRN [] wirite All Static Load/BC Sets
| [v]praPST Manual Control
] @ On off
(ElocEoM - - ] skip Standard Bulk Data
EISo0eS [CIRESVINER [ End Text at End of File Outside Buk
[CINOFISR
[ Start Text ] End Text ]
previ.. | Next.. ( oK ] Anshyss Text -
paran.bailout,-1
{
Text From File
© AsText (0) As INCLUDE Statement
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When | do my Femap and NX
Nastran course, | always spend a
few minutes talking about the
documentation that comes with
Femap and NX Nastran. Itis
impressive. It is extremely
valuable and will save you days of
analysis time if you spend a few
hours reading through what is
available. All of this is installed in
your current seat of Femap. Just
open Femap and go to Help.
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& The New York Time...

) NX Nastran 6

) Working through the Bxa...

Femap’s and NX Nastan Help
Documentation

C N % file///C/FEMAPV101/help/wwhelp/wwhimpl/js/html/wwhelp.htm?context=Examples&topic=1

{© NapsterSignin (C Comcast.netSignln ~= Rowing and Sculling... [*) Cabafias en Mendoza @ How to Apply fora ..

@ NewFeatures
@ Commands
@ User

) examples

|E] Proprietary and Restricted Rights Notic

Q1.

on

ion to FEMAP

1AP Examples Guide

Examples

|2] The FEMAP Documentation Set
@ 2. Installing FEMAP

| contenido | IETTTNN ICT=a [ [ A ][ v |
L Femar

Femap

Version 10.1

Working through the Examples

As there are many different types of real analysis problems, there are different types of example problems shown
here. Generally, you should start with the first example in chapter 3 and work through the examples sequentially
ough the Examples |z Some of the Iater examples focus on specific techniques that you may not use in your work (beam modeling,

foctioc oo

o Analwzing Buckling for 3 Bracket

» (3] Otros marcadores

3 However, we recommend that you work through all the problems because
they may contain some commands or techniques that you will find useful
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> O £~

@ 3. Analyzing Buckling for » Bracket
@ 4. Creating and Meshing a

@ and Layer
@5 elect and

44

@ 9. Repairing Sliver Geometry for

@ 10. Repairing a Mesh

11. Analyzing a Beam Mode!

17. Frequen:

19999999909

- Mou

d M| — .l
NX Nastran 6 « \OF

C A ¥ file///C/FEMAPV10)/nastranhelp/NXNastran/nast/misc/doc/docs/indexhtmli?context=&topic= » O~ F-
& TheNew York Time... (O NapsterSignin (€ ComcastnetSignln — Rowing and Sculling... [) Cabafas en Mendoza @ How to Apply fora ... » () Otres marcadores
NX Nastran 6
NX Nastran 6
The NX Nastran 6 documents provided here have not been updated for version 6.1
Help Library-PDF Collection

Help Library. HTML Collection

T Cooge Lo E) bl

See the NX Nastran 6.1 Release Guide below (PDF or HTML) for all version 6.1 updates.
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