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FEA Process in NX/NASTRAN

1. Geometry definition.

2. Define component materials.

3. Define physical situation with boundary

conditions, /.e Restraint, Load Modify
4. Mesh the model.

5. Run the analysis (solve the system of

Refine

equations).

6. View and evaluate the results.
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1- Structure Module

There are two method to open model in Design simulation in NX.

1- Copy and paste the file Bracket.prt into a new folder>> Open this newly copied file.
then Click on NEW =3 ADVANCED SIMULATIONS if the part is NOT already
opened inthe NX window as shown below.

Model ][ Drawing| Simulation | Manufacturing || Inspection | Mechatronics Concept Designer || Ship Structures|

Templates | A | Preview A

Filters A

Units'[MiIIimeters a

| Relationship
Stand-alone

Name | Type | Units
2] NX Nastran Millimete...

| Owner

t@ NX Nastran Sim Millimete... Stand-alone NT AUTH.

g% NX Thermal/Flow Fem Millimete... Stand-alone NT AUTH.

(#® NX Thermal/Flow  Sim Millimete... Stand-alone NT AUTH.|

g% NX Nastran Design Fem Millimete... Stand-alone NT AUTH.,|™

t@ NX Nastran Design Sim Millimete... Stand-alone NT AUTH. - — .
&9 MSC Nastran Fem Millimete... Stand-alone NT AUTH. Eroperties LA
(18 MSC Nastran Sim Millimete... Stand-alone NT AUTH. | | Name: NX Nastran

&9 Ansys Fem Millimete... Stand-alone NT AUTH. ’ Type: Fem

(18 Ansys Sim Millimete... Stand-alone NT AUTH. Units: Millimeters

&5 Abaqus Fem Millimete... Stand-alone NT AUTH. Last Modified: 09/18/2013 04:52 AM

(18 Abaqus Sim Millimete... Stand-alone NT AUTH. Description: Empty NX Nastran Fem

g% NX Electronic Sys... Fem Millimete... Stand-alone NT AUTH. - | |

< 1 | >
New File Name | A

OV [roms fem ]
Folder [ C:\Users\1\Desktop\nx ]

Part to reference | A

Name | [E




1-1 Second method

If part is already opened in NX, then click on
NEW ——>ADVANCED SIMULATIONS

Home Curve Analysis View Render Tools

D New... Ctrl+N \‘Preferences
~ Modeling...
-
Open... Ctrl+0
/2P All Preferences 2
Close » | & Assembly Load Options...

| Recently Opened Parts

#] 1. C:\Users\1\Downloads\rod(1) (1).prt

#7 2. C:\Program Files\Siemens\NX 9.0\MACH\samples\nc_simulation_samples\sim01_mill_3ax_cam_fanuc_in.prt
#] 3. F\MEKANIK\Engineering Software\NX\6 Cylinder - Radial Engine\assembly final.prt

Plot.. Crl+P | #7 4 F\MEKANIK\Engineering Software\NX\6 Cylinder - Radial Engine\bearing holder.prt

#)) 5. C:\Users\1\Desktop\112.prt

#7) 6. C:\Users\1\Desktop\cO6exr2.prt

Export ¥ #7) 7. C:\Users\1\Desktop\aaa prt

#7) 8. C:\Users\1\Desktop\c06_nx9.0_exe\cO6exr2.prt

| Applications

Execute » | & Sheet Metal... Ctrl+Shift+M
Properties Q Shape Sludio... Ctrl+Alt+S
/4 Drafting... Ctrl+Shift+D

Help [ ¢ Advanced Simulation...

1"y Motion Simulation... r = X = g

Exit & Manufacturing... Start_s the Advanced $lmu|at|on appl!cauon, which Ctrl+AltsM
provides comprehensive tools for finite element

Il Gateway.. modeling and results visualization, tailored to meet

3 . the needs of experienced analysts.
Assemblies ;
PMI

Save >

Print...

Import >

BP0 &0

Utilities »

B &

All Applications »

Customize...




Create Simulation

1

‘ﬁ% ({5 . @ m aix (& Offset Region o
| = i | ‘ G2 Replace Face
‘New FEM and | WAVE Split  Midsurface More = Move More
Simulation ~ Body by Face Pairs = Face 1 Detets Race =
Context ~| Start ~ Geometry Preparation hd Synchronous Modeling hd
Q' New FEM and Simulation '.) b4 6\ Solution 5%
File Names A 1 Solution A
rod(1) (1)_fem1 fem 2 I n fl rSt Ste p yo u n e e d to Name |
rod(1) (1)_sim1 sim Solver INX NASTRAN DESICN 2|
CAD Part A d -efl n e . t-h e typ e Of Analysis Type | Structural E
T —— simulation in Ansys. e (N |
L [ amh M Q Solution Type [Llnear Statics - Single Constraint a
ro vl [ . . . )
T = I N th | S tu to r al We are g 0 N g [V Automatically Create Step or Subcase
Linear Statics - Single Constraint A
g(:reate Idealized Part - to u S e N X N A STA R A N General | Result Options | Contact|
yLi : 7 . Description
rod(l)(l)_feml_l.m D E S I N G aS SO Ive r an d th e n DElement Iterative Solver (—J
Bodi A H Max Job Time [ @
== CIICk On O kay . [Jinertia Relief
Bodies to Use [All Visible = et et tistems
Goometiy A Flat Shell Rz Stiffness Factor
EA ic Selection of Dep DOFs
[ GeometryiOptonss ] [Jignore Material Temperature Dependence
[“JRun Job in Foreground
Solver Environment A
Solver 2l
Analysis Type |Structural v
Description A
VvV v v
[=—oKk-] [ cancel | é [—ok—1[ Apply |[ cancel |




/"'..l\.‘

. A

es 30
u Tetrahedral

Q[ 3D Tetrahedral Mesh

Objects to Mesh A
« Select Bodies (1) o
Element Properties A

Type e [ 2 cTETRACI O) 2 H

Mesh Parameters

A
Element Size | [10] mm - @ @

[¥) Attempt Free Mapped Mes

Mesh Quality Options A
Midnode Method [Linear v
Max Jacobian 10 ‘ =
Mesh Settings A

Surface Curvature Based Size Variation

N
0 50.0000

Element Growth Rate Through Volume
0N I
& 50.0000
DMinimum Two Elements Through Thickness
[\ Transition Element Size
[]Auto Fix Failed Elements

Model Cleanup Options A

Small Feature Tolerance (% of Element Size)

N
0 10.0000J {1

Small Feature Value (Read-Only) [ 1 @
A4

Destination Collector

'~

v v v |

[=—ok—] [ Apply || cancel |

In this step mesh will apply to geometry.

Mesh definition>>>refer to >>previous tutorial.
First select body then give element size 10
mm.

For more exercise change element type and
compare result with each other.




Material:

S6IUEE Nodes and Elements

(ig Manage Materials

Results Correlation

gEd @ I

More | Merge Stitch
- Face Edge

View

Application

&

Py More |

s N @

3D 2D Mesh

X Tetrahedral Mesh Control s =

| %3 Physical Prop

Change -

Displayed part> || = Mesh Collect
Context v Properties

=5 Menu~ | |Po|ygon Body E'J @

: @ Simulation Navigator

Properties
%3 Physical Properties

&) Mesh Associated Data

-

B

Mesh 1
Mating Conn
Connect

@ aas
il
More |

v

7 Mesh Collector

| Manage Materials

Assign Materials
Creates and assigns materials to bodies.

[THMRNosE

-~

& Materials
Fm | Name Assign Materials
g @ bracket (1)_fem1.fem i Manage Library Marariale
£z | @ bracket (1)_fem1_i.prt Fields
' | ®- Mz Polygon Geometry 8 Table Field
|':’; [ % Mesh Controls ) Linked Field
== |@- M A 3D Collectors
M| FARg csys
(= Croups
{7iFld Fields
< | 1 | 3
Simulation File View A
Name Status
Session
=-[¢ bracket (1)_sim1
[SR:-] bracke e Displayed &
=9 bracket (1...
& bracke...
Preview v

Select objects for material assignment

[9 Select Body(s)

A

Select body

M

I 4 )

Material List A
€ Local Materials v.
Materials 6 A
Name Category Type

< | ([} »

[o[%][0 )€

New Material

Type
Create

VvVvv

ow Show
icent and Hide
Utilities

&




Material

é Isotropic Material

AISI Type 304 Stainless Steel

Physical Properties
Tensile Strength. Yield
Elongation at Break
Meodulus of Elasticity

Poisson's Ratio

Name - Description A
[ 1sotropic |
e
Properties A
Mass Density (RHO) | Expression lv)
(o ka/mm3 -9
Viscoelasticity I Visual Miscellaneous

Mechanical || Strength ][ Durability ][ Formability

Thermal/Electrical || Creep

Elastic Cons;

Young's Modulus (E) [ Expression

N/mmA2(MPa) ~

e[ 200000
[Major Poisson’s Ratio

Poisson’s Ratio (NU) Expression
(3 Y

Shear Modulus (G) [Expression
[ N/mmA2(MPa) ~
Structural Damping Coefficient (GE) [Expfession

(1

E5IR3I65 18 /3 (RS £ K3 I

Card Name MAT1

193 - 200 GPa

English

31200 psi

70 %

0.29

@[ Tsotropic Material

28000 - 29000 ksi

Name - Description | A
[ Isotropic ]
Laoe
Properties | A
Mass Density (RHO) [Expression a
[0 kg/mmi3 - @)
Viscoelasticity Visual Miscellaneous
Mechanical | Strength bility || Formability Thermal/Electrical | Creep
Strength Properties Al
Yield Strength [Expression a
e [215 N/mmA2(MPa) ~ |
Ultimate Tensile Strength [Expression @
( N/mmA2(Pa) - W) ||”
Tsai-Wu Interaction Coefficient (F12) [ mmA4/NA2  ~ @
Stress Limits A
Tension (ST) [Expression E =
| N/mmA2(MPa) ~ )
Compression (SC) [Expression @
( N/mmA2(MPa) ~ )
Shear (SS) [Expression E
[ N/mmadimpal vl | T

Card Name MATI

vvyv

QEI




How to switch from fem to sim

Simulation File View ‘ A

| Name ' Status l

| Session

1= Brod(1) (1)_sim1

=@ rod(1) (1)_femi
=-63 rod(1) (1)_...

@ rod(1) (..

Displayed & W

Information for
Information boundary
for condition- force-
geometry material type
and mesh \ /
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Boundary Condition:

8

= 3

Change Manage Physical More Load

Displayed Part~ Materials Properties z Type~
Context v Properties >

5§ Menu~ | |No Selection Filter L) |Entire Assembly

& Simulation Navigator

Name Status

-4 Simulation Object Container
- Load Container
#- %z Constraint Container
(-3 Solution 1
[@+4% Simulation Objects
[[%z Constraints
= Subcase - Static Loads 1

<

Active

m

Active

m ] »

=5

Region = S

%" Enforced Displacement Co
~# Simply Supported Constraint
#) Pinned Constraint

& Cylindrical Constraint

f® Slider Constraint

» Symmetric Constraint

» Anti-Symmetric Constraint

| #* User Defined Constraint

= — T = 4o [Lom
E BE @ % = & @ s0 L =
olution Solve Element Node/ More = Show Show Show More
X Quality Element x Only Adjacent and Hide z
olution ¥ Checks and Information ¥ Utilities > -

Applies a constraint where all degrees of freedom
are fixed.

-

Pruosm-e-2 8

Simulation File View

Name Status

Session
=148 bracket (1)_sim1
=g bracket (1)_fe...
=-3 bracket (1...
@ bracke...

Displayed & Wo

ANIZANEIANL Y Laul el 2 d|

-

- Preview

®

Y

elect model objects to constrain

Polygon Face selected

o

Model Objects

Fixed Constraint

["]Group Reference
« Select Object (1)

NV

7 [0k~ [ Apply |[ cancel ]

Boundary Conditions: Boundary conditions are surfaces that are fixed to
arrest the degrees of freedom. Some surfaces can be rotationally fixed and
some can be constrained from translational movement.

SRR

Constraint
Type~




Forces:

¥ B % gt ® @ 2 EZ L %5 o+ & DL

Change | Manage Physical Simulation  Region | Solutlon Solve Element Node/ More = Show Show Show More
Displayed Part~  Materials Properties Qhiect Type ~ Quality Element A Only Adjacent and Hide =
Context ¥ Properties W 3 Solution ¥ Checks and Informatlon A Utilities v -
- ; Applies a force load. -
S5 Menu~ | [No Selection Filter lw] [Entire Ass| 4 Bearing 3_.____} |No method v o . (MRt os@D-&- @~ o @ TR
; - Yo - 73
) Torque >
| ® Simulation Navigator j Pressure
i [Name stan &7 Hydrostatic Pressure o[ Force  [o|X
— iR Fields {#4 Centrifugal Pressure
& = 3 Type AJ
st 44 Simulation Object Container ¥ Gravity
— |@ M. Load Container 14 Rotation Hold ctrl when l!<‘ Magnitude and direction @ ‘
E’; ®- %z Constraint Container | Temperature Load qyiou t\’anm tod
=-%g Solution 1 Active™Tz s Model Objects A
[+ simulation Objects ’ [")Group Reference
®- A%z Constraints = Salock
; Select Object (2]
=4 Subcase - Static Loads 1 Active v e ‘$-
4 [ | ; Magnitude A
Simulation File View A lForce I [ 10 N :ml
Name Status . - G
Session Direction A

=18 bracket (1)_sim1  Displayed & W...
=@ bracket (1)_fe...
= bracket (1...
& bracke...

« Specify Vector

vvwv |

6 [-—ok-—] [ Apply || cancel |

lw

== Preview v

RN e 720 Nl el o 4

yelect model objects to create force on Polygon Face selected - total 2 :@

. Force: This option allows you to exert different types of forces and pressures

Load

Tvee- tO act on the solid along with the directions and magnitudes.




olve and Results

Home Results Correlation View Application

12- % C SRS T)° ;; s

Change Manage Physical More Load Constraint Simulation Region | Solution Element Node/ More = Show Show Show More
Displayed Part~  Materials Properties & Type~ Type~ Object Type~ = Quality Element  ~ Only Adjacent and Hide =
Context o Properties b4 Loads and Conditions ¥ Solution hecks and Information v Utilities ¥ -
5§ Menu~ | [No Selection Filter w) |Entire Assembly b &% % Bl-% N BB | = AR B 2
Click on solve and
@ Post Processing Navigator wait for solver. when
Name Description | Sm;wulanc‘miﬁmshed
1 bracket (1)_sim1 oad solution
NX NASTRAN DESH{
¥
EE] Viewports
@ Templates
bracket (1)_sim1  Solution 1 Result
Subcase - Static Loads 1, Static Step 1
Strain - Element-Nodal, Unaveraged, Von-Mises
Min : §:218E-010, Max : 2 204E-007, Units = mmimm
2204E-007
—_— l 2021E-007
< m ] r
— 1.838E-007
Preview A4
— — 1.654E-007
— 1471007
~— 1.288E-007
1.105E-007
&= 92146008
= 7.3826-008
5 550E-008
3717E-008
. 1 B85E-008
. =
Final model: &.
Units = mm/mm

https://grabcad.com/library/tutorial-32-bracket-simqltion-in-nx-l




NX/PLM- Mesh Refinement

F=10N

~
~

Element size = 20mm Element size = 15mm Element size = 5mm

Repeat simulation for three different mesh size
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Finish
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Example 1.

NX/PLM-Bracket

* Material Properties
« Steel
* Yield strength = 179MPa

« Restraint
« Boundary Conditions Fixed-constraint

« Mesh
« Load (F = 2500N)
* Analysis




Results- von-Mises

brocket _siml ! Solution | Result

Lood Case 1, Stotic Step |

Stress - Elsment-Nodol, Unavaraged, Yon-Mises
Mirt 5 0,00, Max 1 150.48, N amAZ (MPa)

Yleld stress - 179Mpa Defermot ion ¢ Displocement © Nodol Mognitude

FoS =1.18

Improvement of FoS to 27
» Material selection

« Geometry optimisation
DO NOT FORGET:

Weight should be constant




Example 2

1-Download Bar from studyspace

2- open file in Nx

3- Mesh size 10 mm

4- Material same as pervious question
make local material E=200 Gpa v=0.3
Yield strength: 215 Mpa

5- Boundary condition and force are
shown in pic

7- solve

57366004
I 5262004
— 4788004
— 4314E004
— 3840E004
— 3366E004

2891E004

2417E004
-
1.469E-004
9.947E.005

e

lﬁ?egs‘s‘me

X
Units = mm/mm




