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2 Teamcenter Integration for NX

Performance improvement during part loading

What is it?

You can now load parts faster when the part files do not already exist in
the FMS client cache.

Though part loading performance depends upon several factors, the largest
improvement in performance happens when the following conditions are met:

¢ The deployment configuration is four-tier
¢ The network has high latency and low bandwidth
e There is no local Teamcenter volume

A typical scenario is loading an assembly for the first time where no
corresponding NX part files exist in the FMS client cache.

Why should | use it?

Performance is improved when loading NX part files.

Where do | find it?

Performance improvement is on by default and is activated with every NX
part load operation.

Application Teamcenter Integration

File®Open and other operations where you are loading
Menu part files.

Occurrence effectivity in Teamcenter and NX

What is it?

Occurrence effectivity defined in Teamcenter is applied to assemblies loaded
in NX. Occurrences that are configured out of an assembly in Teamcenter are
suppressed when you load the assembly in NX.
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Occurrence effectivity is typically used to track major changes in the evolution
of a product. This is different from revision effectivity which is typically used
to track smaller changes in a product. Occurrence effectivity is used to track

the dates of effectivity for a part.

Occurrence effectivity is set in Teamcenter and cannot be changed in NX;
parts that are suppressed in NX when an assembly is loaded cannot be
unsupressed in NX. You can perform normal modeling operations that include
the suppressed components and when you save an assembly that contains
suppressed components, they are saved as part of the assembly in Teamcenter.

To see the components that are compressed, in the Assembly Navigator,
you can right-click on a column heading and select Include Suppressed
Components.

The revision rule used (defined in Teamcenter) and the date in its definition
determines the occurrence effectivity applied. You can further control the
occurrence effectivity by changing the date value in NX for the revision rule.
If you cannot change the date, then Today is implied. Changing the revision
rule date in NX creates a transient revision rule.

When you use the Export Assembly outside Teamcenter command,
occurrence effectivity is ignored; suppressed components are considered a
direct part of the assembly and included in the operation.

For additional information on setting occurrence effectivity, see the
Teamcenter documentation.

Why should | use it?

You can control occurrence effectivity in Teamcenter and apply it to
assemblies loaded in NX.
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3 Modeling

Interpart selection in Synchronous Modeling

What is it?

You used the Replace Face command to select interpart objects in previous
NX releases.

You can now use the following Synchronous Modeling commands to select
interpart objects:

e Make Coplanar

Make Coaxial

e Make Symmetric

¢ Make Tangent

e Make Parallel

e Make Perpendicular
* Paste Face

¢ Linear Dimension

¢ Angular Dimension

¢ Replace Face

You can specify interpart selections using the Selection Scope and

Create Interpart Link . options on the Selection bar.

Where do | find it?

Application Modeling

Toolbar Selection bar
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Move Face direction and location enhancements

What is it?

You can now set direction and location parameters directly from the graphics
window when working with the Move Face command.

After selecting a face to move you can:

Set the linear direction

Click the distance axis (stem) of the dimension handle and then define a
direction by clicking an object or using OrientXpress.

i
,f

Set the angular direction

Click the angle axis (hoop) of the dimension handle and then define a
direction by clicking an object or using OrientXpress.

Set the handle location

Move the combined linear/angle handle to a new location by clicking its
point and either selecting or dragging to a new point.
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Angular and linear transforms

Drag the angle handle on the hoop to transform the selected face in the
angular direction.

Note

The angle axis hoop appears when the linear direction is parallel with a
global axis (x, y, or z).

Why should | use it?

You can now interact directly with the objects in the graphics window without
using the dialog box to set the options.
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Where do | find it?

Application Modeling
Toolbar Synchronous Modeling®Move Face
Menu Insert®Synchronous Modeling®Move Face

Improved surfaces when extending Freeform Faces

What is it?

The quality of surfaces extended during face modification using some
Synchronous Modeling commands, such as Move Face, Make Coplanar, and
Linear Dimension, is substantially improved.

This is achieved by extending the faces as curvature continuous surfaces (C2),
without adding unnecessary CO or C1 knots or surface poles.

Prior to 7.5.1 — CO0 knots and unnecessary additional poles
Face Attributes
Grid Count — V 0
Grid Count — U O
Translucency 0%
Partially Shaded No

Face Analysis No

Degree in u 3

Degree in v 3

Rational status Polynomial
Number poles in 10

Number poles in 10

Number CO seams
Number Cl seams
Number C2 seams
Number CO seams
Number Cl seams
Number C2 seams
Number patches in
Number patches in

S << gcgoccoc<<g
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7.5.1 — C2 knots (a smoother surface) and fewer poles
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Where do | find it?

Face Attributes

Number
Number
Number CO
- Number C1
. Number C2
Number CO
Number C1
Number C2
Number
Number

patches in
patches in

Grid Count — V 0
Grid Count — U O
Translucency 0%
Partially Shaded No
Face Analysis No
Degree in u 3
Degree in v 3
Rational status
poles in
poles in

seams
seams
seams
seams
seams
seams

<< <d<dcgocgo<gc
4 CNOONOOOO

w W

Polynomial

Application Modeling
Toolbar Synchronous Modeling
Menu Insert®Synchronous Modeling

Divide Curve Enhancement

What is it?

You can now divide curves using multiple bounding objects, when you set

Type to By Bounding Objects.

Why should | use it?

This enhancement lets you get multiple divide curve results using bounding
objects when you use the Divide Curve command.

Where do | find it?

Application Modeling
Toolbar Edit Curve®Divide Curve
Menu Edit®Curve®Divide
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Mechatronics Concept Designer

What is it?

Mechatronics Concept Designer is an application that you use to simulate
the complex motion of mechanical systems interactively. It is designed to
support the early machine design phase that provides the basic machine
concept including the mechanical, electrical, fluid, and software aspects. It
is a solution that transforms the machine creation process into an efficient
mechatronics design approach.

This application is built on the following principals:

Functional machine design

One of the main instruments in this is the functional model, which forms the
foundation to provide an interdisciplinary view of the mechatronics system
machine. It lets you lay the foundation for collaboration in detailed design by
supporting the early design phase with a functional design approach.

The functional model provides the link between the data management of the
different disciplines and the requirements. This enables the traceability of
the customer demand data down to the design departments. Further, the
functional model provides a supporting structure to come up with initial
design concepts and has the features to perform an evaluation of design
alternatives.

Early system validation

Mechatronics Concept Designer introduces a verification technology that is
built on a new simulation engine. It helps validate concept designs at a very
early stage of the development process.

Multidisciplinary support

Mechatronics Concept Designer facilitates interdisciplinary concept design
up front. The following disciplines can jointly work on a project:

e Mechanical engineer creates the design based on 3D shapes and
kinematics.

e Electrical engineer help select and position sensors and actuators.
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e Automation programmer designs the basic logical behavior of the
machine. He starts with time based behavior and then defines the event

based control.

Modularity and reuse

Mechatronics Concept Designer provides the ability to capture knowledge in
components and store them in a library to enable the reuse of this knowledge
in other projects. Since the library components are based on already proven
concepts, it improves the design quality and speeds up development.

Mechatronics Concept Designer supports the definition of functional units
such as those in the VDW Standard Funktionsbeschreibung.

Where do | find it?

Application

Mechatronics Concept Designer
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5 Advanced Simulation

Solver version support

For each released version of NX, the following tables list the supported solver
versions for import, export, and the post-processing of results. Note:

¢ The version listed in the “Import ASCII” and “Import Binary” rows is the
solver version that was generally available when the NX version was
released. In general, the import of the solver ASCII and binary files
should be upwards compatible. Therefore, you should be able to import
them into the most recent version of NX. However, in general:

— ASCII files are backwards compatible for import into NX. If you import
an ASCII file from a newer version of the solver than is officially
supported, the software simply ignores any new fields/options that
aren’t supported in the current NX release.

— Binary files are not backwards compatible. For example, you can
import a binary file created by NX Nastran 5.0 into NX 6.0.2 , but
you might not be able to import a binary file created by NX Nastran
6.1 into NX 5.

¢ The version listed in the “Export ASCII” rows is the solver version that
was available when the NX version was tested. In general, the exported
solver input file is upwards compatible for that solver. Backwards
compatibility is not guaranteed. For NX Nastran, the Model Setup
Check function in Advanced Simulation tries to flag potential version
incompatibility issues.

e The version listed in the “Post-processing Results” rows is the version of

the solver results that was tested in the listed NX version. In general,
results from earlier solver versions are also supported.
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NX7 releases

Solver File Type NX 7 NX 7.5 NX 7.5.1
Import ASCII (.dat) |6.1 7.0 7.0
Import Binary (.op2) |6.1 7.0 7.0
NX Nastran |Export ASCII (.dat) |6.1 7.0 7.0
Post-processing of |6.1 7.0 7.1
Results
Import ASCII (.dat) [2008r1 2008r1 2008r1
Import Binary (.op2) [2008r1 2008r1 2008r1
MSC Nastran|Export ASCII (.dat) [2008r1 2008r1 2008r1
Post-processing of [2008r1 2008r1 2008r1
Results
Import ASCII (.inp) |6.8-1 6.9-1 6.9-1
Import Binary N/A N/A N/A
Export ASCII (.inp) [6.8-1 6.9 6.9
Abaqus Post-processing of  |6.8-EF2 6.9.2 6.9.2
Results (fiD)
Post-processing of [6.8-EF2 6.9-EF1 6.9-EF2
Results (.odb)
Import ASCII 12 12.1 12.1
(PREP7, CDB)
Import Binary (.rst, {12 12.1 12.1
ANSYS .rth)
Export ASCII (.inp) (12 12.1 12.1
Post-processing of (12 12.1 12.1
Results
Import ASCII N/A N/A N/A
Import Binary N/A N/A N/A
LS-DYNA Export ASCII (k) |971R3.2.1 971R3.2.1 971R3.2.1
Post-processing of |[N/A N/A 971R3.2.1
Results
NX 6 releases
Solver File Type NX6 | NX NX NX NX NX
6.0.1 | 6.0.2 | 6.03 | 6.04 | 6.0.5
Import ASCII 6.0 6.1 6.1 6.1 6.1 7.0
(.dat)
Import Binary 6.0 6.1 6.1 6.1 6.1 7.0
NX (.op2)
Nastran |Export ASCII 6.0 6.1 6.1 6.1 6.1 7.0
(.dat)
Post-processing of 6.0 6.0 6.1 6.1 7.0 7.0
Results
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Solver File Type NX6 | NX NX NX NX NX
6.0.1 | 6.0.2 | 6.0.3 | 6.04 | 6.0.5
Import ASCII 2007r1 |2008r1 (2008r1 {2008r1 [2008r1 {2008r1
(.dat)
Import Binary 2007r1 {2008r1 |2008r1 |2008r1 |2008r1 |2008r1
MSC (.op2)
Nastran |Export ASCII 2007r1 |2008r1 |2008r1 [2008r1 |2008r1 |2008r1
(.dat)
Post-processing of {2007r1 |2008r1 |2008r1 |2008r1 [2008r1 (2008r1
Results
Import ASCII 6.7-1 |6.8-1 [6.8-1 [6.8-1 |6.8-1 [6.8-1
(.inp)
Import Binary N/A N/A N/A N/A N/A N/A
Abaqus Export ASCII (.inp)|6.7-1 |6.8-1 [6.8-1 [6.8-1 [6.8-1 [6.8-1
Post-processing of [6.7-5 [6.8-1 [6.8-3 |6.8-EF26.8-EF26.8-EF2
Results (.fil)
Post-processing of |N/A N/A N/A 6.8-EF |6.8-EF26.9-EF2
Results (.odb)
Import ASCII 11 11 SP1 (11 SP1 (11 SP1(12.0 12.0
(PREP7, CDB)
Import Binary 11 11 SP1 |11 SP1 |11 SP1|12.0 12.0
ANSYS |(.rst, .rth)
Export ASCII (.inp)[11 11 SP1 |11 SP1 |11 SP1|12.0 12.0
Post-processing of {11 SP1|11 SP1 |11 SP1 |11 SP1 (12.0 12.1
Results
Import ASCII N/A N/A N/A N/A N/A N/A
Import Binary N/A |N/A N/A N/A [N/A N/A
LS-DYNfExport ASCII (.k) [971R2 [971R2 [971R3.2971R3.29'1R3.4971R3.4.
Post-processing of [N/A N/A N/A N/A N/A N/A
Results
NX 5 releases
Solver |File Type | NX5| NX | NX [ NX NX NX | NX
5.0.1 | 5.0.2 | 5.0.3 | 5.04 | 5.0.5 | 5.0.6
Import 5.0 5.1 5.1 5.1 5.1 5.1 5.1
ASCII
(.dat)
Import 5.0 5.1 5.1 5.1 5.1 5.1 5.1
NX Binary
Nastran (.op2)
Export 5.0 5.1 5.1 5.1 5.1 5.1 5.1
ASCII
(.dat)
Post-processing 5.0 5.1 5.1 5.1 5.1 6.0
of Results
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Solver

File Type

NX 5
5.0.1

5.0.2

5.0.3

5.0.4

5.0.5

NX
5.0.6

MSC
Nastran

Import
ASCII
(.dat)

2005

2005

2007

2007

2007

2007

2007r]

Import
Binary
(.op2)

2005

2005

2007

2007

2007

2007

2007r]

Export
ASCII
(.dat)

2005

2005

2007

2007

2007

2007

2007r]

Post-procesd})5

of Results

2005

2007

2007

2007

2007

2008r1]

Abaqus

Import
ASCII

(.inp)

6.6

6.6

6.7-1

6.7-1

6.7-1

6.7-1

6.7-1

Import
Binary

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Export
ASCII

(.inp)

6.6

6.6

6.7-1

6.7-1

6.7-1

6.7-1

6.7-1

Post-processthg

of Results

6.6

6.7-1

6.7-1

6.7-1

6.7-1

6.8-1

ANSYS

Import
ASCII
(PREP7,
CDB)

10

10

11

11

11

11

11

Import
Binary
(.rst, .rth)

10

10

11

11

11

11

11

Export
ASCII

(.inp)

10

10

11

11

11

11

11

Post-procesdify

of Results

11

11

11

11

11

11
SP1

NX 4 releases

Solver

File Type

NX 4

NX 4.0.1

NX 4.0.2

NX 4.0.3

NX 4.0.4

NX
Nastran

Import ASCII

(.dat)

4.0

4.1

4.1

5.0

5.0

Import Binary

(.op2)

4.0

4.1

4.1

4.1

4.1

Export ASCII

(.dat)

4.0

4.1

4.1

5.0

5.0

Post-processing/4.0

of Results

4.1

4.1

5.0

5.0
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Solver File Type NX 4 [NX4.0.1 NX4.0.2 | NX 4.0.3| NX 4.04
Import ASCII |2005 2005 2005 2005 2005
(.dat)
Import Binary |2005 2005 2005 2005 2005
MSC (.op2)
Nastran |Export ASCII (2005 2005 2005 2005 2005
(.dat)
Post-processing/2005 2005 2005 2005 2005
of Results
Import ASCII |6.5-1 6.5-1 6.5-1 6.6 6.6
(.inp)
Import Binary |N/A N/A N/A N/A N/A
Abaqus |Export ASCII [6.5-1 6.5-1 6.5-1 6.6 6.6
(.inp)
Post-processing|6.5-1 6.5-1 6.5-1 6.6 6.6-3
of Results
Import ASCII |8 9 9 10 10
(PREP7, CDB)
Import Binary |8 9 9 10 10
(.rst, .rth)
ANSYS 5 port ASCIT |8 9 9 10 10
(.inp)
Post-processing|9 9 9 10 10
of Results

General capabilities

Create groups of meshes automatically from common attributes

What is it?

You can use the new Automatic Group command to group your meshes by
common attribute. You can group meshes by these attributes:

Material

Physical property

Color

Beam cross-section

Laminate physical property
Element family and mesh type

Mesh collector type

What’s New in NX 7.5.1
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For example, suppose you have the following 1D and 2D meshes that use
different materials and display colors.

=Ms” 1D Collectors

=-ak Solar_Bracket(Graphite)
M 1d_mesh(1)

=M% 2D Collectors
-k Dish_Reverse(Gold-Copper)
M% 2D mesh(7)
M% 2D mesh(3)

M* Bus2_Surfaces(Aluminum)
M% 2D mesh(1)
M% 2D mesh(2)
M%< 29D mesh(4)

kg Science_Equipment(Aluminum)
M% 2D mesh(6)

al Dish_Front(Gold-Copper)
M% 2D mesh(5)

Using the Automatic Group command, you can group these meshes by
material, by color, and by mesh type:

=& Groups
1 - MAT-ALUMINUM
2 — MAT-GOLD-COPPER
3 — MAT-GRAPHITE
4 — Color-Pale Gray

5 — Color-Medium Orange Yellow
6 — Color-Obscure Gray

7 - FE_TYPE-Beam

8 — FE_TYPE-Quad4 Thin Shell

Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM file.

Simulation Right-click the Groups node®Automatic Group
Navigator
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Simulation Navigator enhancements

What is it?

This release includes several enhancements to the Simulation Navigator.

Sort and filter enhancements

You can now sort and filter the contents of the following containers in the
Simulation Navigator:

e Polygon Geometry

e Mesh collectors

e Groups
e DOF Sets
¢ Fields

e CSYS (first level of hierarchy only)

¢ Regions

e Simulation Object Container

¢ Load Container

¢ Constraint Container

Use the new sort and filter capabilities to manage the display of Simulation

Navigator data when you work with complex models.

e With the Sort command, you can organize the contents of a container by
name or type. Within a mesh collector, you can also organize meshes
according to the number of nodes or elements in the mesh or according
to the element size.

e With the Filter command, you can use a wildcard string to limit which
contents in the container display in the Simulation Navigator. Wildcards
are case sensitive.

For example, in the Load Container:
— To list only the loads with names beginning with the letters Fo, enter
the wildcard Fo*.

— To list only the loads with names ending with the characters (1), enter
the wildcard *(1).
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In the Polygon Geometry container, you can also use the Filter command
to display only the bodies that are either meshed or unmeshed.

The Status column in the Simulation Navigator indicates whether the
contents of a container are filtered or sorted. When you apply a filter to a
selected container, the software appends the string (rFiltered) to the name
of the container.

Note

Changes you make to the visibility of data in the Simulation Navigator
with the Filter and Sort commands only apply to your current NX
session.

The following example shows how the listed contents of the Solid(1) mesh
collector change depending on the current filter and sort options.

Mesh collectors, Filter Mesh collectors sorted Mesh collectors,

and Sort turned off by name wildcard filter = B*,
sorted by name
=-M4 3D Collectors =-M4 3D Collectors =-M4 3D Collectors
=¥ Solid(1) = E¥ Solid(1) = E¥ Solid(1)
M2 pPT MA ALT (Filtered)
M% BTZ MA BOL MA BOL
MZ ALT MA BOT MA BOT
MZ NAN M~ BTM M~ BTM
MZ BT™M M# BTZ M=% BTZ
M/ LER M~ LER
M./ BOL M NAN
M4 BOT MZ ppT

New icons to indicate different types of bodies

The Simulation Navigator now uses icons to help you distinguish between:
e @ Solid bodies

o & Sheet bodies

. . Midsurface sheet bodies

These icons help you quickly differentiate between regular sheet bodies and
sheet bodies created with the Midsurface by Face Pairs or User Defined
Midsurface commands.

What’s New in NX 7.5.1



Advanced Simulation

Where do | find it?

Application Advanced Simulation
Simulation Right-click a supported container®¥Filter or Sort
Navigator

Mesh Color Basis enhancements

What is it?

Two new options have been added to the Color Basis model display option
that was introduced in NX 7.5. Now, you can define the Color Basis by Mesh
Collector and by Mesh.

e The Mesh Collector option assigns the same color to all meshes that
reference the same mesh collector.

e The Mesh option assigns a different color to each mesh. Colors are
assigned arbitrarily.

In the Customer Defaults dialog box, under Simulation®Extras, you can
change the number of colors to use and you can specify the colors.

(1) Default colors; (2) Colors with Mesh Collector selected; and (3)
Colors with Mesh selected

Also, beginning with this release, after you apply the Color Basis setting,
you can apply the new colors to the meshes permanently by clicking the Set
Mesh Colors button.
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Where do | find it?

Application Advanced Simulation

Menu Preferences®Model Display
Location in dialog | Element tab®Color Basis list
box

Tangent-continuous edge selection method

What is it?

A new selection method named Tangent Continuous Edges has been added
to let you more easily select polygon edges when you define geometry-based
objects such as loads, constraints, and regions (for example, see the Force
command). This method selects all the edges that are tangent-continuous to
the initial edge that you select.

At each vertex of the initial edge you select, the software calculates the
tangent vector for all edges that share that vertex. The adjacent edges are
considered tangent-continuous if the angle between their tangent vectors
is less than the Tangent Angle Tolerance specified in the Smart Selector
Options dialog box.

In the following example, the angle between the tangent vectors for edges

o and o is 46 degrees.
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With the default Tangent Angle Tolerance of 2 degrees, when you select
edge o, only that edge is selected.

However, when you change the Tangent Angle Tolerance to 47 degrees, all
edges are selected except for the edge that is adjacent to the 87-degree angle

at e
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Where do | find it?

Application Advanced Simulation
Toolbar Selection bar®Method list®Tangent Continuous
Edges

Control over default names of polygon bodies

What is it?

This release includes a new Customer Default that you can use to control
whether the software uses the names of existing assembly components to
name the related polygon bodies.

e If you select this default, the software uses the assembly component’s
name as the root name for the associated polygon bodies.

e Ifyou do not select this default, the software uses the root name rorycon
sopy for all polygon bodies.

Although you can always later rename polygon bodies with more descriptive
strings, you can use the new option to give the bodies more meaningful
default names.

To access this option:

1. From the File menu, choose Utilities—Customer Defaults.

2. In the Customer Defaults dialog box, choose Simulation—Extras.
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3. On the Miscellaneous tab, either select or clear the Assign assembly
component names for polygon bodies option.

Where do | find it?

Application Advanced Simulation
Prerequisite An active FEM or Simulation file

Midsurface enhancements
Additional display capabilities

What is it?

This release includes two new display options in the Midsurface by Face
Pairs dialog box.

e Select the Show Pairing Faces as Transparent option to have the software
display all paired faces as transparent.

e Select the Show Midsheets as Transparent option to have the software
display the individual mid-sheets as transparent.

Both of these new options allow you to manage your display while you create
and modify face pairs in the Midsurface by Face Pairs dialog box. You can
use these two options separately or simultaneously to better visualize which
faces in your model have been paired. In the following example:

¢ (A) shows the solid body.

¢ (B) shows the body after the initial set of face pairs has been created.
Here, the Show Pairing Faces as Transparent option is selected. The blue
faces are the mid-sheets that the software generated for the face pairs.
The green faces are faces that are not currently in a pair.

e (C) shows the body with both the Show Pairing Faces as Transparent
and the Show Midsheets as Transparent options selected. Notice how
you can easily identify the faces that still need to be paired to complete
the midsurface.
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These new display options only temporarily change the translucency of the
faces in your model. Once you exit the Midsurface by Face Pairs dialog box,
the software changes the display of the faces and mid-sheets back to shaded.

Where do | find it?

Application Advanced Simulation

Prerequisite A part or idealized part displayed

Toolbar =
Midsurface®Midsurface by Face Pairs “

Additional trimming control for replacement mid-sheets

What is it?

When you use the Replacement Mid-Sheet option in the Midsurface by
Face Pairs dialog box, you can now control whether the software trims that
replacement mid-sheet. In the Advanced Trimming Tools options, if you

select the new Skip Trimming method, the software does not trim the
replacement mid-sheet against the solid body, the faces in the pair, or against
the neighboring mid-sheets. Use Skip Trimming when you want to use the
replacement mid-sheet body without any modifications to its size or shape.
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Where do | find it?

Application Advanced Simulation

Prerequisite A part or idealized part displayed

Toolbar =
Midsurface®Midsurface by Face Pairs

Material and physical properties

Define 3D element material orientation using element faces

What is it?

For Nastran and Abaqus solvers, the new Element Free Face Proximity
option has been added to the Material Orientation Method list in the Mesh
Associated Data dialog box.

This option lets you define the first direction of the material orientation for a
mesh of 3D elements by selecting the free face of one or more of the elements.

e Ifyou select a face in a single element, the software uses the normal of
the selected face for all elements in the mesh.

e Ifyou select a face in multiple elements, the software uses the normal of
the selected face that is closest to a given element in the mesh.

In the following example, the first direction of the current material orientation
is in the X direction of the global coordinate system.
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&

Using the new material orientation method, suppose you select element
facess (1), (2), and (3):

i

For each element in the mesh, the resulting first direction of the material
orientation depends on the element’s proximity to the three element faces
that you selected:
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Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM file.

Simulation Right-click a mesh®Edit Mesh Associated Data
Navigator

Location in dialog | Material Orientation Method®Element Free Face
box Proximity

Preview material orientation vector graphics

What is it?

A new Preview button has been added to the Mesh Associated Data dialog
box. You can use this button to temporarily display the material orientation
vector graphics on the elements before you apply material orientation
changes in a mesh.
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You can edit the colors and displayed directions of the previewed material
orientation vector graphics using the Element Material Orientation options in
the Finite Element Model Check dialog box.

Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM file.

Simulation Right-click a mesh®Edit Mesh Associated Data
Navigator

Location in dialog | Preview button

box

New workflow for editing attributes of multiple meshes

What is it?

The workflow for editing the attributes of multiple meshes has changed. The
Mesh Associated Data dialog box now includes icons that indicate whether
the attribute values of the selected meshes are either mixed or identical. You
can then apply new attribute values to all selected meshes simultaneously.

For more information, see Edit the mesh associated data for multiple meshes.

Where do | find it?

Application

Advanced Simulation

Prerequisite

An active FEM file.
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Simulation Right-click more than one mesh®Edit Mesh Associated
Navigator Data

Default stress recovery points for beam cross sections

What is it?

Beginning with this release, when you create a beam cross section using
the Face of Solid and General Geometry section types, the software now
provides default stress recovery points.

Sketch List M
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Also, a Reset to Defaults [Cj button has been added to the Beam Section
dialog box. When you add, remove, or change the stress recovery points for a
cross section, clicking this button restores the default stress recovery points
calculated by the software.

Where do | find it?

Application Advanced Simulation
Toolbar

Advanced Simulation®1D Element Section ET

Location in dialog | Create Section®Type=Face of Solid or General
box Geometry
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Meshing

Target face smoothing option for 3D swept meshes

What is it?

A new Smooth Nodes option has been added to the 3D Swept Mesh dialog
box. You can use the Smooth Nodes option to control whether the software
smooths the nodes in the mesh on the target face. If you select the Smooth
Nodes check box, the software makes minor modifications to the position of
the nodes on the target face to achieve a more regular mesh. However, the
resulting mesh on the target face will not exactly match the mesh on the
source face.

The following graphic shows the effect of the Smooth Nodes option on the
target face of a hexahedral mesh.

¢ (A) shows the mesh on the source face. Notice the distribution of elements
in the highlighted region.

e (B) shows the mesh on the target face when the Smooth Nodes option is
cleared. Here, the software propagates the mesh from the source to the
target with no refinement on the target face. Notice that the elements
in the highlighted area follow the same pattern as the elements on the
source face.

e (C) shows the mesh on the target face when the Smooth Nodes option is
selected. Here, the software refines the mesh on the target face. Notice
that the elements in the highlighted area do not follow the same pattern
as the elements on the source face. However, the mesh in the highlighted
region now appears more regular
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Where do | find it?

Application Advanced Simulation
Prerequisite An active FEM file
Toolbar

Advanced Simulation®3D Swept Mesh @
Menu Insert®Mesh®3D Swept Mesh

Split Shell enhancements
What is it?
This release includes several enhancements to the Split Shell command.

Ability to interactively define the location of the split line

Use the new Interactive Location option in the Based on list to have the
software interactively preview possible split patterns as you move your
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mouse over the selected element. The following graphic shows an example
of the four possible split patterns that the software previews for the Quad
to 4 Quads type.

When you are satisfied with the previewed split pattern, click the mouse.
The software then immediately splits the element. Because you do not have
to click OK or Apply with the Interactive Location option, you can quickly
split an element.

You can use the new Interactive Location method with all options on the Type
menu except Quad to 3 Quads and Triangle to 4 Triangles.

New method for dividing triangular elements

A new Triangles to 2 Triangles option has been added to the Type list in the
Split Shell dialog box. Use the Triangles to 2 Triangles option to divide a
selected triangular element into two smaller triangular elements.

In the following graphic, (A) shows a small section of a mesh of triangular
elements. (B) shows the same elements after they have been divided with
the Triangles to 2 Triangles option.

J B

Option for splitting elements based on their warp value

For the Quad to 2 Triangles and Quad to 3 Triangles types of splits, you can
use the new Element Quality option to divide selected quadrilateral elements
whose warp values exceed a specified warp threshold value. This allows you
to eliminate highly warped elements from your model. How the software
splits any warped elements depends on whether you want to divide the
quadrilateral element into two or three triangular elements.
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e With the Quad to 2 Triangles type, the software divides a warped element
along the shorter of the element’s two diagonal edges.

e With the Quad to 3 Triangles type, the software divides a warped element
by inserting a new node in the middle of the element’s longest edge.

New option to control the merging of new nodes

You can use the Merge New Nodes option to control whether the software
merges any new nodes the software creates when it divides the elements. In
previous releases, the software always merged any duplicate nodes created by
the Split Shell command. If you clear the Merge New Nodes check box, the
software retains all new nodes created by the Split Shell command.

Note

If you clear the Merge New Nodes check box, you should use the Nodes
option in the Model Check dialog box to search for duplicate nodes
before you solve the model.

Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM file

Toolbar >
Element Operations®Split Shell

Menu Edit®Element®Split Shell

Ability to create a node at the center of a hole

What is it?

You can now use the Node Between Nodes command to create a node at
the center of three existing nodes. With the new At Center of Three Nodes
option on the Type list, the software uses the three nodes that you select to
define an arc. The software then creates the new node at the center of that
arc. The At Center of Three Nodes option is helpful, for example, when you
need to create a new node at the center of a hole in a model that does not
contain any geometry.

The graphic below shows an example of the new At Center of Three Nodes
option. (A) shows the three selected nodes. (B) shows the new node the
software creates at the center of the selected nodes.
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The At Center of Three Nodes option, is useful, for example, when you want
to use a spider-type connection, such an RBE2 or RBE3 element, to connect
the center of a hole to the nodes in the surrounding mesh, as shown below.

Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM file

Toolbar s
Node Operations®Node Between Nodes #°

Menu Insert®Node®Node Between Nodes

Merging meshes

What is it?

Use the new Merge Meshes command to merge manually created, extracted,
or imported meshes in the Simulation Navigator. The meshes to be merged

must:
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e Not be associated with any geometry.
e Be located in the same mesh collector.

When you merge the meshes, the software places the meshes in a new node
the Simulation Navigator. The software appends the string merged mesh to
the name of the new mesh.

The merged mesh assumes:

¢ The mesh associated data of the first mesh you select.

e The mesh display properties of the parent mesh collector.

- W45 2D Collectors
B (% PSHELLY
M causps_1

- COUADA 6
A cauaps_4
- COUADS S
A cauaps_3
. cOuADS 2

=l W4 20 Collectors
. E-M¥ PSHELL
- 2d_merged_mesh(1)

Six meshes (shown with different display colors for clarity) merged
into a single mesh

You can use the Merge Meshes command to organize your meshes in the
Simulation Navigator. Merge Meshes is particularly useful when you are
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working with large, imported models. You can also use the Merge Meshes
command in conjunction with the Extract Elements command.

Where do I find it?

Application Advanced Simulation

Prerequisite Meshes that are not associated with geometry and
located in the same mesh collector.

Simulation Select multiple meshes®right-click a selected

Navigator mesh®Merge Meshes

Post-processing

Enhanced coordinate system support

What is it?

In previous releases, you could display results with respect to the absolute
and work coordinate systems, using rectangular (Cartesian), cylindrical, or
spherical coordinates. This release adds support for the following coordinate

systems:
e Native
e Material

e Selected Rectangular
e Selected Cylindrical
e Selected Spherical

Coordinate system support is available in the following post-processing dialog
boxes:

e Set Result
e Cutting Plane
* Free Body Results

The following image compares contour plots of corresponding stress
components as transformed into different coordinate systems.
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(1) XY shear stress, absolute rectangular CSYS; (2) XY shear stress,
untransformed native results (element CSYS); (3) 12 shear stress,
material CSYS; (4) rq shear stress; selected cylindrical CSYS.

Coordinate systems in the Post Processing Navigator

Coordinate systems in the solver output file are listed under the Post View
node in the Post Processing Navigator. Result coordinate systems are
hidden by default.
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Coordinate systems written to the solver output file include, for example,
nodal coordinate systems and local coordinate systems used to define
component force loads or user-defined constraints.

Selected coordinate system support

In previous releases, in order to display results in an arbitrary coordinate
system, you needed to align the work coordinate system (WCS) to the target
coordinate and then set the post-processing coordinate system to Work.

In this release, you can select any coordinate system that is visible and
selectable in the graphics region, or listed in the Simulation Navigator, to
arbitrarily transform results. You can select:

e (Coordinate systems listed in the solver output file.

Expand the Post View node and select the visibility check box for the
Result CSYS node to display result coordinate systems and make them
selectable. For more information, see Transform results in a selected
solver output coordinate system.

¢ Coordinate systems in the displayed part file (typically, the Simulation
file).

You must ensure that the displayed part coordinate systems are visible in
the graphics region. To do this, you can create a multiple viewport layout,
or you can control the visibility of layers containing coordinate systems.
For more information, see Graphically select a model coordinate system.

¢ Coordinate systems listed in the Simulation Navigator.

By default, all local coordinate systems defined in the currently displayed
Simulation or FEM file are listed in the Simulation Navigator. You can
click to highlight the CSYS node in the Simulation Navigator to select a
coordinate system when setting the result display in a post view. For
more information see Select a coordinate system listed in the Simulation
Navigator.

The following figure compares arrow plots of (1) XYZ displacement in the
absolute rectangular coordinate system and (2) q displacement in a selected
cylindrical coordinate system, for a model undergoing twisting. The selectable
result coordinate system is just visible at the bottom center of each image.
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Material coordinate system support

If any meshes or elements in your model have a defined material orientation
(as for orthotropic or anisotropic materials or composite laminates), you can
view tensor component results in the material coordinate system.

Optionally, when Material is selected for the coordinate system on the Set
Result dialog box, you can click Display Material Orientation to temporarily
display the material orientation vectors.
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Native coordinate system support

Native replaces the Local option used in previous releases of NX. The native
coordinate system is the untransformed coordinate system in which results
are written to the solver output file. Typically, this is the element coordinate
system, but may be some other coordinate system based on the solver,
analysis type, or element formulation.

Why should | use it?

The solver writes out results as a set of component values at nodes and/or
elements with respect to a coordinate system determined by the solver and
element formulation. When you load results into NX, this unprocessed data
is transformed into a consistent coordinate system, and derived results are
calculated.

When you define the results display for a post view, you can specify the
coordinate system into which component results are transformed.

When boundary conditions are defined with respect to local coordinate
systems, transforming results into those coordinate systems can produce
cleaner and more meaningful results displays.

Where do | find it?

Application Advanced Simulation

To view results in the material coordinate system, your
model must define material orientation.

To view results in a selected coordinate system, the
solver output file or the displayed part must include

Prerequisite defined coordinate systems.
Toolbar Post Processing toolbar ® Set Result %
Menu Tools®Result®Set Result

Free body results display

What is it?

This release introduces the Free Body Results command. Use this command
to display the total forces and moments for a specified interface summed
about a specified node or a point in space. The interface is defined by nodes
connected to a group of elements. You can display the results with respect to
the global coordinate system or another selected coordinate system.

The command lists the forces and moments in the Information window and
displays the magnitude or component vectors in the graphics window.
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This command is supported only for solvers that can output grid point force
and moment results.

Where do | find it?

Application

Advanced Simulation

Prerequisite

A solved solution containing Grid Point Force results,
and a post view displayed.

Post Processing
Navigator

Right-click the Post View node®Free Body Results

Sum option for grid point force and moment element-nodal results

What is it?

You can now display force or moment results summed at the nodes of all
elements or a subset of the elements in your model.

In the Set Result dialog box, the Averaged check box has been replaced with
a list named Nodal Combination, with three options:

e None
e Average
e Sum
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At the nodes of the elements in consideration, the new Sum option sums the
force data (for grid point force results) or moment data (for grid point moment
results). This option is available only for Grid Point Force — Element-Nodal

and Grid Point Moment — Element-Nodal results, and only if the structural
output request for your solution specifies Grid Point Force.

The Exclude Elements Not Displayed option, which is available only with
the Sum option, lets you restrict the summation to the nodes in the elements
displayed in the post view. You can limit the post view display to a group of

elements by using the Show Only command on the group or by turning off
individual meshes in the Post Processing Navigator.
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Grid point force arrow plot; Nodal Combination = None
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Nodal Combination = Sum
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Nodal Combination = Sum; some elements hidden; Exclude Elements

Where do | find it?

Not Displayed option selected

Application

Advanced Simulation

Prerequisite

A solved solution containing Grid Point Force results,
and a post view displayed.

Post Processing
Navigator

Right-click the Post View node®Set Result

Location in dialog

box

Nodal Combination list®Sum

Box selection methods

What is it?

for elements and nodes in post-processing

This release introduces two new methods for selecting nodes and elements
in the ldentify command and the new Free Body Results command dialog
boxes: Box (Visible) and Box (All).
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Box (Visible) — Lets you drag a selection box to select nodes or elements

that are visible in the model’s current orientation in the graphics window.
Nodes or elements that are hidden behind other post view elements are

not selected.

e Box (All) — Lets you drag a selection box to select nodes or elements.
Nodes and elements that are hidden behind other post view elements

are also selected.

Where do | find it?

Application

Advanced Simulation, Design Simulation

Prerequisite

A solved solution and a post view displayed.
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Post Processing | Right-click the Post View node®Free Body Results or
Navigator Identify

Location in dialog | Pick list®Box (Visible) or Box (All)

box

Top and bottom stress and strain results for 2D elements

What is it?

You can now display the stress or strain results on both the top and bottom of
2D elements simultaneously using the new Top and Bottom option, which
has been added to the Location: Shell list in the Set Result dialog box.

This option is available for Smooth, Banded, and Element displays. It is not
supported in Cutting Plane displays.

The shell top corresponds to the positive element normal. The shell bottom
corresponds to the negative element normal.
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Note

This option uses the Backface Culling visualization preference to
display the result correctly. When you request Top and Bottom stress
or strain results, you are prompted to turn on Backface Culling. The

L7

Backface Culling (% button is now located on the Post Processing
toolbar. For more information, see **Unsatisfied xref title**.

When you use the Graph, Identify, and Marker commands on Top and Bottom
results, note the following:

e When you create a graph on a top-and-bottom display, the results are
extracted from the top of the elements.

e When you use the ldentify command, both top and bottom results are
listed.

H information

File Edi
MNade ID I k3 Iz X TZ ZX -~
2437 [Bortom) S.D043es4000 6.191&+000 1.6042+002 -3.159e+4000 2.158e+001 Z._4&5e+000
43T | Top) -5.095=+000 -§,.000=+000 -1,5947e+002 J.653=+000 -2.200e+301 F.250=-001
Naode ID 2437 2937 2437 2937 2437 2937

Binimum -3, 06854000 -6, 600e+000 -1,54Te+002 -3 ,159e+000 -, 263+001 3,250e-001

e When you use the Marker command, the marker boxes list both the top
and bottom results at the minimum and maximum locations. However,
the contour plot heading always displays the minimum and maximum of
the entire model, regardless of the top or bottom face.
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Where do | find it?

Application Advanced Simulation

Prerequisite A solved solution and a Smooth, Banded, or Element
post view displayed.

Toolbar %
Post Processing toolbar ®Set Result =

Location in dialog | Location: Shell list®Top and Bottom
box

Bending stress and strain results for 2D elements

What is it?

You can now display bending stress or strain results for 2D shell elements
using the new Bending option, which has been added to the Location: Shell
list in the Set Result dialog box.

This option is available for Smooth, Banded, and Element contour displays.
It is not supported in Cutting Plane displays.

The Bending option lets you isolate the bending stress, without including the
other components (such as membrane stress and shear stress) that have the
same stress value at the top and bottom of the element. The bending results
are calculated from the top and bottom stress results as:

S = 1/2 (STS — SBS)
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where spg is the selected stress component from the top surface of the
element and Sgg is the selected stress component from the bottom surface.

In the following example, the model is loaded in the axial and vertical
directions. The difference between the top and bottom stress result and the
bending stress result is relatively small, which indicates that most of the
stress is due to bending.

Top and Bottom stress result, 9970 psi
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Bending stress result, 9074.22 psi

Where do | find it?

Application Advanced Simulation

Prerequisite A solved solution and a Smooth, Banded, or Element
post view displayed.

Toolbar %
Post Processing toolbar ®Set Result

Location in dialog | Location: Shell list®Bending
box

Backface Culling preference added to Post Processing toolbar
What is it?

The Backface Culling visualization preference has been added to the
Post-Processing toolbar for your convenience. The primary use for this
preference is to simultaneously display stress or strain results on both the top
and bottom of 2D elements. However, it is also useful for improving graphics
performance, and for quickly determining whether 2D element normals are
consistent across your model (the element is shaded only on the positive
normal side).
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Shell top and bottom stress results with Backface Culling turned on
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Shell top stress results with Backface Culling turned on

Where do | find it?

Application Advanced Simulation

Prerequisite A solved solution and a post view displayed.

Toolbar "'ér(! ]
Post Processing toolbar ®Backface Culling (%]

Load case names in post-processing

What is it?

Post views and results windows in post-processing now display the load

case names defined

in Advanced Simulation or in the solver result file (for

imported results). In previous releases, load case names in post-processing
were generated dynamically when you displayed the results.
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Import LS-Dyna results

What is it?
You can now import d3plot result files from the LS-DYNA solver.

The Import Results File command includes a new Files of Type filter named
LS-DYNA State Databases that allows you to select the d3plot results file.
When you import this file, all associated d3plotn children files are imported
automatically.

Post-processing of transient steps is supported.

Where do | find it?

Application Advanced Simulation
Post Processing Right-click the Imported Results node®Import
Navigator Results—Browse button

Location in dialog Files of Type list®LS-DYNA State Databases(*.*)
box

Nastran support enhancements

5-44

Changes to parameter specifications

What is it?

This release includes several enhancements to the support for the Nastran
PARAM bulk data entry in Advanced Simulation.

Ability to specify solution parameters on export from a FEM file

When you have a FEM file active, the Export Simulation dialog box now
includes a new Additional PARAMs option in the Output Options group. This
allows you to include an existing Solution Parameters modeling object in
the Nastran input file.

Customer defaults support for parameters

This release includes a new Additional Parameters option in the customer
defaults that you can use to specify a list of parameters that you want the
software to include in every Nastran input file you export or solve. The
software writes out the PARAM options and values that you specify each
time you export or solve a solution.

Additionally, you can use the Additional Parameters option to override
any parameters that are hardcoded at export by the software, such as
PARAM,POST,-2 or PARAM,OMACHPR,YES.

To access this option:
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1. From the File menu, choose Utilities—Customer Defaults.
2. In the Customer Defaults dialog box, choose Simulation—Extras.

3. On the Nastran tab, use the Additional Parameters section to enter the
parameters you want the software to write out each time you export or
solve a solution.

¢  You must include the param keyword.

e If you specify multiple parameters, you must separate them with
commas.

Solution Parameters modeling object updated

The Solution Parameters modeling object has been updated to include all
supported parameters for the NX Nastran 7.0 and MSC Nastran v. 2008
releases.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Automatic detection of units on import

What is it?

When you import a Nastran input file (.dat or .op2) into NX, you can have
the software use the units specified in the file as the unit system for the
model. When you select the new User solver file units if available option in
the Import Simulation dialog box, the software searches for the param, unTTSYS
bulk data entry in the unit file.

e Ifthe param, unITSYS entry is present, the software imports the file in the
unit system specified by param, unITSYS.

e Ifthe param, unITSYS entry is not present, the software imports the file in
the unit system you specified in the Import Simulation dialog box.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Menu File®Import®Simulation
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Option to export DOF Sets in the alternate format

What is it?

When you export a model that contains DOF Sets, you can now choose to
export those sets using the appropriate alternate format bulk data entries.
If you select the new Write DOF Sets Using Alternate Format option on the
Formatting Options tab in the Solver Parameters dialog box, the software
writes out any DOF Sets in their alternate format. For example, the software
writes out analysis degree-of-freedom sets as ASET1 bulk data entries rather
than ASET entries.

Most alternate format degree-of-freedom entries use the THRU keyword
to specify ranges of nodes. In contrast, the standard degree-of-freedom set
entries require a separate entry for each node. Consequently, using the
alternate format reduces the size of the Nastran input file.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Simulation Right-click an existing Simulation®Edit Solver

Navigator Parameters

Changing the orientation of a model on export

What is it?

You can now export a solver input file in a coordinate system that you specify.
In the Export Simulation dialog box, you can use the new Model Orientation
options to export the model in a different coordinate system than the one
used in the original Simulation file. This allows you to re-orient the model on
export to a specified coordinate system.

If you select a different coordinate system on export, the software replaces
the basic coordinate system references in your Nastran input file with a
Cartesian coordinate system that is equivalent to the one you select. The
software updates all entities in your model, such as nodes, loads, or material
orientation vectors, that referred to the basic coordinate system, to refer to
the new coordinate system. This changes the orientation of the model.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran

as the specified solver
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Menu File®Export®Simulation

Coordinate system names retained on export and import

What is it?

When you export a model, NX now uses comment ($) bulk data entries to
preserve the names of any coordinate systems in your model. The software
writes out the name of the coordinate system immediately before the
associated CORDx bulk data entry in your input file. For example:

S*

$* COORDINATE SYSTEM CARDS

s*

$* NX Coordinate System: 100 - csys::w7 £

CORD2R* 100 05.7600000000E+020.0000000000E+00+
* 0.0000000000E+005.7600000000E+020.0000000000E+001.0000000000E+00+
* 5.7670710678E+027.0710678119E-010.0000000000E+00 +
*

ENDDATA

If you later re-import an ASCII format .dat input file back into NX, the
software preserves any coordinate system names. Comment ($) bulk data
entries are not stored in the binary format .op2 file.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Menu File®Export®Simulation
File®Import®Simulation

Ability to specify subcase labels for solution steps

What is it?

Use the new Use Step Name as Label option in the Solution Step dialog
box to control whether the software uses the specified Name for the solution
step as the label for the corresponding Nastran subcase. When you export or
solve your model, the software uses the specified Name to write out a LaBEL
case control command for the associated suscase case control command in
the Nastran input file.

In previous releases, you had to manually specify a label for each solution
step. Beginning in this release, NX searches imported OP2 files for subcase
labels. It then displays the subcase labels in the Post-Processing Navigator.
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To facilitate results management in the Post-Processing Navigator, you
should associate a meaningful label with each subcase in your solution.

This release also includes a new Customer Default that you can use to control
whether the Use Step Name as Label option is selected by default. To access
this option:

1. From the File menu, choose Utilities—Customer Defaults.
2. In the Customer Defaults dialog box, choose Simulation—Extras.

3. On the Nastran tab, either select or clear the Use Step Name as Label
option.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Simulation Right-click an existing solution and select New Subcase

Navigator

Export nodes as fluid grid points

What is it?

Currently, you cannot directly designate nodes as fluid grid points for coupled
fluid-structural analyses in Advanced Simulation. However, when you export
or solve your model, the software now checks each node to see whether it
belongs to a solid element that is assigned a fluid material (MaT10 bulk data
entry). If element’s PSOLID physical property references a fluid material, NX
writes out a value of -1 for CD in field 7 of the corresponding cr1p bulk data
entry. This designates the node as a fluid grid point.

Note

Note that the existing displacement coordinate system in field CD
on the GRID card must be the BASIC (0) coordinate system for the
exporter to replace it by -1. Otherwise, the software issues an error.

Where do I find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Menu File®Export®Simulation
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Nastran import and export support enhancements

What is it?

This release includes improved import and export support for Nastran bulk
data entries and case control commands.

Name NX Nastran MSC Newly Notes
import/expoxt Nastran supported
support |import/expont fields
support and other
enhancements
ASET1 Yes Yes In previous **Unsatisfied
releases, xref title**

ASET1 entries
were always
exported as
ASET entries.
They can now
be exported
as ASET1

entries.
BNDFIX1 Yes Yes e BNDFIX1 |**Unsatisfied

entries xref title**
are now
imported
as a DOF
set and a
constraint.

¢ In previous
releases,
BNDFIX1
entries
were
always
exported as
BNDFIX
entries.
They can
now be
exported as
BNDFIX1
entries
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BNDFREE1

Yes

Yes

e BNDFREE
entries
are now
imported
as a DOF
set and a
constraint.

e In previous
releases,
BNDFREE
entries
were
always
exported
as
BNDFREE
entries.
They can
now be
exported
as
BNDFREE
entries

I**Unsatisfied
xref title**

1

BSET1

Yes

Yes

In previous
releases,
BSET1 entries
were always
exported as
BSET entries.
They can now
be exported
as BSET1
entries.

**Unsatisfied
xref title**

CSET1

Yes

Yes

In previous
releases,
CSET1 entries
were always
exported as
CSET entries.
They can now
be exported
as CSET1
entries.

**Unsatisfied
xref title**
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NLPARM
case control
command

Yes

Yes

In previous
releases, a
NLPARM
command for
SUBCASE 1
was referenced
at the
Solution level.
Therefore,
you couldn’t
change the
settings of
NLPARM
and NLPCI
from one
solution step
to another.

Now, NX reads
the NLPARM
command for
each subcase.
This means
that NLPARM
is referenced
in the
appropriate
solution steps
(subcases) in
NX.

OMIT1

Yes

Yes

In previous
releases,
OMIT1 entries
were always
exported as
OMIT entries.
They can now
be exported
as OMIT1
entries.

**Unsatisfied
xref title**

RIGID case
control
command

Yes

Yes

The RIGID
case control
command is
now supported
for import and
export with
MSC Nastran.
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RLOAD2

Yes Yes The RLOAD2
entry is
converted to
an RLOAD1
entry on
import. On
export, the
software
exports the
RLOAD1
entry.

SUPORT1

Yes Yes In previous
releases,
SUPORT1
entries were
imported as
SUPORT
entries. Now,
SUPORT1
entries are
imported as
SUPORT1
entries.

USET1

Yes Yes In previous
releases,
USET1 entries
were imported
as USET
entries. Now,
USET1 entries
are imported
as USET1
entries.

Where do | find it?

Application Advanced Simulation

Prerequisite An active Simulation with NX Nastran or MSC Nastran
as the specified solver

Menu File®Import®Simulation
File®Export®Simulation
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Abaqus support enhancements

Reference nodes for bolts now imported

What is it?

When you import an Abaqus input file that contains a pre-loaded bolt
modeled with beam or continuum (solid) elements, NX now imports the nopr
parameter for the ~pre-TENSTON SEcTION keyword. In Abaqus, you use the nope
parameter to specify the reference node across which the software applies the
bolt pre-load to the pre-tension section.

In previous releases, NX did not import the nope parameter for the
*PRE-TENSION SECTION keyword. When you exported a model that contained

a Bolt Pre-Load constraint, NX automatically assigned a reference node to
the associated *pre-TENsTON sEcTiON keyword. Now, if you import an Abaqus
input file that contains an existing reference node for a pre-tension section,
NX uses that reference node when it creates the corresponding Bolt Pre-Load
constraint in your Simulation file.

Where do | find it?

Application Advanced Simulation

Prerequisite A Simulation file displayed with Abaqus as the specified
solver

Menu File®Import®Simulation

ANSYS support enhancements

Including comments or files in an ANSYS input file
What is it?

You can now include specific text in an ANSYS input file. Use the new User
Defined Text modeling object to specify either text or an entire file to add
either to a particular solution or within a particular step. If you choose

to include a file, the software uses the ANSYS /INPUT command to insert
the file.

e Ifyou include a User Defined Text object in a Solution, you can control
whether the software inserts the text:

— At the beginning of the ANSYS input file (after the /PREP7 command).
— At the end of the element block (after the EBLOCK command).

e Ifyou include a User Defined Text object in a Solution Step, you can
control whether the software inserts the text:

What’s New in NX 7.5.1 5-53



Advanced Simulation

— At the beginning of the step (before any of the cumulative option
commands such as DCUM or FCUM).

— At the end of the step (before the LSWRITE command).
For example, you can use the User Defined Text modeling object to insert
an external file that contains a portion of your ANSYS input file. The file

can contain, for example, model definition data, comment lines, or other
references to external files.

Where do | find it?

Application Advanced Simulation

Prerequisite An active FEM or Simulation with ANSYS as the
specified solver

Toolbar g
Advanced Simulation®Modeling Objects

Menu Insert®Modeling Objects

Contact now supported in modal and buckling solutions

What is it?

You can now use the Surface-to-Surface Contact command in Modal or
Buckling type solutions. In previous releases, the Surface-to-Surface
Contact command was only available in Linear Statics and Nonlinear Statics
type solutions.

You can use the Surface-to-Surface Contact command to model the
interaction between contacting surfaces. For example, you can use the
Surface-to-Surface Contact command to include the effects of friction in a
modal analysis.

Where do | find it?

Application Advanced Simulation

An active Simulation file with ANSYS as the specified
solver and either Model or Buckling as the specified
Prerequisites Solution Type.

Advanced Simulation—Surface-to-Surface Contact

Toolbar
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LS-DYNA support enhancements

Improvements in display capabilities

What is it?

When you are working in the LS-DYNA environment, you can now create
several types of pre-processing displays to help validate your model.

e Use the Thickness Information command in the Simulation Navigator
to create a “hedgehog” type display of the 2D element thickness values
in your model. With the hedgehog display, the software uses both colors
and the relative length of lines (drawn at the centroid of each element)
to indicate the variance in thickness values across the mesh. This type
of thickness display is temporary and only lasts until you refresh your
graphics window.

e Use the Display 2D Element Thickness and Offset option in the Mesh
Display dialog box to display the elements with their assigned thickness
and offset values. In this type of display, the shell elements look like
solid elements.
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e Use the Element Material Orientation options in the Model Check dialog
box to view the direction of the assigned material coordinate system. For
shell elements, an arrow displays on each element to indicate the X-axis
of the material coordinate system. For solid elements, you can view one,
two, or three directions of the material coordinate systems.

In previous releases, these types of displays were not supported for models in
the LS-DYNA environment.

Where do | find it?

Application Advanced Simulation
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Prerequisite An active FEM with LS-DYNA as the specified solver
Toolbar =
Advanced Simulation®Modeling Objects =
Menu Insert®Modeling Objects
Durability

Pyramid element support

What is it?

Durability results can now be calculated and displayed on pyramid elements,
including the NX Nastran CPYRAM elements.

Fatigue safety factor results

Simulation Navigator enhancements

What is it?

The Simulation Navigator has the following enhancements in the Durability

solution process.

The Status column for a Durability results node displays Obsolete when

you:

Deactivate an event whose results are cumulated in the Durability

solution process.

e Add a new event to the Durability solution process.

The Description column for each Durability solution process displays
either NX Advanced Durability or NX Durability Wizard.
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e NX Advanced Durability indicates that the Durability commands in
Advanced Simulation were used to create the process.

¢ NX Durability Wizard indicates that the Durability Wizard was used to
create the process.

Name Status Environment Description
- NX Advanced
=& Dur ability 1 NX Durability Durability
I BRR Static  Active NX Durability ~ Static Event
Event 1
% Load NX Durability Load Pattern
Pattern 1 _
“ Static
Event 1
o OR% Static  [pactive NX Durability ~ Static Event
Event 2

) Durability pgolete

1 K
= & Durability 2 NX Durability Vl\g}z(agiurablhty

= B Static Active NX Durability Static Event

Event 1
Fatigue NX Durabilit Load Patt
Load Variation 1 y oad Pattern
“4 Static
Event 1
“4 Durability

2

Assembly FEM support

What is it?

NX now supports Durability analyses on assembly FEMs.

Show durability or event solution log

What is it?

A new Show Solution Log command is now available for the Durability
solution process. After you solve a durability event or a durability solution
process, use this command to display the information contained in the *.f¢/
file in the Information window.

The displayed information contains:
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¢ The names of the following files: the *.fi/ file, the source files containing
the stress or strain history, and the *.bud files that contains the durability
or event results.

e Event information: the list of strength and durability results that are
calculated, evaluation and stress axis options, and excitations.

¢ Minimum and maximum strength and durability results.

Why should | use it?

You can view the content of the durability and event solution log stored in
the * ftl file directly in NX. You no longer need to search the computer disk
for this information.

Where do | find it?

Application Advanced Simulation

The Durability solution process and/or the durability
Prerequisite events must be solved.
Simulation Right-click a Durability solution process node or an
Navigator event node ® Show Solution Log

Create Diagnostic Groups option

What is it?

A new Create Diagnostic Groups option is now available in the Durability
Event Solver dialog box and the Durability MetaSolution Solver dialog box.
When you select this option, the durability solver creates diagnostic groups
that show elements that do not have sufficient durability requirements. Two
types of diagnostic groups are created:

e Event diagnostic groups
¢ Durability diagnostic groups
These groups are stored in the Simulation Navigator under the Groups node.

= Groups
1 — Durability 1-Static Event

2_InvalidMaterial PropertiesGroup_Fatigue_Saftey_Factor
2 — Durability 1-Static Event

2_InvalidMaterial PropertiesGroup_Fatigue_Life
3 — Durability 1-Static Event 2_InteriorElementsGroup

4 — Durability 1_NoEventResultsGroup_Fatigue_Saftey_Factor
5 — Durability 1_NoEventResultsGroup_Fatigue_Damage
6 — Durability 1_NoEventResultsGroup_Fatigue_Life
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The Durability solution process name appears as a prefix in the names of all
the diagnostic groups. The event name is included in the names of event
diagnostic groups.

The following event diagnostics groups can be created:

[prefix] InvalidElementGroup contains elements for which durability
solver internal functions returned an error code. If you see this group,
consider logging a problem report.

[prefix] NoMaterialGroup contains elements that do not point to any
material.

[prefix]_IgnoredElementGroup contains elements of types not supported
by the durability solver.

[prefix]_IgnoredNodeGroup contains nodes that are not processed by the
durability solver because they are attached to:

— Beam elements.
— Elements that point to different materials.
— Elements in one of the previously mentioned groups.

[prefix]_InteriorElementGroup contains interior solid elements. Interior
elements are ignored for fatigue analysis.

[prefix] _InvalidMaterialPropertiesGroup_[durability result type] contains
elements that do not have the necessary material properties defined for
the selected durability result type.

[prefix] NoResultsGroup_[durability result type/ contains elements that
do not have the necessary stress or strain histories for the selected
durability result type.

The following durability diagnostics group can be created:

[prefix]_NoEventResultsGroup_[durability result type] contains elements
that do not have the selected durability results in all participating
durability events.

Where do | find it?

Application Advanced Simulation

L7
Toolbar Durability ® Solve Durability Simulation !
Menu Insert ® Durability ® Solve
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Right-click the Durability solution process node ®
. . Solve
Simulation
Navigator Right-click the static or transient event node ® Solve
Location in dialog
box Create Diagnostic Groups check box

Support for *.rs2 files with no geometry information

What is it?

A transient event can now reference a Response Simulation results file that
does not contain geometry information.

In the previous release, a transient event could only reference Response
Simulation results files that contained geometry information.

Note

When a transient event references a Response Simulation results file
that does not contain geometry information, the durability analysis

is performed over all iterations of the stress or strain histories. The
Output Start Time and Output End Time boxes on the Data Control tab
of the Transient Durability Event dialog box are unavailable.

Why should | use it?

You can now use previously created Response Simulation results that do not
contain geometry information for a transient durability event.

Where do | find it?

Application Advanced Simulation

Toolbar Durability ® Transient Durability Event

Menu Insert ® Durability ® Event ® Transient

Simulation Right-click the Durability solution process node ® New
Navigator Event ® Transient

Location in dialog

box Transient Solution List
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NX Thermal and Flow, Electronic Systems Cooling, and Space
Systems Thermal

Preview the material orientation vector

What is it?

You can now display the material orientation vectors on shell, solid, or
axisymmetric elements in the mesh, while you assign an orthotropic material
in the 2D or 3D Mesh Collector dialog box.

Previously, you could only display the material orientation vectors using the
Model Check command after you defined the material orientation vectors.

Preview of the material orientation of 2D shell elements

Why should | use it?

Use this option to verify the material orientation that you set.

Where do | find it?

Application Advanced Simulation

Prerequisite Existing 2D or 3D meshes

Toolbar Advanced Simulation ® Mesh Collectors R
Menu Insert ® Mesh Collectors

Simulation

Navigator Right-click a 2D or 3D mesh collector node ® Edit
Location in dialog

box Material group ® Preview
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Laminate Composites

View the laminate physical property for a selected element
What is it?

Use the View Laminate command to display the laminate physical property
for a selected face or element.

In the FEM file, the information is displayed for a selected polygon face or
element face. All the elements in the polygon face must be in the same zone.
In the Simulation file, the information is displayed for a selected element. Ply
results must be displayed in the Simulation file.

The information is displayed in the command dialog box and includes the
following:

e A sketch of the laminate with the number of plies and total thickness (1).

¢ Ply layup information that includes the global ply ID, the material
composition, thickness, and angle of the ply (2).

¢ The minimum and maximum values of the selected results and the ply ID
where the extrema occur (3). (Simulation file only)

I|,

e

You can double-click any of the following result types in the Post Processing
Navigator to display the ply results in the Simulation file:

e Ply stress results
e Ply strain results
e Ply failure index results

e Bond failure index results
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e Ply margin of safety results
e Ply strength ratio results

Why should | use it?

This command lets you easily view the laminate definition and critical ply
results information for a selected element.

Where do | find it?
View Laminate in the FEM file

Application Advanced Simulation

Prerequisite Zones must be computed in the FEM file.
Simulation

Navigator Right-click the Zones node ® View Laminate

View Laminate in the Simulation file

Application Advanced Simulation

Zones must be computed in the FEM file and results
Prerequisite displayed in Post Processing.
Toolbar Laminates ® View Laminate E

Element selection for layup offset and material orientation

What is it?

When you define a layup offset or a user-defined material orientation, you can
now also select elements. Previously, you could select only polygon faces.

You can also mix polygon faces and elements in your selection.

Where do | find it?
Layup offset

Application Advanced Simulation

Right-click the Layup Offset node ® Create User
Defined Layup Offset Rule

Simulation Right-click the Top, Middle, Bottom, or User defined #
Navigator node under the Layup Offset node ® Edit

Layup material orientation
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Application Advanced Simulation
Right-click the Material Orientation node ® New
Orientation
Simulation Right-click the Orientation # node under the Material
Navigator Orientation node ® Edit

View fibers with high shear

What is it?

You can now use the View Red Fibers command to display the draped fibers
that shear beyond the lock angle for all plies of the selected global layup.

Why should | use it?

Use this command to quickly see a problematic region over all the plies of the
selected global layup. To improve the shearing of a ply, you can:

e Use a different start point and draping direction.

e Add a splice in one or more plies.

e Introduce cut curves.

Where do | find it?

Application Advanced Simulation
Simulation
Navigator Right-click a global layup node ® View Red Fibers
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NX FE Model Correlation

5-66

Manual mode pairing

What is it?

In addition to automatically pairing the reference and work modes, you can
now manually pair modes by entering reference mode ID and work mode ID.

If you set the Method option to None in the Automatic Pairing group, only
manual pairs are used to build the mode pairs table. You can combine
manual mode pairing with automatic mode paring by selecting any pairing
method other than None. The manual pairs you define have precedence over
automatic pairs.

Why should | use it?

You have more flexibility when pairing work modes and reference modes.

Where do | find it?

Application Advanced Simulation

Simulation Right-click the Mode Pairing node under the
Navigator Correlation node ® Edit

Location in dialog

box Manual Pairing group

View imported complex test mode shapes

What is it?

You can now display and animate complex mode shape results from an
imported test data solution.
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Complex mode 10 animated over the phase angle

Why should | use it?

Before complex mode shapes can be used in a correlation solution process,
they must be converted to real mode shapes. Viewing complex test mode
shapes can reveal important information. For example, while viewing the
animation, you can visually assess that all nodes of the mode shape pass
through the equilibrium position at about the same time. If they do, it
indicates that the mode does not exhibit a high degree of complexity.

Where do | find it?

To import a test solution into new FEM and Simulation files

Application Advanced Simulation
Menu File ® Import ® Simulation
Import ® MODAL TEST DATA

Location in dialog
box Complex Mode Conversion list ® None

To import a test solution into an existing analysis simulation

Application Advanced Simulation

Toolbar Correlation ® New Test Reference Solution
Insert ® Correlation ® New Test Reference Solution
or

Menu Insert ® Solution
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Simulation
Navigator

Right-click the Simulation node ® New Solution

Location in dialog
box

Solver ® MODAL TEST DATA

Complex Mode Conversion list ® None

Complex mode conversion options

What is it?

Multiple methods for converting complex mode shapes to real mode shapes
are now available from the Complex Mode Conversion list. You can select a
method when you import, create, or edit the test data solution.

None

Signed
Amplitude

Real

Imaginary

When you select this method, NX imports complex modes
without converting them to real modes. Use this method
to display complex modes in Post Processing.

When you select this method, the correlation solver uses
the signed amplitude method to convert the complex
modes into real modes.

When you select this method, the correlation solver uses
the real part of the complex modes for the calculations.

When you select this method, the correlation solver
uses the imaginary part of the complex modes for the
calculations.

Previously, NX always converted the complex modes into real modes using
the signed amplitude method.

Where do | find it?

To import a test solution into new FEM and Simulation files

Application

Advanced Simulation

Menu

File ® Import ® Simulation

Location in dialog
box

Import ® MODAL TEST DATA

Complex Mode Conversion list

To import a test solution into an existing analysis simulation

Application

Advanced Simulation

Toolbar

ey
Correlation ® New Test Reference Solution
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Insert ® Correlation ® New Test Reference Solution

or
Menu Insert ® Solution
Simulation
Navigator Right-click the Simulation node ® New Solution

box

Location in dialog

Solver ® MODAL TEST DATA

Complex Mode Conversion list

To edit an existing test solution

Application Advanced Simulation
Simulation
Navigator Right-click the test solution node ® Edit

box

Location in dialog

Complex Mode Conversion list

Display COMAC results in Post Processing

What is it?

You can now display (1 — COMAC) results in the graphics window.

0.250

. 0. 16T

I 0.083

0. 000

(1-COMAC) results for the Y component

The results displayed are (1-COMAC) values at each translational

degree-of-freedom, not COMAC values. Thus, values approaching 1.0 indicate
that these degrees-of-freedom have poor correlation across the set of paired

mode shapes.

What’s New in NX 7.5.1 5-69



Advanced Simulation

After you generate (1 — COMAC) results, you get the following results nodes
in the Post Processing Navigator:

=% Correlation 1
* % (1-COMAC), X Component — Nodal
=B (1-COMAC), Y Component — Nodal

Scalar
*® (1-COMAC), Z Component — Nodal

Why should | use it?

You can identify graphically the parts of the structure which are responsible
for the low degrees of correlation between reference solution and work
solution.

Where do | find it?

Application Advanced Simulation
Simulation Right-click the Correlation Metrics node under the
Navigator Correlation node ® Generate (1 — COMAC) Results

Correlation Metrics node in Simulation Navigator

What is it?

A new Correlation Metrics node is displayed under the Correlation node
in the Simulation Navigator.

o By Correlation 1
% '“'f'.'_-. Solution 2 Results
* % Solution 1 Results
“* Node Map [30]
& Mode Pairing

- _Qorrelation Metrics
“% (1 - COMAC)

The following commands are available when you right-click the Correlation
Metrics node.

Icon Command Description Comments
name
Correlat®pens the Correlate dialog In previous releases, this
box to let you select, evaluate, command was a right-click
and export the correlation command for the Correlation
metric. node.
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E Generatésenerates the (1 — COMAC) For more information, see
1 - results node under the Title not found.
COMAC)Correlation Metrics node. The
Results (1 — COMAC) results node

contains the (1 — COMAC)
results that you can display in
the graphics window in Post
Processing.

UNV dataset 2414 support

What is it?

NX FE Model Correlation now supports UNV files that contain dataset 2414
for mode shape result data. Dataset 2414 is often written together with the
geometry datasets in a single UNV file.

When you import or create modal test data solutions, and the UNV file
contains both the geometry datasets and dataset 2414, in the Import Modal
Test Data dialog box or the Solution dialog box, specify the UNV file in the
Geometry File box and leave the Modes File blank.

Why should | use it?

The NX FE Model Correlation support of the dataset 2414 improves
compatibility with Test for I-deas and other test software.

Where do | find it?

To import a test solution into new FEM and Simulation files

Application Advanced Simulation

Menu File ® Import ® Simulation
Location in dialog

box Import ® MODAL TEST DATA

To import a test solution into an existing analysis simulation

Application Advanced Simulation

T
Toolbar Correlation ® New Test Reference Solution o
Insert ® Correlation ® New Test Reference Solution

or

Menu Insert ® Solution
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Simulation
Navigator Right-click the Simulation node ® New Solution

Location in dialog
box Solver ® MODAL TEST DATA

To edit an existing test solution

Application Advanced Simulation
Simulation
Navigator Right-click the test solution node ® Edit

Phase adjustment for side by side mode shape display

What is it?

NX now automatically adjusts the phases when you use Side-by-Side Display
and Side-by-Side Animation commands on mode pairs in the Correlation
Details View subpanel.

To achieve this, NX negatively scales the work mode shape deformation if the
modal scale factor between the modes is negative.

Out-of-phase display of a mode pair
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Automatically adjusted phase display of a mode pair

Where do | find it?

Application Advanced Simulation

Mode Pairs [#] node ® Correlation Details View
Simulation subpanel ® right-click one or more mode pairs ®
Navigator Side-by-Side Display/Side-by-Side Animation

NX FE Model Updating

MSC Nastran DESOPT 200 solution support

What is it?

You can now select the MSC Nastran DESOPT 200 — Model Update solution

as your work solution for the Model Update solution process. In previous

releases, you could only select the NX Nastran DESOPT 200 — Model Update

solution.

MSC Nastran version 2007.0 or 2008.0 are supported.

Note

A MSC Nastran DMAP license is required.

Where do | find it?

Application Advanced Simulation

T
Toolbar Model Update ® New Model Update &
Menu Insert ® Model Update
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Simulation Right-click the simulation node ® New Solution
Navigator Process ® Model Update

Location in dialog | Work Solution (Analysis) group ® Type column ®
box MSC DESOPT 200 — Model Update solution

Sensitivity node in Simulation Navigator

What is it?

A new Sensitivity node is displayed under the Design Variables [#] node
in the Simulation Navigator.

='% Model Update 1
% Solution 2 Results
% Solution 1 Results
“* Node Map [52]
El Mode Pairing
B Correlation Metrics
= IV Design Variables [18]
% Sensitivity
@ Targets [20]
*& Errors [20]

F

F

The following commands are available when you right-click the Sensitivity

node.
Icon Command name Description Comments
Plot Sensitivities In the Sensitivity In previous releases,
Matrix dialog box, this command was a
plots the design right-click command
variable sensitivities for the Design
with respect to all Variables [#] node.
optimization targets.
Export to Excel Exports sensitivity
Spreadsheet values to an Excel
spreadsheet.
Export to CSV File Exports sensitivity These are new
values to a CSV file. commands in this
Information Opens the release.

Information window
that lists the
sensitivity values.
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6 Manufacturing

Multi Blade Blend Finish operations

What is it?

Use Multi Blade Blend Finishing operations to finish the blend areas of

multiple blade impellers and blisks. You can finish the blade with a larger

tool, and then finish the area between the blade and the hub with a smaller

tool.

Where do | find it?

Application Manufacturing

Requires the NX Turbomachinery Milling Add-on
Prerequisite license
Toolbar Insert®Create Operation
Menu Insert®Operation

Type group®mill_multi_blade®Operation Subtype
Location in dialog
box group®BLEND_FINISH

What’s New in NX 7.5.1
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IPW and Blank sensitive finishing cutting parameters

What is it?

You can now adjust the tool path to the topology of the cut area when dealing
with inconsistent stock conditions in surface contouring operations. Cutting
parameters recognize the blank and IPW from the previous operation help to
eliminate cutting segments of offset passes that do not remove material.

Before applying blank sensitive
finishing parameters

After applying blank sensitive
finishing parameters

Containment tab

In Process Specifies whether to use an IPW.

Workpiece
Use 3D

Creates a 3D facet body to represent
the remaining material.

Apply to Last Trims to the last pass.

Pass
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Hookup Distance Sets the distance for joining separated tool path segments
together to eliminate gaps in the tool path. For example,
if you set a value of 2.000, segments that are separated
by a distance of 1.999 or less are joined together.

Minimum Cut Sets the length for removing segments of cutting motions.

Length For example, if you set a value of 0.250, consecutive
segments of the cutting motion whose total length is
0.249 or less are removed.

Minimum Sets the minimum material to removed in a tool pass. If
Material the material to be removed is less than this value, the
Removed pass is ignored and NX moves on to the next pass.
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Minimize Non

Cutting Moves

Connects separated regions to reduce unwanted lifts.

Multiple Passes tab

Offset Method

Step Method

What’s New in NX 7.5.1

Specifies how the tool path is offset from the part.

From Part Offsets the tool path away from the
part by a specified offset distance.

Specifies how to determine the number of cut levels.

Increment Specifies cut levels in step increments.
NX calculates how many passes to
make. If the stock to be removed
cannot be evenly divided by the
specified step increment, NX reduces
the increment for the last pass.

Passes Specifies cut levels by the number of
passes. NX calculates the distance
between each cut level.
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Why should | use it?

¢ Your machine time is reduced because NX eliminates segments of the tool
path where there is no stock to remove.

Where do | find it?

Application Manufacturing

You must be in a valid fixed-axis surface contouring
operation.

You must use a Zig, Zig-Zag, or Zig Zag with Lifts cut
Prerequisite pattern.

Cutting Parameters dialog box®Containment
tab®Blank group®In Process Workpiece list®Use 3D

Cutting Parameters dialog box®Multiple Passes
Location in dialog | tab®Multiple Depths group®Multiple Depths check
box box
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7 CMM Inspection Programming

Sensor

What is it?

Use the Sensor command to create personalized sensor definitions for each
probe in your workflow.

Touch probe sensors are used with dimensional measurement equipment to
gather measurement data. NX CMM Inspection Programming automatically
creates a best sensor for gathering measurement data based on the machine
head and probe combination used in an inspection path. However, you can
also create a custom sensor definition for which you define the probe tip,
angle combination, and unique name.

This example shows a sensor defined for an inspection path on the left side of
the part. To avoid potential collision with the part, the head (B) rotates 90°
around the Z-axis, and the barrel (A) rotates 45° around the X-axis.
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Why should | use it?

Sensor definitions let you:

¢ Uniquely name each sensor as your workflow or standards require.

¢ Define a different sensor for each stem on a multi-tip probe, or different
sensors for any probe.

e Specify default A and B angles to indicate how the probe should be
positioned or rotated.

Where do I find it?

Application NX CMM Inspection Programming
An inspection file with at lest one probe loaded,
as described in the NX 7.5 NX CMM Inspection

Prerequisite Programming help.

Toolbar Insert®Sensor @

Menu Insert®Sensor

Inspection

Navigator Right-click Insert®Sensor

+
Inspection path sub-operations enhancement

7-2

What is it?

You can either apply your own custom sensor to an inspection path, or you
can let the application automatically create and apply a new sensor as
needed. When you create or edit measurement points, transition points,
and sub-operations from the Inspection Path dialog box, a wide variety of
options related to sensor selection, path approach strategy, tips, and angles

are available.

This example shows a multi-tip probe inspecting a cylinder using a point grid
sub-operation. For each point location, the user has applied the most efficient
star probe tip using sensor options.
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Why should | use it?
Sensor options let you:

¢ Specify whether the application should automatically create a new sensor
as needed, or select the best existing sensor.

e Specify the sensor to be used.
e Manually specify probe angles.
¢ For multi-tip probes, specify a probe tip for the point or sub-operation.

e Specify probe angles as well as a specific probe tip.

Where do | find it?

Application NX CMM Inspection Programming

You must have:

1. Aninspection file with at least one probe tool loaded.

2. A custom sensor, unless you want the application to
automatically create one.

3. An inspection feature.

Prerequisite 4. An inspection path on the inspection feature.
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Inspection Path®Measurement tab®Sub-Operations
group®

+
e Add Sub-Operation
Location in dialog

box ¢ Name list®double-click point or sub-operation

[l
Lock inspection paths

What is it?

You can now lock an inspection path in the Program Order view of the
Inspection Navigator. When you regenerate your inspection program, you
can choose to retain your manual edits or let the application overwrite them
with a best-fit path.

- @[3z INSPECTION_PATHS
- PATH_BACK_PLANE_B
- B PATH_LINE_47430
LY
PATH_TOP_PLANE_A
. &
- “PATH_CENTER_BOSS
-~ T PATH_HOLE_3

~@ %I PATH_HOLE_4 B g

Why should | use it?

When you manually edit points and sub-operations in an inspection
path—for example, delete, move, or modify measurement points, or change
attributes such as angles—those edits are lost when you generate your

inspection program. Locking a path lets you control whether locked paths
are overwritten or retained.

Where do | find it?

Application NX CMM Inspection Programming

An inspection file with an inspection feature and an
Prerequisite inspection path on the inspection feature.
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Right-click the inspection path to be locked and choose
Object®Lock.
Tip
Inspection
Navigator Repeat this procedure to unlock the path.

Inspection Navigator enhancements

What is it?

There are two enhancements to the Program Order view of the Inspection
Navigator.

e The TOLERANCES group now precedes the INSPECTION_PATHS and
CONSTRUCTED_FEATURES groups. Datum references stored in the
TOLERANCES group are now correctly defined prior to inspection paths
and constructed features.

3.3 PROGRAM_HEADER

3. SENSORS

3. 4[g PART_ALIGNMENT

3.5 FEATURES

3.4 [g TOLERANCES s

3-[3 INSPECTION PATHS

- [3 CONSTRUCTED_FEATURES
3.« [g OUTPUTS

e The following elements now display the Out of Date @ icon to indicate
that they are not yet generated for inclusion in the program.

— Inspection features with modified underlying geometry.
— Tolerances whose underlying definitions have changed.

If any features or tolerances are out of date, then their parent groups
now also display Out of Date icons. Parent groups include FEATURES,
TOLERANCES, as well as CMM_INSPECTION_PROGRAM,

Why should | use it?

¢ Reordered program groups ensure that datum references to features and
constructed features can exist without program errors. You no longer need
to manually cut and paste datums to a higher group in the Inspection
Navigator.
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¢ The Out of Date icon for inspection features and tolerances now directly
indicates that you must regenerate your inspection program.

Where do | find it?

Application

NX CMM Inspection Programming

Prerequisite

An inspection file.

Resource bar

5 Inspection Navigator

Toolbar

Navigator®Program Order View E

Menu

Tools®Inspection Navigator®&View®Program Order
View
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8 Routing Mechanical

Comos Integration

What is it?

The Comos Integration connects Routing Mechanical with the Comos Process
and Instrumentation Diagram (P&ID) tool. With this integration there are
several useful tools now available in Routing Mechanical

Option Description

Connect Connects Routing Mechanical with the Comos application.

Disconnect Breaks the connection between Routing Mechanical and the Comos
application.

Unassign Breaks the link between a symbol on the Comos P&ID and the
component in your Routing Mechanical assembly.

Navigate To Allows you to jump from a component in your Routing Mechanical
assembly to the P&ID symbol or the 3D object in the Comos
application.

From the Comos P&ID application there are new tools under the NX Viper

menu:
Option Description
Assign Allows you to connect a symbol on the Comos P&ID to a component
in your Routing Mechanical assembly.
Navigate Allows you to jump from the Comos P&ID symbol to the assigned
component in your Routing Mechanical assembly.
Route Allows you to send the information for a route or run from Comos to

Routing Mechanical . Routing Mechanical takes the information
and creates or updates runs in the Run Navigator.

Why should | use it?

This enhancement creates a tighter coordination between your P&ID and
3D Routing Mechanical assemblies.

Where do | find it?

Application Routing Mechanical
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Menu

Tools®Schematics
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9 Weld Assistant

& Move spot welds using Easy Spot

What is it?

You can now move existing spot weld features to new locations using the new
Move option in the Easy Spot dialog box.

This option is useful if you have existing weld features and the underlying
part geometry has changed. Use the option to compute new centerlines and
map existing weld features to the new locations.

All the original attributes of the weld are maintained after it is moved.

FK

First component being welded
Second component being welded
Original position of the weld points

New position of the weld points
Moved weld

Ceeeo

When you select the weld points to be moved in the graphics window, the
selected weld points appear in:

¢ A red color in the graphics window.

e A list in the Easy Spot dialog box.
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If you select a weld point in this list, it appears in the graphics window
in a different color.

Tip
You can customize these colors using the Dimension Color and
Preview Modeling customer defaults. These defaults are available

in the File®Utilities®Customer Defaults dialog box, on the
Modeling®General®Colors tab.

When you use the Move option, you can specify a Reuse Match Tolerance
value for the new location.

The weld points you select for moving are listed in the Easy Spot dialog
box as one of the following:

e Mapped Point — This indicates that the weld point is outside the specified
Reuse Match Tolerance value and will be moved.

e Coincident Point — This indicates that the weld point is within the
specified Reuse Match Tolerance value and will not be moved.

e New Point — This indicates that no mapping feature is assigned, and a
new weld feature will be created.

You can also specify a Uniform Spacing Tolerance value. Specify this value
as 0.0 to create a spacing less than the Maximum Spacing. This tolerance
creates one less point on each overlap region that is computed.

Why should | use it?

Because this command computes the new centerlines and maps the existing
weld features to the new locations, the process of locating the new positions
for existing weld points is simplified.

Where do I find it?

Application Modeling

Toolbar Weld Assistant®Easy Spot =
Menu Insert®Welding®Easy Spot
Location in dialog .

box Type group®Move
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Import/Export Template Separator String

What is it?

You can now substitute attribute titles in weld point CSV files using separator
strings in templates. Use the Import/Export Template Separator String
customer default to define the separator string.

You can also specify the template file when you import a weld points file.
Example
Consider a .def file with the following contents:

NUMBER OF SHEETS WELDED

X_POS

Y_POS

Z_POS

The exported template file looks like the following example.
NUMBER

OF SHEETS X_POS Y_POS Z_POS
WELDED

2 43.5 21.956708 0

2 43.5 57.276736 0

2 43.5 95.599374 0

If you use a colon as a separator string and customize the template
as follows:

NUMBER OF SHEETS WELDED
X_POS:x coordinate
Y_POS:y coordinate
Z_POS:z coordinate

The exported template file looks like the following example.

NUMBER

OF SHEETS x coordinate y coordinate z coordinate
WELDED

2 43.5 21.956708 0

2 43.5 57.276736 0

2 43.5 95.599374 0

Tip

Use a string of two or more characters to make your separator string
unique. For example, ::: or :->. This is useful when the attributes have
colons such as PART1:A.
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Where do | find it?

Application Modeling

Menu File®Utilities®Customer Defaults
Location in dialog

box Weld Assistant®Extras page®General tab
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10 Translators

DXF/DWF Translator: Export to Drawing CGM data to DXF/DWG

What is it?

A new settings file keyword EXPORT_DRAWING_USING_CGM has been
added to export NX Drawing to DXF/DWG via CGM.

This functionality will export NX model data to ACAD model space and CGM
of selected drawing sheets to ACAD layouts.

Why should | use it?

Use this option if you want to create DXF/DWG based on the display (mostly
for viewing/printing). It will allow you to create DXF or DWG based on the
CGM representation of the NX drawing.

Where do | find it?

The new keyword EXPORT_DRAWING_USING_CGM is present in the
settings file dxfdwg.def with $DXFDWG _DIR. The default value is set to No.
Set the value to Yes if you want to take advantage of this functionality.

DXF/DWF Translator: Retaining the original aspect ratio of text

What is it?

A new settings file keyword USE_NX_TEXT_ASPECT_RATIO has been added
to retain the same aspect ratio as that of NX Text in DXF/DWG.

Why should | use it?

While translating text from NX to DXF/DWG, because of the different fonts in
NX and AutoCAD, the DXF/DWG translator does an automatic calculation of
aspect ratio in order to keep the length of text the same as in AutoCAD. If you

want to retain the same aspect ratio as in you can use the new setting file
keyword USE_NX_TEXT_ASPECT_RATIO.
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Where do | find it?

You can find the new keyword USE_NX_TEXT_ASPECT_RATIO in the
settings file dxfdwg.def within $DXFDWG_DIR. The default value is set to
No. Set the value to Yes if you want to take advantage of this functionality.

DXF/DWF Translator: Translation of unsaved data

What is it?

The unsaved data in your NX session can be translated to DXF/DWG now
using File®Export® DXF/DWF.

Why should | use it?
Use this option if you want to translate unsaved data to DXF/DWG.

Where do | find it?

If you export unsaved data to DXF/DWG, you will receive a warning asking
to save the part first. If you click Continue it will translate the unsaved
data to DXF/DWG.

Note

Make use of the Continue option only when it is absolutely necessary.
The graphics updates on screen may cause an increase in the
translation time. We recommend working on saved drawings.

2D Exchange Translator: Translation of unsaved data

What is it?

The unsaved data in your NX session can be translated to NX
2D/DXF/DWG/IGES now using File®Export®2D Exchange.

Why should | use it?

Use this option if you want to translate unsaved data to NX
2D/DXF/DWG/IGES.

Where do | find it?

If you export unsaved data to 2D Exchange, you will receive a warning asking
to save the part first. If you click Continue it will translate the unsaved
data to your selected format.
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Note

Make use of the Continue option only when it is absolutely necessary.
The graphics updates on screen may cause an increase in the
translation time. We recommend working on saved drawings.

2D Exchange Translator: Translating multiple drawings

What is it?

You can translate multiple drawings using 2D Exchange to NX Part file / DXF
/ DWG / IGES formats. This is possible only while exporting to Drafting.

Why should | use it?

Use this option if you want to translate multiple drawings to NX Part file /
DXF / DWG / IGES formats.

Where do | find it?

Application NX user interface

Menu File®Export®2D Exchange, Data to Export tab, you
can select multiple drawings under Drawings Export.

Note

Exporting multiple drawings is not possible when you export data to
Modeling.

NX CATIA V5 Translator: MAC operating system (OS) support

What is it?

The NX CATIA V5 Translator is now available on MAC operating system
(OS).

Why should | use it?

Use this option if you want to translate data between NX and CATIA V5 on
the MAC OS platform.

Where do | find it?
The translator can be invoked on MAC OS from:

e command line

e the XlatorUI external user interface
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¢ Teamcenter Ul

or
Application NX user interface
Menu File®Open, File®Import®Part — under Files of type:

CATIA V5 Files (*.CATPart) or CATIA V5 Assemblies
(*.CATProdcut)

or
File®Import®CATIA V5
or

File®Export®CATIA V5
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