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Introduction to Fibersim

Fibersim is fully integrated with NX and launched from within the NX user interface. Engineers
define composite parts by creating Fibersim objects, such as laminates, rosettes, plies, and
cores. During definition, engineers associate these Fibersim objects to their corresponding
CAD geometry. In this chapter, the Fibersim user interface will be discussed.

How to start Fibersim.

There are three ways to start Fibersim in NX:

Press <F9> to start Fibersim.

Fibersim toolbar is turned on.

It will start Fibersim window as shown in Figure 1-3.

[NX8.5] Select Start > All Applications > Fibersim as shown in Figure 1-1.

[NX8.5] Click “'3% (Fibersim). If the Fibersim icon is not on the screen, make sure
[NX9/10] Select File > All Applications > Fibersim as shown in Figure 1-2.

()
[NX9/10] Click rsesim 0on the Fibersim ribbon menu.

E’Startv% 1.3 W o B B X v Oy % Command Finder [} - EL
i NX Sheet Metal... Ctrl+Alt+N _F_-;l_' "" i E’J
- Shape Studio... Cerl+Alt+S Extract Unite T Trim Body ~ She
#: Drafting... Ctrl+Shift+D Body
# Advanced Simulation...
= bl v &2 | ]~ e
s Motion Simulation... E i : 1 +@
¥ Manufacturing... Ctrl+Alt+M [Elick an object
/1 Gateway...
Assemblies
PMI nt
All Applications | ® Modeling... Ctrl+M
1M @ B Cameras 73 Shape Studio... Ctrl+Alt+S
4 g Model History % Drafting... Ctrl+Shift+D
@Atz Datum Coor... ¥ Manufacturing... Ctrl+Alt+M
: Machine Tool Builder
45 Inspection

Figure 1-1
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NX HE =2 -

Home Curve Surface Analysis Render View

D New...

E

Ctrl+N
Qpen... Ctrl+O

Close
g Save
&p Print..

Flot... Ctrl+P
Import

Export

Execute

Properties

+ | & Window~ =

Preferences

Modeling...
E Al Preferences
& Assembly Load Options..

Recently Opened Parts

Applications

& Sheet Metal...

& Shape Studio...

4% Drafting...

1} Adyanced Simulation...
s Motion Simulation...
¥ Manufacturing...

I Gateway...

Assemblies
PMI

Ctrl+Shift+M
Ctri+Alt+5
Ctrl+5Shift+D

Ctri+Alt+M

All Applications

Figure 1-2

Tools Application Industry Fibersim

mfer 3 [ Offset Region
Body 52 Replace Face
More Move
ift - Fade % Delete Face
> Synchronous Modeling

T-~re@as |22y A&

& Modeling... Ctri+M
& Shape Studio... Ctrl+Alt+5
. & Drafting.. Ctrl+Shift+D
¥ Manufacturing... Ctri+Alt+M
A Syncrofit... F11
& Seat Design Environment F10
& Fibersim... Fa

Ek Machine Tool Builder... %

User Interface.

Figure 1-3 shows the Fibersim user interface when nothing is selected.

Main Menu

.Fibersim

File Edit View Action

Tools ﬂeIE

® W q‘f’if'{i [j & sort P 4 E”q Group 4 E"q Find Q >>I
=i

. 1 4
Maln / Applications

[5]x =

Toolbar
#+ Basic
Application adnanced.
Browser —
® Wind Blade
= ADD
A ||CatI0n pl© Documentation
st
Documentation |Pocuments =
M 7 modell

Browser —9

Messages

[F))

Message
Window

modell made foreground document.

Status Bar /

Figure 1-3
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Main Menu: These pull-down menus consist of import, export, basic editing tools, and

utilities.

* Main Toolbar: This toolbar consists of icons to evoke common commands, such as
Create New, Modify, Delete. and etc.

» Application Browser: This browser enables you to choose what you want to see in the

Application Tree. You may choose Fibersim, which will display all available applications

within Fibersim as shown in Figure 1-3, or choose a specific application.

» Application Tree: This tree displays applications available in Fibersim and components
within each application. For more detailed explanation, see Fibersim User Guide 1.2
Fibersim User Interface.

» Documentation Browser: This browser lists parts that exist in the current file.
Commands related to documentation can be performed from right-click menu in this
browser.

* Messages Window: This windows enables you to see what has been done in the current
session of the file.

» Status Bar: This bar displays short messages and status of the commands you perform.

It also displays progress while Fibersim performs tasks, such as highlighting objects,
calculating producibility, creating flat patterns, and etc.

When an object is selected from the Application Tree, the Fibersim user interface updates.
Based on what is selected, it displays commands that can be performed with the selected
objects as shown in Figure 1-4.

“Fibersim - list Plies

ObJeCt File Edit View Action Tools Help
\ 1 1 & el . »
Toolbar L ls 4 2 PTG ® o o o 78
Applications , = = BUEL D P m I |
{@ Eibersiny Q Standard | Net Geometry " Extended Geometry H Simulation Opiians" Analysi;” Result Boundary E]
. Bail , = *Na:ne Parent Step Material Sequence Specified Orientation Rosette
= Laminate
. & Rosette POO1 Cowl 10 A 0 ROS001
Object Types — - | 2 v = A e Rosoo1
& Cun? = | poo3 Cowl 30 A 90 ROS001
Ealliesgn Mhtion POO4  Cowl 40 A 45 ROS00L
M Ciitou PO03 Cowl 50 A 45 ROS001
& Darts W 2 o
@ Advanced PO0G Cowl 60 A 90 ROS001
= Volume Fill POO7 Cowl 70 A 45 ROS001
® SBD ~ || PO08 Cowl 80 A 0 ROS001
Documents [&06e)
[  INTRO_PLY_A_Complete /'
ObjectDisplay =~ —]
— < 11 b
Window —— B
INTRO_PLY_A Complete made foreground document.
list Plies
0 selected, 8 shown, 8 available
Figure 1-4
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Add, Remove, Sort, and Move Columns

When a Fibersim component is selected from the Application Tree, list of objects for the
selected component appears in the Object Display Window. The columns displayed at the top

of the list can be used to sort the list. You can also add or move the columns.

 If you want to sort the list based on a column, click on the header of the column. A small
arrow appears at the top of the column header to represent ascending/descending
order as shown in Figure 1-5. Click on the header again to toggle between ascending
and descending order.

Specifie
0

45

90

-45

-45

90

45

0

Standard | Net Geometry ” Extended Geometry " Simulation Options | A
*Name | Parent StepA aterial Sequence
'PO01  Cow 10 A
sz i - A
P0OO3 Cowl 30 A
PO0O4 Cowl 40 A
P0OOS Cowl 50 A
P0O06 Cowl 60 A
P0OO7 Cowl 70 A
P0OOB Cowl 80 A

Sequence

Spec

Standard | Net Geometry H Extended Geometry " Simulation Options
*Name | Parent Stepv aterial
P08 Cowl 80 A
POO7 Cowl 70 A
POO6 Cowl 60 A
P003 Cowl 50 A
Poo4 Cowl 40 A
POO3 Cowl 30 A
Po02 Cowl 20 A
POO1 Cowl 10 A
Figure 1-5

 If you want to add or remove a column, right-click on one of the column headers. The

right-click menu should appear as shown in Figure 1-6. The check marks represent the
columns currently displayed. Click on the items to add or remove them from the Object
Display Window.

Standard | Met Geometry " Extended Geometry " Analysis" Result Bound

* Name Parent ISequeme o
Document
Po08 Cowl A P
POO7 Cowl A iiesl i
PO06 Cowl A vName
P0OS Cowl A ¥Parent
P004 Cowl A vSequence
PO03 Cowl A vStep
PO0O2 Cowl A vRosette
POO1 Cowl A ¥ Specified Orientation
vMaterial
¥ Projected
vZones
¥Function
SpecifiedOrientationParam
Figure 1-6
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 If you want to move a column, click and hold on a column header. Drag it over to a
desired location and release as shown in Figure 1-7.

Standard | MNet Geometry " Extended Geometry " Analysis" Result Boundary Features
*Name Parent Seguence S‘te[é:—MatEH_ﬂ]:--‘iIt‘ l Specified Orientation
POO8 Cowl A 80 F%SDDI 0
POO7 Cowl A 70 ROS001 45
PO06 Cowl A 60 ROS001 90
P0OOS Cowl A 50 ROS001 -45
PO04 Cowl A 40 ROS001 -45
Figure 1-7

Sort, Group, and Find

Sort, Group, and Find filters located in the Main Toolbar are powerful tools that can help you
to work efficiently in Fibersim.

* If you want to sort the list based on one member, it would be more efficient to sort with
columns. However, if you want to sort the list of items based on more than one
member, use this compound Sort tool:

* By default, Sequence, Step and Name sort option exists. This option will sort the
list based on Sequence, Step and Name in order.

* You can create custom Sorts. To create a new Sort:

1. Clickon 7 inthe Sort field.

2. Enter a name for the Sort. Typically, it is a good idea to use a descriptive
and unique name, such as Orientation and Name to indicate that it sorts
by Orientation first then by Name.

3. Click on (Create Sort).

4. Select parameters for 1st, 2nd, and 3rd Member and the order as shown

in Figure 1-8.
5. Click OK.
‘Fibersim - Edit Sorts k3
Sort [Orientation and Name Q 2 @
1st Member ISpecified Crientation Q]Ascending _@
2nd Member{Name l;-l Ascending [V:l
3rd Member ’ lwﬂ{;t\scending ’«a

ok ][ close |

Figure 1-8
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 If you want to edit objects that share common attributes, such as Specified Orientation,
Zones, or Material, you can use the Group tool. There are some default groups already
created, but you can create custom Groups. To create a new Group:

1.
2.

3.
4.
5.

Clickon  inthe Group field.

Enter a name for the Group.

Click on (Create Group).

Select values for 1st, 2nd, and 3rd Member.

Click OK.

» The Find tool lets you filter the list of objects based on your input. Fibersim will find all
objects that contain your input and filter out the rest. The Find tool is most helpful if you
are looking for a specific object.

* To find a ply named POO6:

1.
2.

Type [P006] in the Find toolbar and hit Enter.

The object list should be updated as shown in Figure 1-9.

Bk

q‘;"[ﬂ D - Sort[ 7 @ Group[ 4 l;!Fincl[PClO 6| Q @I
(F)x) s £ B U EY D FND W
__vll Standard | Net Geometry H Extended Geometry ” Analysis ” Result Boundary Features ” Details‘
- * Name Parent Seguence Ste; Rosette Specified Orientation Material P
POO1 Cowl A 10 ROS001 0 PPG-PL-3K &
- roo: Cowl A 20 ROSO01 45 PPG-PL3K |
Figure 1-9
3. Note that the Status Bar at the bottom indicates the number of objects

that are selected, shown, and available as shown in Figure 1-10.

—

0 selected, 1 shown, 8 available

Figure 1-10

4. To show all objects again, right-click in the Object Display Window, and

choose Show Available.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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Active Laminate

Active Laminate option is new to Fibersim 15. It is located next to the Sort, Group, and Find
options in the main toolbar as shown in Figure 1-11.

Fibersim - list Plies

Eile Edit View Action Jools Help
1 | 4] = W g‘;&@ D - Smt[ 7 Q Group] ' M Find] Q EIActlve Laminate @@I
Applications E1E3)] = = BLWEYEF I 1
l - Advanced a Standard ‘ Net Geometry ” Extended Geometry ” Simulation Options " Analysls“ Result Boundary Features" Details‘
= Design - -
Eglarnihate *Name Parent Material Sequence Step Rosette Specified Orientation Projected Zones Function
L Rosette P00 Cowl A 10 ROS001 0 z Structural
18 Zone P002 Cowl A 20 ROS001 45 4 Structural
B Overlay Zone _||Po03 Cowl A 30 ROS001 90 z Structural
B Zone Transition 7| [pova Cowl A 40 ROSO01  -45 4 Structural
[ Transition Adjacency Vertex
1N Layer P005 Cowl A 50 ROSD01 -45 = Structural
¥ Core Layer P06 Cowl A 60 ROS001 90 z= Structural
= Manufacturing P0O7 Cowl A 70 ROS001 45 = Structural
PO0S Cowl A 80 ROS001 O b4 Structural
& Core
W Splice Group
| IR Darts X
Documents. 563
[ 7 INTRO_PLY_A_Complete
0 selected, 8 shown, 8 available

When a laminate is selected, only the objects that have the laminate as a parent are shown.
For example, if you have multiple laminates and multiple plies that belong to those laminates,
you can filter the list of plies by selecting an active laminate.

Selecting an active laminate will change the available value in the selected/shown/available
status bar to match the number of objects that belong to the active laminate.

For certain cases (e.g. plies) objects can have another object as a parent. In that case,
Fibersim will look at the parent’s parent to find a laminate.

1-8 CT2245 FS15NX_2 ©2016 Siemens PLM Software



Introduction to Fibersim

Highlighting Contexts in Fibersim

There are many different highlighting contexts in Fibersim, and they vary depending on the
object displayed. For the ply object there are 7 separate contexts, as described below. To

view the highlighting contexts, click on R in the Main Toolbar. You should see the options
shown as Figure 1-12.

Help

¥ SORIe s
@@| ¥Net Boundary =
vNet Simulation try | E
| Net Shading

SeqL

vExtended Boundary

-L Extended Simulation

>

Extended Shading

Course Challenge

Uncheck All

| T T

P

Figure 1-12

Figure 1-13 describes some of the different highlighting contexts for the ply object.

| SRRSO
;‘0‘.&’%’6’6’6’90‘&0 |
| RS {
SR

s
| Q“Ooi S

Net Shading

Extended Boundary Extended Boundary Extended Shading
+ Net Boundary + Extended Simulation
Figure 1-13
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Options

There are three types of options in Fibersim; EnCapta options, Fibersim options - global, and
Fibersim options - specific to part. They control different aspects of the application.

EnCapta Options control the User Interface of Fibersim. To access EnCapta options, select
Tools > Options > EnCapta Options from the Fibersim window. EnCapta options dialog box
should appear as shown in Figure 1-14.

-Fibersim - EnCapta Options |T

Convenience | Document" Appearance " Importl

[MDisplay object type in Hierarchy Viewers.
M COpen Application Browser according to last state.

Message Boxes
M 1. Show Warnings
M) Show Information

’ oK H Cancel ]
-—

Figure 1-14

Fibersim Options have some controls for global settings and others for part specific. To
access Fibersim Options, select Tools > Options > Fibersim Options from the Fibersim
Window. Fibersim options dialog box should appear as shown in Figure 1-15.

As noted in Figure 1-15, the top section of the dialog box has global setting controls i.e.
display colors for Fibersim components and zone text display options. Part-specific settings
are located at the bottom of the dialog box.

Fibersim - Fibersim Options |T
q-':_+ ¥ 41 i X ;‘D Sort ¢ Group

Display Colors

MlUse Material / Orientation Color

Failed Boundary Color [. Black ,‘ﬂ First Stage Region Culurl.rlﬁgenta 9
Failed Boundary Endpoint Culur[D Salmon Lq Region Highlight Color [I:Eygn 9
Component Naming Conventions Geometry Naming Conventions
[IName Spliced Plies Alphabetically [CEnforce Allowed Character Set
Disallowed Characta{s{ ] [MIName geometry after parent feature
Apply Naming Conventions To: A
Cley ‘

Global settings
Zone Text Display

MZone Name [¥Zone Laminate Specification

[MZone Actual Thickness Text Separator|| Q
[MZone Actual Ply Count

Part Options
\ Il D Smt[ 4 !;‘lﬁrnupl U4 Q
gl Flat Patterns ‘ Tolerances ” Release Management
/ Plane Orientation Plane Orientation Orient Flat Patterns By
-p= Fiber Direction
Part-specific

E=n

1 selected, 1 shown, 0 available

Figure 1-15
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Design Checker

The Design Checker is a utility that can be used to check the basic geometry and design of
the composite part for an error.

The Geometry check portion of the Design Checker will validate boundaries, holes, and
origins on all appropriate objects; Laminate, Ply, Core, Zone, Layer, Core Layer, and etc. The
Design check portion of the utility will run producibility on all the plies and check that plies do
not exceed material width. In addition, Fibersim will report if the ply does not have an
up-to-date flat pattern.

To run the Design Checker:

1. Click (Design Checker) located on the object toolbar.

2. Choose the appropriate tab.

3. Click on ﬁ (Link with Link Dialog).

4. Link all the Laminates to run the Design Checker on.

5. Click [ ok .

6. Click [ Check Design J or [ Check GeometryJ depending on the selected
tab.

7. View Report for any errors and messages.

CT2245 FS15NX_2 ©2016 Siemens PLM Software 1-11
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Actions: Ply Table - HTML and Ply Table - CSV

Actions are customizable operations that can be run on any Fibersim data in a given model.
By default Fibersim comes with several pre-prepared actions, including two different Ply Table
reports, as described below.

Ply Table - HTML and Ply Table - CSV commands are quick and simple way to export the ply
table to either HTML or CSV format. They are available from Action Main Menu. The result of
Ply Table - HTML is shown in Figure 1-16.

Composite Part Ply Table

B e e et | i T

P0O01 Hood A PPG-8H-3K [ROS001 0.0135
P002 Hood A 20 |PPG-8H-3K ROS001 0 0.0135
P003  Overcore 1 B 40 |PPG-8H-3K ROS001 90 0.0135
P004  Overcore 1 B 50 |PPG-8H-3K ROS001 -45 0.0135
P005  Overcore 1 B 65 |PPG-8H-3K | ROS001 0 0.0135
P006  QOvercore 1 B 65 |PPG-8H-3K | ROS001 0 0.0135
P007  Overcore 1 B 70 |PPG-8H-3K ROS001 45 0.0135
P008  Overcore 1 B 80 |PPG-8H-3K ROS001 0 0.0135
P009  OQvercore 1 B 90 |PPG-8H-3K ROS001 90 0.0135
P010  Overcore 1 B 100 |PPG-8H-3K |ROS001 -45 0.0135
Figure 1-16

Window Snapping

When working in Fibersim, the program may open multiple windows. The Window Snapping
feature will help you manage these windows better.

Click *E:"r' (Move Dialog with Parent Dialogs), located at the top left corner of a window as
shown in Figure 1-17.

fiatruioe  smcutl®y Mies  POOT
T G i Sic ol by

Figure 1-17

When the top dialog window is moved around, the parent dialog window should move with it.

To Un-snap the windows, click ﬁ} (Move Dialog with Parent Dialogs) again.

1-12 CT2245 FS15NX_2 ©2016 Siemens PLM Software



Chapter 2

Model Setup

This chapter includes:

v'Exercise 2a: [NX8.5] Create a Model from an Extended Surface

v Exercise 2b:

v'Exercise 2c:
v'Exercise 2d:
v Exercise 2e:

and Planes

[NX9/10] Create a Model from an Extended
Surface and Planes

[NX8.5] Create a Model from a Solid
[NX9/10] Create a Model from a Solid

NX Model Setup from Planes and Surface
(Optional)

2-1
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Exercise 2a

User Guide Reference:
2.1 Introduction

2.2 CEE Organization
2.3 Understanding CEE
Data Hierarchy

2.4 Defining Boundaries
for CEE Objects

2.6 Laminates

2.7 Rosettes

Goal

Estimated Time

[INX8.5] Create a Model from an
Extended Surface and Planes

In this exercise, you will prepare a NX model for composite design
with Fibersim from an extended surface and planes using NX8 or
NX8.5. The completed model displays as shown in Figure 2-1.

Figure 2-1

After you complete this exercise, you will be able to:

v' Create Net Boundary geometry

v' Create Extended Boundary geometry
v' Create a Tool Surface

v' Create Rosette geometry

10 min
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Task 1 - Open a part.

1. Open MODEL_SETUP_A.prt. The model displays as shown in
Figure 2—2.

Figure 2-2

Task 2 - Create Net Boundary geometry.

1. Select Insert > Gu-r—v-e—f-r—e-m—Bed-i-esi> Intersect as shown in
Figure 2-3.

Insert | Format Tools Assemblies Informatior

o % . @
Datum /Point P ' :
Curve 0 @ @ { fﬂ -
Curve from Curves v | BB | E" w "
Curve from Bodies 3 :! Intersect... *
Design Feature 3 @ Section. ..

» 15 Extract...

Associative Copy

Figure 2-3

2. For the Set 1 face, select Loft_Surface.
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3. Select all six planes displayed in the model by making a selection
box around the part as shown in Figure 2—4.

Figure 2—4

4. Click [< 0K >1.

5. Select Insert > Associative Copy > Extract Geometry as shown
in Figure 2-5.

Insert | Fegmat Tools Assemblies Information Asalyiis Preference

m Sketch... '* . i3 K s

& Sketch in Task Environment... > % = Q ‘ i
LIS el X8

Sketch Curve
Sketch Constraint LA N- 0w 28 [ N

-

-

Datum/Point
Curve
Curve from Curves

- v v ¥

Curve from Bodies o=

Design Feature 4

Associative Copy % WAVE Geometry Linker...
T +| T WAVE PMI Linker...

Irim_ Bl = Extract Geometry... N

Offset/Scale v | 4 Pattern Feature... ;

Figure 2-5
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6. Select Composite Curve for Type.

7. Ensure that the Stop at Intersection () option is enabled as
shown in Figure 2—6.

Lg]

bl e A e [Tangent Curves L g2 b P

] < i\.iCOmpositeCur\re ‘J |— Ix B

Curve 57 |

Figure 2—6

8. Select the curves in the location and order shown in Figure 2—7.

Figure 2—7

9. Under Settings, select Hide Original option and General for Joint
Curves. as shown in Figure 2-8.

Settings | A

[V Associative

[] Allow Self-intersection

Join Curves IGeneraI H
Tolerance | 0.0010

[7] Use Display Properties of Parent Object

Figure 2-8

10.Click [<0Kk >,

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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The thinnest line width is
used to minimize conflicts
with Fibersim highlighting.

11. Select Curve from the Selection Filter list as shown in Figure 2-9.

[ Curve '7] | Entire Assembly E! i e Bl %™ .Y_'.'l o

- _d'IBS, or double-click an object

Feature
Solid Body
Sheet Body
Datums

m

Figure 2-9
12. Select the composite curve in the model.
13. Right-click and select Properties.
14.Click on the General tab.

15. Enter [Ext_Boundary] for Name and Feature Name.

16.Click [ ok .

17. Select the composite curve again.
18.Right-click and select Edit Display.

19. Change the color to Magenta (Color ID: 181) and width to 0.13mm
as shown in Figure 2-10.

Basic A
Layer 10
Color —
Line Font [ L]
Width I[— 0.13 mm E
Figure 2-10
20.Click [ ok .

Task 3 - Create Extended Boundary geometry.

1. Select Insert > Guwe—f;em—@&wesi> Offset in Face.

2. Select Ext_Boundary for Curve.

3. Select Loft_Surface for Plane.

2-6
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If the Offset in Face
command fails, flip the
curve direction of the
composite curve or change
the Tolerance to 0.01.

4. Enter [0.5] (12.7mm) for Section1:Offsetl as shown in

Figure 2—11. Click on (Reverse Direction), if necessary, to

match the Figure

2-11.

Direction and Method

5‘
&l <anES, w",

Fillet Sharp Corner

Trim and Extend Offset Curves

Settings

<|<]<]<]=

Preview

Figure 2-11

5. Under Settings, select General for Join Curves field as show in

Figure 2-12.

. Click [< 0K >].

Settings | A
[V Associative

[ Infer Body Faces from Curve

Curve Fit Cubic b=
Join Curves General |22
Tolerance

Figure 2-12

. Select the Spline of the Offset in Face,

6
7
8. Right-click and select Properties.
9

. Click on the General tab.

10. Enter [Net_Boundary] for Name and Feature Name.

11. Click [ oKk .

12.Select Net_Boundary.

13.Right-click and select Edit Display.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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14.Change the color to Cyan and width to 0.13 mm as shown in

Figure 2-13,
' General | Analysis|

Basic A

Layer ] 10

Color

Line Font ¥ |

Width ——013mm b=

Figure 2-13
Alternatively, you can 15.Press <Ctrl> + <L> to open Layer Settings and hide
select Format > Layer MASTER_LINES layer category. (Make sure that Category
Settings to open Layer Display is enabled.)
Settings.
16. Click

Task 4 - Create a Tool Surface.

1. Select Insert > Trim > Trimmed, Sheet as shown in Figure 2-14.

In;ert] Format Tools Assemblies Information Analysi
B2 Sketch._ s |i Al | '
DEI Datum /Point 4 % W z . h._J\ E:.
e ; @ @ = SN
Curve from Curves 13 @ E' w & = ™ it
Curve from Bodies 3
Design Feature 3 1<
Associative Copy kL
Comment
Combine Bodies 3
; - Divide Face._
Offset/Scale *| "% Join Face._
Detail Feature *| 2 Trim Body__.
Surface 3 Split Buv... )
Mesh Surface » .." Trimmed Sheet T :
Sweep » ‘] Trim and Extend_._
Flange Surface 3 ‘.:‘\: Untrim...
Figure 2-14

2. Select Loft_Surface for Target and Ext_Boundary for Boundary
Objects.
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3. Select the appropriate option for Region to keep the geometry
shown as in Figure 2-15.

Figure 2-15

4. Click ok 1,

5. Select Edit > Surface > Reverse Normal. Fibersim uses the tool
surface normal to determine the direction of the layup (male or
female tool). To ensure the correct normal direction on the tool
surface, the recommended practice is to use the Reverse Normal
command.

6. Select LOFT_SURFACE and ensure that the normal direction
points ;Z direction as shown in Figure 2-16. (Press <W> to display
WCYS)

Figure 2-16

7. Since the surface normal is pointing to the desired direction, click

Cancel
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Task 5 - Create Rosette geometry.

w

9.

© N o 0 &

Click 4 (Point).
In the Point type drop-down list, select Point on Face.

Indicate a placement point somewhere in the middle of the Tool
Surface.

Clck [0k >.

Select Point from the Selection Filter list.
Select the created point.
Right-click and select Properties.

Enter [Rosette_Origin] for Name and Feature Name,

Click / (Line).

10. Select the following:

» Start Option: Point > select Rosette_Origin
* End Option: Along XC

o Start Limit: At Point

» Distance: 0in (0 mm)

* End Limit: Value

» Distance: 3in (76.2 mm)

The Line Definition dialog box updates as shown in Figure 2-17.

& | Line [ox
Start Point A
Start Option + Paint EL:!
+ Select Point (1) [l ]
End Point or Direction A

End Option xc Along XC E":J

Suppeort Plane v
Limits A
Start Limit

Distance
End Limit

Distance

Settings v

Figure 2-17

2-10
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11. Click [< 0k .

12.Select Curve from the Selection Filter list.
13.Select the created line.
14.Right-click and select Properties.

15.Enter [Zero_Direction] for Name and Feature Name.

16.Click [0k,

CT2245 FS15NX_2 ©2016 Siemens PLM Software 2-11
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Exercise 2b

User Guide Reference:
2.1 Introduction

2.2 CEE Organization
2.3 Understanding CEE
Data Hierarchy

2.4 Defining Boundaries
for CEE Objects

2.6 Laminates

2.7 Rosettes

Goal

Estimated Time

[INX9/10] Create a Model from an
Extended Surface and Planes

In this exercise, you will prepare a NX model for composite design
with Fibersim from an extended surface and planes using NX9. The
completed model displays as shown in Figure 2—-18.

Figure 2-18

After you complete this exercise, you will be able to:

v' Create Net Boundary geometry

v' Create Extended Boundary geometry
v' Create a Tool Surface

v' Create Rosette geometry

10 min

2-12
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Task 1 - Open a part.

1. Open MODEL_SETUP_A.prt. The model displays as shown in
Figure 2-19.

Figure 2-19

Task 2 - Create Net Boundary geometry.

1. Select Intersection Curves from the Curves tab as shown in
Figure 2—20.

NX - 2o+ B B % -| 8 Window-~
Home Curve Surface Analysis Render View Tools Application Industry

0 *\\ L, & Heix N @ % G w0
B+ ) A e o [
Sketch in Task  Point Line Arc/Circle Studio oxt Offset ProjectfIntersection Bridge  * =
Environment % Spline €F Curve onSurface ¥ Curve Curve Curve t} curve B S
Curve v e cd Curve
Figure 2-20

2. For the Set 1 face, select Loft_Surface.
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If you do not see Extract
Geometry under More,
make sure that you are
using Advanced Role on
the Roles tab.

3. For the Set 2 face, select all six planes displayed in the model by
making a selection box around the part as shown in Figure 2—-21.

Figure 2-21

4. Click <=0K-=

5. Select More > Extract Geometry from the Home tab as shown in
Figure 2—-22.

Home Curve Surface Analysis View Render Tools Application

e :
ES’J\ m = /' w D I]]‘ @ ;& Pattern Feature @ B Chamfer & @ & Offset Region >
- i Unite - &7 Trim Body 2 Replace Face
Sketch '—‘\ O — Datum Extrude Hole Edge Morel] Move Mor
T T et - €] Shell Blend < Draft 5 Face % Delete Face %
Direct Sketch d Feature Detail Esituis
= Menu~ | Mo Selection Filter = | i Entire Assembly - | 8 P~ % i @ Draft Body L Face Bl
& Part Navigator Design Feature
%;NmeA e Q%m gmm
) Sph B
N: 5 History Mode bt = N
m : Pad @ Embos:
—=| +& Model Views " A ithron
?I_, + @ Cameras & Slot & Groove
@
'+ Groups & Dart & Thread
ﬁ — (5 Model History Associative Col
Eﬁ- Body (0) "Loft_Surface” & I =5 Extract Geometry I “§ WAVE
é\ B[] Fixed Datum Plane (9) "Upperl” « 52 Pattern Geometry £ Mirror
M0 Fixed Datum Plane (10) "Uppe.. s Mirror Geometry 2 Promot
~ LA Eivad Natum Dlana (111 "llnna o Camhina
Figure 2-22

2-14
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6. Select Composite Curve for Type.

7. Ensure that the Stop at Intersection () option is enabled as
shown in Figure 2—-23.

o RN R
ﬁ} Extract Geometry
Type A
[ composiecuve g
Figure 2-23

8. Select the curves in the location and order shown in Figure 2—7.

Figure 2-24

9. Under Settings, select Hide Original option and General for Joint
Curves. as shown in Figure 2-25.

Settings A
Associative

Join Curves

Tolerance

0.0010
Use Display Properties of Parent Part

Figure 2-25

10.Click | < OK =
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11. Select Curve from the Selection Filter list as shown in

Figure 2—-26.
=F Menu - Curve = | | Entire Assembly - . b
© | part Nqp=aadon ol m]
Curve L}
. Name'[Eire Feature Uptol
F3 €5 HiDatums
bt & M¢Edge
Lid . 8 Face

Figure 2—-26

12. Select the composite curve.
13. Right-click on the curve and select Properties.
14. Select the General tab.

15. Enter [Ext_Boundary] for Name and Feature Name.

16.Click oK

17. Select the composite curve again.
18.Right-click and select Edit Display.

19. Change the color to Magenta (Color ID: 181) and width to 0.13
mm as shown in Figure 2-27.

The thinnest line width is
used to minimize conflicts

General | Analysis

with Fibersim highlighting. Basic A
Layer 10
[ coor 1
Line Font -
[wicin -
Figure 2-27
20.Click | OK
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If the Offset in Face
command fails, flip the
curve direction of the
composite curve or change
the Tolerance to 0.01.

Task 3 - Create Extended Boundary geometry.

1. Select Offset Curve in Face from the Curve tab as shown in
Figure 2—28.

Home Curve Surface Analysis View Render Tools Application

Dmlfl + / '\\' “ ? Helix (5 Q\\‘;; «‘E;]\ C/l— Offset Curvaf in Face
Sketchin Task  Point Line Arc/Circle Studio de T Offeet Project Intersection Bridge o LsgparamenTc CHves |7
Environment i Spline €F Curve on Surface ¥ Curve Curve Curve Curve @] Section Curve i

Curve X Derived Curve i
Figure 2-28

2. Select Ext_Boundary for Curve.
3. Select Loft_Surface for Face or Plane.

4. Enter [0.5] (12.7mm) for Section1:Offsetl as shown in

Figure 2-29. Click on | X (Reverse Direction), if necessary, to
match the Figure 2—29.

Curve
« Select Curve (1)
Section1:Offsetl 05 in
Reverse Direction
Add New Set
List
Face or Plane

+ Select Face or Plane (1)

Direction and Method

Fillet Sharp Corner

Trim and Extend Offset Curves
Settings

<|<|<|<|<| @ 5 | <HELJN 5

Preview

<OK> || Apply | Cancel

Figure 2-29

5. Under Settings, select General for Join Curves field as show in
Figure 2-30.

Settings A
Associative
Infer Bady Faces fro
Curve Fit ;Cubic -
IJoin Curves M
Tolerance 0. 0010_:
Figure 2-30

6. Click <0K=
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Alternatively, you can
select Menu > Format >
Layer Settings to open
Layer Settings.

7. Select the curve of the Offset in Face.
8. Right-click and select Properties.
9. Select the General tab.

10. Enter [Net_Boundary] for Name and Feature Name.

11.Click | OK

12. Select the curve of the Offset in Face again.

13.Right-click and select Edit Display.

14.Change the color to Cyan (Color ID: 31) and width to 0.13 mm as

shown in Figure 2-31.

General | Analysis

Basic A
Layer 10
I Color E
Line Font A
[ :
Figure 2-31

15. Press <Ctrl> + <L> to open the Layer Settings window.

16.Hide MASTER_LINES layer category. (Make sure that Category
Display is enabled.)

17.Click | Close

Task 4 - Create a Tool Surface.

1. [NX9] Select Trimmed Sheet on the Surface tab as shown in
Figure 2-32.

Curve Surface Analysis View Render Tools Application

@ Through Curves 5 Face Blend T Four Point Surface & 1 \\; 7 Trim Body
] g _k )
22 Swept & - &% Rapid Surfacin U Trim and Extend
Y P ] Aesthetic Face Blend P 9 More:| Ot | Tt miad More
= Law Extension 2 Styled Blend 5 & Fill Surface surfacd  Sheet ¥ Snip Surface -
Surface » Surface Operations Gt
Figure 2-32

2-18

CT2245 FS15NX_2 ©2016 Siemens PLM Software


rastheim
Cross-Out


Model Setup

1. [NX10] Select Trim Sheet on the Surface tab as shown in
Figure 2—-33.

Curve  Surface  Analysis View Render Tools Application  Fibersim

Ives A Face Blend . T3 Four Point Surface & c?g [}j] J}‘? Trim Sheet P Trim and Extend E_] Sew
£ Aesthetic Face Blend ~ ¥ Rapid Surfacing Extend Sheet §i Patch
More Extract Offset (i Trim Bod = -
on £ Styled Blend + @ Fill Surface Geometry Surface 3 Y Snip Surface & Thicken
Surface - Surface Operations

Figure 2-33

2. Select Loft_Surface for Target and Ext_Boundary for Boundary
Objects.

Hide all the Datum Planes 3. Select the appropriate option for Region to keep the geometry
from the Part Navigator. shown as in Figure 2—-34.

Figure 2-34

4. Click| OK

5. Select Reverse Normal from the Surface tab as shown in
Figure 2—-35. Fibersim uses the tool surface normal to determine
the direction of the layup (male or female tool). To ensure the
correct normal direction on the tool surface, the recommended
practice is to use the Reverse Normal command.

Surface Analysis View Render Tools Application

wgh Curves {‘};:\_ @ I-Form 2 Global Shaping &
ot ) £ Match Edge & Refit Face
X-Form Enlarge More
Extension { Edge Symmetry i Edit U/V Direction -
Edit Surface Shape A
1Filter = | | Entire Assembly - | R 1~ @ B ta Deform Surface A Transform Surface
% Global Deformation
UptoD Boundary .
## Snip into Patches L7 Local Untrim and Extend
Surface
@ Smooth Poles If}i Reverse Normal Iv
Figure 2-35
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6. Select Loft_Surface and ensure that the normal direction points

7.

-Z direction as shown in Figure 2—36. (Press <W> to display WCS)

Figure 2-36

Since the surface normal is pointing to the desired direction, click

Cancel

Task 5 - Create Rosette geometry.

w

© N o g &

+

Click ggin: (Point) from the Curve tab.
In the Point type drop-down list, select Point on Face.

Indicate a placement point somewhere in the middle of the Tool
Surface.

Click <0K= .

Select Point from the Selection Filter list.

Select the created point.

Right-click and select Properties.

Enter [Rosette_Origin] for Name and Feature Name.

.

Click “m= (Line) from the Curve tab.

2-20
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11. Click

16.Click

< 0K =

OK

10. Select the following:

£} Line

Start Point
Start Option

" Select Point (1)

—+ Point

End Point or Direction

End Option
Support Plane
Limits

Start Limit
Distance

End Limit

Distance

Settings

Xc Along XC

At Point

Value

» Start Option: Point > select Rosette_Origin
* End Option: Along XC

» Start Limit: At Point

» Distance: 0in (0 mm)

* End Limit: Value

» Distance: 3in (76.2 mm)

< 0K = Apply Cancel

Figure 2-37

13.Select the created line.

14.Right-click and select Properties.

12.Select Curve from the Selection Filter list.

15.Enter [Zero_Direction] for Name and Feature Name.

The Line Definition dialog box updates as shown in Figure 2—37.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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Exercise 2c

Goal

Estimated Time

[NX8.5] Create a Model from a
Solid

In this exercise, you will prepare a solid NX model for composite
design with Fibersim using NX8 or NX 8.5. The completed model
displays as shown in Figure 2—38.

Figure 2-38

After you complete this exercise, you will be able to:

v' Extract a Tool Surface from a Solid

v' Create Net Boundary geometry

v' Extend a Tool Surface to account for manufacturing
trim

v' Create Extended Boundary geometry

v’ Extract a Ply Edge from a Solid

v' Create Rosette geometry

15 min

2-22
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Task 1 - Open a part.

1. Open MODEL_SETUP_B.prt. The model displays as shown in
Figure 2—39.

Figure 2-39

Task 2 - Extract Tool Surface from Solid.

1. Click = (Extract Geometry).

2. Select Face for Extract Geometry Type and Single Face under
Face Option as shown in Figure 2—40.

O| Extract Geometry |9 |X|
Extract Geometry Type A
[orace 1]
Face A
IFace Option m
+# Select Face (1) @J
Figure 2-40
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3. Select the rear surface of the solid as shown in Figure 2—41.

@ | Extract Geometry

Extract Geometry Type A

[ﬁa Face E

Face A

Face Option [Single Face @

 Select Face (1)

Settings A

M) Associative

M Fix at Current Tmestamp

M) Hide Original

[7] Delete Holes 26,

[7] Use Display Properties of Parent Part ~

Surface Type [Same as Original a /
[F=0k>") [ Apply | [ Gancel |

Figure 2-41

Select the extracted surface.

4
5
6. Right-click and select Properties.
7. Click on the General tab.

8

Enter [Tool_Surface] as shown in Figure 2—42.

< Y |Extra|:ted Face Properties | X ™

Feature Mame

[Tool_Sur:Eace| ]

Figure 2—-42

9. Click [ ok 1.
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Task 3 - Create Net Boundary geometry.

—
1. Click == (Extract Geometry).
2. Select Composite Curve for Extract Geometry Type.

3. Seleetthe-6-edges-ofthe-surfacg and set Joint Curves to General
as shown in Figure 2—-43.

Extract Geometry Type A

|~ Composite Curve L.

Curve | A

T

Specify Origin Curve

Settings A

[w Associative

[ Hide Original

[ Allow Self-intersection

Join Curves

Tolerance 0.0010

["] Use Display Properties of Parent Part
[-=ok=][ Apply |[ Cancel |

Figure 2—43

. Click [< 0K >].

. Select Curves for Selection Filter.

4

5

6. Select the composite curve.

7. Right-click and select Properties.
8

. Enter [Net_Boundary] for Name and Feature Name.

9. Click [0k .

10.Select Net_Boundary.
11. Right-click and select Edit Display.
12.Change the Color to Cyan (Color ID: 31) and Width to 0.13 mm.

13.Click [ ok .
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Task 4 - Create an Extended Tool Surface.

In this task, you will extend the net tool surface to provide a 0.6 in
(15mm) material excess for the manufacturing trim.

1. SelectInsert > Trim > Trim and Extend.

2. Select the 6 edges of Tool_Surface and enter [0-6-r]H15-mm)for
Distaneg as shown in Figure 2—44.

B8 i o oene >~ Pl
Type A
[gi?“ By Distance Lq ’ 7\\\
Edge to Move A 7
« Select Edge (6) \
Extension A ‘--’;I
Distance 0.6 in , e Z .\\“
Settings | v \‘\_\.
Preview v
<0k >|[ Apply |[ cancel | ; —— o
Y " /,—-""
Figure 2-44

3. Click f<0K>].

4. Select Edit > Surface > Reverse Normal.

Fibersim uses the tool surface normal to determine the direction of the
layup (male or female tool). To ensure the correct normal direction on
the tool surface, the recommended practice is to use the Reverse
Normal command.

5. Select Tool_Surface and note the arrow in the middle of the

surface indicating the normal direction of the surface as shown in
Figure 2-45. (Press <W> to display WCS.)

o

Figure 2—-45

2-26
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6. In this case the normal direction should point -Z direction. Click

to reverse the direction of normal.
7. Click to exit Reverse Normal command.

Task 5 - Create an Extended Tool Boundary.

1. Following the steps described in Task 3, extract the boundary
edges of the Tool_Surface. Rename the new boundary as
[Extended_Boundary], and change the color and line width to
Magenta and Thin Width.

2. The model should display as shown in Figure 2—46.

Figure 2-46

Task 6 - Extract a Ply Edge from a Solid.

The Extended Boundary curve created in Task 5 provides the
dimensions for the full plies. In this task, you will create a curve that
will provide dimensions for the shorter plies in the thicker area of the
part.
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1. Show Body (right-click in the Part Navigator and select Show).

2. Click & (Project Curve) and select the edges, of the solid as
shown in orange in Figure 2—47.

< |\ ‘ ﬁl‘[)iec{ﬁuwe |.J |— ‘X >

Curves or Points to Praject A

' Select Curve or Point (1)

Objects to Project To A

* Select Object (0} @
¥ Specify Plane
Projection Direction A
Settings v

Preview | v

Cancel

Figure 2—-47

3. Select Tool_Surface for Objects to Project To.

4. Click f[< 0Kk >].

5. Hide Body from the Part Navigator.

Task 7 - Create Rosette geometry.

1. Click + (Point).
2. Inthe Point type drop-down list, select Point on Face.

3. Indicate a placement point somewhere in the middle of the Tool
Surface.

Click [oK>].
Select Point in the Selection Filter list.

Right-click and select Properties.

N oo g &

Enter [Rosette_Origin] for Name and Feature Name.

8. Click / (Line).

2-28 CT2245 FS15NX_2 ©2016 Siemens PLM Software


rastheim
Cross-Out

rastheim
Inserted Text
Only 1 edge


Model Setup

9. Select the following:

* End Option: Along XC

» Start Limit: At Point

» Distance: 0in (0 mm)

* End Limit: Value

» Distance: 3in (76.2 mm)

» Start Option: Point > select Rosette_Origin

The Line Definition dialog box updates as shown in Figure 2—48.

10. Click [< 0k > .

11. Select Curve in the Selection Filter list.

12.Right-click and select Properties.

14.Click | < OK > .

o/ Line ox
Start Point A
Start Option [_+ Point E,!
+ Select Point (1) @l;l
End Point or Direction A
End Option {xc Along XC E.l
Support Plane v
Limits A
Start Limit At Point Lw]
Distance @ in m
End Limit [Value kv
Distance [ 3 in @
Settings v

Figure 2-48

13.Enter [Zero_Direction] for Name and Feature Name.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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Exercise 2d

Goal

Estimated Time

[INX9/10] Create a Model from a
Solid

In this exercise, you will prepare a solid NX model for composite
design with Fibersim using NX9. The completed model displays as
shown in Figure 2—49.

Figure 2—-49

After you complete this exercise, you will be able to:

v' Extract a Tool Surface from a Solid

v' Create Net Boundary geometry

v' Extend a Tool Surface to account for manufacturing
trim

v' Create Extended Boundary geometry

v' Extract a Ply Edge from a Solid

v' Create Rosette geometry

15 min
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Task 1 - Open a part.

1. Open MODEL_SETUP_B.prt. The model displays as shown in
Figure 2-50.

Figure 2-50

Task 2 - Extract Tool Surface from Solid.

1. Select More from Feature > Extract Geometry from the Home
tab as shown in .

Surface Analysis View Render Tools Application

Home Curve

EEJJ\ m T:l / u Llu}[ [Oﬁ <y Pattern Feature [g & Chamfer 3 f:if’ ﬁu Offset Region > 'L:Ln
¥ - B Unite - i £ Trim Body & Replace Face g
Sketch "‘\‘ O e Datum Extrude Hole Edge Morel]l Move Mare Through
. . T Plane” M € Shell Blend & Draft i Face X Delete Face M Curve Mes}
Direct Sketch ¥ Feature Detail Feature
=F Menu~ | No Selection Filter = | | Entire Assembly - Fl- 717 { @ Draft Body 1 Face Blend
.| & Part Navigator Design Feature
P = -
7| | Name & UptoD & Block [ Cylinder
= Sphere & Boss
bl 5 History Mode x o
H : & Pad @ Emb
+& Model Views aﬂ : oo
?—5 + ¢ @ Cameras & Slot @ Groove
i ey
+ [ Groups & Dart & Thread
ﬁ - % Model History Associative Copy
Tk Body (0) "Loft_Surface” v I =5 Extract Geometry I % WAVE PMI Linker
6‘\\ M Fixed Datum Plane (9) "Upperl” « = Pattern Geometry &% Mirror Feature
B[] Fixed Datum Plane (10) "Uppe... + £ Mirror Geometry 2 Promate Body
T A Eivad Matim Dlana (111 "Hnne o ramhine
Figure 2-51
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2. Select Face for Type.

3. Select the rear surface of the body as shown in Figure 2-52.

L} Extract Geometry O X
Type A
-
Face A
Face Option Single Face -
+ Select Face (1) &)
Settings A
Associative
Fix at Current Timestamp -
[¥] Hide Original
D Delete Holes

D Use Display Properties of Parent Part

Surface Type Same as Original o

Apply Cancel

Figure 2-52
4. Click| <0K=>
5. Select the extracted face.
6. Right-click and select Properties.
7. Select the General tab.
8. Enter [Tool_Surface] as shown in Figure 2-53.
{} Extracted Face Properties O X
Attributes | General
Feature Name A
.Feature Name_
[fToo! Surface]
Actions A
Figure 2-53
9. Click oK
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Task 3 - Create Net Boundary geometry.

1. Select Extract Geometry from the Home tab again and select
Composite Curve for Type.

2. Select the 6 edges of the surface and set Joint Curves to General
as shown in Figure 2-54.

-ﬁ} Extract Geometry

Type

i Composite Curve «|

Curve A
« Select Curve (6) [ |
Specify Origin Curve )‘

Settings A

Associative

Hide Original

D Allow Self-intersection

Join Curves General '
Tolerance 0.0010
D Use Display Properties of Parent Part .

Apply Cancel
Figure 2-54

Click | =0K = .
Select Curve from the Selection Filter list.
Select the composite curve.

Right-click and select Properties.

A A T

Enter [Net_Boundary] for Name and Feature Name.

8. Click OK

9. Select Net_Boundary.
10. Right-click and select Edit Display.
11. Change the color to Cyan and Width to 0.13mm.

12.Click | ©OK
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Home Curve Surface Analysis View Render Tools Application

& wo .

Sketch "‘\ O +

Dir ect Skelm

enu -

o
-
-

O

Datum Extrude

Plane™

No Selection Filter

Task 4 - Create an Extended Tool Surface.

In this task, you will extend the net tool surface to provide a 0.6 in
(15mm) material excess for the manufacturing trim.

1. [NX9] Select More from Feature > Trim and Extend from the
Home tab as shown in Figure 2-55.

& - = e
|' b’ < Pattern Feature g & Chamfer s @ iy Offset Region o> t‘é’; @ Through Curves &
# Unite ~ 5 Trim Body 58 Replace Face 32 Swept
Hale More] Move More Through More
- €] Shell B\end & Draft - Face X Delete Face - Curve Mesh & Fill Surface -
. B | Detail Feature s
| Entire Assembly - [l % I} = { @ Draft Body & Face Blend “> Blend Pocket
Trim
3 Split Body L¥ Trimmed Sheet ‘4 Trim and Extend
% Divide Face ¥ Delete Body
Figure 2-55

2. [NX9] Select the 6 edges of Tool_Surface and enter [0.6 in] (15
mm) for Bistaneg as shown in Figure 2-56.

L3 Trim and Bxtend

Type
& By Distance -

Edge to Move A

« Select Edge (6) @

Extension A

Distance | m in -

Settings v

Preview v

Apply Cancel
X6
Figure 2-56

3. [NX9] Click | <OK >

1. [NX10] Select Extend Sheet from the Surface tab as shown in
Figure 2-57.

Curve  Surface  Analysis View Render Tools Application  Fibersim
/85 |} Face Blend T} Four Point Surface & (ﬁ l:[_j {5 Trim Sheet W Trim and Extend [E] Sew 5
< | J o
£J Assthetic Face Blend ~ % Rapid Surfacing = z b [l Extend Sheet i Patch
Mare Extract  Offset 7 Trim Bod More
1 3 Styled Blend = @ Fill Surface - Geometry Surface b Inim Body " Se Snip Surface & Thicken -
Surface - Surface Operations
Figure 2-57
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2. [NX10] Select the 6 edges of Tool_Surface and enter [0.6 in] (15
mm) for Offset as shown in Figure 2-56.

£} Extend Sheet
Edge

i@ - offetjos -~
+ Select Edge (6) i

Limit A

Limit 1= offser - i
Jorser o4} n -1

Settings ¥V

Preview v

< OK = Apply Cancel

Figure 2-58

3. [NX10] Click = <OK> .

4. Select Edit Surface > More > Reverse Normal from the Surface
tab.

Fibersim uses the tool surface normal to determine the direction of the
layup (male or female tool). To ensure the correct normal direction on

the tool surface, the recommended practice is to use the Reverse
Normal command.

5. Select Tool_Surface and note the arrow in the middle of the
surface indicating the normal direction of the surface as shown in
Figure 2-59. (Press <W> to display WCS.)

Figure 2-59

6. In this case the normal direction should point -Z direction. Click
Apply | to reverse the direction of normal.

7. Click | Cancel @to exit Reverse Normal command.
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Task 5 - Create an Extended Tool Boundary.

1. Following the steps described in Task 3, extract the boundary
edges of the Tool_Surface. Rename the new boundary as
[Extended_Boundary], and change the color and line width to
Magenta (Color ID: 181) and 0.13 mm.

2. The model should display as shown in Figure 2—60.

Figure 2—60

Task 6 - Extract a Ply Edge from a Solid.

The Extended Boundary curve created in Task 5 provides the
dimensions for the full plies. In this task, you will create a curve that
will provide dimensions for the shorter plies in the thicker area of the
part.

1. Right-click on Body from the Part Navigator and select Show.
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3

Project

2. Click cue (Project Curve) from the Curve tab and select the
edges of the solid as shown in orange in Figure 2—61.

Curves or Points to Project A

+ Select Curve or Point (1) | m

Objects to Project To A

« Select Object (1) -4

Specify Plane i| @ s

Projection Direction A

Direction Along Face Normal ¥

Gaps ¥

Settings v

Preview i \

Apply || Cancel Select this curve.
Figure 2-61

3. Select Tool_Surface for Objects to Project To.

4. Click =0K-= .

5. Hide Body from the Part Navigator.

Task 7 - Create Rosette geometry.

1. Click pj; (Point) from the Curve tab.

2. In the Point type drop-down list, select Point on Face.

w

Indicate a placement point somewhere in the middle of the Tool
Surface.

Click @ <0K = |
Select Point from the Selection Filter list.
Select the created point.

Right-click and select Properties.

© N o g &

Enter [Rosette_Origin] for Name and Feature Name.

9. Click L/ (Line) from the Curve tab.
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10. Select the following:

» Start Option: Point > select Rosette_Origin
* End Option: Along XC

» Start Limit: At Point

» Distance: 0in (0 mm)

* End Limit: Value

» Distance: 3in (76.2 mm)

The Line Definition dialog box updates as shown in Figure 2—62.

ﬁ} Line 0 X
Start Point A
Start Option ~+ Point -
« Select Point (1) o 4
End Point or Direction A
End Option xc Along XC -
Support Plane v
Limits A
Start Limit At Point »
Distance @ in >
End Limit Value b
Distance 3 in -
Settings v

< 0K = Apply Cancel
Figure 2—62

11.Click | <0K =

12. Select Curve from the Selection Filter list.
13. Select the created curve.

14.Right-click and select Properties.

15. Enter [Zero_Direction] for Name and Feature Name.

16.Click <= 0OK =

2-38 CT2245 FS15NX_2 ©2016 Siemens PLM Software



Model Setup

Exercise 2e

& Part Navigator

NX Model Setup from Planes
and Surface (Optional)

In this exercise, with minimal instruction, you will prepare a NX model
for composite design with Fibersim. The completed model should
display as shown in Figure 2—63.

Name =

uE

MOD
MOD
MOD
M Da
Tl

Goal

Estimated Time

‘.{é‘;Histury Mode
= Model Views
= [ Cameras
# 5 User Expressions
= Model History

A%, Body (1) "Master_Surface”

[A*/ Composite Curve (21) "Net Boundary”
g Offset in Face (22) "Extended Boundary®
4 Trimmed Sheet (23)

A+ Point (24) "Rosette_Origin®

. Line (25) "Zero Direction”™

Figure 2-63

After you complete this exercise, you will be able to:

v' Create Net Boundary geometry

v' Create Extended Boundary geometry
v' Create a Tool Surface

v' Create Rosette geometry

15 min
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Task 1 - Open a part.

1. Open MODEL_SETUP_C.prt. The model displays as shown in
Figure 2—64.

Figure 2—-64

Task 2 - Create a Net Boundary.

1. Create a Net Boundary by intersecting the Master_Surface with
the planes LEFT, RIGHT, TOP, and BOTTOM and then trimming
the resulting curves to create a closed loop.

2. Modify the graphic properties of the Net Boundary. The resulting
model should display as shown in Figure 2—65.

@& Part Navigator

Name =
£5 History Mode

& Model Views

-+ [% Cameras

+ = User Expressions

- Model History
A% Body (1) "Master_Surface”
M[] Datum Plane (2) "Bottom™
M [] Datum Plane (3) "Left"
@[] Datum Plane (4) "Right"
M [] Datum Plane (5) "Top™
M&} Intersection Curves (2
"/ Composite Curve (21) "Net Boundary”

Figure 2—65
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Task 3 - Create an Extended Boundary.

1. Create an Extended Boundary by offsetting the Net Boundary by
0.788 in (20 mm) on the Master Surface.

2. Modify the graphic properties of the Extended Boundary so that
the resulting model displays as shown in Figure 2—66.

& Part Navigator

Name &
i -s:;};';_:History Mode
=L Model Views
=« [Zh Cameras
+ = User Expressions
== Model History
M%, Bod
A€, Body (1) "Master_Surface”
M Da
FOD
MO Dat :
*/ Composite Curve (21) "Net Boundary”
¥4 Offset in Face (22) "Extended Boundary®

Figure 2—66

Task 4 - Create a Tool Surface.

1. Create a Tool Surface by trimming the Master Surface with the
Extended Boundary.

Task 5 - Create the Rosette geometry.

2. Create a point in the middle of the Master_Surface and rename it
[Rosette_Origin].

3. Create a 3.937in (100mm) line that starts at the Rosette Origin and
is aligned with the part’s Y-direction. Rename the line as [Zero
Direction].
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4. The model is now ready for composite design with Fibersim and
should display as shown in Figure 2—-67.

@ Part Navigator

Name =

.if_;_

History Mode
Model Views

®-+ % Cameras

% Body (1) "Master_Surface”
@O Da ;

User Expressions
Model History
W%, Body (0)

m Plan -

(3) "

Bottom

Datum Plane (5) °T

.- #g} Intersection Curves (20)

-*/ Composite Curve (21) "Net Boundary®
- Offset in Face (22) "Extended Boundary®
-~ Trimmed Sheet (23)

-~ Point (24) "Rosette_Origin”

-, Line (25) "Zero Direction”™

Figure 2—67
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Chapter 3

Introduction to Ply-Based Design

This chapter includes:

v'Exercise 3a: Basic Part with 8 Full-body Plies

v'Exercise 3b: Reinforcement Plies, Sequencing, and Cutouts
v'Exercise 3c: Flat Pattern

v'Exercise 3d: Design to Extended

v'Exercise 3e: Wrapped Ply

v'Exercise 3f: Create Basic Part
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Exercise 3a

User Guide Reference:
2.6 Laminates

2.7 Rosettes

2.8 Plies

B.3.2 Mirror Laminate

Goal

Estimated Time

Basic Part with 8 Full-body Plies

In this exercise, you will cover a part with eight full-body plies. The
completed model displays as shown in Figure 3—1.

Figure 3-1

After you complete this exercise, you will be able to:

v' Create a Laminate

v' Create a Rosette

v' Create a single full-body ply

v Create three full-body plies simultaneously

v' Mirror four plies about the laminate neutral axis

10 min
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Task 1 - Create a Laminate.

1. Open INTRO_PLY_A.prt. The model displays as shown in
Figure 3-2.

Figure 3-2

Alternatively, youcangoto | 2. Press <F9> to start Fibersim.
Start (or File) > All
Applications > Fibersim
or click on the Fibersim
icon to start Fibersim.

3. In the Application Tree, select Laminate under Basics. as shown
in Figure 3-3.

.Fibersim - list Laminate

File Edit View Action TJools Help
DB« &EXY.
Applications (7)[x]
[@Fibersim la

= Basic

| é-‘_
|

Fs

-~ Rosette
- H Py
- & Core
- =k Design Station =
 H Cutout
IR Darts
# Advanced

Figure 3-3

Alternatively, you can ) ~
highlight Laminate, 4. Click || (Create New).

right-click in the main
Fibersim window, and
select Create New.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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5. In the Laminate’s Standard form, enter the following parameters:

« Name: Cowl

o Step:1

6. Next to Default Material, click |7 (Link with Database Link Dialog)
to open the link Material via Default Material dialog box.

7. Click checkbox for PPG-PL-3K and click E to link the
material to the laminate.

Task 2 - Link Geometry.

1. Next to the Layup Surface field, click (Link Geometry) as
shown in Figure 3-4.

Standard | Analysis" Details H Histmyl

* Name [Cowl

Parent [

<

5] O 7 [

Sequence [A
Step [l|

Sequence Order [Ascending

Default Material| FFG—-FL—3K

Geometry

Layup Surface
Met Boundary

GEn

Extended Bvoundary_.

Figure 3—4

2. In NX, select the surface as shown in Figure 3-5.

Objects

Sheet Body 'TOOL SURFACE' (part of F |_GEOM) selected

BB ~ [Selcct Layup Surface |- | % [

Select All

« Select Objects (1)

Invert Selection

Other Selection Methods

<< CIE®],

Filters

ok ][ Ganeet |

Figure 3-5

3. Click [0k .
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If you need to delete a
Laminate, select its name
in the list, right-click, and
select Delete.

_S‘[andard | Analysis" De‘[ails" History]

4. Use the same procedure to link the following geometry:

* Net Boundary: Net Boundary (Cyan Boundary)
» Extended Boundary: Extended Boundary (Magenta Boundary)

5. The Laminate Standard form updates as shown in Figure 3—6.

* Name lCle l Design Boundary
Parent I Q @
Sequence iA l
Step 11 l
Seguence Order !Ascending @ ggzt e
endel
Default Material @
. Geometry
Layup Surface TOOL SURFACE
Net Boundary NET BOUNDARY | |
—— — = D l I Generate Layer Parent for Plies ]
Extended Boundary| EXTENDED BOUNDARY [ = ]
Zone-Based Options
l O Automated Deposition ]
Figure 3-6

6. Click to complete the laminate creation and return to

the list view. Select the Cowl laminate from the list view to display
the laminate on the NX model as shown in Figure 3—7. The arrow
represents the layup direction, which is inherited from the laminate

surface normal.

Figure 3—7

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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Task 3 - Create a Rosette.

1. Inthe Application Tree, select Rosette under Basics as shown in

Figure 3-8.

..Fibersim - list Rosette
File Edit View Action Tools Help
EmN e
Applications (7)[x]
[@Fibersim @

Fs

= Basic

= Laminate

B FRosette |
= L

& Core

~ == Design Station |

[ Cutout
IR Darts
= Advanced
® Volume Fill

Figure 3-8

2. Click _| (Create New).

3. Click (Link Geometry) next to Origin.

4. Select only the Existing Point filter as shown in Figure 3-9.

e e s e
SF | Fibersim Point Selection Dialog | v | © | X [l

Origin A |
F

Figure 3-9

5. Select Rosette Origin.

6. Click [ ok 1.

7. Select Zero Direction for Direction.
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8. The Rosette form updates as shown in Figure 3-10.

* Name 1ROSOO]_ l
* Surface [TOOL SURFACE
*Origin [ROSETTE ORIGIN [+]
* Direction|ZERO DIRECTION

Figure 3-10

9. Click to complete the rosette creation and return to the
list view.

Task 4 - Create a single full-body ply.

1. Inthe Application Tree, select Ply under Basics as shown in
Figure 3-11.

“Fibersim - list Plies

File Edit View Action Tools Help

(L0Ee®axT
Applications Fx)
l@ Fibersim a
= Basic |
= Laminate '
-k Rosette
Ply
& Core
-~ 5g Design Station
- B Cutout
~B§ Darts
= Advanced
# VYolume Fill

Figure 3-11

m

2. Click | (Create New).
3. For the POO01 ply, enter the following parameter:
o Step: 10

4. Click to complete the ply creation and return to the list
view.
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For [20,10], the 20 means

that the first newly created
ply has the number 20 and
the other ply numbers are

generated in increments of
10.

Task 5 - Create 3 full-body plies simultaneously.

1. In Object Count, enter [3] as shown in Figure 3-12.

“Fibersim - list Plies

File Edit View Action Tools Help
(3 IDRhedaRrRY
Applications EIE3]
{@Fibersim a
= Basic -

= Laminate

i Rosette

_ Ply

Figure 3-12

2. Click | (Create New).

3. Inthe Step field, enter [20,10] as shown in Figure 3-13.

Standard | Net Geometry H Extended Geometry " Analysis}&

* Name [<Different> ]
Parent {é Cowl @
Material @ &

Rosette [+ RoSOO 2]
Specified Orientation[O Q
Sequence A ]
Step 20, 10| ]

Figure 3-13

4. Press <Ctrl> + <T> to toggle to Table mode. The new plies, P002,
P003, and P004, display in the table view as shown in
Figure 3-14.

Standard ‘ Net Geometry H Extended Geometry " Analysis H Result Boundary Featu{es" Detailsl
> Material

Projected :

*Name Parent Sequence Step Rosette Specified Orientation
1|p002 Cowl i 2 20 ROS00: jfE o - =4
2|P003 Cow w&@ a 30 ROS00: ﬂ@ 0 A @x
2| po04 cow i 2 40 ROS00: pfE 0 - Az
Figure 3-14

3-8
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5. In the Specified Orientation field, enter [45], [90], and [-45] as
shown in Figure 3-15.

Standard | Met Geometry " Extended Geometry " Analysisu Result Boundary Features" Detailsl

*Name Parent Sequence Step Rosette Specified Orientation Material Projected z
1|po02 Cowl B 2 20 ROS00: jwfE 45 - Az
2| poo3 Cow m@ a 30 ROS00: g.@ 30 - @x
3| po04 Cow ﬁ@ a 40 ROS00: -!.q -45 ] x
Figure 3-15

6. Press <Ctrl> + <T> to return to Form mode.

7. Click E to complete the creation of the three new plies
and return to the list view. The four plies PO01, P0O02, P0O03, and
P004, are listed as shown in Figure 3-16.

Standard | Net Geometry H Extended Geometry ” Analysis" Result Boundary Features " De‘[ailsl

* Na;u-: Parent Sequence Step Rosette Specified Orientation Mate
POO1 Cowl A 10 ROS001 0
PO02 Cowl A 20 ROS001 45
POO3 Cowl A 30 ROS001 a0
POD4 Cowl A 40 ROS001 -45
Figure 3-16

Task 6 - Mirror four plies about the laminate neutral axis.

1. Select Tools > Operations > Mirror Laminate as shown in
Figure 3-17.

Derivative Laminates L | Mirror Laminate -* ‘

Figure 3-17

lIooIs] Help

J Design Checker mt[ ¥4
{ 8F Partial Boundary Editor ] B

5 ST S R T Geometry H Analysis" Result Boundary
] S b erial Sequence Specified Ori
‘ Compatibility Tools o -

|
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2. The Mirror Laminate dialog box opens as shown in Figure 3—18.

.Fibersim - Mirror Laminate

#1000 R FGOE > 75>
Laminate [E Cowl a Mirror Or Copy
Start Component @ Mirror (Copy
End Component New Step[l
[CIPivot Component £ Mirror ]
Figure 3-18

3. For the Start Component, click (Link with Link Dialog) as
shown in Figure 3-19.

Fibersim - Mirror Laminate

.E:} - - y 40 & = ”'pj‘hl D So*t' 7 »
Laminate [E Cowl Q = . Mirror Or Copy
Start Component @ Mimor (O Copy
End Component g Step{l ]
[TIPivot Compaonent [ = Mirror ]

Figure 3-19

4. Click checkbox for PO01 as shown in Figure 3-20.

1 DR+ LRERYSOOE:

Standard ‘ Net Analysisu ExtAnaIysisl

=) Object Type * Name Parent Derived From
]
O ey POD2 Cowl
O @vry POO3 Cowl
o @EPy PO04 Cowl
Figure 3-20

5. Click [ ok .

Repeat Steps 3 through 5 to link PO04 to End Component. The
Mirror Laminate form updates as shown in Figure 3-21.

Laminate [E Cowl

a r Mirror Or Copy
Start Component| PO0 1 ® Mirror (O Copy
End Component [P0 04 B na Step[L ]

= Mirror {

[CIrivot Component

Figure 3-21

3-10
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7. In the New Step field, enter [50] as shown in Figure 3-22.

Laminate {E Cowl @ . Mirror Or Copy

Start Component| PO0 1 [j @® Mirror O Copy
End Component [F004 INew Stepﬂ5 0 I l
[CIrivot Component = Mirror ]

Figure 3-22

8. CliCk[ E Mirror ]

9. The Fibersim message window opens prompting you that four
components were generated successfully as shown in
Figure 3-23.

“Fibersim

Object Message

Mirrar Laminate @ Generated 4 component(s) successfully.

Figure 3-23

10.Click [ oKk .

11. In the Mirror Laminate dialog box, click to complete the
mirror operation and return to the list view. The updated list of plies

P0O01 to P0O08 displays as shown in Figure 3—-24.

Standard | MNet Geometry " Extended Geometry " Analysis" Result Boundary Features" Detailsl
X Narne Parent Seguence Step Rosette Specified Orientation Mati
éPDDl Cowl A 10 ROS001 0

POO2 Cowl A 20 ROS001 45

P0OO3 Cowl A 30 ROS001 90

PO04 Cowl A 40 ROS001 -45

P0OOS Cowl A 50 ROS001 -45

PO06 Cowl A 60 ROS001 90

POO7 Cowl A 70 ROS001 45

POO8 Cowl A 80 ROS001 0

Figure 3-24

12.Close Fibersim.

13.Save the model.
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Exercise 3b

User Guide Reference:
2.8 Plies

B.2.3 Composite
Sequence Manager
2.10 Design Stations
2.11 Cutouts

Goal

Estimated Time

Reinforcement Plies,
Sequencing, and Cutouts

In this exercise, you will create reinforcement plies and interleave
them using the Composite Sequence Manager. You will also create a
cutout and run an analysis comparing the results. The re-sequenced
list of plies is shown in Figure 3-25.

Object Type Object Name Parent Sequence Step Specified Orientation
== Laminate Cowl A ¥

B ry PO01 Cowl A 1 0
B ry P002 Cowl A 2 45
BB Py P003 Cowl A 2 45
& ry P004 Cowl A 3 45
B ry PO05 Cowl A 4 0
B ry PO06 Cowl A 4 0
BB Py PO07 Cowl A 5 90
B ry P00 Cowl A 6 45
B riy PO09 Cowl A 6 45

_Hpy  POL0 Cowl A 7 45

My po1l Cowl A 8 -45
B ry P012 Cowl A 9 45
@ Py P013 Cowl A g9 45
B ry PO14 Cowl A 10 90
B Py P015 Cowl A 11 45
B ry P016 Cowl A 12 0
B ry PO17 Cowl A 12 0
B ry P018 Cowl A 13 45
B Py P019 Cowl A 13 45
B ry P020 Cowl A 14 0

Figure 3-25

After you complete this exercise, you will be able to:

v Create Reinforcement Plies

v' Use the Composite Sequence Manager to interleave
reinforcement plies

v Rename plies to match the lay-up order

v' Create Design Stations and run a core sample
analysis

v' Create a Cutout

v Run an analysis and verify the results

15 min

3-12
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Enable Category Display
option to see the category
names in the Name
column.

Task 1 - Open a part.

1. Select File > Open and select INTRO_PLY_B.prt.

If you completed Exercise 3a, you can continue working with
INTRO_PLY_A.prt instead. The model displays as shown in
Figure 3-26.

Figure 3-26

Task 2 - Create Reinforcement Plies.

1. Press <Ctrl> + <L> to open the Layer Settings window in NX.

2. In the Layers list, show Reinforcement Plies layer category as
shown in Figure 3—-27. The model displays the boundaries for
reinforcement plies as shown in Figure 3-28.

T Layer Settings ]T]E]?

Find Layer from Object

Select Object (0)

Work Layer

Work Layer

Layers

' Select Layer By Range/Category
I [ Category Display I

| Category Filter %

H>!>EE|>

Name = ' Visible... Object Co
= @ ALL O 387

#-[1] Cross Section 12

#-0 Cutout 2

#-[] Flat Pattern Placement 27

#-M Laminate Geumetu | 77

# M Reinforcement Plies 102
e R

=¥ Rosette Geometry 2

H M Carem Dlanan Cnminn ]

Figure 3-27

logoooono
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Figure 3-28

Click [ Close™].
Press <F9> to start Fibersim.

In the Application Tree, select Ply under Basics.

o a0 ~ w

For Object Count, enter [6] as shown in Figure 3-29.

Fibersim 14 - list Plies

File Edit View Action Tools Help

m: i e R ){"V{?@I

Applications EE3 = = Bt

I@ Fibersim a Standard | Net Geon

= Basic ..
Name Parent

= Laminate E !
L Rosette POOL {Cowl
L P002 Cowl
& Core PO03 Cowl
Figure 3-29

7. Click | (Create New).

8. Inthe Geometry area, click (Link Geometry) for Net > Origin.

9. Make sure that the Existing Point filter is selected as shown in
Figure 3-30.

@%F N r.':iv-z;,/,/q, >

|T|Il_f-iBE;FPoint Selection [ﬁalog [?|_€_) |?

Figure 3-30

3-14
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10.Select LH Reinforcement Origin.

11. Click [ oK.

12.For Boundary, click (Link Geometry).

13.Select LH Reinforcement.

14.Click [ ok .

15.Press <Ctrl>+ <T> to switch to Table mode. The new plies display
as shown Figure 3-31.

Standard | Met Geometry " Extended Geometry " Analysis" Result Boundary Features " Detailsl
a"‘Narne Parent Seguence | Step Rosette Specified Orientation | Mate
1|poos Cowl 2 50 ROSO01 g o ¥ <Cov
5 po10 cow ME 2 100 ROS001 g o & <Cov
3lepo1r  cow A 110 Rosool g o W <Cov
4 po12 cowl B 2 120 rRosool g o ¥ <Cov
s|po1z  cow A 130 Rosool g0 W <Cov
6 po14 cowl B 2 140 Rosool g o & <Cov
Figure 3-31

16.1n the Specified Orientation field, enter [45], [0], [45], [45], [0], and
[45] as shown in Figure 3-32.

Standard | Met Geometry " Extended Geometry " Analysis" Result Boundary Features" Detailsl

*Na‘r:we Parent Seguence | Step Rosette Specified Orientation | Mate
12009 Cow B2 30 ROS001 g 45 ¥ <Cov
2|00 cow A 100  ROSO0L B0 % <Cov
3/po11 cow B2 110 ROS001 g 45 ¥ <Cov
4 po12 cow B 2 120 ROS001 g 45 % <Cov
's|po13 Cow B2 130 rRoso0l g o ¥ <Cov
& 2014 cowl g 2 140 ROS001 g 45 B <Cov

Figure 3-32

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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17.Click [0k ] to display the new plies as shown in Figure 3-33.

M= BEWES R FBEDIN

Standard | Net Geometry " Extended Geometry " Analysis " Result Boundary Features " Details]
* Name Parent | Seguence | Step | Rosette Specified Orientation | Material : Projected
POO1 Cowl A 10 ROS001 0 PPG-PL-3K &
POO2 Cowl A 20 ROS001 45 PPG-PL-3K &
P0OO3 Cowl A 30 ROS001 90 PPG-PL-3K &
PO04 Cowl A 40 ROS001 -45 PPG-PL-3K &
P0OO5 Cowl A 50 ROS001 -45 PPG-PL-3K &
PO06 Cowl A 60 ROS001 90 PPG-PL-3K &
POO7 Cowl A 70 ROS001 45 PPG-PL-3K &
Po08 Cowl A 80 ROS001 0 PPG-PL-3K &

A ROS001

A ROS001

A ROS001

A ROS001

A ROS0D01

A ROS001

Figure 3-33

Task 3 - Use the Composite Sequence Manager to interleave the
reinforcement plies.

1. Inthe ply toolbar, click = (Composite Sequence Manager).

2. Drag and drop the plies to rearrange them in the following order: 1,
9,2,10,3,11,4,5, 12, 6, 13, 7, 14, and 8. The updated list is
shown in Figure 3-34.

Object Type | Object Name | Parent : Seguence : Step E Specified Orientation | Material : Dirg

== Laminate  Cowl A 1 PPG-PL-3K

__HEpy  pool Cowl A 10 0 PPG-PL-3K
- Py PO0O9 Cowl A 15 45 <Cowl : PP..
- @ Ply PO02 Cowl A 20 45 PPG-PL-3K
Ery PO10 Cowl A 25 0 <Cowl : PP...
- i@ Ply P003 Cowl A 30 90 PPG-PL-3K
- [ Ply PO11 Cowl A 35 45 <Cowl : PP..
B Py P004 Cowl A 40 -45 PPG-PL-3K
By P00S Cowl A 50 45 PPG-PL-3K
- [l Ply P012 Cowl A 55 45 <Cowl : PP..
- @ Ply PO06 Cowl A 60 90 PPG-PL-3K

. Ery PO13 Cowl A 65 0 <Cowl : PR..
. | Ply POO7 Cowl A 70 45 PPG-PL-3K
- [ Ply P014 Cowl A 75 45 <Cowl : PP..
Epy  poog Cowl A 80 0 PPG-PL-3K

Figure 3-34

3. Click [ ok .
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Alternatively, you can
select PO09, press and
hold <Shift> and then
select PO14 to highlight the
range of plies.

Task 4 - Create RH plies using Create Based On.

1. Select the Name column to sort the plies by name and ensure that
POO01 is at the top as shown in Figure 3-35.

Standard | Net Geometry " Extended Geometry " Simulation Options H Analysis " Result Bot
*Na:ae Parent | Step . Material Sequence Specified Orientation
POO1 Cowl 10 «Cowl :PR.. A 0
P0OO2 Cowl 20 <Cowl:PR.. A 45
PO0O3 Cowl 30 <Cowl :PR.. A a0
PO04 Cowl 40 <Cowl :PR.. A -45
P0O0O5 Cowl 50 PPG-PL-3K A -45
PO0G Cowl 60 PPG-PL-3K A 90
POO7 Cowl 70 PPG-PL-3K A 45
Cowl 80 PPG-PL-3K A 0
Cowl 15 <Cowl:PP.. A 45
Cowl 25 <Cowl:PR.. A 0
Cowl 35 <Cowl:PP.. A 45
Cowl 55 <Cowl : PR.. A 45
Cowl 65 <Cowl :PR.. A 0
Cowl 75 <Cowl:PR.. A 45

Figure 3-35

2. Click P009 in the list and drag down to P014 to highlight the plies
from PO09 to P014.

3. With the six plies highlighted, right-click and select Create Based
On as shown in Figure 3-36.

POO7 Cowl 70 PPG-PL-3K

A 45
POOB Cowl 20 PPG-PL-3K A 0
<Cowl : PP.. A

Tl - DD

Figure 3-36
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New plies P015 to P020 are created and displayed as shown in
Figure 3—-37.

» Make sure the new plies are shown in Form mode as in
Figure 3-37. You can press <Ctrl> + <T> to switch from Table
mode to Form mode.

Standard | MNet Geometry ” Extended Geometry " Analysis” Result Boundary Features " De‘[ailsl

* Name I<Diffe rent> ] Geometry
Parent iz Cowl a @ MNet
Material PPG-PL-3K G || origin
Rosette [ rosoo1 B[O || soundary
Specified Orientationl(Diffe rent> a e
Sequence A J || producibitity
Step [<Di fferent> ] Flat Pattem
(O Extended
Figure 3-37

On the Standard tab, in the Geometry area, click (Link
Geometry) for Net > Origin.

Turn on the Point on Surface option as shown in Figure 3-38.

2% L ewe s 2 HAY]

Figure 3-38

Rotate the model and indicate a location on the surface in
approximately the location shown in Figure 3-39.

Indicate a point.

Figure 3—-39

3-18
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8. Click [ ok .

9. Click (Link Geometry) for Boundary.
10.Deselect LH Reinforcement by <Shift> + selecting.

11. Select RH Reinforcement.
12.Click [ oKk .
13.Click to display the modified plies in the list view as

shown in Figure 3—40.

Standard | Net Geometry ” Extended Geometry “ Simulation Options” Analysis“ Result
*Name | Parent Step Material Sequence Specified Orientation
POO1 Cowl 10 <Cowl : PR.. A 0
POO02 Cowl 20 <Cowl: PR.. A 45
POO3 Cowl 30 <Cowl : PP.. A a0
POD4 Cowl 40 <Cowl : PP.. A -45
POO5 Cowl 50 PPG-PL-3K A -45
POO06 Cowl 60 PPG-PL-3K A 90
POO7 Cowl 70 PPG-PL-3K A 45
POO& Cowl 80 PPG-PL-3K A ]
PO09 Cowl 15 <Cowl : PR.. A 45
PO10 Cowl 25 <Cowl : PR.. A ]
P0O11 Cowl 35 <Cowl : PR.. A 45
P0O12 Cowl 55 <Cowl : PP.. A 45
P0O13 Cowl 65 <Cowl : PP.. A ]
P014 Cowl 75 <Cowl : PR.. A 45
PO16 Cowl 25 PPG-PL-3K A ]
P0O17 Cowl 35 PPG-PL-3K A 45
P0O18 Cowl 55 PPG-PL-3K A 45
P019 Cowl 65 PPG-PL-3K A ]
PO20 Cowl e PPG-PL-3K A 45
Figure 3—40
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14.1n the Sort drop-down list, select Sequence, Step and Name. The
list of plies updates as shown in Figure 3-41.

e q‘;&ﬁ D !! Sort|Sequence, Step and Name /% Sroup‘

e £ B Y 8 % 5 F B H
Standard | Net Geometry ” Extended Geometry ” Analysis ” Result Boundary Features VE
*Name Parent Sequence Step Rosette Specified Orientation
POO1 Cowl A 10 ROS001 0
PO09 Cowl A 15 ROS001 45
PO15 Cowl A 15 ROS001 45
POO2 Cowl A 20 ROS001 45
PO10 Cowl A 25 ROS001
PO16 Cowl A 25 ROS001
PO03 Cowl A 30 ROS001 90
PO11 Cowl A 35 ROS001 45
PO17 Cowl A 35 ROS001 45
POO4 Cowl A 40 ROS001 -45
PO0S Cowl A 50 ROS001 -45
PO12 Cowl A 55 ROS001 45
PO18 Cowl A 35 ROS001 45
PO0G6 Cowl A 60 ROS001 90
PO13 Cowl A 65 ROS001
PO19 Cowl A 65 ROS001
POO7 Cowl A 70 ROS001 45
PO14 Cowl A 75 ROS001 45
PO20 Cowl A 75 ROS001 45
PO0S Cowl A 80 ROS001 0
Figure 3-41

Task 5 - Rename the plies to match the layup order.

1. Clickinthe list of plies, press <Ctrl> + <A> to select all of the plies,
right-click, and select Modify.

2. In the Name field, enter [PO01,1] and press <Enter>.

3. Click [ ok .
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Task 6 - Re-sequence the plies to increments of 1 using the
Composite Sequence Manager.

1. Click = (Composite Sequence Manager).

2. Click | sequence Options | (Sequence Options) as shown in
Figure 3—42.

Fibersim - Composite Sequence Manager
P 1 + RB RV FITE] s
Laminate{é Cowl a[j Show Child Com

Sequence Options It!

= % & * Initial Step [10 ]

*
T Obje Step Increment[lO ]

5= Laminate Cowil MMaintain Same Step

IE Py For Resequence Mode
[l Ply P02
CH Py pooz | @Sequence and Step  (Step Only
©H® Phs pnnAa T L 3
Figure 3-42

3. Modify the following parameters:

* Initial Step: 1
* Step Increment: 1

4. Select the Cowl laminate from the listand click %# (Resequence).
The Step column updates with increments of 1 as shown in
Figure 3—-43.

Laminate[z Cowl E] Show Child Components

Sequence Options

PR EE B il
Object Type Object Name Parent Sequence Step Specified Orientation
& Laminate  Cowl A 1
Ply PO0L Cowl A i 0
-~ Ply P002 Cowl A 2 45
M Py 003 Cowl A 2 45
-~ ry PO04 Cowl A 3 45
B Py PO0S Cowl A 4 0
B ry PO06 Cowl A 4 0
~H Ply PO07 Cowl A 5 90
M Py PO0S Cowl A 6 45
B ry PO09 Cowl A 6 45
B Py PO10 Cowl A 7 -45
B riy PO11 Cowl A 8 -45
- [l Py PO12 Cowl A 9 45
-~ Ply PO13 Cowl A 9 45
- ply PO14 Cowl A 10 90
B ry P15 Cowl A 11 0
B Py PO16 Cowl A 11 0
Figure 3-43

5. Click [ ok .
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Task 7 - Create a Cutout.

1. In NX, press <Ctrl> + <L> to open the Layer Settings window.

2. Turnon the Cutout Layer Category to show Cutout geometry. The
model displays the cutout geometry as shown in Figure 3—44.

Figure 3-44

3. Click [ Ciose .
4. Press <F9> to start Fibersim.

5. Inthe Application Tree, select Cutout under Basic as shown in
Figure 3-45.

Applications (&[]
[@ Fibersim @
= Basic
= Laminate
= Rpsette
- H Py
~ & Core
- = Design Station

% Darts

Figure 3-45

6. Click | (Create New).

7. For the Origin, click (Link Geometry).

8. Make sure that the Existing Point selected and select Cutout
Origin.

3-22
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9. Click [0k .

10. For the Boundary, click (Link Geometry).

11. Select Cutout Boundary.

12.Click twice to save COUTOO1.

Task 8 - Verify the results.

5. Select the Analysis tab.

Analysis Details | History

1. Inthe Application Tree, select Ply under Basics.

2. Highlight all of the plies in the list and click & (Net Producibility)
from the object toolbar area.

3. Inthe message window indicating that the material width has been
exceeded, click [0k,

4. Inthe Application Tree, select Laminate under Basics.
Double-click on Cowl laminate to display its form.

6. Click | & Update |. The results display. Compare the Net results

and the with Cutout results as shown in Figure 3—46.

2 Name{COWl
Preliminary Analysis Data

Net A

Analysis Status @ Up—to-date Zone-Based Weight b
Centerof Gravity} (1) 19.861891 —in 4~ || with Cutout
Area [26188.958115 in? | || Center of Gravity| (1) 20.01 ~.664604 8.0+
Weight [7.188869 Ib| || Area 24715.8 in?
Cost [646.99821 | || weight 6.784514 )
Perimeter [3022.582353 in| || Cost 8
MOITensor  |2790.194122 10/lbmein? | || Perimeter

MOI Tensor 954415 —1Ibm#in?|
Extended V.
Figure 3-46
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User Guide Reference:
2.10 Design Stations

Task 9 - Create Design Stations and discuss the various types of
core sample analysis.

1. Inthe Application Tree, select Design Station under Basic as
shown in Figure 3-47.

Applications (=[x
{@ Fibersim E!
=+ Basic
= Laminate
= Rosette
[ Py
_ & Core

~ Design Station
= Cutout
P& Darts

Figure 3-47

2. Click | (Create New).

3. Inthe Design Station Standard form, in the Core Sample Type
drop-down list, select All.

4. Inthe Design Station toolbar, click &= (Core Sample).

5. A Fibersim message window opens prompting you that the core
sample has completed successfully as shown in Figure 3-48.

“Fibersim

Object Message
DsS001 @ Core sample of DS001 completed successfully.

Figure 3-48

6. Click [0k .

3-24
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7. Core Sample Analysis report is displayed as shown in

Figure 3—-49.

Name: D3001
Parent:  Cowl
Rosette: ROS001

Identifier. ROSETTE ORIGIN

Location: (19.185142 0.095741, 18.677319)

Units: Inch {in}

Total Component Count: 8

Total Thickness: 0.060000

T TN R
PO01 Al 0

P04 A3
POOT A5
PO10 AT
PO11 A3
PO14 A10
P07 A12
PO20 Al

45

a0

-45

-45

90

45

0

Core Sample Analysis

PPG-PL-3K
PPG-PL-3K
PPG-PL-3K
PPG-PL-3K
PPG-PL-3K
PPG-PL-3K
PPG-PL-3K

PPG-PL-3K

Figure 3-49

Detailed Design Station Information

T BTN

0.007500

0.007500

0.007500

0.007500

0.007500

0.007500

0.007500

0.007500

8. Scroll down to display the Detailed Design Station Information as
shown in Figure 3-50.

“ Actual Fiber Direction Relative Fiber Direction

PO01 0.000000

PO04 45.000007
POO7 90.000000
PO10 -45.000007
PO11 -45.000007
PO14 90.000000
P07 45.000007
P020 0.000000

90.000000

134.9999883

179.999999

45.000007

45.000007

179.999999

134.999893

90.000000

0.000000
45.000007
90.000000
-45.000007
-45.000007
90.000000
45.000007

0.000000

Figure 3-50

0.000000

44999993

80000099

-44.999993

-44.999993

89999999

44999993

0.000000
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9. Scroll down further to display the Laminate Rating Analysis as
shown in Figure 3-51.

Laminate Rating Analysis

Rated Laminate Thickness: 0.060000
Rated Component Count: (of 8)

% Symmetry: 100.000000
% Weighted Symmetry: 100.000000
% Mechanical Symmetry: 100.000000
% Laminate Balance: 100.000000

% Laminate Warpage: 0

List of Rated Components Only

P001 ] Al Yes Yes

PPG-PL-3K
PO04 45 A3 PPG-FPL-3K Yes Yes
B007 90 A5 PPG-PL-3K Yes Yes
PO10 -45 AT PPG-PL-3K Yes Yes

-C-
BO11 -45 AB PPG-PL-3K Yes Yes
P014 90 A10 PPG-PL-3K Yes Yes
P07 45 Al2 PPG-PL-3K Yes Yes
B020 ] Ald PPG-PL-3K Yes Yes
Figure 3-51

10.Click to close the report and return to the list view.

11. Close Fibersim.

12.Save the model.
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Exercise 3¢ | Flat Pattern

User Guide Reference: In this exercise, you will create a flat pattern. The completed model is
2.5 Flat shown in Figure 3-52.

Pattern/Producibility

Simulations

Figure 3-52

Goal | after you complete this exercise, you will be able to:

v' Run Producibility

v' Generate a Flat Pattern

v' Create the Flat Pattern Placement geometry in NX

v Set the Flat Pattern Placement Plane and Orientation
v’ Regenerate the Flat Pattern

Estimated Time | 15 min
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Task 1 - Open a part.

1. Select File > Open and select INTRO_PLY_C.prt.

If you completed Exercises 3a and 3b, you can continue working
with INTRO_PLY_A.prt or INTRO_PLY_B.prt instead. The model
displays as shown in Figure 3-53.

Figure 3-53

2. Launch Fibersim by pressing <F9>, if required.
3. Inthe Application Tree, select Ply under Basics.

4. Double-click on P0O02 to display its details in the Standard form.

Task 2 - Generate Flat Pattern.

1. Click [# (Net Producibility).

2. Click %1 (Generates the Net Flat Pattern).

3. Click to save P002.
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Alternatively, you can
select WCS > Dynamics
from the Format pull-down
menu.

4. The Flat Pattern geometry is created on the default XY plane, as
shown in Figure 3-54. Note that it is flipped in the opposite
direction of the ply boundary direction.

Figure 3-54

Task 3 - Create Flat Pattern Placement geometry in NX.

The default location for flat patterns can easily be changed. Fibersim
will subsequently position all flat patterns directly onto a
user-specified plane with a user-specified orientation. In this task, you
will create the geometry in NX for defining a user-specified plane and
orientation to be in the same direction as the ply boundary.

1. Close Fibersim.
2. In NX, click L.¥ (Display WCS) to turn on WCS.
3. Double click on WCS.

4. Move the WCS to an approximate location shown in Figure 3-55
and rotate X axis by 180° around the Z axis.

| Angie [0 |
Snap [45.000

Figure 3-55
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5. Click [[] (Datum Plane).

6. Inthe Type drop-down list, select XC-YC plane.

7. Click [<0k>].

8. In the part navigator, rename the plane as [Net FP Placement
Plane].

9. Click | (Datum Axis).

10.In the Type drop-down list, select XC-AXxis.

11. Click [< 0k 1.

12.In the part navigator, rename the datum axis as [Net FP
Orientation].

Task 4 - Set the Flat Pattern Placement Plane and Orientation.

1. Press <F9> to start Fibersim.

2. In Fibersim, select Tools > Options > Fibersim Options. The
Fibersim dialog box opens. Select the Flat Patterns tab if it is not
already selected, as shown in Figure 3-56.

-Fibersim - Fibersim Options F
o+, = ] ) 5
| 1 4 4 )'\“?.V,J,V-:LD Sort]
| @Zone Actual Thickness Text Separatur[] lq F
M Zone Actual Ply Count
Part Options
@ 7l Snrt[ 4 @ GTDUP[ 7 @
Flat Patterns ‘ Tnlerances” Release Management
Plane Orientation Plane Qrientation Orient Flat Patterns By
Fiber Direction
T
1 selected, 1 shown, 0 available
Figure 3-56

3. Double click on Fiber Direction to modify the Flat Patterns
options.
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4. In the Net Placement area, next to the Plane field, click

(Link Geometry).
5. Select Net FP Placement Plane and Click .

6. In the Net Placement area, next to the Orientation field, click

(Link Geometry).
7. Select Net FP Orientation and click .
8. In the Fibersim Options dialog box, click twice to save

the change.

Task 5 - Regenerate Flat Pattern.

1. Highlight PO02 from the Ply List.

2. Click %1 (Generates the Net Flat Pattern) on the toolbar.

3. The Flat Pattern updates. as shown in Figure 3-57. Note that it is
now flipped in the correct direction, aligned with the ply boundary
direction.

Figure 3-57

4. Close Fibersim and save the model.
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Exercise 3d

User Guide References:
2.6.2 Laminates Form

Estimated Time

Design to Extended

In this exercise, you will explore the Design to Extended (Design to
Manufacturing) method. You will create a ply object for the pad-up
areas indicated in Figure 3-58 using the Design to Net (Design to
Engineering) method first. After reviewing the result, you will do the
same using the Design to Extended method and compare the results.

Desired
Pad-up
Regions

-’

Figure 3-58

After you complete this exercise, you will be able to:

v' Understand when to use the Design to
Manufacturing method vs. the Design to Engineering
method

v' Create a Laminate for the Design to Manufacturing
method

15 min
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Task 1 - Open a part.

1. Open INTRO_PLY_D.prt. The model displays as shown in
Figure 3-59.

Figure 3-59

2. Press <F9> to start Fibersim.

Task 2 - Create a Design to Net Laminate and a New Rosette.

1. Inthe Application Tree, select Laminate under Basics.

2. Create a new laminate with the following parameters as shown in
Figure 3-60:

Name: Engineering Lam

Step: 1

Default Material: PPG-PL-3K

Layup Surface: TOOL SURFACE

Net Boundary: NET BOUNDARY (cyan curve)

Extended Boundary: EXTENDED BOUNDARY (magenta
curve)
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Standard ‘ Analysis H Details” Historyl
* Name iEnginee ring Lam I ‘ Design Boundary
Parent [ @ @
Sequence {A l
Step 11 l
Sequence Order {Ascending a 82? b
en
Default Material| PPG—-PL— 3K @
Geometry
Layup Suface | TOOL SURFACE
Net Bound NET BOUNDARY L
i L = &= ,l [ [ Generate Layer Parent for Plies ]
Extended Boundary| EXTENDED BOUNDA
| [ O Zone-Based Options ]
[ O Automated Deposition ]
Figure 3-60

3. Click [0k .

4. Inthe Application Tree, select Rosette under Basics.

5. Create a new rosette with the following parameters as shown in
Figure 3-61:

* Origin: ROSETTE ORIGIN
e Direction: ZERO DIRECTION

Fibersim - create Rosette [ ROSO001 |

File Edit View Action Tools Help

1 el RPN ﬁi D | sort 7 |¥| Group
Applications EX @ = = =
[@ Flh.erslm E‘l * Name [ROSOOl ]Start Angle [-45 deg @
= Basic A = - — s
= Laminate Surface |[TOOL SURFACE Dlre(tmn Angle (D deg Q
*origin  |ROSETTE ORIGIN EDisplay Length from Memher[5 |n]
s i * Direction[ZERO_DTRECTTON [Create Rosette Geometry
Figure 3-61

6. Click [ ok .

Task 3 - Create a New Ply for the Pad-up Area.

1. Inthe Application Tree, select Ply under Basics.

2. Click _| (Create New).
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3. Enter [10] for Step.

4. Select the indicated point for Origin as shown in Figure 3—62.

Pl aowe s 2 (H G

[ @ Fibersim Point Selection Dialog |9 | X

Origin A
+ Point(s) (1)
Settings A

’ [V Associative

Figure 3—62

5. Click [ ok .

6. For Boundary, select the indicated curve as shown in Figure 3—63.

_G_‘"Select Net Eounaéw

Select this curve.

Curve Collector

‘VSelechtwesﬁ)

[~k Apply || Cancel |

Figure 3-63

7. Click [0k .

8. Click (Extended Producibility) in the ply toolbar area.

9. Review the model and note that the Extended Boundary is not
ideal as shown in Figure 3—64.

Figure 3-64

10.Click | Cancel |,
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Task 4 - Create a New Laminate.

1. Inthe Application Tree, select Laminate under Basics.

2. Right-click on Engineering Lam and select Create Based On.

3. Modify the following parameters as shown in Figure 3—65:

* Name: Manufacturing Lam
» Design Boundary: Extended

Standard ‘ Analysis “ Details” Historyl

* Name {Manufacturing Lam I Design Boundary
Parent [ E’l E]
Sequence IA ]
Step [1 l
Sequence Order {Ascending E 82: e
= ende

Default Material| PPG—-PL— 3K ﬁ]
Geometry
Layup Surface & D
Net Boundary I\ .

e o m L [ Generate Layer Parent for Plies
Exiended Boundary EXTENDED BOUNDA @ L—-D—

== Zone-Based Options
[ O Automated Deposition
Figure 3-65

4. Click [0k .

Task 5 - Create a New Ply.

1. Inthe Application Tree, select Ply under Basics.

2. Click .| (Create New).
3. Enter the following parameters:

» Parent: Manufacturing Lam
e Step: 10

4. Link the same point and curve for Origin and Boundary under

Extended as outlined in Task 3.

5. Click # (Extended Producibility) to generate Extended

Producibility.
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6. The model should display as shown in Figure 3—66. Note that the
pad-up areas are covered with one continuous ply by using the
Design to Extended method, which is how the part will be
manufactured.

Figure 3-66

7. Click on the Analysis tab. Review and compare the analysis
results between Net and Extended.

8. Click [ @k ] to save the ply object.

9. Close Fibersim and save the model.

CT2245 FS15NX_2 ©2016 Siemens PLM Software 3-37



Fibersim 15 Pro - NX

Exercise 3e

Goal

Estimated Time

Wrapped Ply

In Fibersim, you can now define a ply that overlaps itself by selecting
the "Wrapped" checkbox and defining a Start and End curve for the
overlapping region. In this exercise, you will define a simple wrapped
ply.The completed model is shown as in Figure 3—67.

Figure 3—67

After you complete this exercise, you will be able to:

v' Define a ply that overlaps itself
v' Run Producibility
v' Generate a Flat Pattern

10 min
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Task 1 - Open a part.

1. Select File > Open and select WRAPPED_PLY.prt. The model
displays as shown in Figure 3—-68.

s
/ .
o

Figure 3-68

Task 2 - Create a Laminate and Link Geometry to CATIA.

1. Press <F9> to start Fibersim.

2. In the Application Tree, select Laminate.

3. Click | (Create New).

4. Link or enter the following parameters:

Step: 1

Material: PPG-PL-3K

Layup Surface: Laminate (blue surface)
Net Boundary: Net 1, Net 2 (cyan curves)

Extended Boundary: Extended 1, Extended 2 (magenta
curves)

5. Click [ ok,

Task 3 - Create a Rosette and Link Geometry to CATIA.

1. Inthe Application Tree, select Rosette.

2. Click i (Create New).
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3. Link or enter the following parameters:

* Origin: Origin (located at the bottom of the surface)
» Direction: Direction (located at the bottom of the surface)

4. Click [ ok,

5. ROSO001 displays in model as shown in Figure 3—69.

Figure 3—-69

Task 4 - Create a new Wrapped Ply.

1. Inthe Application Tree, select Ply.

2. Click | (Create New).
3. Enter [10] for Step.

4. On the Standard tab, select the checkbox for Wrapped as shown

in Figure 3-70.
Standard | Net Geometry H Extended Geometry “ Simulation Options “ Analysis H Result Boundary Features }ﬁ “r
* Name [PO 01 ] Geometry
Parent W@ @® Net
Material |<LAMOO1 : PP{ & Origin l«rROS001>
Rosette [\j‘ ROS001 a Boundary |<LAMOO1 : Net>
Specified Orientation Holes | -
Sequence & ) || Producibitity
Step [l 0 ] Flat Pattern
(O Extended
M Wrapped I
Start Curve|
End Curve
[ X Reverse Direction I
Figure 3—-70

5. Click E to close the simulation message.
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6. Click (Link Geometry) next to Start Curve.

7. Select Start.1 as indicated in Figure 3—71.

Select this curve.

Figure 3-71

8. Click [~ ok,

9. Link End.1 for End Curve as indicated in Figure 3—72.

Select this curve. =

Figure 3-72

Task 5 - Run simulation and generate a flat pattern.

1. Click (Extended Producibility) and review the result in NX.

2. Click % (Extended Flat Pattern).

3. Click E to save P0OO1.
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Task 6 - Create another ply with orientation of 45.

9.

. Click | (Create New).

. Click (Link Geometry) next to Boundary under Geometry >

Net.

Select Start.2 (third curve from the top).

Click [-ok].

Fibersim gives you a warning message as shown in Figure 3-73.

Fibersim ﬁ?

Object Message

Net Boundary:

Could not close the Net Boundary to the parent Net
PO02 i Boundary.

The boundary type is invalid.The Net Boundary is

invalid.

Figure 3-73

Click to close the message window.

Back in the Fibersim window, note that the Wrapped option is not
available because the ply no long has a valid two-domain
boundary.

Click (Link Geometry) next to Boundary under Geometry >
Net.

Click % (Deselect All).

10.Click [k,

11. Click the checkbox for Wrapped.

12.Click to close the message about simulation.

13.Link the following geometry to the parameters:

» Start Curve: Start.2 (third curve from the top)
* End Curve: End.2 (the last curve)
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14.Enter the following parameters:

» Specified Orientation: 45
» Step: 20

15.Click # (Extended Producibility) and review the result in CATIA.
16.Click % (Extended Flat Pattern).

17.Click |} | to save P002.

18.Close Fibersim.

19.Save and close the model.
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Exercise 3f

User Guide Reference:
2.6 Laminates

2.7 Rosettes

2.8 Plies

2.5 Flat
Pattern/Producibility
Simulations

Goal

Estimated Time

Create Basic Part

In this exercise, with minimal instruction, you will cover a given model
with full-body plies. The final flat pattern should display as shown in
Figure 3-74.

Figure 3-74

After you complete this exercise, you will be able to:

Create a Laminate

Create a Rosette

Create four full-body plies

Run Producibility

Generate a Flat Pattern

Set the Flat Pattern Placement Plane and Orientation
Regenerate a Flat Pattern

AN N NN N Y

10 min
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Task 1 - Open a part.

1. Select File > Open and select INTRO_PLY_E.prt. The model
displays as shown in Figure 3—75.

Figure 3-75

Task 2 - Create a Laminate and Link Geometry to NX.

1. In Fibersim, create a Laminate with the following parameters:

« Name: Skin
o Step: 1
* Material: PPG-PL-3

2. Link the following geometry as shown in Figure 3—76:

Extended Boundary
(Magenta)

Layup Surface

Net Boundary
(Cyan)

Figure 3-76
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3. The Laminate’s Standard form should update as shown in
Figure 3-77.

Standard | Analysis " Details " Historyl

* Name [S kin l Design Boundary
Parent [ a

Sequence [A l

Step [l l

Sequence Order [Ascending E g gft:anded
Default Material[PPG—PL—3K |

Geometry

Layup Surface ISheet Body 382:
NetBoundary  |NET BOUNDARY |4
Extended Boundary| EXTENDED BOUND[4)

[ f& Generate Layer Parent for Plies l
U Zone-Based Options l
[ U Automated Deposition l

Figure 3—-77

Task 3 - Create a Rosette.

1. Create a Rosette named [ROS001] and link the following
geometry as noted in Figure 3—78:

Direction

Origin

Figure 3—78
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Task 4 - Create four full-body plies.

1. Create four plies with a Step of [10,10] and the following
orientations:

« P0O01: 0

« P002: 45
« P003: -45
« P0O04: 90

Task 5 - Run Producibility.

1. Run Net Producibility on POO1.

Task 6 - Generate a Flat Pattern.

1. Using P001, generate the Net Flat Pattern. It should display as
shown in Figure 3-79.

Figure 3-79

Task 7 - Set the Flat Pattern Placement Plane and Orientation.

1. Change the default Flat Pattern placement by linking the following
geometry from the NX Part Navigator:

* Plane: Net FP Placement Plane
e QOrientation: Net FP Orientation
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Task 8 - Regenerate the Flat Pattern.

1. Generate the Net Flat Pattern again using POO1. It should now
display as shown in Figure 3-80.

Figure 3-80
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Chapter 4

Producibility

This chapter includes:

vExercise 4a: How Geometry Affects Producibility

v'Exercise 4b: How Simulation Options Affect Producibility
(Simulation Skin)

v'Exercise 4c: How Simulation Options Affect Producibility
(Two-Stage)

v'Exercise 4d: Resolving Producibility Issues
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Exercise 4a

User Guide Reference:
2.5 Flat Pattern/
Producibility Simulations
2.12 Darting

B.3.7 Splice Ply

Goal

Estimated Time

How Geometry Affects
Producibility

In this exercise, you will see how geometry affects producibility by
changing ply origins and orientations. You will also create splices and
darts to resolve producibility issues.

After you complete this exercise, you will be able to:

v' Change the ply origin point to observe the impact on
producibility and flat pattern

v' Change the ply orientation to observe the impact on
producibility and flat pattern

v' Create a Splice to resolve material roll width issues

v Create Slit darts and V-shape darts to resolve
bridging and wrinkling

15 min without optional steps

30 min with optional steps
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Task 1 - Open a part.

1.

Open PRODUCIBILITY_A.prt. The model displays as shown in
Figure 4-1.

Figure 4-1

Task 2 - Create a Flat Pattern of POO1.

1.
2.
3.

Press <F9> to start Fibersim.
In the Application Tree, select Ply under Basic.

Select PO01 from the list.

Click B (Net Producibility) in the ply toolbar and click [~k
in the message box prompting you that the material width has
been exceeded.

Click %7 (Generates the Net Flat Pattern).

Click [0k to save.
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7. The P0O01 producibility results and flat pattern geometry display as
shown in Figure 4-2.

Figure 4-2

Task 3 - Create PO02 from P001 and specify a different origin.

In this task you will create a new ply, P002, based on P001 and
change its origin. You will then note how the results compare with
POO1.

1. Right-click on POO1 and select Create Based On.

2. Inthe Step field, enter [20].

3. Next to the Origin field, click (Link Geometry)
4. Press <Ctrl> + <L> to open the Layer Settings window.

5. Make sure that the option for Category Display is turned on, and
turn on the PO02 GEOM category as shown in Figure 4-3.

Layers

Select Layer By Range/Category
E Category Display
Category Filter

Name & Visib___
- ¥ ALL

|- FIBERSIM GEOM

- PO0O1 GEOM

74| POD2 GEOM

-] POO3 GEOM

-] PO04 GEOM

-] POOS GEOM

|- PLACEMENT _PLANE_AND_DIR_AXIS

Figure 4-3

oono

(b (b [ (L L e (e [

OOooOogal
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6. Click .

7. Make sure that the Existing Point filter is on as shown in
Figure 4—4.

Origin A|
|« Poini(s) ()
Clear Selection

Figure 4-4

8. Select PO02 Origin as noted in Figure 4-5.

Gi Fibersim Point Selection Dialog | 9 |'X

Origin

« Point(s) (1)
Clear Selection

Settings
[w Associative

Figure 4-5

9. Click @ twice save P002.

10.Click [ (Net Producibility) in the ply toolbar and click [~ ok
in the message box prompting you that the material width has

been exceeded.
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11. Click %7 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of P0O02. The results display as shown in Figure 4—6. PO01
Producibility is shown for comparison purposes.

P001 Flat Pattern

P002 Flat Pattern

P001 Producibility

Figure 4-6

Task 4 - Create PO03 from P002 and specify a different
orientation.

In this task you will create a new ply, PO03, based on P002 and
change its origin. You will then note how the results compare with
P0O02.

1. Inthe ply list, select PO02, right-click and select Create Based On.
2. Inthe Step field, enter [30].

3. In the Specified Orientation drop-down list, select 45.

4. Click [# (Net Producibility) and click [--@k] in the message
box prompting you that the material width has been exceeded.
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5. Create a Net Flat Pattern of PO03. The results display as shown in
Figure 4—7. PO02 Producibility is shown for comparison purposes.

P002 Flat Pattern P003 Flat Pattern

N Y A

P002 Producibility
Figure 4-7

6. Click E to save POO3.

7. A comparison between the flat patterns and producibility of the

0 degree P002 ply and the 45 degree P0O03 ply is shown in
Figure 4-8.

Ply Origins

P002 Flat Pattern 0°

P003 Flat Pattern 45°

Figure 4-8
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For manufacturing
purposes, it might be more
applicable to run
Extended Producibility to
allow for the actual width of
the bolt of material.

Task 5 - Create PO04 from P002 and specify a width offset.

In this task, you will create PO04 based on P002 and address the
exceeded material width issue by specifying a width offset and
splicing P004 into two plies: POO4A and PO04B.

=

In the ply list, select P002, right-click and select Create Based On.

2. Inthe Step field, enter [40].

3. Click [ (Net Producibility) and click in the message

box prompting you that the material width has been exceeded.

4. Select the Net Geometry tab and expand Material Width Lines
area as shown in Figure 4-9. Note that the Material Width Offset is

0.

[ Standard | Net Geometry §Extended Geometry " Simulation Options" Analysis" Result Boundary |

* Namel]P 004 l
- Met 3D Geometry
origin  [P002 ORIGIN (4] Direction <ROS001 : 0> |[#)
Boundary/FOO1 BOUNDARY @Ac‘tual Orientation O deg
Holes @Markﬁrs -
Darts [ producibility ®Up-to—date C]
Width Exceeded [A Ye s
Material Width Lines A
Material Width 5 4 in [JOverride Width
Positioning Method Material Width O’FfsetiO in l
® Closest Edge () Centered [ B8 Preview 1[ 8 Generate ]

Figure 4-9

5. Click . The material width offset with a value of O
displays in NX as shown in Figure 4-10.

Figure 4-10
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6. Arecommended best practice is to set the material width line to be
as centered as possible on the part for strength purposes. In the
open Fibersim - Material Width Lines dialog box, enter [-18] inches

(-457.2 mm). Click to display the material width line

to the center as shown in Figure 4-11.

Figure 4-11

7. Click | 8 Generate |.
8. Click @ to save P00A4.

Task 6 - Create a Splice Ply of POO4A and POO4B.

1. Back in Fibersim, list of plies are shown in Figure 4-12.

Standard | Net Geometry | Extended Geometry " Simulation Options " Analysis ” Result Boundary

FP Status Width Exceeded *Name Step Origin Direction Boundary

@® Up-to-d.. [A Yes POO1 10 PO01 ORL.. <ROS001:0= POO1 BOUN..
® Up-to-d.. [A Yes PoOO2 20 P0O02 ORL.. <ROS001:0= POO1 BOUN..
@ Up-to-d.. [A Yes P0O0O3 30 P0O02 ORL.. <ROS001:4... PO0O1 BOUN...

P0D2 ORL.. <ROS001:0> POO1 BOUN...

Figure 4-12
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2. Highlight P004 and click (Splice Ply). The Fibersim - Splice Ply
dialog box opens as shown in Figure 4-13.

“Fibersim - Splice Ply ’7
o L RBEBAILG DG -
Ply P004 [(overlap
Splice Curves Regions b
Ply Name Separator[— a

[ B Splice ]
Figure 4-13

3. Nextto the Splice Curves field, click (Link Geometry).

4. Select the material width curve as shown in Figure 4-14.

Select this curve

Figure 4-14

5. Click Eﬂ The Fibersim - Splice Ply dialog box updates with
the selected curve as shown in Figure 4-15.

‘Fibersim - Splice Ply |?

‘F;} T L _+_ + :_-';. )ﬂ‘ b < Ti-:(’ ||<I D Sort 7 »
Ply P0O04 [1overlap
Splice Curves NET MWL P004 @ Regions v
Ply Name Separator!- Q

[—ok—|| Ccancel
Geometry associated to the Splice Curves link. [ SplicePlyUtility ] 1 selected, 1 shown, 0 available

Figure 4-15
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. Fibersim

6. Click to perform the splice.

7. The Fibersim message box opens, prompting you that two plies
were spliced successfully as shown in Figure 4-16.

n

Object Message

Splice Ply @ Successfully spliced 2 ply(s).

8. Click twice.

9. The P004 spliced plies display in the ply list as PO04-A and
P004-B as shown in Figure 4-17.

Figure 4-16

MNet Geometry | Extended Geometry ” Simulation Options" Analysis” Result Boundary

CT2245 FS15NX_2 ©2016 Siemens PLM Software

FP Status Width Exceeded | *Name Step Origin Direction Boundary
® Up-to-d.. [A Yes POO1 10 PO0O1 ORL.. <R0OS001:0>= PO0O1 BOUN..
@ Up-to-d.. [A Yes POO2 20 PO0Z2 ORL.. <R0OS001:0>= PO01 BOUN..
® Up-to-d.. [A Yes POO3 30 PO0Z2 ORL.. <R0OS001 :4... PO01 BOUN...

POO4-A 40 -0.25554... <R0OS001:0= (2) POO1 BO...
& Out-of-d.. PO0O4-B 40 11477 -1... <R0OS001: 0= (2) POO1 BO...

Figure 4-17
4-11
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10.In the ply list, highlight PO04-A and P004-B. The plies are
highlighted in blue on the NX model. Note that the Splice utility
generates an origin at the centroid of the ply that did not contain
the origin as shown in Figure 4-18.

If the generated origin is
suitable, you can use
them. However, in many
cases you will have to
select a suitable origin that
is based on the size of the
part, which can limit the
access to certain areas.

Generated Origin

2w Action Tools Help

1;: L EEE —g g {;&@D?' Sort[Sequence, Step and Name Ja{
EX¥ ¥ e BY B S0 FRDI

@ Net Geometry

Extended Geometry ” Simulation Of

= e FP Status Width Exceeded | * Name Step Qrigin
® Up-to-d... [A Yes P01 10 P01 O
P (@ uptod. Aves P002 20 P02 O
® Up-to-d... [A Yes P003 30 P002 O

Station

1

Out-of-d...

Out-of-d...

Figure 4-18
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Task 7 - Move the origins of POO4A and P004B to a new location.

In this task, you will move the generated origins created with POO4A
and P0O04B to more reliable origins, resulting in a better producibility.

1. Highlight PO0O4-A and P004-B, right-click and select Modify as
shown in Figure 4-19.

Net Geometry | Extended Geometry " Simulation Options H Analysis”

FP Status Width Exceeded | * Name Step Origin Direction

® Up-to-d.. [AYes PoO1 10 PO01 ORL.. <ROS001:0
@ Up-to-d.. [A Yes Poo2 20 P0O02 ORL.. <ROS001:0
® Up-to-d... [ Yes PO0O3 30 PO02 ORL.. <ROS001:4

Out-of-d...
Out-of-d...

-0.25554...
11477 -1...

<ROS001 :
<ROS001 : 0

77 Create New
E} Create Based On
B Modify 5

Figure 4-19
2. Press <Ctrl>+ <T> to switch to Table mode.
3. In the Origin column for PO04-A, click (Link Geometry).

4. Press <Ctrl> + <L> to open the Layer Settings window.

5. Turn on the PO04 GEOM Layer Category.

6. Click .

7. Make sure that the Existing Point filter is selected.

8. Select the point indicated in Figure 4-20.

Gi Fibersim Point Selection Dialrog ‘ 0 |X

Origin A
 Pont(s) (1) B
Settings A
[g Associative
ok
Figure 4-20

9. Click [ ok 1.
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10. Using the same procedure as step 3 through 9 and link PO04-B to
the point indicated in Figure 4-21.

Figure 4-21

11. Click [0k ] twice to save the plies.

Task 8 - Compare the Flat Pattern of PO02 to the Spliced Result of
PO04.

1. In the ply list, highlight PO04-A and P004-B and click B (Net
Producibility).

2. Click %1 (Generates the Net Flat Pattern).

3. Click [--@K . The Net Flat Patterns of P004-A and P004-B
display as shown in Figure 4-22.

Figure 4-22

4-14
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4. A comparison between the flat patterns of the PO02 ply and the
spliced P004 ply is shown in Figure 4-23 with the POO4A and
P0O04B flat patterns arranged side-by-side. Note the material
difference as well.

P002 Flat Pattern 0°

Material Difference

Figure 4-23

Task 9 - Create a new ply and check the producibility.

In this task, you will create PO05 based on PO02 and check the

producibility.
1. Turn on POO5 GEOM category in the Layer Settings window.
2. Inthe ply list, select PO02, right-click and select Create Based On.
3. Inthe Ply’s Standard form, enter the following parameters:
* Name: PO05
» Step: 50

» Specified Orientation: 45

Next to the Net > Boundary field, click (Link Geometry)

Hold <Shift> and select PO01 Boundary to deselect.
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6. Select the boundary indicated in Figure 4-24.

| Select Net Boundary
Curve Collector

[ _ o

ok [ Appy | [ Cancel |

Select this curve

Figure 4-24

7. Click [ ok .

8. Click [# (Net Producibility) and click E in the message
box prompting you that the material width has been exceeded.

9. Click [0k ] to save P0O5.

10. Switch to the NX window to display the producibility results as
shown in Figure 4-25.

Figure 4-25

4-16
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To identify material excess and shortage and to characterize
deformation regions, observe the red fiber cell behavior in relation to
the ply origin. The red fiber cell behavior for Bridging (material
shortage) and Wrinkling (material excess) is shown in Figure 4—26.

1
BRIDGING I

SHORTENING
ALONGALINE
THROUGHTHE

PLY ORIGIN |
1

UNDEFORMED
PLY ORIGIN FIBERCELL

WRINKLING

LENGTHENING
ALONGALINE
THROUGHTHE

PLY ORIGIN

Figure 4-26

Task 10 - Create a Slit Dart.

In this task you will attempt to address the producibility issue by
creating a Slit dart and applying it to POO5.

1. Double-click POO5 to modify.

2. In the PO0O5 Standard form, select the Net Geometry tab.

3. Next to the Darts field, click on the arrow portion of the icon [E
(Link with Link Dialog) and select Slit Dart as shown in
Figure 4-27.

ERll]

vi® Darts

‘ P Vv-Shape Dart

ey

Figure 4-27
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Always indicate dart points
in order from the interior of
the ply to the boundary.

4. Fibersim - link Slit Dart via Darts window as

Fibersim - link Slit Dart via Darts

shown in Figure 4-28.

# st Pgobe =+

[ siit Dart

M= =

> |
D ‘ Name |Laminate

| * Dart Feature | No Dart Regions ‘

Figure 4-28

5. Click | (Create New).

0 linked, 0 selected, 0 shown, 0 available

[—ex—]|[ cancal

6. Next to the Base Curve Points field, click (Link Geometry).

7. Turn on the Point on Face option as shown

in Figure 4-29.

%% - @éﬁi;%/)’l

Figure 4-29

8. Indicate twice on the surface at approximately the two points

shown in Figure 4-30.

First indication point

\ Sec

ond indication point
/

IR - | Fibersim Point Selection Dialog ia (o i bl > | \

/

Base Curve Points | A

,
[k [ Apply || cancel

9. Click [0k .

4-18
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10.Click [ Pl Generate Dart Feature |. The Slit Dart form updates as

shown in Figure 4-31.

.Fibersim - create Slit Dart [ SlitDart001 ]

a1 &S RERYFOGgOEe x4+ -
[ siit Dart v
= =

* Name ISlitDartOOl ]O‘f‘fset Distancel. 032 in]

O cCurve

Laminateié DUCT MT{im Curves
Slit Curve Definition
@) Points
Base Curve Points| (2) —-39.003582 .048658 10.2294¢69, n ‘

Producibility Display

Plies
Regions

* Dart Feature|STLTTDARTOO0 1

~ | Update Ply Producibility

- [ I Generate Dart Feature ]

Generate Dart Feature performed. [ SlitDart001 ]

!—GK—i [ Cancel

0 linked, 1 selected, 1 shown, 1 available

Figure 4-31

11. Click E to save SlitDart001.

12.Click E to return to the POO5 form.

13.The PO05 Net Geometry form updates with the dart information as

shown in Figure 4-32.

Met Geometry | Extended Geometry " Simulation Options" Analysis" Result Boundary |

= Name[PO 05

l

Met 3D Geometry

oOno

Ongin |PU0Z
Boundary 2005
Holes

Darts

Sl1itDart001

o
Y

E3

ORIGIN (4] Direction [<ROS001 : 4
BOUNDARY Actual Orientation 4 5

Markers .
[ producibility

Figure 4-32

@ Oout-of-date

1%
1]
[f=]

CIE3)
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Task 11 - Run Net Producibility and Generate the Net Flat Pattern.

Click #® (Net Producibility) and click for the warning

message.

Click %1 (Generates the Net Flat Pattern) and click for

the warning message.

Click to save POOS5.

The producibility and flat pattern results should be as shown in
Figure 4-33. POO5 displays a bridging situation, indicating that
there is a material shortage. Note the overlapping flat pattern.

The simulation does not
complete even though there
are no red fibers, this is still
a non-producible result.

The flat pattern overlaps
itself, indicating that a

V-Shape Dart is needed,
not a Slit Dart.

Figure 4-33

Task 12 - Create a V-Shape Dart to resolve bridging.

In this task you will address the bridging producibility issue by
removing the Slit Dart from P0O05 and creating a V-Shape Dart
instead.

1.
2.

Double-click POO5 to modify.

In the ply POO5 Net Geometry tab, next to the Darts field, click

[j (Link with Link Dialog). The Fibersim - link Darts via Darts
dialog box opens.

4-20
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3. Select the SlitDart001 option to clear the current selection as
shown in Figure 4-34.

Fibersim - link 5lit Dart via Darts

#1124 RERYFIGONEH e = ¢
[P siit Dart

=

-
=i %\u | Laminate * Dart Feature No Dart R

[ ] SlitDart001 SLUTDARTOO1

Figure 4-34

4. Click on Slit Dart and select V-Shape Dart as shown in
Figure 4-35.

Fibersim - link Slit Dart via Darts
1D LEERD

(A siit Dart

FR Darts
B slit Dart

V-Shape Dart _
0  SlitDartD01 DUCT

Figure 4-35

5. Click | (Create New).
6. The V-Shape Dart’s form displays as shown in Figure 4-36.

Fibersim - create V-Shape Dart [ VShapeDart001 | i?

¢ DeeRERIFIGOE> x4 0
[H V-Shape Dart a
2 =
* Name I]VShapeDartOOl ]Trim Curves
Laminate[= DUCT =]
First Curve Definition Second Curve Definition
@ Points @ Points
Base Curve Points -in I ‘ ‘ Second Curve Points in l ‘
O Curve -OCurve
Producibility Display
Plies| [ Update Ply Producibility |
Regions V.
* Dart Feature| | - [ P Generate Dart Feature ]
Figure 4-36
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8PN . [Fibersim Point Selection Dialog |-J ME} i X BN ! A

| Base Curve Points

7. Next to the Base Curve Points field, click [4] (Link Geometry).

8. Indicate twice on the surface at approximately the two points
shown in Figure 4-37.

First indication point

\ Second indication point
\

9. Click oKk,

10. Next to the Second Curve Points field, click (Link Geometry).

11. Indicate once on the surface at approximately the point shown in
Figure 4-38.

Indicate a point here.

Figure 4-38

12.Click [F-ok—].
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13.Click [ Pl Generate Dart Feature |, The V-Shape Dart form updates as
shown in Figure 4-39.

[H V-Shape Dart Q
2 £
* Name [VShapeDartOOl lTrim Curves @
Laminate|= DuCT =
First Curve Definition Second Curve Definition
® Points @® Points
Base Curve Points| (2) —37in ‘ Second Curve Points| (1) —4&in @ ‘
() Curve () Curve
Producibility Display
Plies. ~ | Update Ply Producibility |
Regions v
* Dart Feature VSHAPEDARTO001 - [ P Generate Dart Feature]
Figure 4-39

14.Click to save VShapeDart001.
15.Click to return to the POO5 form.

Task 13 - Run Net Producibility and Generates the Net Flat
Pattern.

1. Click B (Net Producibility) and click for the warning

message.

2. Click %1 (Generates the Net Flat Pattern).

3. Click to save P0O5.
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4. Switch to the NX window to display the producibility and flat
pattern results as shown in Figure 4—40.

Figure 4-40
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Task 14 - (Optional) Create a Patch Ply.

In this task you create a Constant Curve Offset to create a Patch ply
to cover the gap.

1. In Fibersim, select Tools > Curve Creation > Curve Offset.

2. Click | (Create New) and link the following geometry:

» Curves to Offset: the curves generated from the V-Shaped Dart
» Surface: Tool Surface (OML)

» Direction Point: Indicate a point outside the Dart curve as shown
in Figure 4-41

* Boundary Curves: Net Boundary

_<I Fibersim Point Selection Dialog ,T’E,?

Direction Point

« Point(s) (1)

Clear Selection

I oK H Apply ][ Cancel ]

Figure 4-41

3. Enter the following parameters:

* Number of Curves: 1
» Offset Value: 1in (25.4 mm)
» Corner Type: Straight

4. Click | B Generate |,
5. Click twice.
6. Click | Close |

7. Create a ply using the following parameters:

* Name: PO06

» Step: 60

» Specified Orientation: 0

* Net > Boundary: Curves generated from previous steps

» Origin: indicate a point within gap as shown in Figure 4-42
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H%%0-owiHs 2 2 (1@

& | Fibersim Point Selection Dialog i-J |x

Figure 4-42

8. Run Net Producibility and create a Net Flat Pattern to display the

9.

results as shown in Figure 4-43. Now a full-coverage ply exists
with a 1 inch (25.4 mm) overlap.

Figure 4-43

Click [~ ok ] to save P00S6.

Task 15 - (Optional) Create a PO07 Ply, Splice Ply and a Slit Dart.

In this task, you will create a new ply with a specified orientation of 45.
Then, splice and create a slit dart to resolve producibility issues.

1.
2.
3.

Show P007 GEOM layer category in the Layer Settings window.
In the ply list, select PO03, right-click and select Create Based On.
In the Ply’s Standard form, enter the following parameters:

¢ Name: PO07
e Step: 70

Click E to save P0OO7.

Highlight PO07 and click (Splice Ply).
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Make sure that the Point
on Face filter is turned on.

6. Link the following geometry:

» Splice Line Curve: Splice Line 1 P0O07, Splice Line 2 POO7
7. Click | Bsplice |,
8. Click @ twice.

9. Modify the origins of the spliced plies to use the following origins:

» P007-A: POO7A Origin
» P007-B: POO7B Origin
» P007-C: POO7C Origin

10.Run Net Producibility on the spliced plies, PO07-A, PO07-B, and
P0O07-C. The results display as shown in Figure 4-44.

Figure 4-44

11. Modify P0O07-C.

12.Create a slit dart with two points as shown in Figure 4-45.

Fre - ewle s (B /@

Base Curve Points

+ Point(s) (2)

. Second indication point

Figure 4-45
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13. Run Net Producibility on PO07-C to display the results as shown in
Figure 4-46.

Figure 4-46

14.Close Fibersim and save the model.
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Exercise 4b

User Guide Reference:
2.8 Plies

2.5 Flat Pattern/
Producibility

2.5.2 Using Simulation
Surfaces

How Simulation Options Affect
Producibility (Simulation Skin)

In this exercise, you will see how simulation options, such as holes
and simulation skin, affect producibility. The Net Flat Patterns you will
create with each simulation option are displayed in Figure 4-47.

Before holes

Goal

Estimated Time

With holes Simulation Skin
Figure 4-47

After you complete this exercise, you will be able to:

v' Create a ply using a Fiber Spacing Factor

v' Add holes to the ply and observe the impact on the
Flat Pattern

v' Set a Simulation Skin and observe the impact on the
Flat Pattern

10 min
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Task 1 - Open a part.

1. Open PRODUCIBILITY_B.prt. The model displays as shown in
Figure 4-48.

Figure 4-48

Task 2 - Create a Full-body Ply using the Fiber Spacing Factor.

In this task you will review the Laminate and Rosette that have
already been created and then create a full-body ply using a Fiber
Spacing Factor of [0.5].

1. Press <F9> to start Fibersim.
2. Inthe Application Tree, select Laminate under Basics.

3. Select Sim Skin from the list. In the NX window, Fibersim displays
the associated tool surface and layup direction.

4. Inthe Application Tree, select Rosette under Basics.

5. Select ROS001 from the list. In the NX window, Fibersim displays
the associated geometry.

6. Inthe Application Tree, select Ply under Basics

7. Click | (Create New).

8. Inthe Ply’s Standard form, enter the following parameters to
create a full-body ply:

* Name: POO1
e Step: 10
» Specified Orientation: O
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For small features, it is 9. Select the Simulation Options tab.

necessary to reduce the ) _

Fiber Spacing Factor to 10.For the Fiber Spacing Factor, enter [0.5].

conform the simulated

fibers to the surface. 11. Click [ (Net Producibility) and click [0k ] in the message

box prompting you that the material width has been exceeded.

12.Click %1 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of POO1.

13.Click E to save the ply POO1.

14. Switch to the NX window and review the producibility and flat
pattern results as shown in Figure 4-49.

Figure 4-49
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Task 3 - Add holes to ply POO1.

In this task, since the ply material will not be required to cover the
enclosed blue boundaries as shown in Figure 4-50, you will modify
ply POO1 and add three holes.

Ply material will not be required to
cover the enclosed blue boundaries

Figure 4-50
Press <Ctrl> + <L> to 1. Show HOLES layer category in the Layer Settings window.
launch Layer Settings _ _
window. 2. Press <F9> to start Fibersim.
3. Inthe Ply list, double-click PO01 to modify it.
4. Select the Net Geometry tab.
5. Next to the Holes field, click (Link Geometry).

6. Select the three curves: Hole 1, Hole 2, and Hole 3 as shown in
Figure 4-51.

H-'% ™ - @@ [Comnected Curves | & % / /A LA QO+ @ B

EFSEIECENIE_EEEIES

Curve Collector Al

I*«QK*H Apply ][ Cancel ] Q \

Figure 4-51
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7. Click [0k .

8. Click [ (Net Producibility) and click [0k ] in the message
box prompting you that the material width has been exceeded.

9. Click %1 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of POO1. Note that the outside part of the flat pattern has
not changed.

10.Click [0k ] to save P0OL1.

11. Switch to the NX window and review the producibility and flat
pattern results as shown in Figure 4-52.

Figure 4-52
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Press <Ctrl> + <L>to
launch Layer Settings
window.

Task 4 - Set a Simulation Skin.

In this task, since a simulation surface must accurately reflect the
topology of the tool surface to be covered by material, you will modify
ply POO1 and set a Simulation Skin that does not include the Boss
features as shown in Figure 4-53.

Simulation Skin does not include Boss features.

Figure 4-53

1. Show SIMULATION_SKIN layer category and hide
LAMINATE_SURFACE in Layer Setting. Note that the Sim_Skin
surface does not include the bosses.

2. Press <F9> to start Fibersim.
3. Inthe Ply list, double-click PO01 to modify it.

4. Select the Simulation Options tab.

5. Next to the Simulation Surface field, click (Link Geometry).

6. Select Sim_Skin and click [--oKk].
7. Click to save P0OO1.

8. Show LAMINATE_SURFACE layer category and hide
SIMULATION_SKIN in Layer Setting.

9. Press <F9> to start Fibersim.

10. Select POO1 from the list of plies.

11. Click [B (Net Producibility) and click in the message

box prompting you that the material width has been exceeded.

12.Click %7 (Generates the Net Flat Pattern).
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13. Switch to the NX window and review the producibility and flat
pattern results as shown in Figure 4-54.

Figure 4-54

14.The producibility simulation now follows the Simulation Surface
and ignores the bosses in the laminate surface as shown in
Figure 4-55. The new flat pattern is much cleaner because it is not
affected by the bosses in the laminate surface.

Figure 4-55
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15. The Producibility and Flat Pattern Comparison of Tasks 2, 3, and 4
is shown in Figure 4-56.

Before holes

Fibersim enables splicing
through holes.

With holes Simulation Skin

Figure 4-56

Task 5 - (Optional) Create a Splice through a Hole.

1. Inthe ply list, double-click POO1 to modify it.

2. Generate a Material Width Line using a Material Width Offset of
[24] inches (609.6 mm).

3. Splice P0O01 into two plies, PO01-A and P001-B, using the
following parameters:

» Splice Curves: curve created with Material Width Line
* Overlap: Yes
» Overlap Distance: 1 in (25.4 mm)
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CT2245 FS15NX_2 ©2016 Siemens PLM Software



Producibility

4. Run Net Producibility and create a Net Flat Pattern to display the
results as shown in Figure 4-57.
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Figure 4-57

5. Close Fibersim and save the model.
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Exercise 4c | How Simulation Options Affect
Producibility (Two-Stage)

User Guide Reference: In this exercise, you will see the ply development using a two stage
2.5 Flat Pattern/ simulation. The completed standard simulation and two-stage
Producibility Simulations simulation net flat patterns display as shown in Figure 4-58.

2.8 Plies

2.5.3 Performing Two- stage simulation (red line)

Multi-Stage Simulations Standard simulation (black line)
2.12. Darting

D

Figure 4-58

Goal | after you complete this exercise, you will be able to:

v’ Compare the standard simulation to a Biased
Geodesic simulation

v' Add a First Stage Region
v' Create V-Shape Darts to alleviate the inside corners
v' Create Slit Darts to alleviate the outside corners

Estimated Time | 20 min
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Task 1 - Open a part.

1. Open PRODUCIBILITY_C.prt. The model displays as shown in
Figure 4-59.

Figure 4-59

Task 2 - Create a ply and run the standard simulation.

In this task you will review the Laminate and Rosette that have
already been created and create a full-body ply.

1. Press <F9> to start Fibersim.
2. In the Application Tree, select Laminate under Basics.

3. Select Center Support from the list. In the NX window, Fibersim
displays the associated tool surface and layup direction.

4. Inthe Application Tree, select Rosette under Basics.

5. Select ROS001 from the list. In the NX window, Fibersim displays
the associated geometry.

6. In the Application Tree, select Ply under Basics.

7. Click | (Create New).

8. In the Ply’s Standard form, enter the following parameters to
create a full-body ply:

* Name: PO0O1
o Step: 10
» Specified Orientation: 45

9. Select the Simulation Options tab.

10.For the Fiber Spacing Factor, enter [0.5].
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See the User Guide in
section 2.8 Plies for more
information on Propagation
Method and Propagation
Direction.

11. Click [# (Net Producibility). Click to the message that

appears.

12. Switch to the NX window to display the producibility results as
shown in Figure 4—60.

Figure 4-60

Task 3 - Run a Geodesic simulation and compare it to the
standard simulation.

1. On the Simulation Options tab, set the following parameters:

* Propagation: To Curve
» Constraint curve: Geodesic
» Fiber Angle From Curve: 45

2. Click (Net Producibility) and close the warning message.

3. Click to save P0OO1.

4. Switch to the NX window to display the producibility results as
shown in Figure 4—-61.

Figure 4-61
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Task 4 - Add a First Stage Region.

In this task you will add a First Stage Region. The First Stage Region
is used to define an area of simultaneous material contact (e.g., if
material is placed on a flat surface). The simulation solves completely
within this region before attempting to conform to the other areas and
solving to the defined ply net boundary. The First Stage Boundary in
this task is shown in Figure 4-62.

First Stage Boundary

Figure 4-62

1. Show FIRST_STAGE_REGION layer category in the Layer
Settings window.

2. Press <F9> to start Fibersim.
3. In the Ply list, double-click POO1 to modify it.

4. On the Simulation Options tab, next to the First Stage Region field,
click (Link Geometry).

5. Select the blue boundary noted as the First Stage Boundary
shown in Figure 4-62.

6. Click [ ok .

7. Click # (Net Producibility) and close the warning message.
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The first indicated point is
the apex of the V-shape.

8. Switch to the NX window to review the producibility results as
shown in Figure 4-63.

Figure 4-63

Task 5 - Create a V-Shape Dart to alleviate the left inside corner.

1. Back in the modify Plies window, select the Net Geometry tab.

2. Nextto the Darts field, click on the arrow portion of the icon @
(Link with Link Dialog) and select V-Shape Dart.

3. Click | (Create New).

4. Nextto the Base Curve Points field, click (Link Geometry).
5. Make sure that the Point On Face filter is enabled.

6. Zoom in on the left inside corner and indicate on the surface at
approximately the two points shown in Figure 4—64. These will
form the first leg of the V that will cut out the red fibers.

%0 oaes 2 [+

/ First indication point

| 0 Fibersim Point Selection Dialog | 0 | X [BESsy R AT ,“\‘%“ X
Base Curve Points A - *ﬁ%g’s%A xg:,‘(:»

« Point(s) (2)

Clear Selections

Second indication point

Figure 4—64
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7. Click [0k .

8. Next to the Second Curve Points field, click (Link Geometry).

9. Indicate on the surface at approximately the point shown in
Figure 4—65. This will form the second leg of the V.

3% 0 owies s 2\ (H/(d

Second Curve Points.

Indicate a point here.

Figure 4-65

10.Click [-oKk].

11. Click i Bf Generate Dart Feature I

12.Click [0k ] to save VShapeDart001.

13. Switch to the NX window to display the completed V-Shape Dart
as shown in Figure 4-66.

Figure 4-66
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Task 6 - Create a V-Shape Dart to alleviate the right inside corner.

1. Use the procedure from Task 5 to create a V-Shape Dart on the
right inside corner. The two Base Curve Points are shown in
Figure 4-67 and the Second Curve Point is shown in Figure 4—68.

First indication point

Faso auie 7 L4 /@)

0\ Fibersim Point Selection Ijialrog ‘.J |* B
! Base Curve Points
 Point(s) (2)
Clear Selections

Second indication point
Figure 4-67

Ao ea=es 7 07kl

o i Fibersim Point S'erlec':tionrnriarlog ‘ ~ |x

Second Curve Points
 Points) (1)

Clear Selections

Indicate a point here.

Figure 4-68

2. Click [ B Generate Dart Feature ]

3. Click E to save VShapeDart002.
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4. Ensure that both V-Shape darts are linked to the ply as shown in

Figure 4—69.

[H V-Shape Dart

& £

‘ > |* Name Laminate *Dart Feature  No Dart Re
W § VShapeDart002 Center Supp... VSHAPEDARTO002
¥ § VShapeDart001 Center Supp... VSHAPEDARTO001

Figure 4-69

Click [ oK.
Click [® (Net Producibility) and close the warning message.

Switch to the NX window to display the producibility results with
the V-Shape darts as shown in Figure 4-70.

i S
SRS
2935200, 8. 08

T S

TP
ettty

batatel
SIS A

esetaTeletelet v
SR AN

Figure 4-70

Task 7 - Create Slit Darts to alleviate the outside corners.

1.

2.

Back in Fibersim, next to the Darts field, click (Link with Link
Dialog).

In the Darts menu, select Slit Dart as shown in Figure 4—71.

Fibersim - link V-Shape Dart via Darts

BRVIGUE > =+
[H V-Shape Dart V;l
PR Darts

i
¥

P V-Shape Dart

Figure 4-71
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3. Click | (Create New).

4. Select the Curve option as shown in Figure 4—-72.

Fibersim - create Slit Dart [ SlitDart001 ] | X

EE 2LRERYFGAE 2 ® <+
[P siit Dart =

M 2 =

* Name ISlitDartOOl lOﬁsetDistance[. 032 in]_
LaminatelE Center Support a Trim Curves ]
Slit Curve Definition
(O Points
@ Curve

Base Curve '

[“IReverse Curve

1l

Figure 4-72

5. Next to the Base Curve field, click (Link Geometry)

6. In NX, show SLIT_DARTS layer category in the Layer Settings
window.

7. Select the spline on the right when looking at the model from the
back (SLIT DART RIGHT) as shown in Figure 4—73.

Ei Select Base Curve

Curve Collector

lvsaectammm LS

[0k [ Asply [ Cancel |

Figure 4-73

8. Click [ ok .

9. Click [ B Generate Dart Feature |.

10.Click [0k ] to save SlitDart001.
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The slit dart is a U-shaped
curve that will be added to
the ply boundary.

11. Switch to the NX window to display the Slit Dart as shown in
Figure 4-74.

)

Figure 4-74

12.Repeat Steps 1 to 11 to create a Slit Dart on the left (when looking
at the model from the back). The spline is named as SLIT DART
LEFT.

13.Ensure that both Slit Darts are linked to the ply as shown in
Figure 4-75.

[Asiit Dart
B o
®  *Name Laminate * Dart Feature No Dart Regions

[4 RSlitDart001 Center Support  SLITDARTO01
[ RSlitDart002 Center Support  SLITDART002

Figure 4-75

14.Click E to close the Fibersim - link Slit Dart via Darts
dialog box.

15.Click # (Net Producibility).

16.Click %1 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of POO1.

17.Click [ @K to save P0O1.
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18. Switch to the NX window to display the producibility and net flat
pattern results with the darts as shown in Figure 4—76.

Figure 4-76

Task 8 - Compare the flat pattern to one without a two-stage
simulation.

1. Inthe ply list, select P0O01, right-click and select Create Based On
to create the ply P002.

2. Inthe Step field, enter [20].

3. Select the Simulation Options tab.

4. Nextto the First Stage Region field, click (Link Geometry).

5. Press <Shift> and select the First Stage Region spline to clear the

selection and click [0k .

6. Click [ (Net Producibility).

7. Click %1 (Generates the Net Flat Pattern) to create the Net Flat
Pattern of PO02.
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8. Switch to the NX window to display the producibility and net flat
pattern results as shown in Figure 4-77.

Figure 4-77

9. Click E to save P002.

10. The two-stage simulation produces a cleaner flat pattern (green)
than the standard simulation (orange) as shown in Figure 4-78.

Standard simulation (orange line)
Two -stage simulation (green line)

D

Figure 4-78
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Exercise 4d

User Guide Reference:
2.5 Flat Pattern/
Producibility Simulations
2.5.3 Performing
Multi-Stage Simulations
2.12. Darting

Goal

Estimated Time

Resolving Producibility Issues

In this exercise, with minimal instruction, you will resolve producibility
issues. The producibility and flat pattern results for the acceptable
solution are shown in Figure 4-79.

Figure 4-79

After you complete this exercise, you will be able to:

v' Set the Fiber Spacing Factor simulation option

v Compare the standard simulation to a Biased
Geodesic simulation

v' Add a First Stage Region
v' Create V-Shape Darts to alleviate the inside corners
v' Create Slit Darts to alleviate the outside corners

10 min

4-50
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Task 1 - Open a part.

1. Open PRODUCIBILITY_D.prt. The model displays as shown in
Figure 4-80.

Figure 4-80

Task 2 - Create a full-body ply.

1. In Fibersim, review the existing Laminate and Rosette.
2. Create a full-body ply with the following parameters:

* Name: POO1
o Step: 10
» Specified Orientation: O

Task 3 - Run the standard simulation.

1. Set the following simulation option for POO1:
» Fiber Spacing Factor: 0.2

2. Run Net Producibility on PO0O1. The producibility results should
display as shown in Figure 4-81 and are not acceptable.

Figure 4-81
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Task 4 - Run a Geodesic simulation and compare it to the
standard simulation.

1. Set the following simulation options:

* Propagation: To Curve
» Constraint Curve: Geodesic
» Fiber Angle From Curve: 0

2. Run Net Producibility on PO0O1. The producibility results should
display as shown in Figure 4-82. Note that the simulation result
has changed slightly but is still not acceptable.

O

T
«Mﬁg@%ﬁﬁﬁ
St

Figure 4-82

4-52

CT2245 FS15NX_2 ©2016 Siemens PLM Software



Producibility

Task 5 - Add a First Stage Region.

In this task you will add a First Stage Region. The First Stage
Boundary in this task is shown in Figure 4-83.

First Stage Boundary

Figure 4-83

1. Show FIRST_STAGE_REGION layer category in the Layer
Settings window.

2. Modify POO1 and set the following simulation options:

» First Stage Region: 1st Stage Region
* Propagation: Standard

3. Run Net Producibility on PO0O1. The producibility results should
display as shown in Figure 4-84. The producibility display has
changed but is still not acceptable.

Figure 4-84
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Note that an infinite
number of darting solutions
are available to solve this
manufacturing challenge.

Note that the interior
corners of the channel
experienced a bridging
situation and patches
might need to be created
to provide complete
material coverage.

Task 6 - Develop a Darting Solution.

1. Modify POO1 and apply the six Darts as shown in Figure 4-85.

Figure 4-85

2. The producibility and flat pattern of an acceptable simulation is
shown in Figure 4-86.

Figure 4-86
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3. Compare the Net Flat Patterns of the standard simulation and the
two-stage simulation as shown in Figure 4-87.

Standard simulation (red line)
Two-stage simulation (black line)

Figure 4-87
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Project 1

Producibility

This chapter includes:

v'Exercise P1: Producibility

P1-1



Monolithic Panel

Exercise P1

Goal

Given

Estimated Time

Producibility

In this project, you will use ply based design to complete a layup

scenario and resolve any producibility issues. The completed model

displays as shown in Figure 1-1.

Figure 1-1

This project will test your knowledge on how to:

v Create the required NX geometry
v Create Plies

v' Resolve producibility issues with splicing and
darting

The previously created geometry and design details are:

v" Net and Extended Boundaries have been created
v' Laminate and Rosette have been created

2 hr
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Task 1 - Open a part.

1. Open PROJECT1_PRODUCIBILITY.prt. The model displays as
shown in Figure 1-2.

Figure 1-2

2. Review the Fibersim objects already created.

Task 2 - Create a full-body ply.

1. Create a new ply with the following parameters:

e Step: 10
e Qrientation: 0

2. Generate net producibility and review the results.

The shape of the tool surface is too complicated for a full-body ply.
You will need to either create separate plies with darts or splice the
full-body ply.

Task 3 - Create ply objects.

1. Cover the part with a layer of 0 degree plies.

2. Resolve any producibility issues.

Task 4 - Cover the part with a layer of 45 degree plies. (Optional)

Repeat the same steps to cover the part with a layer of 45 degree
plies.
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Chapter 5

Rosettes

This chapter includes:

v'Exercise 5a: Translational Rosette
v'Exercise 5b: Radial Rosette
v'Exercise 5c: Spine-Based Rosette
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Exercise 5a | Translational Rosette

User Guide Reference: In this exercise, you will learn how and why you use Translational
2.7.2 Rosette Mapping Rosette.

Types

2.5.1 Simulation Display

Types

Goal | after you complete this exercise, you will be able to:

v' Create a Translational Rosette
v' Analyze Producibility for Unidirectional Material
v' Analyze Fiber Deviation

Estimated Time | 10 min

Task 1 - Create a Laminate.

1. Open ROSETTES_A.prt. The model displays as shown in
Figure 5-1.

Figure 5-1

2. Press <F9> to start Fibersim.
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T-24-in is a unidirectional
tape with fibers running in
one direction.

3. In the Application Tree, select Laminate under Basic and click

| (Create New).
4. In the Laminate’s Standard form, enter the following parameters:

¢ Name: Cone
o Step: 1

5. Next to Default Material, click (Link with Database Link Dialog)
to open the Fibersim - link Material via Default Material dialog box.

6. Select T-24-in as shown in Figure 5-2 and click E

O PPG-PL-3K-36 026 PPG-PL-3K-36 Woven 15 30

O T-12-in 002 T-12-in Uni 3 6

b 3

O T-6-in 001 T-6-in Uni 3 6
Figure 5-2

Task 2 - Link the geometry.

1. In the Geometry area of the form, link the Laminate to the NX
geometry as shown in Figure 5-3:

* Layup Surface: Tool Surface
* Net Boundary: Net Boundary

Standard | Analysis" Details" Historyl

* Name [COne

<3

e O

Parent [

Sequence [A
Step [l

Sequence Order [Ascending

Default Material T—24—1in

Geometry
Layup Surface TOOL SURFACE
Net Boundary NET BOUNDAERY
Extended Boundary

I

EE3E3

Figure 5-3

2. Click Eﬂ to complete the Laminate and return to the main
window.
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Task 3 - Create a Standard Rosette.

1. Inthe Application Tree, select Rosette under Basic and click A
(Create New).

2. Enter [Standard Rosette] for Name.
3. Link the following geometry:

* Origin: SR Origin
* Direction: SR Zero Direction

4. Ensure that the Mapping Type is set to Standard as shown in
Figure 5-4.

* Name [Standard Rosette ]Start Angle [-45 deg a
* Surface |TOOL SURFACE Direction Angle [[} deg a
* Orgin |SR ORIGIN Display Length from Member[5 in ]
* Direction|SR ZERO DIRECTIO] [JCreate Rosette Geometry
Hand Direction Mapping Type
(®Right ® Standard
Oleft () Translational
{JRadial
{")Spine-Based

Figure 5-4

5. Click E to complete the rosette and return to the main
view.

6. Click [ffl (Highlight Type) in the main toolbar and select Field as
shown in Figure 5-5.

(DR« £BRYFIRE] P sorf

Applications Fx) e

- -
- Basic a *Name *origin | *Dire
o Laminate Standard Roset... SR ORIGIN SR ZH

Figure 5-5

CT2245 FS15NX_2 ©2016 Siemens PLM Software



Rosettes

The axis of the cone in this
exercise is assumed to be
the primary strength
direction for this particular
part. Therefore, itis
required that the material
fibers be aligned in this
direction.

7. Activate the NX window. The model displays as shown in
Figure 5-6.

Figure 5-6

8. Rotate the model and note that the fiber directions in the middle of
the part are aligned along the rosette’s O-direction, which in turn, is
parallel to the axis of the cone.

Task 4 - Create a full-body ply.

1. In the Application Tree, select Ply under Basic and click
(Create New).

2. For P001, enter the following parameter:

o Step: 10

3. Click @ (Net Producibility). Click to close the message
box.

4. Select the Simulation Options tab.
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Note that Fibersim
automatically changes the
Simulation Type to
Geodesic for
unidirectional materials.

5. Note that Fibersim automatically changed Propagation to To
Curve as shown in Figure 5-7.

[ Standard " Net Geometry " Extended Geometry ] Simulation Options | Analysis " Result Boundary Features l“

!

Origin [<standard Rose’é Propagation
Direction l<standard Rosef [.To Cifyes =
Specified Orientation|0

4 [ E Constraint Curve
Actual Orientation |0 deg |
Fiber Spacing Factor [l l ® 2e0aesic

(Curve

Simulation Method [Traclitional E

Options Fiber Angle From Curve[[) E

Simulation Surface| == T 1 T

| . o

First Stage Region | _

[]Constant Offset Mode

Results Display

[Deformation a : l l l :

I# Net Producibility
| # Extended Producibility |
Figure 5-7

6. Activate the NX window. The model should display as shown in
Figure 5-8.

Figure 5-8

5-6
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Task 5 - Change the ply origin.

=

Activate the Fibersim window.

2. Select the Standard tab.

3. Click (Link Geometry) next to the Origin field.
4. Make sure that the Existing Point filter is enabled.

5. In the model, select the Ply Origin 2 point as shown in Figure 5-9.

e - o@ale s AL H@

| o Fibersim Point Selection Dialog | | X

Origin A
« Point(s) (1)
Settings A :
M Associative &
[—oK-—]| cancel |
Figure 5-9

6. Click [ ok .

7. Click @ (Net Producibility) again. The model should now display
as shown in Figure 5-10.

Figure 5-10
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8. Note that the fiber paths (shown with blue lines) are no longer
aligned with the part axis in the middle of the surface, where the
rosette is located.

The observed misalignment is due to the following:

» The ply origin point is assumed to be where the fabric first
touches the tool surface when laid up on the mold. At this
location, for a 0-degree fabric orientation, the warp direction of
the fabric roll is aligned with the O-direction of the rosette.
Similarly, for a 45-degree fabric orientation, the warp direction
would be aligned with the 45-degree direction of the rosette, etc.

* However, if the ply origin is selected away from the rosette, the
rosette’s directions need to be transposed to another location,
(the ply origin). This is called rosette mapping.

* With the Standard mapping method (the default option in
Fibersim), orientation is mapped from the rosette so that it
conforms to the part curvature. For example, a simple cube is
shown in Figure 5-11. The arrows on the sides, top, and bottom
of the cube indicate the O-direction mapped to that location.

[]O
-45° 457

50"

Figure 5-11

» Since Standard mapping always takes surface normals into
account, the result is always intuitively correct. Therefore,
Standard mapping should be used on the majority of parts.

» Standard mapping might cause a problem if the same starting
O-direction must be maintained no matter where on the surface
you pick the ply origin. For this specific part, that should be the
direction along the cone axis.

* You will learn how to handle this requirement using
Translational rosette mapping method in Task 6 and 7.

5-8
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Task 6 - Analyze the Fiber Deviation.

1.

2.

6.

Next to the Origin field, click (Link Geometry).
Select SR ORIGIN.

Click [0k .
Select the Simulation Options tab.

In the Result Display drop-down list, select Deviation as shown in
Figure 5-12.

[ Standard H Net Geometry H Extended Geometry } Simulation Options | Analysis" Result Boundary Features I( 1 E]

Origin [SR ORIGIN Propagation
Direction <Standard P.Cset To Curve
Specified Olientationm %
& ; Constraint Curve
Actual Orientation |0 deg
Fiber Spacing Factor [l I ® Geodesic
(O Curve
Simulation Method [Traditional a
Options Fiber Angle From Curvell) @
Simulation Surface & T
- t |
First Stage Region
[TIConstant Offset Mode
Results Display
IDeviation B 1 l l -
Reference Rosette
Figure 5-12

Click ® (Net Producibility). The model should now display as
shown in Figure 5-13.

Figure 5-13
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Warning (3 deg) and Limit
(5 deg) angles can be
adjusted in the Deviation
area in the Rosette form.

7. The Deviation results display the amount of deviation between the
simulated fiber orientations and the rosette’s orientation as
follows:

» White fiber paths indicate the difference under 3 degrees.

* Yellow fiber paths indicate areas where the deviation is
between 3 and 5 degrees.

* Red fiber paths indicate areas where the deviation in direction
exceeds 5 degrees.

8. Note that the deviation angles are computed between the fiber
paths and the mapped rosette directions. Therefore, it is also
important to select the proper type of rosette mapping to correctly
assess the fiber deviations.

9. Click to save P0O0O1.

Task 7 - Create a Translational Rosette.

Translational rosette mapping is a direct point-to-point translation
technique, as shown in Figure 5-14. The O-direction is directly
translated, while the other fiber orientations are calculated by rotating
the translated O-direction around the tool surface normal to the point.

4
Y
<«
A
go°
45°
/ P X <
08 -—
z -45°
<+
<+
Figure 5-14

Commonly, point-to-point translation mapping used in surfaces of
revolution where you want the 0-direction to always be parallel to an
axis.

5-10
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However, Translational mapping does not apply to the majority of
parts. For example, the cube shown in Figure 5-15, uses
Translational mapping. Note that point-to-point translation fails on two
of the six faces.

Translational
Mapping Fails

BD
32 45°

-
-

WD
Figure 5-15

Translational Rosette requires the creation of a reference plane that is
only used to determine the Rosette’s directions rather than laying up
actual plies.

1. Inthe Application Tree, select Rosette under Basic

2. Click | (Create New) and rename the rosette as [Trans
Rosette].

3. Link the following geometry:

o Surface: TR Ref Surface
* Origin: TR Origin
* Direction: TR Zero Direction

4. Set the Mapping Type to Translational as shown in Figure 5-16.

* Name [_Trans Rosette ] IStart Angle [—45 deg I;J
* Surface |TR SURFACE @ Direction Angle {D __deg__l;!
* Origin TR GIN @ Display Length from Memher[5 _in_]
* Direction| TR ZERO DIRECTT({ FT;] [TICreate Rosette Geometry

Hand Direction Mapping Type

@Right (O standard

Oleft @ Translational

ORadial
(O Spine-Based

Figure 5-16

5. Click .
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Task 8 - Compare Rosettes.

1. Highlight Standard Rosette from the list of objects.

2. Click = (Compare Rosettes) in the main toolbar as shown in

Figure 5-17.
(TN R+« BRYFORE]® o
Applications &x) = E M
[—Basic . a *Name' *Origin *
. Ply TransRosette TR ORIGIN T
Figure 5-17

3. Click | | (Link with Link Dialog) next to the Comparison Object
field.

4. Link Trans Rosette and click E

5. Activate the NX window. The model displays as shown in
Figure 5-18.

Figure 5-18

6. Click E to close the Rosette Comparison window.

7. Click [fﬂ (Highlight Type) in the main toolbar.

8. Clear the option for Field.
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Task 9 - Change the ply’s rosette to Translational.

1. In the Application Tree, select Ply under Basic.
2. Double-click POO1 to modify.
3. Select the Standard tab.

4. Inthe Rosette drop-down list, select Trans Rosette as shown on

Figure 5-19.
Standard ‘ Net Geometry ” Extended Geometry ” Simulz
* Name IPO el l
Parent [E Cone Q[EH
Material [<KCone : T-2 4- el
Rosette [\k Standard Rosette ’;’
Specified Orientation e e
Seguence "L Standard Rosette b .
Figure 5-19

5. The ply form should update as shown in Figure 5-20.

D]

%dard ‘ Net Geometry “ Extended Geometry ” Simulation Options” Analysis ” Result Boundary Features

* Name [POOl l Geometry
Parent [E Cone a [:”u! ® Net
Material <Cone : T—Zé‘-@ % | ' origin SR ORIGIN
Rosette [\V_Trans Rosette @ Boundary |<Cone : Net> .
Specified Orientation [ 0 Q foles
Sequence A || producibitity/@ Out—of-date
Step [l 0 l Flat Pattern
() Extended
Wrapped
Figure 5-20
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Task 10 - Analyze Fiber Paths

1. Select the Simulation Options tab.

2. Inthe Result Display drop-down list, select Deformation as shown
in Figure 5-21.

I Standard ” Net Geometry " Extended Geometry l Simulation Opr

Origin SR ORIGIN Propac
Direction <Trans P\_/SettD . To Cu
Specified Orientation !E) B . . —_—
Actual Orientation U deg |
Fiber Spacing Factor [1 l g
Simulation Method [Traditional a
Options Fiber.
Simulation Surface, e
First Stage Region R
[TJConstant Offset Mode .
Results Display ==
[Deformation a =

Figure 5-21

3. Click ® (Net Producibility). The model should display as shown in
Figure 5-22.

Figure 5-22

4. Note that all of the fiber paths are oriented along the part axis.

5. Select the Standard tab.

6. Click (Link Geometry) next to the ply Origin field.
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7. Select Ply Origin 2 in the model, as shown in Figure 5-23.

%N - owlee s A X[H/ G

| o[ Fibersim Point Selection Dialog | 9 | %

Origin A
« Point(s) (1)
Settings A f »
[E Associative &
=
Figure 5-23

8. Click [ ok .

9. Click @ (Net Producibility). The model should now display as
shown in Figure 5-24.

Rosette mapped to the new ply origin

Figure 5-24

10. Note that the fiber paths are now aligned with the part axis at the
new ply origin.
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Exercise 5b

User Guide Reference:
2.7.2 Rosette Mapping
Types

Radial Rosette

Radial Rosette mapping is a specialized form of translation, used for
spherical-shaped parts, such as satellite dishes and dome covers.

In Radial mapping, the point-to-point translation takes place with the
O-direction always set in a radial direction from the center of the part
as shown in Figure 5-25. Therefore, the Radial Rosette origin must
be always placed in the exact center of the part.

- e e
L3
Figure 5-25

In this exercise, you will create a laminate consisting of four plies
butt-spliced onto a model of a satellite dish. The completed model is
shown in Figure 5-26.

Figure 5-26

5-16
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Goal | after you complete this exercise, you will be able to:

v' Create a Radial Rosette
v Create butt-spliced plies on multi-domain surfaces
v' Analyze Producibility and Fiber Deviation

Estimated Time | 5min

Task 1 - Open a part.

1. Select File > Open and select ROSETTES_ B.prt. The model
displays as shown in Figure 5-27.

Figure 5-27

Task 2 - Create a Laminate.

1. Press <F9> to start Fibersim.

2. In the Application Tree, select Laminate under Basic and click
| (Create New).

3. In the Laminate’s Standard form, enter the following parameters:

« Name: Dish
o Step: 1
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4. Next to Default Material, click [j] (Link with Database Link
Dialog).

5. Select PPG-PL-3K and click [ 0k .

6. Inthe Geometry area of the form, link the Laminate to the NX
geometry as shown in Figure 5-28:

* Layup Surface: Tool Surface

* Net Boundary: Net_Boundary_1, Net Boundary_2 (two cyan
lines)

» Extended Boundary: Extnded_Boundary_1,
Extended_Boundary_2 (two magenta lines)

_S‘[andard | Analysis" De‘[ails" History]

* Name {Dl sh _J . Design Boundary
Parent l lﬂ fﬂ
Seguence ]I—‘; l
Step [l l
2 @ Net
Seguence Order {Ascendlng @ O rtendel
Default Material| PPG—-FPL—-3K @
Geometry
Layup Surface TOOL SURFAC @
Net Bound (2) NE Y|
ey _' - — D [ {& Generate Layer Parent for Plies ]
Extended Boundary (2 ) T @
[ 0 Zone-Based Options ]
[ O Automated Deposition ]
Figure 5-28
7. Click to save the Laminate and return to the main

window.

Task 3 - Create a Radial Rosette.

1. Inthe Application Tree, select Rosette under Basic and click
(Create New).

2. Link the following geometry:

» Origin: Rosette Origin
e Direction: Zero Direction

5-18
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3. Set the Mapping Type to Radial. The form should display as
shown in Figure 5-29.

* Name [ROSOOl

lStart Angle

*Surface |TOOL SURFACE
ETTE ORIGIN

& Qrigin |ROS
ZERO DIRECTION

* Direction| ?

Direction Angle
Display Length from Member{5
[ICreate Rosette Geometry

[-45

deg El

o

deg Q

inl

Hand Direction

®Right
OlLeft

Deviation

4. Click [0k .

Mapping Type
(O)Standard
| (D Translational

‘I_@Radial

i () Spine-Based

Figure 5-29

Task 4 - Create the first ply.

(Create New).

2. Enter [10] for Step.

1. In the Application Tree, select Ply under Basic and click

3. Link Gore_1_Origin for Net > Origin. The ply form should update
as shown in Figure 5-30.

Standard | MNet Geometry " Extended Geometry " Simulation Options" Analysis" Result Boundary Features l[ 4 E

* Name [POOl l Geometry

Parent [E Dish am ® Net

Material [<pish : PpG-|[E)[®] forgn GORE_1 ORIGIN [4)
Rosette i\kROSUDl H[j Boundary <Dish Net>
Specified Orientation[O E«l Hales
Sequence A J | producibility
Step [1 0 l Flat Pattern @

() Extended
[IWrapped
Figure 5-30
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4. Click ® (Net Producibility). The warning message box opens as
shown in Figure 5-31, because the Net Boundary of the ply

consists of two disconnected contours. Click @ to close
the message box.

.Fibersim

Message

Cannot perform simulation on a multi-
3 :
domain boundary.

——

Figure 5-31

5. Click (Link Geometry) next to the Boundary field and select
the curves Radial 1 and Radial 2, as shown in Figure 5-32, to
re-limit the ply to the first quadrant of the surface.

Curve Collector

Al
+ Select Curves (2) ‘

[-—QK—H Apply H Cancel ]

Figure 5-32

6. Click [0k .

7. Click ® (Net Producibility). (Ignore the warning message that
opens prompting you about the material width.)

5-20
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8. The model should display as shown in Figure 5-33.

Figure 5-33

9. Click E to complete the POO1 ply and return to the main
view.

Task 5 - Create the remaining three plies.

1. Set the Object Count to [3] as shown in Figure 5-34.

Fibersim - list Plies

File Edit View Action Tools Help

Clo e &= x% PRI

Applications (=)(x) = =
r- ||

Figure 5-34

2. Inthe ply list, select P0O01, right-click and select Create Based On.

3. Press <Ctrl> + <T> to switch the ply form to the table view and
select the Net Geometry tab. The form should display as shown in
Figure 5-35.

Standard | Net Geometry ‘ Extended Geometry H Simulation Options H Analysis H Result Boundary Features l[ 1

FP St Width E| * Name Step Origin IDirection Boundary II—
78 [Aves rpo02 10 GORE_1_ORIGIN E] <ROSO01 ... #Q(2) RADIAL 1, RADIAL 2 E]
2 [Av== P0O0O3 10 GORE_1_ORIGIN E] <ROSO0L ... #Q(2) RADIAL 1, RADIAL 2 Eﬂ
3 [Ar=s PpOO4 10 GORE_1_ORIGIN E] <ROSO0L ... #Q(2) RADIAL 1, RADIAL 2 E]
Figure 5-35

CT2245_FS15NX_2 ©2016 Siemens PLM Software 5-21



Fibersim 15 Pro - NX

4. Note that the Origins and Boundaries (highlighted in Figure 5-35)
of the new plies are incorrect (because they were copied from the
first ply). Therefore, they need to be re-linked to the correct NX
geometry.

5. Link the Origins of the new plies as follows:

* P002: Gore_2_Origin
» P003: Gore_3_Origin
* P004: Gore_4_Origin
6. Link the Boundaries of the new plies as follows:
* P002: Radial_2, Radial_3
* P003: Radial_3, Radial_4
* PO004: Radial_4, Radial_1

7. The ply form should update as shown in Figure 5-36.

Net Geometry ‘ Extended Geometry “ Simulation Options” Analysis ” Result Boundary Features “

FP St Width E| * Name Step Origin Direction Boundary
1 002 10 GORE_2_ ORIGIN  [# <ROS001 ... [#) (2) RADIAL 2, RADIAL 3 (¥
2] P003 10 GORE_3 ORIGIN  [#] <R0S001 ...[#) (2) RADIAL 3, RADIAL 4 [
3 004 10 GORE_4 ORIGIN [ <ros001 .. (2) RADIAL 1, RADIAL 4 ¥
Figure 5-36

8. Click E to complete the plies and return to the main view.

Task 6 - Analyze the producibility of all of the plies.

1. Inthe ply list, multi-select POO1 through P004 as shown in
Figure 5-37.

File Edit View Action Tools Help

_j % 4| @k % g -G 4;7@ D 9 Sort[Sequence, Step and Name 4 EGmup[

Applications ) = £ B U LA m il
[@ Fibersim a Net Geometry | Extended Geometry " Simulation Options" Analysis " Result Boundary Fez

= Basic
= Laminate

FP Status | Width Exceeded | *Name Step | Origin | Direction Boundary H

T et <ROS001:0> (2) RADIAL ..
<ROS001:0> (2) RADIAL...

Ply
Core .. <ROS001:0> (2) RADIAL ...
E Design Station <ROS001: 0> (2) RADIAL ...

Figure 5-37
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2. Click ® (Net Producibility). (Ignore the warning message box
that opens prompting you about the material width.)

3. Activate the NX window. The model should display as shown in
Figure 5-38.

Figure 5-38

4. Rotate the model and note that the fiber directions in the middle of
the quadrants are aligned along the radial direction of the surface,
This is done using the Radial Rosette.

5. Close Fibersim and save the model.
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Exercise 5¢

User Guide Reference:
2.7.2 Rosette Mapping
Types

Goal

Estimated Time

Spine-Based Rosette

Spine-Based Rosettes are used for spine-based part, such as
stringers and floor beams. O direction of a Spine-Based Rosette
follows a direction curve, whereas traditional rosettes yield an
idealized O direction over an entire part as shown in Figure 5-39.

Figure 5-39

In this exercise, you will create Flat Patterns to compare the results
from different types of Rosette mapping types and Simulation options.

After you complete this exercise, you will be able to:

v' Create a Spine-Based Rosette

v' Analyze Producibility utilizing Spine-Based
Simulation

v' Create Flat Pattern

15 min
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Task 1 - Open a part.

1. Select File > Open and select ROSETTES_C.prt. The model
displays as shown in Figure 5-40.

Figure 5-40

Task 2 - Create a Laminate.

1. Press <F9> to start Fibersim.
2. In the Application Tree, select Laminate under Basic and click
| (Create New).
Press <Ctrl> + <T> to 3. In the Laminate’s Standard form, enter the following parameters:

toggle between the form

and table view. * Name: LAMOO1

o Step: 1

4. Next to Default Material, click (Link with Database Link Dialog)

and select PPG-PL-3K and click [0k
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5.

In the Geometry area of the form, link the Laminate to the NX
geometry as shown in Figure 5-41.:

* Layup Surface: Tool Surface
* Net Boundary: Net Boundary

Standard | Analysis” Details” His‘[oryl

* Name [LAMO 01 77‘] Design Boundary
Parent [ Q E]
Segquence [A l
Step [l
Sequence Order [Ascending @ %g:anded
Default Material|[ PPG—-PL—- 3K ﬁ] -
Geometry
Layup Surface TOOL ST @
E: Bzu;d;ry ; Al % [ [ Generate Layer Parent for Plies ]
S bk : [ O Zone-Based Options ]
[ O Automated Deposition ]
Figure 5-41
6. Click to complete the Laminate and return to the main

window.

Task 3 - Create a Standard Rosette.

1. Inthe Application Tree, select Rosette under Basic and click
(Create New).

2. Change the rosette name to [Standard Rosette] and link the
following geometry as noted in Figure 5-42:

» Origin: Origin
» Direction: Spine

Figure 5-42
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3.

4.

Ensure that the Mapping Type is set to Standard as shown in
Figure 5-43.

* Name {Standard Rosette lStartAngIe {—45 deg @
* Surface |TOOL SURFACE @ Direction Angle {0 deg @
% Origin |ORIGIN @Display Length from Member{5 in]
* Direction| S PINE H‘;] [[ICreate Rosette Geometry

Hand Direction . Mapping Type

@Right @ Standard

Oleft (D Translational

(ORadial

() Spine-Based

Figure 5-43

Click to save ROS001.

Task 4 - Create a full-body ply and a flat pattern with Standard

Rosette.

1.

a & Wb

o

In the Application Tree, select Ply under Basic and click
(Create New).

Enter [10] for Step.
Select the Simulation Options tab.

Enter [0.3] for Fiber Spacing Factor.

Click ® (Net Producibility).

Click % (Generate the Net Flat Pattern) and click .

7. Switch to NX and review the flat pattern created. Flat pattern for

P0OO01 is shown in Figure 5-44.

Figure 5-44

CT2245 FS15NX_2 ©2016 Siemens PLM Software 5-27



Fibersim 15 Pro - NX

Task 5 - Create a new ply based on the first ply.

In this task, you will create a new full-body ply based on the first ply
you created, but use a different simulation option to see how it affects
the flat pattern.

7.

8.
9.

1
2
3
4.
5
6

. Right-click on P0O01 and select Create Based On.
. Change Step to [20].

. Select the Simulation Options tab.

Select To Curve from the list for Propagation.

. Select the Curve option under Constraint Curve.

. Link Spine for Constraint Curve as shown in Figure 5-45.

] Simulation Options | Analysis" Result Boundary Features I[ E]
@ Propagation
Le = | [fo curve v
@ @ Constraint Curve
leg

() Geodesic
® Curve

IspInE 4]
Figure 5-45

|

Click @ (Net Producibility).

Click % (Generate the Net Flat Pattern) and click .

Switch to NX and review the flat pattern created. Flat pattern for
P002 is shown in Figure 5—-46.

Figure 5-46
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Task 6 - Create a Spine-Based Rosette.

In this task, you will create a Spine-Based Rosette to be used later
with Spine-Based Simulation.

In the Application Tree, select Rosette under Basic and click
(Create New).

. Change the rosette name to [SpineBased Rosette] and link the
following geometry:

* Origin: Origin
» Direction: Spine

. Change the Mapping Type to Spine-Based and turn on the option
for Reverse Spine Direction as shown in Figure 5-47.

* Name [_SpineBased Roset_:t_e]Start Angle {_—45 deg ';:!
* Surface |TOOL SURFACE @ Direction Angle 0 deg
* Origin IN Fﬁ Display Length from Member{_f) in]
* Direction| SEINE @ [TICreate Rosette Geometry
Hand Direction Mapping Type
@ Right (O Standard
Oleft (O Translational
(O Radial
@ Spine-Based
MIReverse Spine Direction M

Figure 5-47

4. Click to save SpineBased Rosette.

Task 7 - Create a full-body ply and a flat pattern with SpineBased

Rosette.

In the Application Tree, select Ply under Basic and click
(Create New).

For the P0OO03 ply, enter the following parameter:

» Step: 30
* Rosette: SpineBased Rosette

. Select the Simulation Options tab.

Enter [0.3] for Fiber Spacing Factor.
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5. Select Spine for Simulation Method.

6. Click | [ net Producibiity and review the results in NX window.

7. Change Results Display to Deviation and review the results in NX
window.

8. Click % (Generate the Net Flat Pattern) and click to
save P003.

9. Switch to NX and review the flat pattern created. Flat pattern for
P003 is shown in Figure 5-48.

Figure 5-48

10. Close Fibersim and save the model.
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Chapter 6

Utilities

This chapter includes:

v'Exercise 6a: Curve Creation and Ply Drop-off Utilities
v'Exercise 6b: Fiber Path Curve
v'Exercise 6¢: Symmetric Laminate
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Exercise 6a

User Guide References:
B.5.2 Curve Creation
B.5.5 Curve Offset

B.3.6 Ply Drop-Off

B.5.4 Boundary
Simplification

Goal

Estimated Time

Curve Creation and Ply Drop-off
Utilities

In this exercise, you will use various utilities to create curves and ply
drop-offs. The completed model displays as shown in Figure 6-1.

Figure 6-1

After you complete this exercise, you will be able to:

v' Create a curve using Curve Creation

v' Create a Curve Offset - Constant

v' Create a Curve Offset - Directional

v' Use Ply Drop-off

v' Use Boundary Simplification

v' Use Publish the Fibersim Composite Format

15 min
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Press <Ctrl> + <L> to open
the Layer Settings window.

Task 1 - Open a part.

1. Open UTILITIES_A.prt. The model displays as shown in
Figure 6-2.

Figure 6-2

Task 2 - Create a curve using Curve Creation.

1. Press <F9> to start Fibersim.

2. In the Application Tree, select Laminate and Rosette under
Basic, to review the existing Fibersim objects.

3. In the Application Tree, select Ply under Basic to display the two
plies: PO01 and P002.

4. Show the HOLE_GEOMETRY layer category in the Layer Settings
window. The four points display as shown in Figure 6-3.

Figure 6-3
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The curve will be created
by connecting the selected
points in the order of
selection.

5. Press <F9> to start Fibersim.

6. In Fibersim, select Tools > Curve Creation > Curve Creation as
shown in Figure 6—4.

e Loe Yew ASicon |Tools e
l Design Checker |.. miaye e o
At ot seen B Partial Boundary Editor ir : N B N
O e £ Composite Sequence Manager | PP ——
b € Object Locator IP
—— P i Ioriiualipeon M
- LA— Compatibility Tools | : ==
_ Operations 4 eeta
& Cive I Derivative Laminates 4
# e # | Il Fiber Path Curve Creation
: ;I.. Surface/Solid Creation i cuveCreation
aHucarte WY it it Eybe i Rl Z ML Curve Creation

Figure 64

7. Next to the Surface field, click (Link Geometry) and select the
Tool Surface.

8. Click [ ok .

9. Next to the Points to Connect field, click (Link Geometry).

10. Make sure that the Existing Point filter is enabled as shown in
Figure 6-5.

R e I Y @
Figure 6-5

11. Select the four points: Holel, Hole2, Hole3, and Hole4 as shown
in Figure 6—6.

|T| Fibersim Point Selection Dialog |T‘E|7 > f

Points to Connect

Hole.2

« Point(s) (4)

Clear Selections

E*GK*H Apply ][ Cancel ]

Figure 6—6
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If Close Curve is not
selected, the points will be
connected in order without
connecting the last point to
the first one.

12.Click [ oK.

13. Select the checkbox for the Close Curve option. The Fibersim -
Curve Creation window updates as shown in Figure 6-7.

Fibersim - Curve Creation

1 LB RY FOTE s 7" »
Surface|TOOL, SURFACE @ Points to Connect| (4) 7.78219n @
M Close Curve [ X Generate ]

oK H Cancel ]

Geometry associated to the Points to Connect link. [ CurveCreation 1 selected, 1 shown, 0 available

Figure 6—7

14.Click [ 5 Generate ]

15.Click The model updates with the curve as shown in
Figure 6-8.

Figure 6-8
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Task 3 - Use Curve to create a Hole.

1. Inthe ply list, double-click on PO02 to modify it.

2. Inthe Geometry area, next to the Holes field, click (Link
Geometry) and select the curve you just created as shown in
Figure 6-9.

< |T Select Net Holes ’TE’?

Curve Collector

« Select Curves (4)

I- 0K H Apply ” Cancel ." ‘,; _-___7_::""7--7/

Figure 6-9

3. Click [~ 0k . A warming message about the origin should

display as shown in Figure 6-10.

“Fibersim R

Object Message
The Origin is inside one of the Net Holes.
POO2 & The Origin is inside one of the Extended
Holes.
| 0K l
Figure 6-10

4. Click to close the message.
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Press <Ctrl> + <L> to open
the Layer Settings window.

5. In the Geometry area, next to the Origin field, click (Link
Geometry) and indicate a new origin outside the hole boundary as
shown in Figure 6-11. (Make sure to enable Point on Face
selection filter.)

Indication Origin

2% 0-e s/ \(c]e

Origin A
 point(s) () s
Settings A

[ Associative

[ 0K H Apply ” Cancel ]

Figure 6-1

6. Click twice to save P002.

Task 4 - Create a Constant Curve Offset.

1. Show the Reinforcement layer category in the Layer Settings
window. The two reinforcement boundaries and two origins display
as shown in Figure 6-12.

Figure 6-12
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The Direction Point
determines the side of the
selected curves on which
the offset curves are
created.

2. Press <F9> to start Fibersim again.

3. In Fibersim, select Tools > Curve Creation > Curve Offset as
shown in Figure 6-13.

e Lo Yew Aion | Tools  seeig
Design Checker bows
O 8F Partial Boundary Editor B E BB
O | e £ Composite Sequence Manager T e— FP— [
b € Object Locator [
= ey Iy ne=r
o — Compatibility Tools I
B O | » o
& (ove Derivative Laminates 4
w DeSgh Hati [l Fiber Path Curve Creation
: — Surface/Solid Creation » | ¥ Curve Creation
:
e Al ’! Synchronize Databases Now =R MUECURE Ereation
Mgt Resolve Links #F Boundary Simplification
optons g cseomx |
[ SR
Figure 6-13

4. Select the Constant Offset tab.

5. Click .| (Create New) and link the following geometry:

» Curves to Offset: RH Reinforcement Boundary
» Surface: Tool Surface

» Direction Point: Indicate a point outside the RH Reinforcement
Boundary as shown in Figure 6-14

» Boundary Curves: Net Boundary

Direction Point

PN - [ee s AT/

Direction Point

« Point(s) (1)

!_9&—” Apply H Cancel ]
ﬁ

Figure 6-14
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The linked rosette
determines the 0 and 90
degree offset directions.

6. Enter the following parameters:

* Number of Curves: 3
» Offset Value: 0.25 in (6.35 mm)
» Corner Type: Fillet

7. Click in the message box as shown in Figure 6-15.

“Fibersim ’?

Object Message

CurveOffset... € Generated curve offset.

Figure 6-15

8. Click twice to save the curve offset.

9. Switch to the NX window to display the constant curve offset as
shown in Figure 6-16.

Figure 6-16

Task 5 - Change the Constant Offset Curves to be Directional.

1. Select the Directional Offset tab and double-click on
CurveOffset001 to modify.

2. Enter the following parameters:

* 0 degree Offset Value: 0.25 in (6.35 mm)
* 90 degree Offset Value: 0.5in (12.7 mm)

3. Click [ B Generate .

69
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4. The Fibersim message window opens, prompting you that the
curve offset was generated successfully as shown in Figure 6-17.

“Fibersim

Object Message

CurveOffset... € Generated curve offset.

Figure 6-17

5. Click twice.
6. Click | Close |,

7. Switch to the NX window to display the directional offset curves as
shown in Figure 6-18.

Figure 6-18

Task 6 - Create Plies from Directional Curve Offsets.

1. Inthe ply list, for the Object Count, enter [4] as shown in
Figure 6-19.

“Fibersim - list Plies

File Edit View Action Tools Help

o +v s axvdgaie

Applications (=[x = £ | @ ¢

1@ Fibersim @ Standard | Net Geom

= Basic *
= - MName Parent
-= Laminate I

i Rosette

o~

Figure 6-19
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2. Click | (Create New).

3. Link the following geometry: (Make sure to disable Point on Face
selection filter.)

» Origin: RH Reinforcement Origin
4. Press <Ctrl> + <T> to switch to Table mode.

5. In the Standard tab, select the following for the Specified
Orientation column:

 P0O03: 0

« P004: -45
« P005: 90
« P0O06: 45

6. Inthe Net Geometry tab, for the Boundary column, link the
geometry as shown in Figure 6—20.

P003: Blue line
P004: Red line

P0O05: Yellow line
P006: Green line

Figure 6-20

7. Click to save the plies.

Task 7 - Create 4 plies based on existing plies.

1. Inthe ply list, highlight PO03, P004, P005, and P006, right-click
and select Create Based On.

2. Press <Ctrl> + <T> to switch to Form mode.
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Because they were
created based on the RH
Reinforcement plies, the
LH Reinforcement plies
are already sequenced.

You can also find Ply
Drop-Off in the main menu
by selecting Tools >
Operations.

3. Link the following geometry:

» Origin: Indicate a point inside the LH Reinforcement

Boundary.

* Boundary: LH Reinforcement Boundary

4. Click

Task 8 - Create a Ply Drop-off.

1. Inthe ply list, highlight PO07, PO08, PO09, and P010, if they are

not already highli

2. Inthe Ply toolbar, click Ell (Ply Drop-Off) as shown in

Figure 6-21.

M =

ghted.

SRR 1 [

I Standard | Met Geometry ” Extended Geometry H Analysis " Result |
Figure 6-21

3. Specify the following parameters as shown in Figure 6-22:

» Direction: Outside
» Offset Distance: 0.25 (6.35 mm)
» Corner Type: Fillet

Fibersim - Ply Drop-Off |?
S RERY PGAE so -
Plies (4) POO7, P ”D Boundary Type
Plies Per Drop-Off[1 | | @net (O Extended
Geometry Type I Commer Type
(® Boundar (O Holes
! & 1 Ostraight  (O)Chamfer @ Fillet
Offset Regions v
Direction
Olnside ® Outside
Value Based On
@ Distance
Offset Distance[. 25 ~ in
(C)Material Thickness
Options Hll Drop-Off ]
l oK I [ Cancel ]
1 selected, 1 shown, 0 available
Figure 6-22

6-12
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In Fibersim, select PO0O7
through to PO10 one at a
time to display each ply in
NX.

Note that this Ply Drop-Off
result is the same as the
Constant Curve Offset.

You can also find 3D
Cross Section in the
Documentation menu in
the Application Tree.

4. Click | HIDrop-Off

5. The Fibersim message window opens, prompting you that the
generation of ply drop-offs is complete as shown in Figure 6-23.

“Fibersim R

Object Message

Ply Drop-Off & Generation of ply drop-offs is complete.

Figure 6-23

6. Click twice.

7. Switch to the NX window to display the new plies as shown in

Figure 6-24.

Figure 6-24

Task 9 - Show the ply drop-off using a 3D cross-section.

1. Inthe Ply toolbar, click 2 (3D Cross Section) as shown in
Figure 6-25.

x éﬁﬁmy' Sortl

M=z B © 8 & & F EH H I

‘ E—

__IEndard Net Geometry H Extended Geometry H Analysis
Figure 6-25

2. Select CrossSection001 and click 2: (Generates the 3D cross
section).
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3. Zoom and orient the model to display the cross-section details as
shown in Figure 6—26.

Figure 6-26

4. Click [ Ciose |,

Task 10 - Boundary Simplification.

1. In Fibersim, select Tools > Curve Creation > Boundary
Simplification as shown in Figure 6-27.

hﬂhmi%u

| 1 LY Design Checker H
Agepiie stases Partial Boundary Editor s re 8 m
1 tmrure £ Composite Sequence Manager
= Wit & Object Locator
- eane i Sy | Reete
Compatibility Tools g
. Spnaew = e
Qperations 17 » dCr:
& Cove Derivative Laminates [2 w P
Curve Creation Fiber Path Curve Creation
B Catonr : : ;
Surface/Solid Creation Y| X Curve Creation
- % IML Curve Creation
o dadigre el !! Synchronize Databases Now e
= il U1 Rosalve links + Boundary Simplification N
* §80 | ontions ; Curve Offset
Figure 6-27

2. Click | (Create New).

3. Next to the Components field, click [ (Link with Link Dialog).

6-14
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You can also press <Ctrl>

+ <L> to link the selected
plies.

Internal Boundary
Curves Only will not

create closed boundaries,

but only the boundary

curves that are not shared

with the laminate
boundary.

9.

Press <Ctrl> + <A> to select all of the plies, right-click, and select
Link to link the selected plies.

Click [~ oKk .

Click | options
Figure 6-28.

] to display the default options as shown in

[ Options l [ #F Generate ]

[ClAssociate Geometry
MInternal Boundary Curves Only
[CIMatch Existing Curves

deg

Non-Tangency Angle115

Figure 6-28

Click | 2 Generate |.

Click in the message box prompting you that the

boundary features were generated successfully.

Click to save BNDSMPOO1.

10.Click and close Fibersim.

11. Review the boundaries generated under Group "FIBERSIM

BOUNDARY SIMPLIFICATI" as shown in Figure 6—29.

# Part Navigator

Name =

= «'[JDrawing
=z Groups

@ 0y Group
= ]

) ‘-'B" (
@ 0 Fg Gr

=5 Group
& ¥z Group
= ¥ Group
= ¥z Group
® ¥ = Group
= ¥z Group
& &g Group
® ¥ Group

=¥ Group

@ O Group "CONSTRUCTION CURVES

= ¥z Group "FIBERSIM BOUNDARY SIMPLIF...

= =z Group "BNDSMP001"
F “P002"
“P0O3"
“P004"
“P0OOS"
“P00G"
“POO7"
“P008"
“P009"
“P010"

Figure 6-29
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Exercise 6b | Fiber Path Curve

User Guide Reference: In this exercise, you will create two Fiber Path Curves to use for Net
B.5.1 Fiber Path Curve Boundary to address deviation producibility issues. The completed
Creation model is shown in Figure 6-30.

Figure 6-30

Goal | After you complete this exercise, you will be able to:

v Display Fiber Deviation for a Ply

v' Create a Fiber Path Curve

v' Add Fiber Path Curves to a Net Boundary
v' Create a Net Flat Pattern

Estimated Time | 10 min
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Task 1 - Open a part.

1. Open UTILITIES_B.prt.
Figure 6-31.

The model displays as shown in

Figure 6-31

Task 2 - Set the Simulation options.

1.

Press <F9> to start Fibersim.

In the ply list, highlight PO01 and click [ (Net Producibility).
Double-click on POO1 to modify.

Select the Simulation Options tab and set the following simulation

options as shown in Figure 6-32:

* Results Display: Deviation

[ Standard “ Net Geometry “ Extended Geometry I Simulation Optionsl

Origin

Direction

PLY ORIGIN

<ROS001 : 0>

X

Specified O{ientation[O

gl

Actual Orientation |0

[N

< [

Fiber Spacing Factor [ 5

Simulation Method iTraditional

Options
Simulation Surface

First Stage Region

++#

[“IConstant Offset Mode

Results Display

[D eviation

T

Reference Rosette

Figure 6-32

5. Click E to save P0OO1.




Fibersim 15 Pro - NX

For more information on
Deviation options, see the
Rosettes chapter.

You can also find the Fiber
Path Curve Creation
utility in the main menu by
selecting Tools > Curve
Creation.

Task 3 - Display Fiber Deviation for a Ply.

1. Switch to the NX window and display the producibility results as
shown in Figure 6-33.

Figure 6-33

The Deviation results display the amount of deviation between the

simulated fiber orientations and the rosette’s orientation as

follows:

* White fiber paths indicate deviation under 3 degrees.

* Yellow fiber paths indicate areas where the deviation is
between 3 and 5 degrees.

* Red fiber paths indicate areas where the deviation in direction
exceeds 5 degrees.

Task 4 - Create the First Fiber Path Curve.

1. Inthe ply list, select POO1. In the Ply toolbar, click [l (Fiber Path
Curve Creation) as shown in Figure 6-34.

ez Bo®enrN ofi]
Standard " Net Geometry " Extended Geometry ] Simulation Options | An:

*Name Fiber Spacing Factor Simulation Method Propagatic
PO01 A Traditional To Curve
Figure 6-34
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An indication must be
made on the surface, not
on the fiber path curve.
Fibersim will not create an
indication point unless it is
not on the displayed
curves.

2. Next to the Fiber Path Position field, click E (Link Geometry) and
indicate a point on the surface closest to the last full-yellow fiber
path as shown in Figure 6—35. (Make sure to enable the Point on
Face selection filter.

IndicationPoint.1
Figure 6-35

3. Click [-ok—].
4. Click | lll Generate |.

5. Click E in the message box prompting you that the curve
was generated successfully.
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Task 5 - Create a Second Fiber Path Curve.

A

IndicationPoint.1

. Next to the Fiber Path Position field, click (Link Geometry).

. Create a second fiber path curve by indicating a point on the other

side of the surface nearest to the last full-yellow fiber path as
shown in Figure 6-36.

Figure 6-36

. Click [-ok].

. Click | lll Generate |,

. Click Eﬂ in the message box prompting you that the curve

was generated successfully.

. Click [-ok].

Task 6 - Modify POO1 to use the new Fiber Path Curves.

. In the ply list, double-click on P0O01 to modify it.

2. Select the Standard tab.

3. Next to the Boundary field, click (Link Geometry).

6-20
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4. Clear the existing splines by <Shift> selecting and select the two
new fiber path curves, as shown in Figure 6-37.

PY \ [select Net Boundary !J ,G|)< > F

Curve Collector

Figure 6-37

5. Click [ ok .

6. Select the Net Geometry tab.

7. Next to the Markers field, click (Link Geometry) and select the
original material width curves as shown in Figure 6-38.

g PN\ | select Markers |G:)< >t

| Objects

Select All

Invert Selection

Other Selection Methods v
Filters v

[0k [ Cancel |

Figure 6-38
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8. Click [ ok .

9. Click [® (Net Producibility).

10.Click %7 (Generates the Net Flat Pattern).

11. Click [0k ] to save POO1.

12. Switch to the NX window to display the producibility and net
pattern results. Note that the flat pattern satisfies the fiber
deviation limits as shown in Figure 6-39.

Material Width Lines

Figure 6-39

13.Close Fibersim and save the model.
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Exercise 6¢c | Symmetric Laminate

User Guide Reference: In this exercise, you will use the Symmetric Laminate utility to create
B.4.1 Symmetric Laminate | a second laminate dataset, by copying component data to a
symmetric part. The completed model displays as shown in

Figure 6—40.

The Symmetric Laminate
utility differs from the
Mirror Laminate utility,
which mirrors plies about a
user-defined step value on
the same laminate.

Figure 6-40

Goal | after you complete this exercise, you will be able to:

v' Create a Symmetric Laminate

Estimated Time | 15 min
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Task 1 - Open a part.

1. Open UTILITIES_C.prt. The model displays as shown in
Figure 6-41.

Figure 6-41

Task 2 - [NX8.5] Mirror CAD features about a symmetry plane.

Task 2 is different for each CAD system. Find the appropriate Task 2
and follow instructions.

1. In NX, click 5 (Extract Geometry) as shown in Figure 6—42.

P NX 8.5 - Modeling - [UTILITIES. C.pri]

:& File Edit View Insert Format Tools Assemblies

?"Start L] jg o{’%@ ¥) (x %% Commar

[ND Selection Filter ml |Ent|re Assembly @ @ Y |

Select objects and use MB3, or double-click an object

Figure 6-42
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Select Mirror Body from the Extract Geometry Type pull-down

list.

Select the body and the mirror plane as shown in Figure 6—43.

e — ]
Extract Geometry Type A
{[é Mirror Body E
Body A
+ Select Body (1)
Mirror Plane A
« Select Mirror Plane (1)
Settings v
Preview v

H-GK—)"” Apply H Cancel

Mirror Plane

Figure 6-43
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4. Click [0k .

5. Select Insert > Curve from Curves > Mirror as shown in

Figure 6-44.

_In;_erl Format Tools Assemblies Information Analysis

By @EOE
P BILS

™ Offset
% Offset in Face___

o Bridge __
Iy Circular Blend Curve___

S Simplify...

4 Sketch_. S
Datum /Point 3
Curve 3

" Curee rom Curves |
Curve from Bodies 4
Design Feature 3
Associative Copy 3
Combine Bodies 3
Trim r
Offset/5cale »
Detail Feature 3
Surface ]
Mesh Surface 3

Figure 6-44

[ Combined Projection._

1 Wrap/Unwrap Curve___

6. Select Net Boundary, Extended Boundary, and Zero Direction
for the curves and the mirror plane as shown in Figure 6—45.

Curve A

[ + Select Curve (3)

Mirror Plane A

 Select Plane (1)

Settings | v

Preview | v
!-—OK—! [ Apply ] [ Cancel

Figure 6-45

Extended Boundary

Net Boundary

Zero Direction

Mirror Plane
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8. Select Insert > Dat

9. Create a point at th

7. Click [--0k ] and the model updates as shown in Figure 6—46.

Figure 6-46

um/Point > Point.

e end of the mirrored Zero Direction Curve as

shown in Figure 6—47.

BY ~ [Point |5 o [ % BN}

Type ‘ A
l[/ End Point =]
Point Location |A
Output Coordinates A

Reference
x
v
.
Offset BN
Offse( Option
Settings ‘ v

[<oKk>][ Apply || cancel |

Figure 6-47
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Task 2 - [NX9/10] Mirror CAD features about a symmetry plane.

1. Select Mirror Geometry from the Home tab > Feature group >
More as shown in Figure 6—48.

Curve Surface Analysis View Render Tools Application Fibersim

m M / [] i |Ojl§j & Pattern Feature lf]j & Chamfer % [ Offset Region o L
- = 7 @ Unite - @ Trim Body 52 Replace Face “
"\'\‘ O e Datum Extrude Hole Edge More | Move _ Maore Through
. '_‘ N ¥ Plane” - & Shell Blend @ Draft = Face X Delete Face - Curve Mes
ect Sketch . Feature Detail Feature
& Draft Body 1 Face Blend
Design Feature
& Block 1l Cylinder
™
- Sphere & Boss
- @l Pad 5 Emboss
L
. & Slot @ Groove
4P Dart E Thread
Associative Copy
2 Extract Geometry 5 WAVE PMI Linker
o Pattern Geometry 4 Mirror Feature
I £ Mirror Geometry I'?:u Promote Body

Figure 6—-48

2. Select the following geometry as shown in Figure 6-49:

» Geometry to Mirror: Tool Surface, Net Boundary, Extended
Boundary, Rosette Origin, Zero Direction

» Mirror Plane: Sym Plane
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3.

£} Mirror Geometry O X

Geometry to Mirror M

« Select Object (5) &

Mirror Plane A

¥ Specify Plane |@[E’ x

Settings v

Preview A

= Preview Show Resultécﬁ‘

Figure 649

Click [~ oKk .

Task 3 - Create Symmetric Laminate and Rosette geometry.

1.
2.

3.
4.

Press <F9> to start Fibersim.

In the Application Tree, select Laminate under Basic.

Click | (Create New).

In Name field, enter [Sym Lam].
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5. Link the following geometry as shown in Figure 6-50:

» Layup Surface: select the mirrored tool surface
* Net Boundary: select the mirrored net boundary
» Extended Boundary: select the mirrored extended boundary

Mirrored Extended Boundary

Mirrored Net Boundary

Mirrored Tool Surface

Figure 6-50

6. Click @ to save Sym Lam.

7. Inthe Application Tree, select Rosette under Basic.

8. Click | (Create New) to create ROS002.
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An exact symmetry of ply
orientations requires an
opposite handed
(Left-Hand) rosette.

9. Rename ROS002 as [Sym Ros].
10.Link the following geometry as shown in Figure 6-51:

e Surface: select the mirrored Surface
 Oirigin: select the mirrored Origin
e Direction: select the mirrored Zero Direction

Mirrored Surface

Mirrored Origin

Mirrored Zero Direction

Figure 6-51

11. For Hand Direction, select Left as shown in Figure 6-52.

Hand Direction

Figure 6-52

12.Click [0k ] to save Sym Ros.
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Task 4 - Create a Symmetric Laminate.

1. In Fibersim, select Tools > Derivative Laminates > Symmetric
Laminate as shown in Figure 6-53.

fie (o Yew Asen Tocls ey
Design Checker hows 4 ; o
Agrpile st BE Partial Boundary Editor T
O iz £ Composite Sequence Manager My T Shart Avnge
- & Object Locator L P r— .
e —— Compatibility Tools mm
F Operations » ‘_ i
i o] e
8 e : Curve Creation ' © Merge Models s
: — Surface/Solid Creation » | % Surface Transfer

Figure 6-53

2. In the Symmetric Laminate dialog box, click h (Create New).

3. Specify the following parameters to create the symmetric laminate:

» Source Laminate: Cowl

* Source Rosette: ROS001

* Symmetry Plane: Sym Plane

* Symmetric Laminate: Sym Lam
* Symmetric Rosette: Sym Ros

4. The updated Symmetric Laminate form displays as shown in

Figure 6-54.

.Fibersim - create Symmetric Laminate [ SymLamOO01 | |7

1 2 4lel B BT _;:bII'D sort| z »
I
Standard | History

* Name [SymLamOOl ]
Source Lamlnate!— Cowl Q . Symmetric Lamlnatei— Sym Lam Q .
Source Rosette |~ ROS001 @ Symmetric Rosette m .

Symmetry Plane [SYM PLANE

l Options H Il Generate ]

Report

[ |l

I—GK—H Cancel ]

Geometry associated to the Symmetry Plane link. [ SymLam001] 1 selected, 1 shown, 1 available

Figure 6-54
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5. Click[ bl Generate | to generate the symmetric laminate.

6. In the message box prompting you that 23 components have
generated successfully as shown in Figure 6-55.

“Fibersim ’?

‘ Object Message

Deleted 0 obsolete components.
Y Created 23 components.

Updated 0 components.

See report for details.

Figure 6-55

SymLam001

7. Click [ ok .

8. Note the Report created on the Symmetric Laminate’s Standard
form as shown in Figure 6-56.

Report

Deleted 0 obsolete components.

Created 23 components.

Updated 0 components.

Figure 6-56

9. Click to complete the Symmetric Laminate creation.

10.Click to close the window.
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Task 5 - Group plies by Parent.

1. Inthe Application Tree, select Ply under Basic.

2. In the Group drop-down list, select Parent to display the plies
grouped by their parents as shown in Figure 6-57.

Fibersim - listPles g
File Edit View Action Tools Help

(L0 %+ %0 X% P65 00 s - P T |
Applications EE3] e £ BEUEY R mm

[@ Fibersim E Standard | Net Geometry " Extended Geometry " Simulation Options ” Analysis " Result Boundary Features "_\ 4 :E]

= Basic

= Laminate Quantity *Name  Parent Step Material Sequence Specified Orientation Rosette

<Differe... Cowl <Differ.. PPG-PL-3K A <Different> ROS001
<Differe... Sym Lam  <Differ.. <SymLam:.. A <Different> Sym Ro:
Figure 6-57

3. Inthe Parent ply list, highlight Sym Lam and Cowl, one at a time,
to highlight them in the NX window as shown in Figure 6-58.

Figure 6-58

4. Close Fibersim and save the model.
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Project 2

Monolithic Panel

This chapter includes:

v'Exercise P2: Monolithic Panel

P2-1



Monolithic Panel

Exercise P2 | Monolithic Panel

User Guide Reference: In this project, you will use ply based design to complete a layup
2.8 Plies scenario. The completed model displays as shown in Figure P2-1.
B.5.2 Curve Creation
B.5.5 Curve Offset

Figure P2-1

Goal | This project will test your knowledge on how to:

v' Create the required NX geometry
v' Create ply objects
v' Create a 3D cross-section and confirm layup

Given | The previously created geometry and design details are:

v' Net and Extended Boundaries have been created
v' Rosette geometry has been created

v Planes that define the locations of the substructure
have been created

v’ The substructure is the basis for the ply boundaries

Estimated Time | 1hr30min
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Task 1 - Open a part.

1. Open PROJECT2_MONOLITHIC.prt. The model displays as
shown in Figure P2-2.

Figure P2-2
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Task 2 - Review Fibersim geometry.

1. The Winglet Tool Surface, Manufacturing (Extended) Boundary,
Design (Net) Boundary, Rosette Origin, and Zero Direction are
displayed as shown in Figure P2-3.

Manufacturing (Extended)
Boundary s

Winglet Tool Surface

Design (Net)
Boundary

Zero Direction

Rosette Origin

Figure P2-3

2. The Substructure geometry is shown in Figure P2—4.

Rib 2 Centerline (Rib 2 CL)

Main Spar
Centerline

(Main SparCL) Rib 1 Centerline (Rib 1 CL)

Figure P2-4
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Task 3 - Create the required CAD geometry.

1. Create the required CAD geometry for the given plies as shown in
Figure P2-5.

All plies are PPG-PL-3K

90°

Drop Offs:
0 =0.25in (6.35 mm)
90 =0.5in (12.7 mm)

Aligned to Rib 2CL

-

>¢ 7 6.75in (171.45 mm)

/«\ Aligned to Rib 1CL

Aligned to
Main Spar CL:

"~ 4'in (101.6 mm)

Figure P2-5

P2-5
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Task 4 - Create ply objects.

1. Create plies, using given quantity, ply drop-off values and
orientations as shown in Figure P1-7 and Figure P2-7.

Ply Requirements (36 --> 20 Ply Drop)

Ply Step | Orient Ply Step | Orient
PO36 | 360 0 PO36 | 360 0
PO35 | 350 | 45 P035 | 350 | 45
PO34 | 340 | 45 PO34 | 340 | 45
PO33 | 330 | 45 PO33 | 330 | 45
P03z | 320 | 90 P032 | 320 | 90
PO31 | 310 | 45 PO31 | 310 | 45
P030 | 300 0 P030 | 300 0
P029 | 290 | 45 Poz9 | 290 | 45 |
P028 280 90 P028 280 90
P027 | 270 | 45 P027 | 270 | 45
PO26 260 45
P025 250 | 90
PO24 | 240 | 45
e P023 230 0
P0Z2 | 220 | 45
N P021 | 210 | 90
AN —_— P020 | 200 45
2 PO19 | 190 0
K PO18 | 180 | 0
— POI7 | 170 | 45
k PO16 160 90
h PO15 | 150 45
RN PO14 | 140 0
PO13 | 130 | 45
P012 | 120 | 90
PO11 | 110 | 45
PO10 | 100 | 45 PO10 | 100 | 45
PODS | 90 90 PODS | 90 90
PODS | 80 15 PO0S | 80 15
POO7 | 70 0 POO7T | 70 0
P00 | 60 | 45 PODE | 60 | 45
P05 | 50 90 P05 | 50 90
POO4 | 40 | 45 POO4 | 40 | 45
P003 | 30 15 PO03 | 30 15
PO0Z | 20 | 45 PO0Z | 20 | 45
POO1T | 10 0 POO1T | 10 0
Figure P2-6

Ply Requirements (20 --> 12 Ply Drop)
Ply Step  Orient Ply Step | Orient
PO36 | 360 0 P036 | 360 0
PO35 | 350 45 PO35 | 350 45
PO34 | 340 45 PO34 | 340 45
PO33 | 330 45 PO33 | 330 45
P32 | 320 90 P032 | 320 90
PO31 | 310 45 PO31 | 310 45
PO30 | 300 0
P029 | 290 @ 45
PO28 | 280 90
P07 | 270 45
POT0 | 100 45
PO09 | 90 0
PO08 | 80 45
POO7 | 70 0
PODG | 60 45 PO06 | 60 45
POD5 | 50 90 PO05 | 50 90
POD4 | 40 45 PO04 | 40 45
POD3 | 30 45 P003 | 30 45
PODZ | 20 45 PO0Z | 20 45
POD1 | 10 0 POO1 | 10 0

Figure P2-7
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Task 5 - Cross-section.

1. Use the Curve Creation Utility to create a curve for a
cross-section. Review the 3D Cross Section and confirm that the
layup matches the design requirements as shown in Figure P2-8.

Figure P2-8
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Chapter 7

Core

This chapter introduces:

v'Exercise 7a: Core Types
v'Exercise 7b: Modeled Core with Overcore and IML Laminates
v'Exercise 7c: Core Panel Design from a Solid (Optional)

7-1
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Exercise 7a

User Guide Reference:
2.9 Cores
5.2 3D Cross Section

Estimated Time

Core Types

In this exercise, you will create various types of cores within Fibersim
Basic. (Note that designing the overcore plies/layers has not yet been
discussed.) The completed model is shown in Figure 7-1.

Figure 7-1

After you complete this exercise, you will be able to:

v' Create a Virtual Step Core object
v' Create a Virtual Variable Core object
v' Create a Virtual Core object

v' Observe the differences between the different types
of core using cross-sections

15 min
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Task 1 - Open a part.

Eile Edit View Action Tools Help

1. Open CORE_A.prt. The model displays as shown in Figure 7-2.

-
F

Figure 7-2

2. Press <F9> to start Fibersim.

3. Review the Fibersim objects in the model. Note that the model
already contains a Laminate, a Rosette, and four full-body plies as
shown in Figure 7-3. The plies are made of the PPG-PL-3K
material and are oriented to the 0, -45, 45, and 90 deg directions.

Fibersim - list Plies

TNR 4+ @0 XY IR E B sorf 7 e Groun
Applications &) = B W ELD D F m
i@ Fibersim Q Standard | Net Geometry " Extended Geometry " Simulation Options " Analysi;“ Result Boundary
e ;
= Basic bt
B = *Name | Parent Step Material Sequence Specified Orientation Roset
= Laminate
% Fosdite PO04  Vertical S.. 40 PPG-PL3K A % ROSO!
POO3 Vertical S... 30 PPG-PL-3K A 45 ROSOI
& Core PO02 Vertical 5... 20 PPG-PL-3K A -43 ROSOI
clbesigpHation POO1  Vertical S.. 10 PPG-PLAK A 0 ROSO!
[ Nat et

Figure 7-3
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Task 2 - Create a Virtual Step Core.

Virtual Step Core is the most commonly used type of core, with the
same bevel angle on all sides and a vertical step at the base.

1. Inthe Application Tree, select Core under Basic.

2. Click | (Create New). Expand the drop-down list and click

& (Virtual Step Core). The Core definition form is displayed as
shown in Figure 7-4.

Standard | Analysis ” Result Boundary Features ” Detailsl
* Name iVSCOOl ]Material @
Parent ié\f’ertical Stablizer (OML) @ Thickness Status| @ Up—-to-date
SequenceiA ]
Step I5O ]
Core Members
Geometry
Origin "% ’;‘
Ribbon Direction ——t— — 1
Boundary (1)
Holes (2)
Solid H
L | A_A

Figure 7-4
3. Next to the Material field, click [T (Link with Database Link
Dialog).

4. Select the checkbox for Honeycomb material as shown in
Figure 7-5.

O Glass_Mat 007 Glass_Mat Mat 5

Y% Honeycomb 018 Honeycomb Core 2 4

O  Knit_0/100/0 020 Knit_0/100/0 Waoven 15 70
Figure 7-5

5. Click [0k .

6. Inthe Core Members > Geometry area, next to the Origin field,
click (Link Geometry).

7. Make sure that the Existing Point selection filter is enabled.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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If required for a given
design, a curve inside the
core boundary can be
used to define the ribbon
direction of the core.

8. Indicate a point in the middle of the 1st Core as shown in
Figure 7—6.

Y ANYZ I
P ~ | ribersim Point Selection Dialog | o o | x [

| Origin A
1
"+ Point(s) (1) @@;]

Settings A

¥ Associative

OK H Apply ][ Cancel

Figure 7-6

9. Click [ ok .

10.In the Geometry area, next to the Boundary (1) field, click
(Link Geometry).

11. Select the boundary contour of the 1st Core as shown in
Figure 7—7.

< F Select Boundary ,T,EF

Curve Collector

+ Select Curves (1)

0K H Apply ][ Cancel ]

Figure 7—7

12.Click [ oK.
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13. Enter the following parameters as shown in Figure 7-8.

* Thickness: 1.575 in (40 mm)
* Bevel Angle: 30
» Step Height: 0.095 in (2.413 mm)

Standard ‘ Analysis” Result Boundary Features ” Details}

* Name [VSCOOI lMaterial Honeycomb
Parent {é Vertical Stablizer (OML) la _.a Thickness Status|# Up—to-date
Sequence[A l
Step 150 l
Core Members
Geometry

Point 37482

)
]
5
3

Origin

Ribbon Direction’
Boundary (1) COREOO
Holes (2)

Solid

HHFH+H

Thickness (3) |1.575 Jinj|"

-
&

Bevel Angle 4)[30 deg)
Step Height (5)| . 095 in @@
Figure 7-8

14.Click to complete the Core.

Task 3 - Create a Virtual Variable Core.

Virtual Variable Core requires you to define both the Base Boundary
and Top Boundary of the core. The Core bevel angles might be
different on all sides and are defined by differences in the geometric
shape of the Base Boundary and Top Boundary combined with the
core height.

1.

In the Application Tree, select Core under Basic.

Click . (Create New). Expand the drop-down list and click

=2 (Virtual Variable Core). The Virtual Variable Core definition

form is displayed as shown in Figure 7-9.

Standard | Analysis " Result Boundary Features H Details}
* Name IWCOO 1 lMateriaI
Parent {E\"ertical Stablizer (OML) 9 g;_;IThiclmess Status|@ Up—to-
Sequence{ﬂ l
Step 150 l

Geometry

o |

Figure 7-9

7-6
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3. Next to the Material field, click [T (Link with Database Link
Dialog).

4. Select the checkbox for the Honeycomb material.

5. Click [ ok .

6. Inthe Geometry area, next to the Origin field, click (Link
Geometry).

7. Indicate a point in the middle of the 2nd Core as shown in
Figure 7-10.

Vi-el% 2 #» U [+r @ @
BY  [Fibersim Point Selection Dialog | 2 | © | X [

Origin A
I + Point(s) (1)
Settings A
M Associative o
[ 0K H Apply H Cancel ]
—

Figure 7-10

8. Click [ ok .

9. In the Geometry area, next to the Boundary (1) field, click
(Link Geometry).

10. Select the outer contour of the 2nd Core as shown in Figure 7-11.

< ’T Select Boundary [T,E,T

Curve Collector

7| « Select Curves (1)

f 0K H Apply H Cancel ]

Figure 7-11

11. Click [ oKk .
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12.In the Core Top area, next to the Boundary (4) field, click (Link
Geometry).

13. Select the inner contour of the 2nd Core as shown in Figure 7-12.

Curve Collector

1| « Select Curves (1)

[ ok || Apply || cancel |

Figure 7-12

14.Click [0k

15.In the Core Top area, in the Thickness (3) field, enter [1.575 in] (40
mm). The form updates as shown in Figure 7-13.

Standard | Analysis ” Result Boundary Features ” Detailsl
*Name [VVCDO1 | Material Honeycomb
Parent [=Vertical Steblizer (OML) | [ Thickness Status|@ Up—to—date
SequenceiA ]
Step I5O ]

Geometry L/ 3

Origin PROJECT .13

Ribben Direction|

Boundary (1) CCOREOQO2

Holes (2)

Solid

Care Top

Thickness 3)[1 . 57 3] in] 4[]

Boundary )|{CORE0QO0Z2 TOF BOUNDZ

Hales ()

Core Bottom v

Figure 7-13

16.Click [0k ] to complete the Core.

CT2245 FS15NX_2 ©2016 Siemens PLM Software



Core

Task 4 - Create Two Virtual Cores.

Virtual Core only requires explicitly defining geometry for the Base
Boundary. The cross-sectional shape of the Core is then implicitly
defined by specifying numeric values for thickness, bevel angle, etc.

1. In the Object Count field, enter [2] to create two cores
simultaneously as shown in Figure 7-14.

Fibersim - list Core

File Edit View Action Tools Help

Clhe+ssarvFBaE® o

Applications (3)[x] =& =

[@ L a Standard | Analysis V Result Boundary Featu

= Basic - G N — ;
S 1 ject Type ame ren ¢

-k Rosette & Virtual Step... VSCO01 Vertical 5... A
s Ll = Vfirtual Vari... VWCOO1  Vertical S... A

g= Design Station

Figure 7-14

2. Click | (Create New). Expand the drop-down list and click

= (Virtual Core). The Virtual Core definition form is displayed as
shown in Figure 7-15.

Standard | Analysis " Result Boundary Features " De‘[ailsl

* Name l<Diffe rent> lMateriaI
Parent ié\!ertical Stablizer (OML) EJThickness Status|@® Up—to—date
Sequenceif—‘; l

Step I<Different>

l
‘Geometry . ‘ |\\ ______ 1/ __________________
Figure 7-15

3. Next to the Material field, click [T (Link with Database Link
Dialog).

4. Select the checkbox for the Honeycomb material.

5. Click [ ok .
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Standard ‘ Analysis ” Result Boundary Features ” Details‘
* Name Parent Seguence Step Material

6. Enter the following parameters in the Core Top area as shown in
Figure 7-16.

* Thickness: 1in (25.4 mm)
* Bevel Angle: 30°

.Corepr
Thickness (3) |1 in|[+]
Bevel Angle (4)[3 0 deg]
-Core Bottom v
Figure 7-16

7. Press <CtrI>+ <T> to switch to the Table view. The updated form
displays as shown in Figure 7-17.

!-Otigin- I Ribbon Direction Boundary
VCO0O01 |Vertic !M!@ A 60 Honeyco @ @ F] E;
VCO002 \Vertic -!g[lf_l] iy 70 Honeyco... @ E] @ E
Figure 7-17

8. For the VCO0O01 core, next to the Origin field, click (Link
Geometry).

9. Select the indicated point as shown in Figure 7-18.

G-l /A (tr@ @

B - Fibersim Point Selection Dialog | | © | X Bl

Origin L
+ Point(s) (1) 53 I
Settings A
¥ Associative i O
l oK H Apply ][ Cancel ]
]
Figure 7-18

7-10
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10.Repeat the steps 8 and 9 for the VC002 core, selecting the point in
the middle of Core004 curve as shown in Figure 7-19.

L% 2 A4 @
T Fibersim Point Selection Dialog ’T’?’?

Origin 2
« Point(s) (1) @E@ o
Settings 2
Associative =
ok || Apply |[ Cancel |
Il
Figure 7-19

11. Click . If a warning box appears, click OK.

12.Link the Boundary geometry (in the Boundary column) for both
Cores as follows:

e VCO0O01: select the Core003 curve
* VCO002: select the Core004 curve

13.The updated form displays as shown Figure 7-20.

Standard ‘ Analysis” Result Boundary Features” Detailsl

* Name Parent Sequer | Step Material Origin Boundary Ribbon Direction
|VCO01 verti »Vn@ A 60 Honeyco.. @ PROJECT11 Eq F;
VCO002 \Verti M[EI] A 70 Honeyco... @ PROJECT12 @ E
Figure 7-20

It is a recommended best 14.Press <Ctrl> + <T> to return to Form mode.

practice to return to Form

Mode to prevent future 15.Click to complete both Cores.

confusion.

Task 5 - Create 3D cross-sections.

1. Switch to NX and press <Ctrl> + <L> to launch Layer Settings
dialog box.

2. Show the Cross_Section_Curve layer category.

3. Click

CT2245 FS15NX_2 ©2016 Siemens PLM Software 7-11
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3D Cross Section can 4. Press <F9> to start Fibersim.
also be found in the
Fibersim Documentation

menu 5. Inthe Core toolbar, click = (3D Cross Section) as shown in

Figure 7-21.

2]=
@ndard | Analysis" Result Boundary Features" Detailsl

Figure 7-21

6. Click | (Create New).

7. The cross-section form displays as shown in Figure 7-22.

* Name {CrossSectionOOl ] Offset Type
Laminate [= vertical stabtizer oM () | @ scateq
Cross Section Curve
) @ Ply/Layer Offset Scale|1 l
Component Type Boundary Type Core Offset Scale 1 l
@ply @®Net
(O Constant
Olayer () Extended
Min Dist Btwn Ramps[O in l
Style Profile Type Cross Section Offset 10 in l
@®Draped . @®Line [[)Create Cross Section Geometry
(O)Schematic (ORectangle
() Over Core Hybrid
Status ®Out-of-date
[ = Generate ]
Figure 7-22

8. Nextto the Cross Section Curve field, click (Link Geometry).

9. Select the Cross Section Curve 1 as shown in Figure 7-23.

< F Select Cross Section Curve ’T’E‘T >

Curve Collector

« Select Curves (1)

[ 0K H Apply ” Cancel ]

Figure 7-23

10.Click [0k
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11. Enter the following parameters:

» Component Type: Ply

» Style: Draped

» Ply/Layer Offset Scale: 20 (Note that this parameter is used to
exaggerate the offset distances between plies in the
cross-section for better visibility.)

» Core Offset Scale: 1 (Note that this parameter is used to scale
the core dimensions. A value of [1] means that the core(s) in the
cross-section will be displayed at real size.)

12.Click | 2 Generate |.

13.Click to complete the cross-section.

14.Switch to the NX window. The model displays as shown in
Figure 7-24.

vvvvvv

T

15.Zoom in to examine the cross-sections of the cores. Note the
different bevel angles in the VVCO001 core, and the step geometry
in VSCOO0L1 core as shown in Figure 7-25.

Figure 7-24

Different bevel angles Step geometry

Figure 7-25
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16.1n the 3D Cross Section list, highlight CrossSection001,
right-click and select Create Based On to create a 3D Cross
Section for Cross Section Curve 2.

17.Display both cross-sections (multi-select them in the Fibersim
window), and hide the NX geometry. The model should display as
shown in Figure 7-26.

-

Figure 7-26
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Exercise 7b | Modeled Core with Overcore
and IML Laminates

User Guide Reference: In this exercise, you will create a Modeled Core object and create
2.9 Cores overcore and IML laminates. This will demonstrate the process of
9.7 Laminate Tab defining a core panel, display the results on producibility, and indicate
2.10 Design Stations why multiple laminates must be used.

After you complete this exercise, you will be able to:

v' Create a Modeled Core object
v' Create an Overcore Laminate

v' Re-sequence the overcore plies to reflect the
overcore topology

v' Create an IML laminate with a descending sequence
order

v Interrogate the model using three Design Stations

Estimated Time | 15 min

Task 1 - Open a part.

1. Open CORE_B.prt. The model displays as shown in Figure 7-27.

Figure 7-27
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Task 2 - Create a Modeled Core object.

1. Press <F9> to start Fibersim.

2. Inthe Application Tree, select Core under Basic.
3. Click | (Create New).

4. In the drop-down list, click & (Modeled Core) as shown in
Figure 7-28.

Fibersim - list Core

File Edit View Action Tools Help

(1B R XY

Applicatl  Modeled Core (e

== \firtual Variable Care

2 \firtual Core

& \irtual Step Core

ge Design Station

Figure 7-28

5. Enter the following parameters as shown in Figure 7—29:

» Parent: OML

» Step: 50

» Material: Honeycomb

* Thickness: 0.5in (12.7 mm)

* Origin: OML_PLY_ORIGIN

* Boundary: CORE_BOUNDARY

Standard ‘ Analysis” Result Boundary Features H Detailsl
* Name [MCOOI lMateriaI Honeycomb @
Parent  [=OML =1
Sequence[}\ l
Step [5 0 l
Geometry ! Core Dimensions
Origin OML PLY ORIGIN Specified Thickness| . 5 in
Ribbon Direction
Boundary CORE BOUNDARY
Hales .
Solid
Figure 7-29
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6. Click [0k ] to save MCO0O0L1.

7. Click (Composite Sequence Manager) to review the
component stack as shown in Figure 7-30.
Laminate[é OML a IShow Child Components
[ Seguence Options ]
- X FOI = ol
Object Type Object Name Parent Seguence Step Specified Orientation | Material Drop
== Laminate OML A i PPG-PL-3K
@ piy PO01 OML A 10 -45 PPG-PL-3K
B ry P002 OML A 20 0 PPG-PL-3K
- Py P003 OML A 30 45 PPG-PL-3K
- Ply PO04 OML A 40 90 PPG-PL-3K
Py PO0S OML A 110 90 PPG-PL-3K
B Py P00G OML A 120 45 PPG-PL-3K
BB ply PO07 OML A 130 0 PPG-PL-3K
B Py PO0S OML A 140 -45 PPG-PL-3K
Figure 7-30

8. Click [ ok .

Task 3 - Create an Overcore Laminate.

In NX, hide the OML_Geometry layer category and show the

OverCore_Geometry layer category in Layer Settings window.

Press <F9> to start Fibersim.

In the Application Tree, select Laminate under Basic.

Click | (Create New).

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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A different alphabetically
ordered Sequence letter is
assigned to each laminate
(Sequence A = OML,;
Sequence B = Overcore).

5. Enter the following parameters as shown in Figure 7-31:

* Name: Overcore

* Parent: OML

* Sequence: B

e Step: 100

» Layup Surface: Overcore

* Net Boundary: Overcore_Net_Boundary

» Extended Boundary: Overcore_Extended_Boundary

Standard ‘ Analysis ” Details" Histotyl

* Name [Overcore
Parent [=omL v

Design Boundary

Sequence [B
Step [100
Sequence Order [Ascenciing

Default MateriaI;PPG— PL-3K

‘Net
Extended

e || 0]

Geometry

#

Layup Surface COVERCORE
NetBoundary ~ |OVERCORE NET B[4
Extended Boundary| OVERCORE EXTEN [4)

[ {# Generate Layer Parent for Plies ]
O Zone-Based Options ]
[ O Automated Deposition ]

Figure 7-31

6. Click [0k ] to save the Overcore.

Task 4 - Link the plies to Overcore Laminate

1. Select Ply from Basic menu.

2. Select PO05, press <Shift> and select PO08 to multi-select plies
P005, P0O06, PO07, and PO08 as shown in Figure 7-32.

Standard ‘ Net Geometry " Extended Geometry " Simulation Options H Analysis" Result Boundary Features Iﬂ"i E]

*Name | Parent Step Material Sequence Specified Orientation Rosette Projecter
P0OO1 oML 10 PPG-PL-3K A -45 ROS001 b4
P0o02 oML 20 PPG-PL-3K A 0 ROS001 p.4
P003 OML 30 PPG-PL-3K A 45 ROS001 z
P0O0O4 OML 40 PPG-PL-3K A 90 ROS001 z
PPG-PL-3K A ROS001
PPG-PL-3K A ROS001
PPG-PL-3K A ROS001
PPG-PL-3K A ROS001

Figure 7-32

7-18
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SEQB
SEQB
SEQB
SEQB
SEQB
SEQA
SEQA
SEQA
SEQA
SEQA

3. With the four plies selected, right-click and select Modify.

Standard ‘ Net Geometry “ Extended Geometry “ Simular

* Name [<Different> |
Parent [é Overcore a[:hd
Material PPG-PL-3K o

Rosette [« RoS001 v
Specified Orientation[<Di fferent >Q

Figure 7-33

6. Select OVERCORE_PLY_ORIGIN.

7. Click [ ok .

8. For reference, the component sequence and steps are shown in

4. For the Parent field, select Overcore from the pull-down list as
shown in Figure 7-33.

5. Click (Link Geometry) next to Origin field in the Net Geometry
area.

Figure 7-34.

| Overcore Laminate |

PO0B
STEP 140 _/ Po07 \_
STEP 130 _// P06 N—
STERAL e— EEEEEEEEEEEEEEEEEEEEEEEEEEEEE e Y .
b : STTTT COTTTTITTTTITPTTTITPTTTTITS
STEP100 =sassn’/ SEQA STEP 50 CORE001 o BT
STEP 40 PO04
STEP 30 P003
STEP 20 P002
STEP 10 PO01
STEP 1

OML Laminate

Figure 7-34
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Task 5 - Run Net Producibility and generate Net Flat Patterns.

In this task, the Fiber Spacing Factor is reduced for plies (P005 to
P008) to ensure that the simulation follows the core ramps accurately.
The simulation results should closely conform to the topological
changes in the simulation surface (default laminate surface).
Changing the Fiber Spacing Factor in this situation will result in a
more accurate flat pattern for the plies covering the core object as
shown in Figure 7-35.

1.0Fiber Spacing

Non-optimized results

0.3 Fiber Spacing

Desirable results

Figure 7-35

1. Select the Simulation Options tab.

2. For the Fiber Spacing Factor, enter [.3].
3. Click # (Net Producibility) to run Net Producibility.

4. Click %1 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of POO5, P006, PO07, and P0OO0S.

5. Click to save.

6. Close the Fibersim window.

7-20
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7. Switch to the NX window. In the Part Navigator, highlight
NET_FP_PO001 to NET_FP_PO0O08 to display the net flat pattern
results. Note the bulges in the updated flat patterns due to the
different topology of the Overcore surface as shown in
Figure 7-36.

Orange FP: Tool Ply

Blue FP: Overcore Ply

Figure 7-36

Task 6 - Create an IML laminate with a descending sequence
order.

For a layup that progresses in opposite directions (closed mold or caul
plate with bag side loading operations), as shown in Figure 7-37, the
Sequence-Step order of the second laminate is typically defined as
Descending. In this task you will change the Overcore laminate to be
an IML laminate with a descending sequence order.

\N

COREO0L

(

SKIN NORMAL UP

r//(

©)
<

Figure 7-37

1. Hide OVERCORE_GEOMETRY and show IML_GEOMETRY
layer category in the Layer Settings window.

2. Press <F9> to start Fibersim.
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3. Create a new Laminate with the following parameters as shown in

Figure 7-38:

* Name: IML

* Parent: OML

» Step: 100

* Sequence Order: Descending

» Layup Surface: IML

* Net Boundary: IML_Net_Boundary

» Extended Boundary: IML_Extended_Boundary

Standard | Analysis" Details" Historyl

* Name [IML __l Design Boundary
Parent [E OML B =
Sequence [B l
Step [100 |
Sequence Order[Descending E.‘ }!e_‘l :
— Extended
Default Material PPG—-FPL—-3K _u
Geometry
Layup Surface IML @
Net Boundary IML. NET BOUNDA||-&#
S D [ i Generate Layer Parent for Plies ]
Extended Boundary TMT. EXTENDE L=_B'@ [ oy Baced Oon ]
: one-Based Options
[ U Automated Deposition ]

Figure 7-38

4. Click to save the IML laminate.

5. Modify PO05, P0O06, PO07, and P0OO0S.
6. Change Parent to IML.

7. Click to save the changes to P005, P006, P007, and
P008.

Task 7 - Update the P005 to PO08 Flat Patterns.

1. Inthe Ply listing, make sure P0O05 to PO08 are highlighted.
2. Click # (Net Producibility).

3. Click %7 (Generates the Net Flat Pattern) to create a Net Flat
Pattern of POO5, P006, PO07, and P0OO0S.

7-22
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4. Switch to the NX window to display the net flat pattern results as
shown in Figure 7-39.

Figure 7-39

Task 8 - Interrogate the model using three Design Stations.

1. Inthe Application Tree, select Design Station under Basic as
shown in Figure 7-40.

@
Balo

Applications
[@ Fibersim

& Basic

= Laminate
. Rosette

- HEey

. & Core
M Cutout

I Darts

Figure 7-40

m

2. Click .| (Create New).

3. For the Laminate field, select OML from the pull-down list.

4. Click (Link Geometry) next to Origin.
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5. Hide IML_GEOMETRY and show the Design Stations layer
category in the Layer Settings window.

6. Select DS001_Origin as shown in Figure 7-41.

ToE 2o %/ 7 LD, @

~| Origin A

« Paint(s) (1)

Clear Selection

Settings A

[v Associative

[Cancel] O

Figure 7-41

7. Click [ ok .

8. Inthe Design Station Standard form, expand the Core Sample
Type drop-down list and select Summary if it is not already
selected.

9. Click &= (Core Sample). The Fibersim message box opens

prompting you that the core samples have completed successfully
as shown in Figure 7-42.

“Fibersim F
| Object Message

DS001 Caore sample of DS001 completed
successfully.

Figure 7-42

10.Click twice to go back to the Design Station list.

7-24
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11. Enter [2] in the object counter as shown in Figure 7—43.

.Fibersim - list Design Station

File Edit View Action Tools Help

1RORERY SO

Applications G ==
i@ Fibersim ’a Status *
Up-to... D!
-= Laminate Lz -
& Rosette
B riy
& Core
Design Station
B Cutout
Figure 7-43

12.Right-click on DS001 and select Create BasedOn.
13.Press <Ctrl> + <T> to switch to the List View.
14.Link the following geometry for Origin.

* DS002: DS002_Origin
* DS003: DS003_Origin

15.Press <Ctrl> + <T> to switch to the Form View.

16.Click &= (Core Sample).

17.Click twice.

18.1n the Design Station list, double-click on DS001.
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19. Scroll down to view the results of the core sample for DS001. The
measured thickness of the core is less than the specified
thickness, as shown in Figure 7-44, because the origin point lies
on a core ramp.

Core Sample Analysis

Hame: 05001
Parent: oML
Rosette: [None)

Identifier: DS001_ORIGIN
Location: (-18.745115, -0.000000, 1.822058)

Units Inch {in)
Total Component Count: S
Total Thickness: 0.294957

I TN R BT TN
B001

A0 -45 FPG-FL-3K 0.007500
PoO2 A20 o PPG-PL-2K 0.007500
Foo2 A0 45 PPG-FL-3K 0.007500
E00a As0 80 PPG-PL-2K 0.007E00
MC001 ASD NiA Heneycomb I 0.2045¢7 {1.000000}) I
POOS B110 80 PPG-FPL-3K 0.015003
POOE B120 45 PPG-PL-2K 0.015003
FO07 B130 0 PPG-PL-3K 0.015003
Fo08 B140 -45 PPG-PL-3K 0.015003

Figure 7-44

20.Click [ ok .

21.In the Design Station listing, double-click on DS002 to display the
DS002 core sample results as shown in Figure 7-45. The
measured thickness of the core is equal to the specified thickness
because the origin point lies within the constant thickness region.

T T
F001 A1D -45

FRG-FL-2K 0.007500
P002 AZD 0 PPG-PL-3K 0.007500
E003 AZD 45 FPG-FL-3K 0.007500
F004 AdD 80 PPG-PL-3K 0.007500
MC001 ASD A Honeycomb I 0.500000 {1.000000) I
PO05 B110 80 PPG-PL-3K 0.007500
P08 B120 45 PPG-PL-3K 0.007500
E007 E120 0 FPGFL-3K 0.007500
P008 B140 -5 PPG-PL-3K 0.007500

Figure 7-45

22.Click
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23.In the Design Station listing, double-click on DS003 to display the
DS003 core sample results as shown in Figure 7—46.

Acoreisnot NN EENETTNEN MR M M
-a5

present at thIS PO01 A0 PPG-PL-3K 0.007500

H H Po0Z az20 o PPG-PL-3K 0.007500
Design Station

P02 A20 45 PPG-PL-3K 0.007500

FO04 AdD E FPG-PL-3K 0.007500

FO0S B110 20 PPG-PL-2K 0.007500

Po0E B120 45 PPG-PL-3K 0.007500

FOO7 B120 0 FPG-PL-3K 0.007500

Po0S B140 5 PPG-PL-3K 0.007500

Figure 7-46

24.Close Fibersim and save the model.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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Exercise 7¢c | Core Panel Design from a Solid
(Optional)

User Guide Reference: In this exercise you will design a multi-laminate composite part with a
2.9 Cores core, starting from a solid NX model with minimal guidance.

5.2 3D Cross Section

2.10 Design Stations The solid model of the part is shown in Figure 7-47. The part consists

of 16 full-body plies made of PPG-PL-3K pre-preg fabric [cured
thickness 0.0075 in (0.1905 mm)], and a 0.394 in (10 mm) thick core
made of foam. Eight plies are laid underneath the core, and another
eight plies are placed over the core. Therefore, the total thickness of
the part is 0.454 in (11.5316 mm) in the core area and 0.06 in (1.524
mm) in all other areas.

\\
\
A
=0.060000 inj\\\
o =0.453683 in 2
T 4
\ // //
b /‘/"
b el
N //
\\ ol
L
Figure 7-47

After you complete this exercise, you will be able to:

v Create an OML Laminate
v Create a Modeled Core
v Create an Overcore Laminate

v' Review the design-in-progress with Design Station
and 3D Cross Sections

v' Analyze producibility and obtain Flat Patterns for
OML and Overcore plies

Estimated Time | 20 min
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Task 1 - Open the part.

1. Open CORE_C.prt. The model displays as shown in Figure 7-48.

Figure 7-48

Task 2 - Review the part.

The model is already prepared for composite design with Fibersim,
with all of the necessary surfaces and curves extracted, etc. In this
task, you will review the prepared geometry.

1. In NX, press <Ctrl> + <L> to open Layer Settings window as
shown in Figure 7-49.

& |PaNavioato) Find Layer from Object A
B T g )
Work Layer |A
ekt [—
E-[ Model History
M%) Body (0) lavers | A
ME, Extracted Face (49) "Tool_Surface™ Wmmm
join Cur 50) "Tool_Net_Boundary” e, ol o
g&?p 'm(;::‘(T )LR 'e—neL"- i e
oi 0ol_Ros D -
./ Line (52) "Tool_Zero_Di il [ 2
= Name = Visib._. | O__ a | Category Name |
ALL a 46
[ Core_Geom [m] a
[ Cross_sec_Curves [ 7
M FiberSIM_Geom a 5
[ Overcore_Lam_Geom| (] 22
O Part_Body [m] 2
¥ Tool_Lam_Geom | 3
(64) "OML_XSec_Curve"
bS] e (65)
/& Proiected Curve (66) "Core_Boundary”
Show Layers With Objects

Figure 7-49
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®  Part Navigator

The Tool _Lam_Geom layer category contains the geometry required
to create the undercore plies:

* Tool Surface: Surface extracted from bottom of solid model.
» Tool Net Boundary: Boundary edges of Tool Surface.

* Tool Rosette: Geometric set containing origin and
zero-direction of rosette.

2. Hide Tool_Lam_Geom and show the Overcore_Lam_Geom
layer category set as shown in Figure 7-50.

Find Layer from Object

5 [ Model History
@8
@k

A% Offset Surface (54) "Overcore_Surface”
A5 Join Curve (55) "Overcore_Net_Bounda..
@+

A1 Projected Curve (57) "Overcore_Roset._
[,/ Line (58) "Overcore_Zero_Direction”
Mg

[T
M)
[t
[Tt
M

Select Object (0)

Work Layer

Work Layer

Layers

Select Layer By Range/Category
[V Category Display

Lilil |

r‘/

|

/

|

/

/
//

Category Filter

-4

Name &

=

b}

g

&

e

b

g

g

3
ooooooolg

22 / /
; y - i
/ /
y
[

Show [Layers with Objects[w) \
Add Category = - /

Layer Control A B
—_— -

Figure 7-50

The Overcore_Lam_Geom layer category contains the geometry
required to create the overcore plies:

» Overcore Surface: Surface extracted from top of solid and
offset by 0.12 in (3.048 mm), the total thickness of the overcore
plies.

* Overcore Net Boundary: Boundary edges of Overcore
Surface.

» Overcore Rosette: Geometric set containing origin and
zero-direction of rosette.
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3. Hide Overcore_Lam_Geom and show both the
Tool_Lam_Geom and Core_Geom layer categories as shown in
Figure 7-51. Note that the Core_Geom category contains the
Core Boundary curve (extracted from the solid edges and
projected onto the Tool Surface).

a0 '] Find Layer from Object |A L
Name & Comment ——— 3
- (B History Mode Select Object (0) @
- Model Views -
ERvY Work Layer A
©.[7 Model History
- A% Body (0) Layers A
A%, Extracted Face (49) “Tool_Surface™ Select Layer By Range/Category :]
A58 Join Curve (50) “Tool_N - ey Dy
A+ Point (51) "Tool_Rosett ” o [—a
[/ Line (52) “Tool_Zero_Dir alcgorytiker
@A, Extracted Face Name = Visib... | O.. & Category Name
A%y Offset Surf. (54) ~On re_! ®- [ ALL i 46
FSE Join G core_Net_Eounda @ i Core_Geom (] 4
A+ Point (56) @ [ Cross_Sec_Curves [m] 7
@A Project & @ FiberSIM_Geom ] 5
@/ L & [ Overcore_Lam_Geom| ] 22
& [ Part_Body ] 2
& @ Tool_Lam_Geom O 3
(64) "OML_XSec_Curve
M Join Curve (65)
A& Projected Curve (66) "Core_Boundary™
Show Layers With Objects ]
Add Category
Layer Contral A
Make Selectable [2’1
Make Work Layer ;g

Figure 7-51

4. Click &

Task 3 - Create the OML Laminate.

1. In Fibersim, create a laminate with the following parameters:

* Name: OML Laminate

* Sequence: A

o« Step:1

» Default Material: PPG-PL-3K

* Layup Surface: Tool_Surface

* Net Boundary: Tool_Net_Boundary
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2. The laminate form is shown in Figure 7-52.

Standard | Analysis " Details" Historyl

* Name 1OML Lamninate

Design Boundary

Parent
Sequence

Step

I

[a

1

®Net

SequenceOrderiAscending B ey
ende:

Default Material| FPG-PT.—3K

Geometry

Layup Surface T SURFACE @
Net Boundary TOCL NET BOUNDAR D
[+

Extended Boundary

1 Generate Layer Parent for Plies ]

[
[ [ Zone-Based Options 1
[ O Automated Deposition 1

Figure 7-52

3. Create a new Rosette with the following parameters:

« Name: OML Rosette
e Origin: TOOL_ROSETTE_ ORIGIN
» Direction: TOOL_ZERO_DIRECTION

4. Create eight full-body plies with the following parameters:

* Name: Accept the default

* Sequence: A

e Step: 10,10

» Orientations (P001 to P008): 0, 45, 90, -45, 45, 90, -45, 0

5. The plies are shown in Figure 7-53.

Standard | Net Geometry ” Extended Geometry H Simulation Options ” Analysis“ Result Boundary Features "_\ A E]
*Na:ne Parent Sequence Step Rosette Specified Qrien | Material Projected
1|po01 OML Larr i 2 10 OMLRe jmfF 0 oMLl [B%E
2| p002 OML Larr -.'J-.@ 2 20 OML Re gmiE 45 ™ <OML La _@X
3 |po02 a0 = :C.I'-,,,a‘.@z
"4 2004 OML Lar j% 40 ™ <OM _:_@x
_3";.005 50 = La ‘.@z
6| pooe OML Lar % 60 = la..B%
72007 70 ™ _:.‘.@x
?PDDB OML Larr % 80 % <OML La.. @x
Figure 7-53

6. Create a Design Station (DS001) at OML Rosette and run a core
sample to verify that the total thickness of the OML Laminate is
currently 0.06 in (1.524 mm) (8 plies with 0.0075 in (0.1905 mm)
each cured thickness).
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Note: Show the Core
geometric set to locate the
Boundary.

Task 4 - Create a Modeled Core.

1. Create a new core with the following parameters:

 Name: MCO001

* Type: Modeled Core

e Parent: OML Laminate

* Sequence: A

» Step: 90

» Material: Foam-3.1

* Origin: TOOL_ROSETTE_ORIGIN
* Boundary: Select all 4 curves

* Thickness: 0.394" (10 mm)

Task 5 - Create an Overcore Laminate.

1. Create a laminate with the following parameters:

* Name: Overcore Laminate

* Sequence: B

o« Step:1

* Sequence order: Ascending

» Default Material: PPG-PL-3K

» Layup Surface: Overcore_Surface

* Net Boundary: Overcore_Net_Boundary

2. The laminate form is shown in Figure 7-54.

Standard | Analysis" Details" Historyl

* Name [Ove rcore Laminate__l Design Boundary
Parent [ _L_;”j

Sequence [B l

Step [1 l

Seguence Order[Ascending ____,?:‘f‘ :e_lﬂ s
Default Material PPG—-FPL—-3K [ﬂ G
Geometry

Layup Surface

Met Bound
E:t zu; Bary . @ [ i Generate Layer Parent for Plies ]
ended Boundar
i : L U Zone-Based Options _]
[ U Automated Deposition ]
Figure 7-54
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Create a new Rosette with the following parameters:

Name: Overcore Rosette

Surface: Overcore_Surface

Origin: Overcore_Rosette_Origin
Direction: Overcore_Zero_Direction

Create eight new full-body plies, with the following parameters

(ignore the warning messages regarding the invalid Net Boundary
type):

Name: Accept the default names

Parent: Overcore Laminate

Rosette: Overcore Rosette

Sequence: B

Step: 100,10

Orientations (P009 to P016): 90, 45, 0, -45, 45, 90, -45, 0

5. The plies are shown in Figure 7-55.

Standard | Net Geometry ” Extended Geometry H Simulation Optionsu Analysis” Result Boundary Featureslﬁ m

* Name Parent Seguence Step Rosette Specified Orien  Material Projected
1 2003 I o=l 100 “Overco ) 50 % <Overco.. @ z=
=010 110 Overco ) 45 i <Overco.. A%

E PO11 120 Overco m[EI] 0 % <Overco.. @ =

42012 130 co gl -45 % <overco.. A%

5lzo1s 140 Overco 45 % <Overco... @ %

6|po14 150 rco m[_[lj 30 ™ <Overco.. @E

7] ro1s 160 Overce m[EI] -45 ¥ <Overco.. @Z

_ PO16 170 Overca aw[ﬂ 0 % <Overco.. @z
Figure 7-55

6. Create a new Design Station (DS002) and verify that the thickness
of the Overcore Laminate is 0.06 in (1.524 mm) (eight plies, each
with 0.0075 in (0.1905 mm) cured thickness).

Task 6 - Create 3D Cross Sections.

1. Create two 3D Cross Sections with the following parameters:

Name: CrossSection OML
Laminate: OML Laminate

Cross Section Curve: OML_Xsec_Curve (in the
Cross_Sec_Curves layer category)

Ply/Layer Offset Scale: 1
Core Offset Scale: 1
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Name: CrossSection Overcore
Laminate: Overcore Laminate

Cross Section Curve: Overcore_Xsec_Curve (in the
Cross_Sec_Curves layer category)

Ply/Layer Offset Scale: 1
Core Offset Scale: 1

2. In NX, hide all other layer categories except for Fibersim_Geom
and Part_Body in Layer Settings window.

3. In Fibersim, multi-select both 3D Cross Sections. The model
should display as shown in 4..

Figure 7-56

4. In NX, change the render style to Static Wireframe.

5. Zoom in on the cross-section and verify whether the laminate
thickness, etc., matches the original solid model as shown in
Figure 7-57.

A

Figure 7-57
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Task 7 - Create flat patterns for the undercore and overcore plies.

1. Run Net Producibility (set the Fiber Spacing Factor as [0.2]) and
create a Net Flat Pattern for the POO1 ply.

2. Run Net Producibility (set the Fiber Spacing Factor as [0.2]) and
create a Net Flat Pattern for the PO09 ply.

3. In the Fibersim window, highlight plies PO01 and P009. Examine
the differences in the flat patterns for the undercore (P001) and
overcore (P009) plies as shown in Figure 7-58.

NET_FP_P001 / NET_FP_P009
-

b

Figure 7-58

4. Close Fibersim and save the NX model.
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Chapter 8

Documentation

This chapter introduces:

v'Exercise 8a: 3D Documentation
v'Exercise 8b: Generating a Ply Book and Ply Table
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Exercise 8a | 3D Documentation

In this exercise, you will use the Documentation tools available in

1.5 Documentation Fibersim to create 3D cross-sections and annotations, and to

5.1 Introduction generate an exploded view of the ply stack-up. The completed model
5.2 3D Cross Section displays as shown in Figure 8-1.

5.3 Explode Laminate
5.5 3D Text Annotations

User Guide Reference:

FLY LAYLE TABLE
. o

I S 11 O oran
B R R g g g,
oD O azp =} 0 0O PPE-2H - 3K
CoralD] O A3 O irane) O Aoregooms
A O a3g a QDUPFE'EH'EK

1 O E4 =} -45 O PPG-&-3K i s
CoreO0Z O BEG O Itora) O Horegooms S oA
Care003 & 40 g ere) O tanajcoms e F o a
I g o g preTan BEl D Hé "8 YIS B ST

o AS O FFG-2H- o O P -1 -
POIG 098 o 5 8 PR aeroan BERES B 422 B g8 i
B B B 80 Pre-an Sk B3E™ g e 0 %0 FPootyian
£oo o cEd o G O BFG-an- Aogs O fas g i geEEn
Eald BN E g E ngg-é&v-an PO0S O CED E ag E B
Eois oce a o8 0 ERdE- FpoT O Cop a a0 O BRa o
;g=§ E g;? g 6 O PPG -G 3 [aala=] [m e - a) o -45 O PPG-BH-FK
D O PP=-BH

Fa 0 a0 o0 45 0O FFE-BH jJ(K

o8 - “BH-.
- Pog1, PooZ, POO3.
Foda] POGS. PBOG.
HpTERIAL TaBLE FOOT, POGS
Hame. .
FEA-OH - O AR g
Homegcamt O Horegeomns |

Figure 8-1

Goal | after you complete this exercise, you will be able to:

v' Generate and update 3D cross-sections
v' Create a core sample annotation

v' Generate a ply table

v' Create a ply callout

v' Generate a material table

Estimated Time | 20 min
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Layers

Task 1 - Review the model.

The model and much of the Fibersim data have already been
completed. This exercise will focus on the documentation tools of

Fibersim.

1. Open DESIGN_AND_DOC_A.prt. The model displays as shown

in Figure 8-2.

il

Figure 8-2

2. Show the CROSS_SECTION_CURVE_1 and
CROSS_SECTION_CURVE_2 layer categories as shown in
Figure 8-3. These curves determine where on the Tool Surface
the cross-section will be created. The curves have been created
on the Tool Surface. The Tool Surface is the skin for the Hood
laminate on which the cross-section will be generated.

A

Select Layer By Range/Category

[¥ Category Display
Category Filter

(]
&

Name &

Wisible O... | Object Count

®-[AALL

. ANNOTATIONS

-] CONSTRUCTION_G...
.1 CORE1

#-i CORE2

®. CORE3

#-[1 CORES SOLID GE.
-] CROSS_SECTION_C..]
#-M CROSS _SECTION C...
=[] DESIGN_STATION_O..
- FP_PLACEMENT

®-M FS_GEOMETRY

4 UL}

579 -
: .
98

4 —
4 =

8

O
[m]
m]
O
O
O 4
[m] 1
O 1
O 1
[m] 1
m] 2
[m] 3

e

b

99

Show

Add Category

Layers With Objeggva

3. Click

Cross Section Curve 2

Cross Section Curve 1

Figure 8-3
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The Cross Section Curve
determines where on the
Tool Surface the
cross-section will be
created.

Task 2 - Generate 3D Cross Section.

In this task, you will create two 3D cross-sections. 3D cross-sections
enable you to visually inspect the laminate stack and help in the
manufacturing of the composite part.

1. Press <F9> to start Fibersim.

2. From the Application Browser select Documentation as shown in
Figure 8-4.

Applications (&)%)
& Fibersim I:]
|@ Fibersim

- Basic

- Advanced

- Volume Fill

- SBD

- Wind Blade

- ADD

- Documentation

Figure 8-4

3. Inthe Application Tree, select 3D ross Section under 3D
Documentation.

4. Click | (Create New).
5. Specify the following parameters as shown in Figure 8-5:

e Laminate: Hood
e Cross Section Curve: CROSS SECTION 1
» Ply/Layer Offset Scale: 10

* Name iCrossSectionOOl I .O‘f'fsetType

Laminate ii Hood ;’!@ @®Scaled

Cross Section Curve[CROSS SECTTON 1 |f] | e
y/Layer Offset Scale

Component Type Boundary Type Core Offset Scale 1
®@rly @Net (O Constant
OlLayer (O Extended
§ Min Dist Btwn Ramps{O in]
Style Profile Type Cross Section Offset [O in ]
@Draped . @Line [[ICreate Cross Section Geometry
()Schematic (JRectangle
| O Over Core Hybrid
Status @®Out-of-date
[ 2 Generate ]
Figure 8-5
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6. Click = (Generates the 3D cross section) and click [0k,

7. Review the 3D Cross Section curves generated on the model. The
Cross Section tool adds color to the cross-section curves based
on ply orientations for each material.

8. Click | (Create New).
9. Create a second cross-section using the following parameters:

e Laminate: Hood

» Cross Section Curve: Cross Section 2
* Ply/Layer Offset Scale: 10

* Boundary Type: Extended

» Profile Type: Rectangle

10.Click = (Generates the 3D cross section) and click [0k,

11. Review the 3D Cross Section curves generated on the model.

In this task, you created the cross-sections as display geometry. To
display the cross-section you must select it in Fibersim. If you want to
create the cross-sections as actual CAD Geometry, select the Create
Cross Section Geometry option in the create 3D Cross Section
dialog box.

Task 3 - Re-sequence the plies in the Hood laminate and update
3D cross sections.

1. Inthe Application Tree, select Ply under Source.

2. Click = (Composite Sequence Manager).
3. In the Laminate drop-down list, select Hood.

4. Inthe list of objects, select PO09 and drag it under Overcore 2, as
shown in Figure 8—6.

= Laminate Overcore 2 Hood C 1

Ply P0O09 Overcore 2 C 255 0
B Py P005 Overcore 2 C 50 45
B Py PO06 Overcore 2 C 60 0
B Py POO7 Overcore 2 C 70 90
B Py PO08 QOvercore 2 C 80 -45
B8 iy PO10 Overcore 2 C 100 0
H riy PO11 Overcore 2 C 110 0

Figure 8-6
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5. Drag and drop the plies as described in Table 8-1 and shown in
Figure 8-7:
Ply Place after:
P0O13 P0O09
P0O10 P0O05
P014 P0O10
PO11 P0O06
P0O15 PO11
P012 POO7
P0O16 P012
Table 8-1
Laminate[é Hood H Show Child Components
L2 X & = e Al
Object Type Object Name Parent Seqguence Step Specified Orientation .Material Drop
= = Laminate Hood A Al PPG-8H-3K
Py PO01 Hood A 10 45 PPG-8H-3K
B Py P002 Hood A 20 0 PPG-8H-3K
. = Laminate Overcore 1 Hood B 1 PPG-8H-3K
Py P0O03 Overcore 1 B 30 90 PPG-8H-3K
[ Py POO4 Overcore 1 B 40 -45 PPG-8H-3K
= Laminate Overcore 2 Hood C 1 PPG.SH 2K
B Py PO09 QOvercore 2 C 25.5 0 PPG-8H-3K
| Eey 013 Overcore 2 C 37050 PPG-8H-3K
B rly POOS Overcore 2 C 50 45 PPG-8H-2K
Py PO10 Overcore 2 C 55 0 PPG-8H-3K
| Wy PO14 Overcore 2 C 515 0 PPG-8H-3K
Ery P06 Overcore 2 C 60 0 PPG-8H-3K
[ P11 Qvercore 2 C 65 0 PPG-8H-3K
By PO15 Overcore 2 C 67.5 0 PPG-8H-3K
W ry POO7 Qvercore2 C 70 90 PPG-8H-3K
[ B PO12 Overcore 2 C 75 0 PPG-8H-3K
B Py PO16 Overcore 2 C 715 0 PPG-8H-3K
. _. Ply P0OO8 Overcore 2 C 80 -45 PPG-8H-3K
Figure 8-7
6. Click [ ok .
7. Inthe Application Tree, select 3D Cross Section under 3D
Documentation.
8. Press <Ctrl> and select both CrossSection002 and
CrossSection001. The cross-sections display on the model.
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9. Zoom in on the cross-section at the location shown in Figure 8-8.

/— Zoom in to this area

—
==

\_—‘-::-’——:;/”
S
—:é-}-‘-\_\\/%’

Figure 8-8

10. Activate the Fibersim window.

11. Move the Fibersim window so that the highlighted cross-section
displays in the CAD window.

12.With both cross-sections highlighted, click 2= (Generates the 3D
cross section). The cross-sections update to reflect the changes
made to the stackup.

13.Close the Fibersim window.

Task 4 - Create a Core Sample annotation.

In this task you will create a core sample annotation. Core Sample
annotations enable you to display design station results in a 3D text
object. Since Design Stations have not been created in the model,
you will also need to create one on-the-fly. The model used in this
exercise already contains annotations. To create a Fibersim
annotation, you must first create an annotation in the 3D model to be
populated with the Fibersim data.
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You can also right-click in
the main Fibersim window
and select Create New.

1. Inthe NX Layer Settings window, show the
DESIGN_STATION_ORIGIN and ANNOTATIONS; and hide
CROSS_SECTION_CURVE_1 and CROSS_SECTION_CURVE?2
as shown in Figure 8-9.

Layers A

—

MName «  Visible O.. | Object Count
s DAL 629 -

Select Layer By Range/Category
[ Category Display
Category Filter

+ i ANNOTATIONS

H- L JCONS TRUGTION_G_
=[] CORE1

+-i CORE2

m
i

]
i
|
|
o

=-M CORE3 O

# [ICORES SOUD GE. T

i
=]
i
=]
o

% [] CROSS_SEGTION_C..
% [1 CROSS_SEGTION C._]
5 @ DESIGN_STATION_O.
% LIFP_PLACEMENT

s @ FS_GEOMETRY

49 -

Figure 8-9

3. Press <F9> to start Fibersim.

4. Inthe Application Tree, select Core Sample under 3D
Documentation > Annotations.

5. Click | (Create New).

6. Next to the Design Station field, click [7]| (Link with Link Dialog).

7. Click | (Create New).

8. In the Laminate drop-down list, select Hood.

9. Click (Link Geometry) next to Origin.
10. Select DESIGN STATION ORIGIN as shown in Figure 8-10 and

click [~ oK.

Figure 8-10

8-8
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An annotation must
already be created in the
model.

If necessary, reposition the
note in the NX model to
better format the text.

11. Click % (Core Sample). In the message window, click .
12.Click to save the Design Station definition.

13.Ensure that the DS001 design station that was just created is
linked and click to link this station to the Core Sample.

14.Next to the Annotation Leader field, click [Z] (Link Geometry).

15.1n the NX window, select the Core Sample note and click

16.The Fibersim window re-activates. Mouse over the NX window
again to update the note, as shown in Figure 8-11.

Figure 8-11

17.Click to save the Core Sample note.

18.Close Fibersim.

Task 5 - Create a Ply Table annotation.

In this task, you will create an annotation that will display ply and core
information on the Hood laminate in a pre-existing 3D text annotation.

1. Press <F9> to start Fibersim.

2. In the Application Tree, select Ply Table under 3D
Documentation > Annotations.

3. Click | (Create New).

4. Inthe Laminate drop-down list, select Hood.

CT2245 FS15NX_2 ©2016 Siemens PLM Software 8-9
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5. Link Annotation Leader to the Ply Table annotation. The model
updates as shown in Figure 8-12
If the Status of the Ply

Table is Out-of-date, click

el LHYUP ThBLE —iert [ Mocertal

e ey O %ﬁ% Step El © 45 0O PPG-9H- %ﬁ
(Generates the ply P%% 52 0 419 0 ? % Ezaeezlomb
table). Corgool O A3D a Norgi B HoneweoTo
S 5 %40 | _aE O PPG-BH- 3K

voRe E RS0 O IName) O chegcemg

o O Bied O lnamel O HonegcogK

Corg~o” 0 CE5 O o PPG-EH K

e O C37 | 00 PPE-BH- %m

L 0 CSo ul 45 O PPG-8H- <

hoio 0 Ccoo & oo PPG-SH-%K

£3ia C=7 0 O 0O PPGE-gr- 4

E30e % W=e O o 0 PF‘G-EH-BK

Pa%s CES O o F‘F‘G-EH—%K

oLt 2 CE7 O o0 F'F‘G—EH*B

P02 8 C70 ! gn Oy PPG-BH- 3K

pRes 5 C7S ! oo PF’G—BH-BE

P 5 77 ) a0 F'F’G—BH-EIK

E%é‘l% EII an m] _a5 O PPG-BH-3

|\ e

Figure 8-12

6. Click to save the Ply Table annotation

Task 6 - Create a Ply Callout annotation

In this task, you will create an annotation that will display all of the ply
and core objects at a specified point on the Hood laminate

1. Inthe NX Layer Settings window, show the

PLY_ _CALLOUT_ORIGIN layer category.

2. Click

3. Press <F9> to start Fibersim

4. Inthe Application Tree, select Ply Callout under 3D
Documentation > Annotations
5. Click | (Create New).
6.

In the Laminate drop-down list, select Hood

8-10
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The callout point and
annotation leader must
already exist in the model.

7. Link the following geometry:

* Annotation Leader: Ply Callout
» Callout Point: Ply Callout Origin (See Figure 8-13.)

[N

"5 0 PRC an Annotation Leader

-Fly Cal lout

Callout Point - PLY CALLOUT ORIGIN
Figure 8-13

8. Enter [3] for Number Of Names Per Line.

9. Click ® (Generates the callout). In the message window, click

. The model updates as shown in Figure 8-14.

o i
PPG-gH- 3K
PPG-8H - 3K
PPG-BH- 3K

FOCI, Pocz, P
PO04. POOE. AOOR
FO07. PoOS ?

Figure 8-14

10.Click to save the Ply Callout annotation.

Task 7 - Create a Material Table annotation.

In this task, you will create an annotation to display all of the materials
used in a given laminate(s).

11. In the Application Tree, select Material Table under 3D
Documentation > Annotations.

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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12.Click .| (Create New).

13.Next to the Laminates field, click [=| (Link with Link Dialog).

14.Press <Ctrl> + <A> to select all three laminates.

You can also right-click on
one of the highlighted
laminates and select Link

or press <Ctrl> + <L>. 16. Click '

17.Link the Annotation Leader to the Material Table annotation. The
model updates as shown in Figure 8-15.

15. Right-click and select @ (Link).

Pald L Loy

PLOCE g <80
PCl | 0 CES
] O Ce7
POOT g cra
FRIZ O C75
PG N

FO0B 0 cad

AL TABLE o
ﬂg;gﬁl 0 Descripblon ‘::
PPG-aH- 3K O PPG-E8H -3
Honegcomb O Homedzomb

Figure 8-15

18.Click to save the Material Table annotation.

19.Close Fibersim and save the model.
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Exercise 8b

User Guide Reference:
5.4 Flat Pattern Layout
5.6.1 Ply Book

5.6.2 Ply Table

Goal

Estimated Time

Generating a Ply Book and Ply
Table

In this exercise, you will generate a 2D drawing of a composite part.
2D drawings are useful as a method of passing on the necessary
information for the manufacturing the part. A sheet from the ply book
that is generated in the drawing is shown in Figure 8-16.

1 | 2 | 3 | 4 | 5 | & 7 | ]
e Hed

VETQUL-D0

Seg/iien | A ID
Pl Perves Faa
shotderiol  |FPG-GH-0E
Crieniofion a

Figure 8-16

After you complete this exercise, you will be able to:

v Utilize Flat Pattern Layout tool
v' Create a Ply Book
v' Place a Ply Table on a drawing sheet

25 min
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You can also right-click on
one of the highlighted plies
and select Modify or press
<Enter>.

Task 1 - Open a part.

1. Select File > Open and select DESIGN_AND _
DOC_B.prt.

If you completed Exercise 8a, you can continue working with
DESIGN_AND_DOC_A.prt instead. The model displays as shown
in Figure 8-17.

Figure 8-17

2. For clarity, hide ANNOTATION layer category in the Layer
Settings window.

Task 2 - Create a Flat Pattern layout.

In this task, you will use the flat pattern layout utility to manipulate how
the flat patterns display in the CAD window.

Press <F9> to start Fibersim.
In the Application Tree, select Ply under Source.

Press <Ctrl> + <A> to select all of the plies.

1

2

3

4. Right-click and select Modify.

5. Select the Simulation Options tab.
6

In the Fiber Spacing Factor field, enter [0.6].

7. Click # (Net Producibility). In the message window, click

8. Click % (Generates the Net Flat Pattern).

8-14
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Flat patterns need to be
created before the flat
pattern layout utility is
used.

You can also find Flat
Pattern Layout in the
Documentation menu in
the Application Tree.

9. Click to save the plies. The model displays as shown in
Figure 8-18.

ﬂ‘m_//
7 // éi«yy )
< /

Figure 8-18

10.1In the ply list, highlight all of the plies by pressing <Ctrl> + <A>.

11. In the Ply Toolbar, click i (Flat Pattern Layout).

12.Enter the following parameters, as shown in Figure 8-19:

* Grid Origin X: -25 in (-635 mm)
Cell Width: 50 in (1270 mm)
Cell Height: 50 in (1270 mm)

* Row Direction: -Y

Column Direction: X

P Boundary Type
Name ]FlatPatternLayOutOOl| I
@ Net () Extended
Laminate| B ries{(16) P001, 2002, 2003, |[EF
Options
Grid Qrigin X|—2 5 in | Cell Width 50 in |Row Direction 1—\[ qu
Grid Origin ¥ |0 in | Cell Height 50 in | Column Direction1)( [‘%
Spliced Ply Spacingls in |Cells per Row |4 ,[ﬂ
i Generate
Figure 8-19

13.Click |13 Generate|.
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14.Click and close Fibersim. The model displays as shown
in Figure 8-20.

e o]
| i

g a a

Y a a

o
[l

Figure 8-20

Task 3 - Prepare a drawing for ply book insertion.

In this task, you will add two views to an existing drawing. These
views will be associated with the flat pattern and boundary diagrams
in Fibersim in the next task. In the drawing, the tables, frame, and title
block have already been created.

1. In NX, Click Start > Drafting.

2. In the Part Navigator, double-click on Sheet "SH1" under
Drawing.

3. In NX, press <Ctrl> + <L> to open Layer Settings window.

4. Enter [1] in the field next to Work Layer.

6. Select File > Import > Part.

7. Select Specify for Destination Coordinate System.

8-16
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8. Click [ ok .

9. Browse to Drawing_template_A-Size.prt in
TEMPLATES_FOR_DES_AND_DOC folder.

10.Click [ oKk .
11. Change the Coordinates to Absolute - Displayed Part as shown
in Figure 8-21.
& CSYS 0%
Type A
[k Offset CSYS 52

Reference CSYS A

Reference

Offset from CSYS A

. @® Translate First () Rotate First
Translation A
X 0 in W
i 0 in
7 0 in
Figure 8-21

12.Click twice and OK to the warning message about the
unit conflict.

13.Click to exit the Import command.

14.In NX, hide all layer categories except for OML and 0O layer

category in the Layer Settings window, and click
15.Press <Ctrl> + <Shift> + <M> to switch to Modeling.

16.Rotate the view to orient the model as shown in Figure 8-22.

Figure 8-22
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17.[NX8.5] Select View > Operation > Save As.
17.[NX9/10] Select Menu > View > Operation > Save As.

18. Enter [BOUNDARY-VIEW] in the Name field and click [--oKk].
19. Press <Ctrl> + <Shift> + <D> to switch to Drafting

20.[NX8.5] Select Insert > View > Base.

20.[NX9/10] Select Base View on Home tab.

21.For Model View, select BOUNDARY-VIEW from the pull-down.

22.For Scale, select Ratio from the pull-down and enter [10] in the
second field as shown in Figure 8-23.

v
View Origin M
B4 Specify Location @
Placement 7
Method m
Tacang v
Move View v
Model View M
Model View to Use M@
COrient View Tool [@
Scale A
Scale iRatio—E/!
| 1.cco0]:| 10.0000]
Settings A
View Stule m
Figure 8-23

23.Place the view as shown in Figure 8—-24 and press <Esc> to
cancel the projection view creation.

23-456-ABC

Figure 8-24
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You can also right-click on
one of the highlighted
laminates and select Link.

24.Back in NX, hide OML layer category in the Layer Settings

window, and click
25.[NX8.5] Select Insert > View > Base.
25.[NX9/10] Select Base View on Home tab.
26.For Model View, leave TOP view for Model View to Use.

27.For Scale, select Ratio from the pull-down and enter [10] in the
second field.

28.Place the view as shown in Figure 8-25 and press <Esc> to
cancel the projection view creation.

—=

| H

SaySep | & 1
Pty Marnw | Rans
Sl R
Crlendaiizn (=]

[ | E | 3 4 | 5

Figure 8-25

Task 4 - Generate the Ply Book.

1. Press <F9> to start Fibersim.

2. In the Application Tree, select Ply Book under 2D
Documentation.

3. Click | (Create New).

4. Inthe Laminate drop-down list, select Hood.

5. Next to Source Objects field, click [T (Link with Link Dialog).

6. Press <Ctrl> + <A> to select everything.

7. Click @ (Link).

8. Click [ ok .
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9. Nextto the Template Sheet field, click [Z] (Link Geometry).

10. Select the border of the Plybook Template sheet in NX, as shown

in Figure 8-26, and click .

[ 5 3 7 |
e
LAl NAE

T
B3-456-L8C

Figure 8-26

11. Select the Text Setup tab.

12.1In the dialog box, in the Text Associations area, click 4| (Create
New with Geometry Selection).

13. Select the following text in the drawing, as shown in Figure 8-27:

A

10

Name

Mat

Ori
LAM_NAME
123-456-ABC

@ o a0 ow

m | ‘"‘_—’
| i§ / l

He | \ -

" § /
] C
S w’ d VISTAGY INC
e m - % v e
e sSTR TRl

2| 3 I . I 5 I A

|2|%(E

Figure 8-27
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14.Click [0k,

15.1n the Text.Seq row, expand the Source Member drop-down list
and select Sequence, as shown in Figure 8-28.

- Text Setup | Diagram Setup

Text Associations

NR4LERFIDEIEE & s

Text Link Current Text Source Member

1Y Note 492... G A ) &%
2 |Note 492...[#) 10 H -
= - N

ez @rme O —
4 | Note 492...@ Mat E] Step L 3
_Mote 492_”@ Ori E] Orientation

5

™1 Material |
6 | Note 401..8) LAMNAME [ Material Code

7 Note 492... | 123-455-ABC [.]|Material Description

Figure 8-28

16. Enter the remaining Text Links as shown in Figure 8-29:

* 10: Step

¢ Name: Name

* Mat: Material

e Ori: Orientation

* LAM_NAME: Laminate Name

o 123-456-ABC: Laminate Part Number

- Text Setup | Diagram Setup

Text Associations
DB PHXF RGN ¢ son]
Text Link Current Text Source Member

1 |Note 492...5] A [;] Sequence ]
2| Note 492.. @) 10 [] step -
? Note 492...@ Name E] Name ]
: Naote 492... E] Mat E] Material ™
? Note 492...@ Ori E] Orientation ]
? Naote 401... E] LAM_NAME E] Laminate Mame ™
7| Note 492... ) 123-456-48C [ Laminate Part Number B

Figure 8-29

17.Select the Diagram Setup tab.
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18.1In the Flat Pattern Views window, select the Ply Book object type
as shown in Figure 8-30.

| Generation I Text Setup | Diagram Setup

Break On
7 Sequence-Step- @ Component
[¥] Include Direction

Flat Pattern Views

[0 B30 OE (@)
Object Type Object Name View Scale Order

Figure 8-30

19.Click 44 (Create New with Geometry Selection) and select Flat
Pattern Diagram.

20.In the drawing, select the Top view and click @

21.Click [ ok,

22.In the Boundary Views window, select the Ply Book object type.

23.Click 4, (Create New with Geometry Selection) and select
Boundary Diagram.

Multiple flat pattern views 24| - , .
.In the drawing, select the Boundary-View and click .
can be created on one 9 y E’

page if required. In this .
case, all ply boundaries will 25.Click E
display in one boundary

. 26.Turn on the option for Display Layup Information. The Diagram
view.

Setup tab displays as shown in Figure 8-31.

Generation | Text Setup | Diagram Setup I

I r
| Break On Boundary Type

() Sequence-Step @ Component ® Net () Extended

‘ MiInclude Origin and Direction &Display Layup Information I

|

Flat Pattern Views Boundary Views

LB B R 44 P(F) e Ml B e X RO A

Object Type Object Name Flat Pattern View Scale Or||| Object Type Object Name Boundary View Scale
55 1y 50c 7 : 158 o1y 50 7 :
‘ Flat Patter.. DocFlatPatternG... Top@2 o 1 ‘ Boundary ... DocBoundaryGe... Boundary-View@1 .1

Figure 8-31
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27.Click = (Generates the sheets for the ply book).

28.Click to close the message window. When you

generate the Ply book, some of the sheets generate an error.
These sheets are views of the core. Since cores do not have a flat
pattern associated with them, the flat pattern view cannot be
generated.

29.Click [ ok,

30.Close Fibersim and review the generated sheets.

Task 5 - Create a Ply Table.

1. [NX8.5] Select Insert > Sheet.
1. [NX9/10] Select New Sheet on Home tab.
2. Select Standard Size option and A size if not already selected.

3. Enter [Table] in the Drawing Sheet Name field.

4. Click [0k .

5. Select File > Import > Part.

6. Select Specify for Destination Coordinate System.

7. Click [0k .

8. Browse to Drawing_template_A-Size.prt in
TEMPLATES_FOR_DES_AND_DOC folder.

9. Click [ ok .

10.In the Reference CSYS area, select Absolute - Displayed Part
for the Reference field.

11. Click [ oKk .

12.Ensure that the Coordinates is set to 0,0.

13.Click and OK to the warning message about the unit
conflict.

14.Click | Cancel | to exit the Import command.
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15.[NX8.5] Select Insert > Table > Tabular Note.
15.[NX9/10] Select Tabular Note on Home tab.
16. Enter [4] for Number of Columns.

17.Place the table in the drawing as shown in Figure 8-32.

© | Tabular Note O X
1 origin A
¥ Specify Location BB (= ] [ 5 & 7
[ Alignment

Leader
Table Size

Number of Columns
Number of Rows
Column Width 2.000

Settings

i)
< (Sllule]ly [ ]IS

Figure 8-32

18.Click [ Close |.

19. Press <F9> to start Fibersim.

20.In the Application Tree menu, select Ply Table under 2D
Documentation.

21.Click | (Create New).

22.In the Laminate drop-down list, select Hood.

23.Next to Source Objects field, click [=]| (Link with Link Dialog).
24.Press <Ctrl> + <A> to select everything.

You can also right-click on 25.Click @ (Link).
one of the highlighted

laminates and select Link. 26. Click _

27.Next to the Template Sheet field, click (Link Geometry).
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28. Activate the NX window and select the border of the drawing, as
shown in Figure 8-33.

Figure 8-33

29.Click [0k .

30. Select the Table Setup tab.

31.In the Table Associations area as shown in Figure 8-34, click
4 (Create New with Geometry Selection).

Generation | Table Setup

Ttems Per Page{2 5

Text Associations
DBOPXPOOI%O+ Sort

Text Link Current Text Source Member

Click icon in the
Table Associations
area in the dialog box

(

EREN- V=l Sort{

. Table Associations
OeaF

Table Link Define Columns Preserve Title Read Title By Ro

Figure 8-34
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32.In the NX window, select the table as shown in Figure 8-35, and

click [ ok .

@ | Select Table Link %

Objects A | |

+ Select Objects (1) [ = ) | 2 s 7
SelectAll T
Invert Selection Port Nisiogr _—

- AE

VOther Selection Methods Y.

lalliers 54 .

ok [Gancei ) Select this table

1
Al

Figure 8-35

33.In the Table.1 row, click &= as shown in Figure 8-36.

Table Associations
1 = -~ 4
NE ¢ RR L% 4 s

Table Link Define Columns Preserve Title Read Title By Row
1 | Tabular N... [#)[FEI.

Figure 8-36

34.Double-click on the first row to modify it.
35.Enter [ORIENTATION] in the Column Title field.
36.1In the Data Field drop-down list, select Orientation and click

37.Repeat Steps 34 through 36 for each of the other rows, as shown
in Figure 8-37.

.Fibersim - link Table Column via Define Co

@104 LERA

2 ColumnTite | DataField

[ ORIENTATION Crientation

¥ MATERIAL Material

F STEP Step

@ P Name
Figure 8-37
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38.Click to close the Fibersim - link Table Column via

Define Columns dialog box.

39.Click (Updates or generates the sheets).

40.Click in the message window.
41.Click to save the Ply Table.

42.Close Fibersim.

43. Activate the NX window. The last sheet of the drawing contains the
Ply Table that was created, as shown in Figure 8—38.

1 2 3 4 | & 7 [ 8
LAM_NARE
Nk
1B3-458-ABC
A A
STER MATER T AL ORITENTAT I ON
10 FPPG-8H-3K 45
] 20 PFG-BH-3K - m
30 Homeycomo
30 PPG-8H-3K 90
B 40 PPG-BH- 3K 45 ®
60 Hormeycomb
60
I 25.5 m
37.75
50 45
e S5 ]
57.5
50
| &5 —|
67.5 -
70 90
70 90 I
" -
L 77 =
.5
80 15
Seq/Slep | A W
Fly Mame | Marne
| [Thaera | e
Urlsntartian Ori
1 7 3 4 [ ) @
Sheet "PlyTable01 P00 - PO0S™ Work

Figure 8-38

44.Save and close the drawing and model.
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Core Panel

This chapter includes:

v'Exercise P3: Core Panel

P3-1



Core Panel

Exercise P3

User Guide Reference:
2.9 Cores

2.5 Flat Pattern/
Producibility Simulation
B.3.7 Splice Ply

Core Panel

In this project, you will use both plies and modeled cores to complete
a layup scenario. The completed model displaying the four cores is
shown in Figure P3-1.

Core 3 Core 4 (in behind)
Core 2
Figure P3-1
Goal | This project will test your knowledge on how to:

v' Create Ply and Modeled Core objects
v Define the Overcore laminate
v' Run Net Producibility

v' Splice plies to address material width producibility
problem

v Create a Net Flat Pattern
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Given | The existing geometry and design details are:

v' Net and Extended Boundaries have been created
v OML laminate has been created

v Rosette geometry has been created

v' Core CAD geometry has been created

v' Overcore CAD geometry has been created

Estimated Time | 1hr30min

Task 1 - Open a part.

1. Open PROJECT3_CORE.prt. The model displays as shown in
Figure P3-2.

Figure P3-2
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Task 2 - Review the model.

1. Review the setup of layers by showing/hiding each category as
shown in Figure P3-3. (Make sure that the Category Display
option is turned on.)

I Layers A
Select Layer By Range/Category :]
¥ Category Display
Ctegor iter —

Name = Visible O... | Object|
®-[1}30_CROSS_SECTION_CURVE |[] 2
#-[FALL O 1008
®-[] CONSTRUCTION_GEQ O 43

‘5:' [ Core_Geom O 11
- FiberSIM_Geom O 315

E;'- [0 FP_PLACEMENT O 3
#-[1 Overcore_Geom O 306
#-p Tool_Surface_Geom O 5

4| 11 | »
Show Layers With Objecl@,
Add Category

Figure P3-3

Task 3 - Create Ply and Core objects

1. When creating an OML laminate, select the sheet edge of the
model for the extended boundary.

2. The ply details on the OML surface are:

» Four full plies with a material of PPG-PL-3K with Specified
Orientation of 0, +45, 90, and -45.

* One adhesive ply with a material of Film-Adhsv
3. The Core material details are:

* Core 1: Honeycomb
e Core 2: Foam-3.1
» Core 3: Honeycomb
* Core 4: Foam-3.1
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Task 4 - Cross section details

1. The cross section for Core 1 is shown in Figure P3-4.

POBIOS-E

Figure P34

2. The cross sections for Core 2 and 4 are shown in Figure P3-5.

Figure P3-5

3. The cross section for Core 3 is shown in Figure P3-6.

Figure P3—-6
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Task 5 - Define the Overcore laminate.

Create the Overcore laminate using the Overcore CAD geometry.

» Select the sheet edges of Overcore_Surface for the extended
boundary of Overcore laminate.

Task 6 - Create four plies on the Overcore surface.

Create one adhesive ply and four full plies with Specified Orientation
of -45, 90, +45, and 0 on the Overcore surface.

Task 7 - Confirm layup.

Create cross sections using the provided CAD geometry to confirm
that the layup matches the design requirements.
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Introduction to Multi-Ply Design

This chapter includes:

v'Exercise 9a: Basic Multi-Ply Design



Fibersim 15 Pro - NX

Exercise 9a | Basic Multi-Ply Design

User Guide Reference: In this exercise, you will learn the basics of Multi-Ply design on a
3.3.2 Overlay Zone simple composite part.

3.7 Offset Specifications

3.8 Laminate

Specifications

3.9 Material Specifications

Goal | after you complete this exercise, you will be able to:

v Define simple Overlay Zones

v' Generate Layers from Overlay Zones
v' Create Material Specification

v' Create Laminate Specification

Estimated Time | 20 min

Task 1 - Open a part.

1. Open MULTI_PLY_A.prt. The model displays as shown in
Figure 9-1.

Figure 9-1

2. Press <F9> to start Fibersim.
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3. From the Application Browser, select Advanced as shown in

Figure 9-2.
Applications E[E3]
- Advanced ’;]
& Fibersim
- Basic

- Advanced
- Volume Fill

Figure 9-2

Task 2 - Review the existing Laminate.

1. Inthe Application Tree, select Laminate under Design as shown
in Figure 9-3.

Applications (=)
[ - Advanced
: Design
B Lominae |
7k Rosette |
@ Zone

[ Overlay Zone ‘

Bid | <3lE3)

Figure 9-3

2. Double-click Hood from the object list to modify.

3. Note that the Design Boundary is set to Extended as shown in
Figure 9—4.

Standard | Analysis" Details" Historyl

* Name [Hood l Design Boundary
Parent [ E]

Sequence [A l

Step [10 l

Seguence Order[Ascending ﬂ ?xitended
Default Material @

Geometry

Layup Surface TOOL SURFACE
Net Boundary NET BOUNDARY
Extended Boundary|EXTENDED BOUNDARY

[ i@ Generate Layer Parent for Plies ]

E3iE3[E3

[ U Zone-Based Options ]

[ U Automated Deposition ]

Figure 9-4
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4. Click to close without saving.

Task 3 - Define Full Body Overlay Zone.

1. Inthe Application Tree, select Overlay Zone under Design as
shown in Figure 9-5.

Applications [E)[x)
- Advanced Q
= Design

= Laminate
7k Rosette

- [# Zone
¥ 5 Overlay Zone
[ Zone Transition

Figure 9-5

2. Click ] (Create New).

3. Create Overlay Zone window is displayed as shown in Figure 9—6.

Standard | Core Sam@

* Name [OZOOl l Origin <ROS001 : Origin>
Laminate{é Hood Q Boundary <Hood : Extended:>
Rosette (\t ROS001 Q @ Zone to Layer Status (@ Out—-of-date

[ Based On Laminate Specificationl @

® Target Ply Count

Target Ply Count |0 ”@

Actual Ply Count O

(D Target Thickness
Figure 9-6

4. Enter [4] for Target Ply Count.

Task 4 - Create Material Specifications for OZ001.

1. Under Material Specifications, click =] (Create New).

2. Click @ (Link with Database Link Dialog) for Material.

3. Link PPG-PL-3K and click [0k

4. Select [+/-45] from the pull-down list for Orientation.
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Material Specifications

5. Enter [2] for Ply Count.

6. Right-click on MS005 and select Create Based On as shown in
Figure 9-7.

M

O B (@] I Sort

rd a Group[ 7 H

-
*
MName

[ Create New

X Delete

k. Create Based On s

Drop Off Order  Material * Orientation Orientation Parameter

PPG-PL-3K [E|+/—45

Ply Count

4

Ctri+N
Ctrl+B

Figure 9-7

7. Select [0/90] from the pull-down list for MS006’s Orientation.

8. Click [0k ] to save 0Z001.

Task 5 - Define Core Overlay Zone.

1. Click ] (Create New).
2. Enter [Core] for Name.

3. Link the Core curve for Boundary as shown in Figure 9-8.

Figure 9-8

4. Enter [1] for Target Ply Count.
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Task 6 - Create Material Specifications for Core.

1. Under Material Specifications, click = ] (Create New).

2. Click ﬁ] (Link with Database Link Dialog) for Material.

3. Link Foam-3.1 and click .

4. Enter [.5] (12.7 mm) for Core Material Thickness.

5. Click to save Core.

Task 7 - Define Center Pad Overlay Zone.

1. Click | (Create New).
2. Enter [Center Pad] for Name.

3. Link CENTER_PAD for Boundary as shown in Figure 9-9:

CENTER_PAD

Figure 9-9

4. Enter [3] for Target Ply Count.

9-6
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Task 8 - Create Laminate Specification for Center Pad.

1. For Laminate Specification, click @ (Link with Link Dialog).

2. Click | ] (Create New).
3. Enter [3p] for Name.

4. Select Red for Color.
5. Click | ] (Create New) to create a new Material Specification.

6. Click @ (Link with Database Link Dialog) for Material.

7. Link T-24-in from the list.

8. Click [ ok

9. Create two more Material Specifications based on the first
Material Specification.

10. Enter [45] and [-45] for the newly created Material Specifications
Orientation as shown in Figure 9-10.

* Name[3p lPI).r Count

Color [MRed i iy Thickness| . 015
Material Specifications

OB X(ea Sort[ Vi ’-q GroupE
X Nam; * Parent Step Drop Off Order  Material * Orientation Or
MS008  3p wBR o 0 T24in @O N
MS009  3p wBR o 0 T-24in 45 "
MS010  3p wBR o 0 T-24in  [@-45 R

Figure 9-10

11. Click to save 3p.
12.Make sure that 3p is linked and click .
13.Click to save Center Pad.

CT2245 FS15NX_2 ©2016 Siemens PLM Software 9-7



Fibersim 15 Pro - NX

Task 9 - Generate Layers.

1. Click ¥ (Zone to Layer Analysis) in the Overlay Zone toolbar as
shown in Figure 9-11.

File Edit View Action Tools Help

(TN R+ B RY IR sorf

Applications EE3) = £ |H|b

[ - Advanced a Standard | Core Samplel

= Design s :

e : Zane to Layer Status Name Laminate
= Laminate

& Rosette Qut-of-date Center Pad Hood
~[@ Zone @ Out-of-date Core Hood

Wy © Overlay Zone ® Out-of-date 0Z001 Hood

-~ [H Zone Transition

Figure 9-11

2. Click | ¥ Generate |,

3. Click E to close the message window.

4. Review the report.

5. Click E to close the Zone to Layer Analysis window.
6. Inthe Application Tree, select Layer under Design.

This partis designed to the

extended boundary. 7. Click [fﬁ(nghllght Type) on the main toolbar as shown in

Figure 9-12.

File Edit View Action Tools Help

(1 DR+ 4BRYSIATE® son
Applications EI[E3] = £ | =
Figure 9-12

8. Make sure that Extended Boundary is checked on.
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Press <Ctrl> + <A> to 9. Multi-select all layers to highlight. The model displays as shown in
select all of the layers. Figure 9-13.

Figure 9-13

Task 10 - Generate Plies.

1. Activate Fibersim window, and make sure that all layers are
selected.

2. Click B (Generate Plies) in the Layer toolbar as shown in
Figure 9-14.

O+ 4aRYPOR0] @ s

Applications EE3] 2 = | = B E =
[ - Advanced E Standard | Result Boundary Features | Details
= Design ] [ . v 7
= : —|| " Name | Laminate Sequence Step
= Laminate | !
ik Rosette
[l Zone

1

B Overlay Zone

[l Zone Transition

[ Transition Adjacency Vertex
: Layer

I Core Layer

= Manufacturing
L. o

Figure 9-14

3. Click E to close the message window.

4. Inthe Application Tree, select Ply under Manufacturing.

5. Review the generated plies.
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Task 11 - Generate a Core.

1. Inthe Application Tree, select Core Layer under Design.

2. Select CLYROO1 from the list. The model displays as shown in
Figure 9-15.

Figure 9-15

3. Click &% (Generate Core) in the Core Layer toolbar.

4. Click to close the message window.

5. Inthe Application Tree, select Core under Manufacturing.

6. Review the generated core.
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Task 12 - Define Latch1 and Latch?2.

Applications

1. Inthe Application Tree, select Overlay Zone under Design.

2. Enter [2] in the object counter as shown in Figure 9-16.

! Fibersim - list Overlay Zone

File Edit View Action Tools Help

X W PR S sor

FX = ]

[ - Advanced

Lﬂ Standard | Core Sample

= Design

= Laminate
7k Rosette
~ ~[@ Zone

Click

© N o 0 &~ Ww

Standard | Core Sample

‘ol Overlay Zone
Ll 7ana Trancitinn

] (Create New).

Zone to Layer Status d

.éUp—to—date (

@ Up-to-date C

@ Up-to-date C
Figure 9-16

For Name, enter [Latchl,1].

For Laminate Specification, select 4p from the pull-down list.
Enter [4] for Target Ply Count.

Press <Ctrl> + <T> to switch to Table View.

Right-click on one of the columns and turn on Origin and
Boundary columns as shown in Figure 9-17.

-

Zone to Layer Status *Name
1|@ out-of-date Latchl
2 @ out-of-date Latch2

“Actual Ply Count— Laminate Origin Boundary Targe
4 Document @ <Hood : E... @
4 Object Type E <Hood : E... @
vZone to Layer Status
¥MName
vLaminate

¥Laminate Specification
vTarget Ply Count

v Actual Ply Count
vTarget Thickness

v Actual Ply Thickness

st

l Core Sample ’I TargetPlyCountParam
o il ] | TargetThicknessParam
v Origin
A
¥Boundary
Figure 9-17
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9. Click H;] (Link Geometry) for Latchl’s Origin.
10.Turn on the Point on Face selection filter.

11. Select a point in the Latchl’s boundary as shown in Figure 9—-18.

Figure 9-18

12.Click [0k,

13.Click H;] (Link Geometry) for Latchl’s Boundary.

14.Link LATCHL1 curve as shown in Figure 9-19.

L/
Figure 9-19

15.Click [0k,

16. Repeat steps 9 through 15 to assign Origin and Boundary as
shown in Figure 9-20.

Select LATCHZ2 for Boundary

Indicate a point here

Figure 9-20

17.Click to save LATCH1 and LATCH2.
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Task 13 - Update Layers.

1. Click # (Zone to Layer Analysis) in the Overlay Zone toolbar.

2. Click | ¥4 Generate |,

3. Close the message window and review the report.

4. Click E to close the Zone to Layer Analysis window.
5. In the Application Tree, select Layer under Design.

6. Review the generated layers.

Task 14 - Generate Plies.

1. Multi-select all Layers in the list and click B (Generate Plies) as
shown in Figure 9-21.

Fibersim - list Layer

File Edit View Action Tools Help

(10 2+«BRYSIR0E]® sof 7§
Applications 3] s £ T R BE = =

[: - Advanced a Standard | Result Boundary Features " Detailsl
I;:'Pejgn - *Name = Laminate 2
= laminate

i Rosette

- [# Zone

- B Overlay Zone
- [H Zone Transition
: I Transition Adjacency Vertex

Figure 9-21
2. Wait until confirmation message opens and then click E
to close the message.

3. In the Application Tree, select Ply under Manufacturing. Note
that 15 Plies have been created from the Layers.

4. Review the generate plies.

5. Close Fibersim and save the model.

CT2245_FS15NX_2 ©2016 Siemens PLM Software 9-13



Chapter 10

Transition Manipulation (Multi-Ply Based Design)

This chapter includes:

v'Exercise 10a: Basic Offset Specification Options
v'Exercise 10b: Splitting and Extending Transitions
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Transition Manipulation (Multi-Ply Based Design)

Exercise 10a

Userguide Reference:
3.7 Offset Specifications

Goal

Estimated Time

Basic Offset Specification
Options

In this exercise, you will move Zone Transitions by adding and
modifying Offset Specifications to meet the design requirements
below:

» A transitions must be centered about the boundary curve
» B transitions must be distributed along the surface
» C transitions must be offset from the tangent edges by 5 mm.

The completed model is shown below.

Figure 10-1

After you complete this exercise, you will be able to:

v Use Initial Offset to move the zone transitions

v' Use Center Based Offset to center the zone
transitions

v' Use Offset Distance to modify the spacing of the
zone transitions

v' Use Fill to Curve option

15 min
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Task 1 - Open a part.

1. Open MULTI_TRANSITION_MAN_A.prt. The model displays as
shown in Figure 10-2.

Figure 10-2

Task 2 - Review the Existing Geometry.

1. Press <F9> to start Fibersim.

2. Inthe Application Tree, select Overlay Zone under Design.
Review the existing Overlay Zones in the model.

3. Inthe Application Tree, select Zone Transition under Design.
Note that all zone transitions are currently using the 5 mm as
shown in Figure 10-3.

Standard | Trimming
*Name Ply Count Laminate Thicker Zone Offset Specification Reference Curve 4
101 6 B Piliar cras A D3
ZT002 6 B-Pillar 0Z002 5mm PAD2
ZT003 6 B-Pillar 0Z001 5mm PAD1
Figure 10-3

4. Multi-select all of the Zone Transitions using <Ctrl> + <A>.
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5. Activate the NX window. The zone transitions display as shown in
Figure 10-4.

Figure 10-4

6. In the Application Tree, select Layer under Design.
7. Multi-select all layers.

8. Activate the NX window. The layers display as shown in
Figure 10-5.

Figure 10-5

Task 3 - Create a new Offset Specification with Centered option.

In this task you will modify the zone transitions to center them by the
0Z001 boundary.

1. Inthe Application Tree, select Offset Specification under
Specification.

2. Right-click on 5mm and select Create Based On.
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3. Enter [Smm Centered] for Name.

4. Click [ L Advanced Positioning ] in the Transition Positioning area.

5. Select Center Based as shown in Figure 10-6.

! Fibersim - Advanced Positioning

Onitial Offset
(ORamp Centered
(® Center Based
O Distributed

Close

Figure 10-6

6. Click [ Close .

7. The Offset Specification form updates as shown in Figure 10-7.

*Nmm%mm Centered ]

Drop-Off Spacing 1 Transition Positioning
Offset Distance{5 mm l@@ Distance
Plies Per Drop-Off Curve Distance|0 -m-.: e 1]
Base Curve Il l Material Thickness
Single/First Oﬁsetll l [ U Advanced Positioning ]
Figure 10-7

8. Click to save 5mm Centered.

Task 4 - Apply the new Offset Specification to a Zone Transition.

1. Inthe Application Tree, select Zone Transition under Design.

2. Double-click on ZT003 to modify.

10-5
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3. Link 5mm Centered for Offset Specification as shown in
Figure 10-8. Close the confirmation message window.

Standard ‘ Trimming l@[ Stagger Editorl

* Name IZTOOB lPIy Count 6
LaminatelE—Fil lar Stagger Profile|<B-Pillar: Default Stagger is Enabl @
Offset Specification Placement Details
® Constant Thicker Zone 0Z001

Offset Spwification@@ ‘ Thinner Zone
Adjacency Vertex 1 =
(O)Variable Y Q
OFill to Curve D
s

Initial Offset AdjustmentiO mm Adjacency Curves
B Options

Adjacency Vertex 2

Figure 10-8

4. Click [0k,

5. Highlight all layers and review the change in the NX window.

Task 5 - Modify ZT002.

1. Inthe Zone Transition list, double-click on ZT002.

2. Click (Link with Link Dialog) next to the Offset Specification
field.

3. Click | (Create New).
4. Enter [50mm Total] for Name.

5. Expand Advanced Spacing area as shown in Figure 10-9.

*Name{50mm Total ]

Drop-Off Spacing Transition Positioning

Offset Dis‘tance{O mm ] [E @ Distance
Plies Per Drop-Off Curve Dis‘tance @ ‘
Base Curve il ] .OMateriaI Thickness

Single/First Offset| 1 ]

O Advanced Positioning

[Fluse Additional Distance

Advanced Spacing i
(®) Distance Based Offset (") Custom Based Offset
[ O Offsets ]
(O Total Distance Based Offset (")Material Ratio Offset

(O)Material Thickness Based Offset

Figure 10-9
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o

Click Total Distance Based Offset.

™~

Enter [50] (1.968 in) for the Total Distance field.

Click [0k .
Link 50mm Total from the list as shown in Figure 10-10 and click

[—ox—].

© o

-] * Name Offset Distance (mn | Init

] 50mm Total

O 5mm 5 0

O  5mm Centered 5 0
Figure 10-10

10.Click E to close the message.
11. Click [0k to save zT002.

12.In the Application Tree, select Layer under Design.

13. Highlight all layers and review the model in NX. The model
displays as shown in Figure 10-11.

Figure 10-11

Note that the layer boundaries follow the zone transition’s base curve
shape.
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Task 6 - Modify ZT003 - Fill to Curve option.

1. Inthe Application Tree, select Zone Transition under Design.

2. Double-click ZT002 to modify.

3. In the Offset Specification area, select Fill to Curve as shown in
Figure 10-12.

Standard | Trimmingl SBD [Stagger Editorl
* Name [ZTOO2 lPIyr Count 6
LaminateB—Pillar Stagger Profile@

Offset Specification
() Constant
(O)Variable
@Fill to Curve

Last Drop-off Curve

Plies Per Drop-Off Curve[l l
Advanced Settings A

MlOrthogonal Trim From Base Curve [MIAs Plus-One Curve
‘ Curve Offset Accuracy Factor[l l

Figure 10-12

4. Click (Link Geometry) next to the Last Drop-off Curve field.
5. Change the shading mode to Shaded with Edges.

Make sure that all 26 6. Select the highlighted edge as shown in Figure 10-13.
curves are selected for the

edge. G e 335 L |[egeicne . me #h /- 11r00 /€@

Curve Collector

+ Select Curves (26)

Select this edge.

Figure 10-13

7. Click [-ok].
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8. Expand Advanced Settings and clear the Orthogonal Trim from
Base Curve option as shown in Figure 10-14.

Offset Specification

() Constant
() Variable
®Fill to Curve

Last Drop-off Curve (26) Edge 33508,
|
A

Plies Per Drop-Off Curve[l
Advanced Settings

[Clorthogonal Trim From Base CurveEAs Plus-One Curve
Curve Offset Accuracy Factor[l l

Figure 10-14

9. Click E to save ZT002.

10.In the Application Tree, select Layer under Design.

11. Highlight all layers and review the model in NX. The model
displays as shown in Figure 10-15.

Figure 10-15

Task 7 - Modify ZT0O1.

1. Inthe Application Tree, select Zone Transition under Design.

2. Double-click on ZT001 to modify.

3. Click (Link with Link Dialog) next to the Offset Specification
field.

4. Click f (Create New).

5. Enter [20:1] for Name.

10-9
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6. Click Material Ratio Offset under Advanced Spacing as shown in

Figure 10-16.

s Name[2 01

]

Drop-Off Spacing

Offset Distance ()

Transition Positioning

o 1f 5 ® Distance

mm

Plies Per Drop-Off Curve
Base Curve g

Single/First Offset |

[Fluse Additional Distance
Advanced Spacing

L Co—

(D) Material Thickness

(") Distance Based Offset
(O Total Distance Based Offset

(O)Material Thickness Based Offset

7. For Multiple of Thickne

8. Click [ ok,

(O)Custom Based Offset
(® Material Ratio Offset I

Multiple of Thickness |1 =[x
Plies per Drop-Off Curve| L1

Figure 10-16

ss, enter [20].

9. Link 20:1 from the list and click .

10.Click to clos

11. Enter [5] mm (.197 in) fo
Figure 10-17.

e the confirmation message.

r Initial Offset Adjustment as shown in

Standard | Trimming l@[ Stagger Editorl

* Name [ZTOOl

6

lPIyr Count

laminatelB—Pillar

Offset Specification
(® Constant

Stagger Profile|<B-Pillar: Default Stagger is Er a =

Placement Details

|>.

Offset Specification| < 20:1

(O Variable
CFill 1o Curve

Initial Offset Adjustment[5

O options

Thicker Zone 0z003

ﬂ ‘ Thinner Zone =

- Adjacency Vertex 1 [j

| Adjacency Vertex 2

e l Adjacency Curves
Figure 10-17

12.Click to save ZT0O01.
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13. Select all layers and review the model in NX. The finished model is
as shown in Figure 10-18.

Figure 10-18
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Exercise 10b | Splitting and Extending
Transitions

Userguide Reference: In this exercise, you will use advanced Offset Specification tools and
3.7 Offset Specifications options to detail ply drop-off areas.

The completed model is shown in Figure 10-19.

Figure 10-19

Goal | after you complete this exercise, you will be able to:

v' Use Zone Transition Splitter
v' Extend Zone Transitions along a curve

Estimated Time | 15 min
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The part is already
populated with Laminate,
Rosette, and Overlay
Zones.

Task 1 - Open a part.

1. Open MULTI_TRANSITION_MAN_B.prt. The model displays as
shown in Figure 10-20.

Figure 10-20

Task 2 - Review the existing geometry.

. Press <F9> to start Fibersim.

. Review the existing Laminate and Rosette in the model.

1
2
3. Inthe Application Tree, select Layer under Design.
4. Press <Ctrl> + <A> to highlight all layers.

5

. Review the model in NX and zoom into the circled area in
Figure 10-21.

Figure 10-21

10-13
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6. Note that the further you get from the baseline, the more
misaligned the layer boundaries are as shown in Figure 10-22.

Figure 10-22

The design requirement is to have the right and left side layers butt up
against the nose layers. In order to achieve this, the offset for the
circumferential drop must be different than the horizontal drop. In the
next task, you will split the zone transition to do this.

Task 3 - Split the Zone Transition on the left side.

1. Inthe Application Tree, select Zone Transition under Design.

2. Right-click on any column headers and select Standard > Thicker
Zone as shown in Figure 10-23.

Standard | Trimming

*Name Ply CD:nt e bttictoczon Offset Specification . Referenc
21001 8 LAMoy Document 5 Spline 2¢
71003 8 Lamog ObjectType 5 Circle 33
ZT002 8 LAMog ¥ Name i Circle 33
¥Ply Count
¥Laminate

¥Stagger Profile

¥ Offset Type

¥ Offset Specification

vReference Curve
Trimming At End
SBD

Last Drop-off Curve

Stagger Editor Plies Per Drop-Off Curve

»
3
»
L
3
»

Trimming Orthogonal Trim From Base Curve
Options As Plus-One Curve
EditorOptions Curve Offset Accuracy Factor
Initial Offset Adjustment
Thinner Zone
Figure 10-23
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3. Select the Zone Transition with Left Side as Thicker Zone.

4. Click @ (Zone Transition Splitter) from the Zone Transition
toolbar as shown in Figure 10-24.

L 4
*Name | Ply Count Laminate Thicker Zone Offset Specificatic
ZT1001 8 LAMOO1 Right Side 5"
LAMOO1 Left Side
ZT002 8 LAMOO1 Nose 1"
Figure 10-24

5. Select Non-Tangency Angle for Splitting Method.

6. CliCkl Preview Split ’

7. Switch to NX and note the red circle at the corner as shown in
Figure 10-25. The red circle indicates the location of the split.

Figure 10-25

8. Back in Fibersim, click |~ B split |,

9. Click E twice to save and close Zone Transition Splitter.

10-15
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Task 4 - Modify the vertical section of the split zone transition.

1. From the Zone Transition list, double-click on ZT003-B (the
vertical section) to modify.

2. For Offset Specification, select 1" from the list.

3. Enter [-2] in (-50.8 mm) for Initial Offset Adjustment as shown in
Figure 10-26.

Standard ‘ Trimming l@[ Stagger Editorl

[;

* Name [ZTOOB—B lPIy Count 18
Laminate{LAMO 01 | Stagger Proﬁle[dAMﬂm: Default Stagger is Enabled > E
Offset Specification Placement Details A
® Constant || Thicker Zone |Left Side f
[ Offset Specification | Thinner Zone [ [_
O Variabl " || Adjacency Vertex1 TAVOO 1 '
ariable r g
OFill to Curve ] Adjacency Vertex 2|
Initial Offset Adjustment|—2 inI Adjacency Curves |
Figure 10-26

4. click [-ok ] to save ZT003-B.

Task 5 - Review Layers.

1. Inthe Application Tree, select Layer under Design.

2. Highlight all layers. The model displays as shown in Figure 10-27.

Figure 10-27

Note that the further you get from the corner, the more misaligned the
layer boundaries are. This is because the vertical Zone Transition is
extending tangentially to the original, rather than along the
circumferential intersection curve.
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Task 6 - Modify the trimming option.

1. Inthe Application Tree, select Zone Transition under Design.
2. Double-click ZT003-B to modify.

3. Select the Trimming tab.
4

. Turnon the Extend Along Reference Curve option for At Start as
shown in Figure 10-28.

Trimming SBD || Stagger Editor

At Start At End

Initial Distance|0 in)[*][] || mitial Distance|0 in)[%4][x]
T — — X

'fof -

R —) (@ ——————— 1 Tt
IgExtend Along Reference Curve I [ClExtend Along Reference Curve

Figure 10-28

5. Click [0k,

6. Highlight all layers and review the model. The model displays as
shown Figure 10-29.

Figure 10-29

Task 7 - Modify the Zone Transition on the right side.

1. Repeat Task 3 - 6 for the right side zone transition to line up the
boundaries to butt against the nose layers. Note that you will need
to extend the zone transition along the reference curve at END.

10-17
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Chapter 11

Layer Definition (Multi-Ply Based Design)

This chapter includes:

vExercise 1l1a: Layer Sequencing (Multi-Ply Based Design)
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Exercise 1la

Userguide Reference:
B.3.4 Step Utility

5.2 3D Cross Section
B.2.3 Composite
Sequence Manager

Material
PPG-PL-3K
T-12-in
T-12-in
T-12-in
PPG-PL-3K
PPG-PL-3K
T-12-in
T-12-in
T-12-in
PPG-PL-3K

Goal

Estimated Time

Layer Sequencing (Multi-Ply
Based Design)

In this exercise, you will learn how to sequence layers on a simple
composite part.

The required layer sequence is shown in Figure 11-1.

Orientation 07002 07003
+/-45

0

45

45

0/90

0/90

45

45

0

+/-45

Full Body 0Z001

Figure 11-1

After you complete this exercise, you will be able to:

v

15 min

Interrogate Layer Sequence using 3D Cross Section
utility

Resequence Layers using Step Utility

Resequence Layers using Composite Sequence
Manager

Resequence Layers using step-based Material
Specifications

11-2
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The part is fully populated
with Laminate, Rosette,
Overlay Zones, and
Layers.

Task 1 - Open a part.

1. Open MULTI_LAYER_DEFINITION_A.prt. The model displays as
shown in Figure 11-2.

Figure 11-2

2. Press <F9> to start Fibersim.

3. In the Application Tree, select Layer under Design and
multi-select all layers in the list.

4. The model displays as shown in Figure 11-3. The colored
lines/curves represent Layer boundaries, color-coded accordingly
to their material direction.

Figure 11-3

5. Review the layers in the Layer list. Note all layers within each
Zone group have the same step value.
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Task 2 - Create 3D Cross Section.

1. Inthe Layer list view, click = (3D Cross Section) from the Layer
toolbar.

2. Inthe form, click | (Create New).

3. Inthe 3D Cross Section form, enter the following parameters as
shown in Figure 11-4:

* Component Type: Layer

» Style: Schematic

» Ply/Layer Offset Scale: 5

» Cross Section Curve: Show and link XSection from the Part

Navigator
* Name {CrossSectionOOl ] Offset Type
Laminate {E B-Pillar ’a@ ®5Scaled
Cross Section Curve| (11) Spline 37601
e @ Ply/Layer Offset Scale{5 l
Component Type Boundary Type Core Offset Scale [l l
OPly Net
= > () Constant
@ Layer | () Extended
] ] Min Dist Btwn Ramps[O mml
Style Profile Type Cross Section Offset [0 mm l
ODraped ®Line []Create Cross Section Geometry
(® Schematic (O)Rectangle
| ©0Over Care Hybrid
Status ®Out-of-date
[ & Generate ]

Figure 114

4. Click | 2 Generate and[ oK 1'[0 close the 3D Cross
Section form.
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5. Activate NX window. The model displays as shown in Figure 11-5.

FRNE

Figure 11-5

6. Zoom into the right side of the cross-section as shown in

Figure 11-6. Note that the layer sequence Fibersim created by
default is different from what is required.

— . TRM——
e T

e
————— —— . [YROY———
e SO St 0y o U
——— - CYRi——
—— . ITTt——
——  TRR———
——— AT ———

———— ~ LrRops—

T T
~TYRO6?——

Figure 11-6

7. Click to close the 3D Cross Section form.
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Only materials that exist in
the part will be listed.

Task 3 - Sequence T-12-in Layers using Step Utility.

1. Click = (Step Utility) as shown in Figure 11-7.

Jed B = L] @@D ? SmtlSequence, St
X weclz]lamn e

Result Boundary Featuresl Det:

Ea Standard

-

— || *Name | Lam Seguence Step
‘ ‘LYRDDI B-.. A 2
Figure 11-7

2. Inthe form that opens, click . | (Create New). The Step Utility
form displays as shown in Figure 11-8.

.Fibersim - create Step Utility [ StepUtilityl ]

1 24 8B R Y &G E] sl ace

* Name [StepUt ety l* Orientation Repeat Pattern[O +45,90,-45 l
laminate B—FPillar *Initial Step Value [10 l
Material @* Step Value Increment [l 0 l

[ = Sequence ]
|—0K—| [ Cancel ]

1 selected, 1 shown, 1 available

Figure 11-8

3. Nextto the Material field, click [ (Link with Database Link
Dialog) and in the link Material form, select T-12-in material as

shown in Figure 11-9. Click E

.Fibersim - link Material via Material

il 1 2+ RBRYSGTE o ® 4| son[

Standard | Thickness " Architecture " Cost And Weight " Laminate Rating " Mechanical

@ |* Specification Material Code Material Description Materi

%W T-12-in 002 T-12-in Uni

O  PPG-PL-3K 008 PPG-PL-3K Woven
Figure 11-9

4. Click | = Sequence |.

11-6
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5. When the confirmation message displays, click E to
close the message.

6. Click E and to close the Step Utility form.

7. Select Sequence, Step and Name from the Sort pull-down list as
shown in Figure 11-10.

¥ é’?ﬁ D ? Sort{Sequence, Step and Name 4 ’;I |

S 2 H B
Sequence, Step and Name
Standard | Result Boundary Features | Details

*Name | lar Seguence Step * Specified Orientation

Figure 11-10

8. The list of Layers displays as shown in Figure 11-11.

Standard | Result Boundary Features " Detailsl

*Name | Llam Seguence Step * Specified Orientation | Material Rosette * Drop-Off Order
LYRO19 B-.. A 5 0/90 PPG-PL-3K «<Zone Bas... <Asymmetric - To...
LYRO20 B-... A 5 0/90 PPG-PL-3K <Zone Bas... <Asymmetric - To...
LYRO21 B-.. A 5 +/-45 PPG-PL-3K «<Zone Bas... <Asymmetric - To...
LYRO22 B-.. A 5 +/-45 PPG-PL-3K «<Zone Bas... <Asymmetric - To...
LYROO2 B-.. A 10 1] T-12-in «<Zone Bas... <Asymmetric - To...
LYROOS B-.. A 10 1] T-12-in «<Zone Bas... <Asymmetric - To...
LYRO14 B-.. A 10 1] T-12-in «<Zone Bas... <Asymmetric - To...
LYROO4 B-.. A 20 45 T-12-in «<Zone Bas... <Asymmetric - To...
LYRO10 B-.. A 20 45 T-12-in «<Zone Bas... <Asymmetric - To...
LYRO15 B-.. A 20 45 T-12-in <Zone Bas... <Asymmetric - To...
LYROOS B-.. A 30 -45 T-12-in «<Zone Bas... <Asymmetric - To...
LYRO12 B-.. A 30 -45 T-12-in «<Zone Bas... <Asymmetric - To...
LYRO17 B-.. A 30 -45 T-12-in «<Zone Bas... <Asymmetric - To...
LYROOG B-.. A 40 -45 T-12-in «<Zone Bas... <Asymmetric - To...
LYRO11 B-.. A 40 -45 T-12-in <Zone Bas... <Asymmetric - To...
LYRO18 B-.. A 40 -45 T-12-in <Zone Bas... <Asymmetric - To...
LYROO3 B-.. A 50 45 T-12-in «<Zone Bas... <Asymmetric - To...
LYROO9 B-.. A 50 45 T-12-in <Zone Bas... <Asymmetric - To...
LYRO16 B-.. A 50 45 T-12-in «<Zone Bas... <Asymmetric - To...
LYROO1 B-.. A 60 1] T-12-in «<Zone Bas... <Asymmetric - To...
LYROO7 B-.. A 60 1] T-12-in «<Zone Bas... <Asymmetric - To...
LYRO13 B-.. A 60 1] T-12-in <Zone Bas... <Asymmetric - To...

Figure 11-11

9. Note that all layers of T-12-in are now interleaved as required, but
layers of PPG-PL-3K material are yet to be properly sequenced.
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Task 4 - Update the 3D Cross Section.

1. Inthe Layer list view, click = (3D Cross Section) from the Layer
toolbar.

2. Select CrossSection001 from the list.

3. Click = (Generate 3D Cross Section).

4. Review the updated 3D Cross Section in NX.

5. Click Close |to close the 3D Cross Section window.

Task 5 - Finalize the stackup using Composite Sequence
Manager.

1. Click £ (Composite Sequence Manager) as shown in
Figure 11-12.

?'%:a&' =

a_[ Standard | Result Boundary Features " Details|

*Name |Llam Seguence Step *Specifi:
|LYR019 Bk 5 0/90
Figure 11-12

11-8
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2. The Composite Sequence Manager form opens as shown in
Figure 11-13.

Fibersim - Composite Sequence Manager

Laminate[é B-Pillar a |Show Child Components
[ Seguence Options I
| ) X &[] = Fing af
Object Type | Object Name Parent Seguence Step Specified Orientation | Material | Drr
== Laminate  B-Pillar A 1
08 Layer  LYROO2 B-Pillar A 10 0 T-12-in <A
I8 Layer  LYROOS B-Pillar A 10 0 T-12-in <A
~ IE layer  LYRO14 B-Pillar A 10 0 T-12-in <A
i LYROO4 B-Pillar A 20 45 T-12-in </
LYRO10 B-Pillar A 20 45 T-12-in <A
LYRO15 B-Pillar A 20 45 T-12-in <A
LYROO5 B-Pillar A 30 -45 T-12-in <A
LYRO12 B-Pillar A 30 -45 T-12-in <A
LYRO17 B-Pillar A 30 -45 T-12-in <A
LYROO6 B-Pillar A 40 -45 T-12-in <A
LYRO11 B-Pillar A 40 -45 T-12-in <A
LYRO18 B-Pillar A 40 -45 T-12-in <A
LYROO3 B-Pillar A 50 45 T-12-in <A
LYROO9 B-Pillar A 50 45 T-12-in <A
LYRO16 B-Pillar A 50 45 T-12-in <A
LYROO1 B-Pillar A 60 0 T-12-in <A
] LYROO7 B-Pillar A 60 0 T-12-in <A
I8 Layer  LYRO13 B-Pillar A 60 0 T-12-in <A
< | 1 | »
P—QK-—{. . K Cancel
1 selected, 1 shown, 0 available
Figure 11-13

3. Drag and drop PPG-PL-3K layers in the following sequence:

* LYRO19 after LYRO17
* LYRO020 after LYR019
* LYRO022 after LYR013
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4. The reordered list should update as shown in Figure 11-14.

S = Laminate  B-Pillar A 1

- B Layer  LYROO2 B-Pillar A 10 0 T-12-in
B Layer  LYROOS B-Pillar A 10 0 T-12-in
[ layer  LYRO14 B-Pillar A 10 0 T-12-in
Bl Layer  LYROO4 B-Pillar A 20 45 T-12-in
I# Layer  LYRO10 B-Pillar A 20 45 T-12-in
f# Layer  LYRO1S B-Pillar A 20 45 T-12-in
B Layer  LYROOS B-Pillar A 30 -45 T-12-in
§ Layer  LYRO12 B-Pillar A 30 -45 T-12-in
LYRO17 B-Pillar A 30 -45 T-12-in

B Layer  LYROOG B-Pillar A 40 -45 T-12-in
B Layer  LYRO11 B-Pillar A 40 -45 T-12-in
B Layer  LYRO18 B-Pillar A 40 -45 T-12-in
B Layer  LYROD3 B-Pilar A 50 45 T-12-in
- B# Layer  LYROD9 B-Pillar A 50 45 T-12-in
Bl Layer  LYRO16 B-Pillar A 50 45 T-12-in
B Layer  LYROOL B-Pillar A 60 0 T-12-in
- B Layer  LYROO7 B-Pillar A 60 0 T-12-in
B Layer  LYRO13 B-Pillar A 60 0 T-12-in

Figure 11-14

5. Clickl Sequence Options I

6. Enter [10] for both Initial Step and Step Increment.

7. Click (Resequence). The list updates as shown in
Figure 11-15. Note that the Step values are ordered in regular
increments as required.

S = Laminate  B-Pillar A 1

B Layer  LYROOZ B-Pillar A 20 0 T-12-in
B Layer  LYROOS B-Pillar A 20 0 T-12-in
B layer  1YRO14 B-Pillar A 20 0 T-12-in
[ Layer  LYROD4 B-Pillar A 30 45 T-12-in
fi Layer  LYRO10 B-Pillar A 30 45 T-12-in
B Layer  LYRO1S B-Pillar A 30 45 T-12-in
B Layer  LYROOS B-Pillar A 40 -45 T-12-in
B Layer  LYRO12 B-Pillar A 40 -45 T-12-in
B Layer  1YRO17 B-Pillar A 40 -45 T-12-in
i Layer  LYROOG B-Pillar A 70 -45 T-12-in
B Layer  LYRO11 B-Pillar A 70 -45 T-12-in
LYRO18 B-Pillar A 70 -45 T-12-in

LYR0OO3 B-Pillar A 20 45 T-12-in

LYROOZ B-Pillar A 80 45 T-12-in

[ Layer  LYRO16 B-Pillar A 80 45 T-12-in
B Layer  LYROO1 B-Pillar A 90 0 T-12-in
B Layer  LYROO7 B-Pillar A 90 0 T-12-in
LYR013 B-Pillar A 90 0 T-12-in

Figure 11-15
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8. Click E to close the Composite Sequence Manager
form.

9. Press <Ctrl> + <A> to select all layers.
10.Right-click and select Modify.
11. Enter [LYRO0O01,1] for Name.

12.Click [k,

Task 6 - Update the 3D Cross Section.

1. Inthe Layer list view, click & (3D Cross Section) from the Layer
toolbar.

2. Select CrossSection001 from the list.

3. Click = (Generate 3D Cross Section).

4. Activate the NX window. The model displays as shown in
Figure 11-16.

Figure 11-16
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5.

Click Close to close the 3D Cross Section window.

The same results can be made by assigning step values to Material
Specifications as shown in the next couple tasks.

Task 7 - Assign step-based Material Specifications to Overlay

Zones.

1.

8.
9.

In the Application Tree, select Overlay Zone under Design.

. Select 0Z001, 0Z002, and ©Z003 from the object list.

Right-click and select Modify.

For Laminate Specification, select 6p_Sequenced from the
pull-down list.

Click on the Laminate Specification link as shown in
Figure 11-17.

Zone to Layer Status @ Out—-of-date

Laminate Sgecifica?on[ 6p_Sequenced Q[_:J

Figure 11-17

Review the list of Material Specifications for 6p_Sequenced. Note
the step value for each Material Specification.

Click | Cancel | to close without saving any changes to
6p_Sequenced.

Click to save changes to the Overlay Zones.

Double-click on Full Body in the Overlay Zone list to modify.

10. For Laminate Specification, select 4p_Sequenced from the

pull-down list.

11. Click to save changes to Full Body.

11-12
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Task 8 - Regenerate the Layers.

1. Click & (Zone to Layer Analysis) from the Overlay Zone toolbar.

2. Click L ¥4 Generate J

3. Review the report and note that Fibersim deleted all layers and
create new ones.

4. Click to close the Zone to Layer Analysis window.

5. In the Application Tree, select Layer under Advanced > Design.

6. Review the generated layers.

Task 9 - Update the 3D Cross Section.

1. Inthe Layer list view, click & (3D Cross Section) from the Layer
toolbar.

2. Select CrossSection001 from the list.

3. Click = (Generate 3D Cross Section).

4. Activate the NX window and review the model.

5. Click Close to close the 3D Cross Section window.

6. Close Fibersim.
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Chapter 12

Surface Offset (Multi-Ply Based Design)

This chapter includes:

v'Exercise 12a: Creating Parametric Surface Offset with Ramps
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Exercise 12a

User Guide Reference:
8.5 Flat pattern Placement
Options

10 Parametric Surface
Offset (PSO) Elements

Goal

Estimated Time

Creating Parametric Surface
Offset with Ramps

In this exercise, you will learn how to generate offset surfaces and
solid models based on zones, layers, and plies using Fibersim’s
Parametric Surface Offset object.

After you complete this exercise, you will be able to:

v Create a Parametric Surface Offset
v' Create an IML Surface and a final Solid with Ramps

v' Update an IML Surface and Solid after design
changes

20 min

Task 1 - Open a part.

1. Open MULTI_SURFACE_OFFSET_A.prt. The model displays as
shown NX in Figure 12-1.

Figure 12-1

2. Press <F9> to start Fibersim.

12-2
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3. In the Application Tree, select Overlay Zone under Design.

4. Multi-select all three Overlay Zones in the list. The model should
display as shown in Figure 12—2.

W e 0] B Ve

Figure 12-2

Task 2 - Create a Final Solid with Parametric Surface Offset.

1. Select Tools > Surface/Solid Creation > Parametric Surface
Offset as shown in Figure 12-3.

fihe Lo Wew Acten | Tools | basp

s & Design Checker foes » ;
|
FPTRp— BE Partial Boundary Editor |l e =
= - [ 1
| o Bucte st £ Composite Sequence Manager ri [ Oetaris
W e €» Object Locator 7 . -
B ey Jore it , wohed —
Compatibility Tools ; -
[ R e 3 o =)
»
W demter Admey Sl # =/ &%
_ Derivative Laminates 4 & .
B Core Layes Curve Creation v

& <

VWt Bar g 5 = = :
; F.' — Surface/Solid Creation * | "= Parametric Surface Offset S

& Cove 88 Sunchronize NDatahases Now = Constant Surface Offset

Figure 12-3
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Make sure to check the
Boundary Type before
turning on the option for
Solid creation.

2. Inthe form that opens, click % (Create New).

3. Click the checkbox for Extended under Boundary Types and
Create Solid to Net as shown in Figure 12-4.

Standard | Report

* Name [PSOOOl l Boundary Type
laminate|Skin Panel Net
Cut—of- e
Status | @ - f-dat Update Method
[ L Options ] (® Replace Surfaces (INo Replace
[ Error Checker H i Generate ] Ramp Generation
I MCreate Solid to Net I Invert RAMP Sections and Guides
Invert RAIL Sections and Guides

Figure 12-4

4. Click | f Generate |to generate the surface.

5. A message window opens prompting you that the parametric

surface offset was generated. Click E twice to close the
message and save PS001.

6. Click to return to the main Fibersim window.

7. Close Fibersim and switch to NX and review the model. The model
should display as shown in Figure 12-5.

Figure 12-5

12-4
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Task 3 - Change the Laminate thickness in one Overlay Zone.

1. Press <F9> to start Fibersim.

2. Inthe Application Tree, select Overlay Zone under Design. In the
list, double-click OZ003.

3. For the Target Ply Count, enter [16]. In the Laminate Specification
drop-down list, select 16p as shown in Figure 12—6.

Standard | Core Sample

* Name (02003 | origin Point 32875 |

Laminate{é Skin Panel E-I[j Boundary (2) Spline 339 !@

Rosette [\t ROS001 lq @ Zone to Layer Status (@ Out—-of-date

[Based on ~ [aminate specification| L5-16 ] § J
®Target Ply Count

I Target Ply Count|1 © l"&] @

| Actual Ply Count' 1 &

(O Target Thickness

Figure 12—-6

4. Click [0k,

5. Click & (Zone to Layer Analysis) to open Zone to Layer Analysis
form.

6. Click | Hi Generate |

7. Click twice to close the message box and the Zone to

Layer Analysis form.
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Task 4 - Update the Solid.

1. Select PSO from the Application Browser as shown in

Figure 12-7.
-Applications EIE3)
- Advanced a
& Fibersim

- Basic

- Advanced

- ADD

- Documentation

-l Core Layer

Figure 12—7

2. Select Parametric Surface Offset from the menu.

3. Select PSO001 from the list of objects.

4. Click =¥ (Generates a parametric offset).

5. Click E to close the message box.

6. The solid model updates according to the laminate definition when
edges are displayed, as shown in Figure 12-8.

Figure 12-8

7. Close Fibersim.

8. Save and close the model.
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Chapter 13

Manufacturing Features

This chapter includes:

v'Exercise 13a: Layer-based Manufacturing Laminate, with
Splice and Dart Groups
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Exercise 13a

Userguide Reference:
3.4 Dart Group

3.5 Splice Group

3.6 Laminate Region
B.4.4 Manufacturing
Laminate Creation

Goal

Estimated Time

Layer-based Manufacturing
Laminate, with Splice and Dart
Groups

In this exercise, you will create a new product consisting of the
layer-populated engineering model and the empty manufacturing
model for concurrent work purposes. You will then create a
manufacturing laminate and transfer the layer data from the
engineering model and create splice groups and dart groups to
resolve producibility issues. The completed manufacturing model
displays as shown in Figure 13-1.

Figure 13-1

After you complete this exercise, you will be able to:

v' Create a new Product consisting of both the
Engineering and Manufacturing models

Create Manufacturing Laminate and transfer layers
(no springback)

Create Splice Groups for 0 degree plies

Create Overlap Splice Laminate Region

Create Splice Group for 45 degree plies

Create Dart Group for 90 degree plies

Run Producibility to show that all issues have been
resolved

20 min

<

DN N N NN

13-2
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Note that the Fibersim
objects were created with
Fibersim Elite.

Task 1 - Open fully populated zone-based Engineering part.

1. Open ENG.prt in the MULTI_MAN_FEATURES_A folder. The
model displays as shown in Figure 13-2.

Figure 13-2
2. Press <F9> to start Fibersim.

3. Note the Fibersim objects that have already been created.

Task 2 - Open and examine empty Manufacturing part.

1. Open MFG.prt. The model displays as shown in Figure 13-3.

Figure 13-3

2. Press <F9> to start Fibersim.
3. Note that there are no Fibersim objects created.

4. Close Fibersim.
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It is important to set the
assembly’s unit to match
the other parts. NX will not
let you make the
mismatched parts to be the
working parts.

Task 3 - Create new Product consisting of both parts.

1.

2.

3.
4.

& Assembly Navigator

In NX, select File > New.

Select Assembly and make sure that unit is set to Inch.

Click [0k .

Press <Shift> and select ENG.prt and MFG.prt from the Loaded
Parts list.

Make sure that the Positioning field is set to Absolute Origin.

Click [0k,

The model displays as shown in Figure 13—-4.

Descriptive Part Name

[ Sections

=] ¥ assemblyl
Mg ENG
g MFG

Figure 13-4

13-4
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Task 4 - Create Laminate and Rosette in Manufacturing part.

1. In the Assembly Navigator, right-click on ENG and select Hide.

2. Right-click on MFG, and select Make Work Part as shown in
Figure 13-5.

@ Assembly Navigator

Descriptive Part Name
(5 Sections

=-i¥y assemblyl
iy EF

Display Parent 4

Close 4

Figure 13-5

3. Press <F9> to start Fibersim.

4. Inthe Application Tree, select Laminate under Design.

5. Click | ] (Create New).

6. Specify the following parameters as shown in Figure 13—-6.

Verify that the Parent field * Name: MFG-TOOL

IS empty. « Step: 1

» Layup Surface: MFG_Tool Surface

* Net Boundary: MFG_Net Boundary

» Extended Boundary: MFG_Ext Boundary

Select the boundaries from
"Select From the List..." to -

* Name [MFG*TOOL ] Design Boundary
make ensure that you orrent [ cla)
select the correct splines. Sequence  [A -
Step [l
Sequence Order [Ascending Q
Default Material [_:;]

Standard | Analysis” Details" Histmy\

@ Net
() Extended

Geometry

Layup Surface

Net Boundary -
[ [ Generate Layer Parent for Plies ]

[ O Zone-Based Options ]

[ B Automated Deposition ]

Figure 13-6

7. Click to save.

8. In the Application Tree, select Rosette under Design.
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You can also select

= (Manufacturing
Laminate Creation) in the
Laminate toolbar.

9. Click | | (Create New).

10. Specify the following parameters as shown in Figure 13-7.

Name: MFG-ROS

Surface: MFG_Tool Surface
Origin: MFG_Rosette Origin
Direction: MFG_Zero Direction

* Name [MFG*ROS ]Sta{t Angle [—45
*Suface [MEG TOOL SURFACE  |[4]Direction Angle b
& Origin [MFG ROSETTE ORIGIN EDisplay Length from Membm{5

* Direction[MFG_ZERO DIRECTION [Create Rosette Geometry
Hand Direction Mapping Type
@Right @ standard
| Oleft (D Translational
ORadial

(O spine-Based

Figure 13-7

11. Click E to save.

Task 5 - Create Manufacturing Laminate and transfer layer data.

1. Inthe Documents Browser, right-click on assmebly1 and select

Make Storage Document.

2. In the Fibersim main menu, select Tools > Derivative Laminates
> Manufacturing Laminate Creation as shown in Figure 13-8.

@ anet i
Design Checker e = .
Partial Boundary Editor
£ Composite Sequence Manager "“_" * Ongit B Pt
& Object Locator ' - -t —_—
Compatibility Tools
Operations 4
Derivative Laminates & Il Symmetric Laminate
Curve Creation ' © Merge Models
Surface/Solid Creation * | 7 Surface Transfer

«

Synchronize Databases Now | Manufacturing Laminate Creation
= g

Rescive Links 2D Laminate Creation

Figure 13-8

3. Click ] (Create New).

13-6
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4. Specify the following parameters as shown in Figure 13-9. Close
the Fibersim message that displays when selecting Engineering
Laminate.

* Engineering Laminate: Shroud

* Engineering Rosette: ROS001

» Manufacturing Laminate: MFG-TOOL
» Manufacturing Rosette: MFG-ROS

Standard | Springback | History

Engineering Laminate[é Shroud Lq E] Manufacturing Laminate'é MFG-TOOL E"’; E]
Engineering Rosette [\t ROS001 @@ Manufacturing Rosette '\t MFG-ROS E"’}@

[ O options “ = Generate ]

Figure 13-9

5. Click [ L Options ] Accept the default options as shown in

Figure 13-10.
Fibersim - Options F
. Type
@ Layer OPly
Last Layer E]
Last Ply =

[[IDelete Existing Components
MDelete Obsolete Components

==

Figure 13-10

6. Click | Close |,

7. Click[ = Generate ]

8. A message window opens prompting you that components were
created as shown in Figure 13-11.

Object Message

Deleted 0 obsolete components.
o Created 12 components.

Updated 0 components.

See report for details.

[—ox—]

Figure 13-11

MfgLamCre...
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9. Click E and view the report as shown in Figure 13-12.

Report

Deleted 0 obsoclete components.

Created 12 components.

Updated 0 components.

Processing Log

Created target component LYR001.

Created target component LYR002.

Created target component LYR003.
Created target component LYR004.
Created target component LYR005.

Created target component LY RO0E.

Created target component LYROOT.
Created target component LYR008.
Created target component LYR00S.
Created target component LYRO10.

Created target component LYRO11.

Created target component LYRO13.

Figure 13-12

10.Click E to save.
11.Click | Close .

12.In the Application Tree, select Layer under Design.

Click » to see the Active
Laminate field.

13.In the main toolbar area, select MFG-TOOL from the pull-down list
for Active Laminate as shown in Figure 13-13.

@@ D ? Sort[ Z g Groupl f@ »
Q, aActive Laminate | =
ard | Result Boundary Features [ Detailsl

1 00
e Laminate = Shroud =

Figure 13-13

»
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Note that the material for
the 45 degree layers is
PPG-PL-3K-36, that is
different than others.

14.Review the list of layers as shown in Figure 13—-14. Note that

Figure 13-14 shows layers grouped by Specified Orientation.

Standard | Result Boundary Features" Detailsl

Quantity Document *Name Laminate Seguence | Step *Specified Orientation | Material
4 4 MFG <Differen... MFG-TOOL A 130 90 PPG-PL-3K
4 4 MFG <Differen... MFG-TOOL A 130 45 PPG-PL-3K-
|4 o MFG <Differen... MFG-TOOL A 140 0 PPG-PL-3K
Figure 13-14

Task 6 - Create Offset Specification and Stagger Profile.

In this task, you create a constant offset specification and a stagger
profile to use when creating splice groups.

1.

In the Documentation Browser, right-click on MFG and select
Make Storage Document.

In the Application Tree, select Offset Specification under
Specification.

Click | (Create New).

Enter [.25] (6.35 mm) for Offset Distance.

Click to save.

In the Application Tree, select Stagger Profile under
Specification.

Click | (Create New).

Leave Stagger Profile Pattern as Linear Ascending as shown in
Figure 13-15.

9.

* Name I_St@ggerProfileOOﬂ |

Stagger Profile Pattern
@®= Linear Ascending ()= Linear Descending () Custom

Custom Pattern

Repeat After IO l

0,1,2,3,4,5,6,7,8,9,10 ‘

Figure 13-15

Click to save StaggerProfile001.
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The Offset Direction is on
the ply origin side of the
splice curve which is the
default direction. Use

[ X Reverse Offset Direction
to change direction if
required.

Task 7 - Create Splice Gro

ups for 0 degree plies.

1. Inthe Application Tree, select Splice Group under

Manufacturing.

2. Click | (Create New).

3. Specify the following parameters.

Orientation: 0
Splice Curves: Splice

Name: SpliceGroup 0OA
Laminate: MFG-TOOL

Curve 1 as shown in Figure 13-16.

<' Select -S;Iice. Curves ’TEF

Curve Collector

« Select Curves (1)

N
zl

ok ][ Apply |

[ Cancel ]

Select this curve.

Figure 13-16

» Stagger Profile: StaggerProfile001

4. Click | options |.

5. Clear the Only Splice Wider Than Material Width option as

shown in Figure 13-17.

[ Options ] Miee Yo B afior o

[CJonly Splice Wider Than Material Width
[IMatch Step

[()Geodesic Offset Curves

[[JAlternative Geodesic Method

Ply Mame Separator{—

Figure 13-17

13-10
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Click E to save the splice group.

In the Splice Group list, select SpliceGroup OA.

Right-click and select Create Based On.

© © N o

Specify the following parameters as shown in Figure 13—-18.

* Name: SpliceGroup 0B
» Splice Curves: Splice Curve 2 (Remember to clear Splice
Curve 1 first)

* Name [SpliceGroup 0B lSpIice Curves [SPLICE CURVE 2 .'

Laminate |[=MFG-TOOL D) [ X Reverse Offset Direction |

Orien‘[ation[O H Stagger Profile [%\ StaggerProfile001 a @

[ Options l Offset Speciﬁcation[é OffsetSpec001 a @

[(Overlap Regions | v
Figure 13-18

10.Click | X Reverse Offset Direction | to indicate the offset direction on
the ply origin side of the splice curve as shown in Figure 13-19.

Figure 13-19

11. Click E to save the splice group.
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Task 8 - Assign Splice Groups to 0 degree layers and Splice
Plies.

=

In the Application Tree, select Layer under Design.
2. Select Specified Orientation from the pull-down list for Group.

3. Select the 0 degree orientation layer group, right-click, and select
Modify.

4. Next to the Splice Groups field, click [T/ (Link with Link Dialog).

5. Click the checkboxes to link both SpliceGroup OA and
SpliceGroup 0B as shown in Figure 13-20.

==] Name* Laminate Orientation* Splice Curves Stagger Profile Off

!zl SpliceGroup 0B MFG-TOOL o Splice Curve 2 StaggerProfile001 Off:

Fl  SpliceGroup 04 MFG-TOOL o Splice Curve 1 StaggerProfiedil O
Figure 13-20

6. Click [0k

7. A message window opens prompting you that the Splice Group
edit may have invalidated origins of spliced plies. Click

o)

8. Click | B Splice Plies |.

9. A message window opens prompting you that splice plies were
created successfully as shown in Figure 13-21.

Fibersim ’?
Object Message
LYRO12 @ Ply was created successfully.
LYRO12 @ 3 ply(s) were spliced successfully.
LYRO11 @ Ply was created successfully.
LYRO11 @ 3 ply(s) were spliced successfully.
LYRO10 @ Ply was created successfully.
LYRO10 @ 3 ply(s) were spliced successfully.
LYROO9 @ Ply was created successfully.
LYROO9 & 3 ply(s) were spliced successfully.
Figure 13-21

10.Click [0k twice.

13-12
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Task 9 - Rename Spliced Plies.

PO09-A

» SpliceGroup OA creates PO09-A
» SpliceGroup 0B creates P009-B-A, P009-B-B and P009-B-C

Figure 13-23

P0O09-B-A

Standard | Met Geometry " Extended Geometry " Analysis" Result Boundary Features l@
Document £ Nan:e Parent Seguence Step Material Rosette
4 MFG PO09-A LYROD9 A 140 PPG-PL-3K  MFG-RO
4 MFG PO09-B-A  LYROO9 A 140 PPG-PL-3K  MFG-RO
4 MFG PO09-B-B LYROO9 A 140 PPG-PL-3K  MFG-RO
 MFG P0O09-B-C  LYROD9 A 140 PPG-PL-3K  MFG-RO
4 MFG PO10-A-A  LYRO10 A 140 PPG-PL-3K  MFG-RO
4 MFG P0O10-A-B LYRO10 A 140 PPG-PL-3K  MFG-RO
4 MFG P010-A-C  LYRO10 A 140 PPG-PL-3K  MFG-RO
 MFG P0O10-B LYRO10 A 140 PPG-PL-3K  MFG-RO
4 MFG PO11-A-A  LYRO11 A 140 PPG-PL-3K  MFG-RO
4 MFG P011-A-B LYRO11 A 140 PPG-PL-3K  MFG-RO
4 MFG P011-A-C  LYRO11 A 140 PPG-PL-3K  MFG-RO
 MFG P0O11-B LYRO11 A 140 PPG-PL-3K  MFG-RO
4 MFG P012-A-A  LYRO12 A 140 PPG-PL-3K  MFG-RO
4 MFG P012-A-B LYRO12 A 140 PPG-PL-3K  MFG-RO
4 MFG P012-A-C  LYRO12 A 140 PPG-PL-3K  MFG-RO
 MFG P012-B LYRO12 A 140 PPG-PL-3K  MFG-RO
Figure 13-22

2. Note that the naming convention follows the order of splicing:

1. Inthe Application Tree, select Ply under Manufacturing. The
created plies are displayed as shown in Figure 13-22.

3. Multi-select the four PO09 plies and switch to the NX window to
display as shown in Figure 13-23.

P0O09-B-B

CT2245 FS15NX_2 ©2016 Siemens PLM Software
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4. With the four PO09 plies highlighted, right-click, and select Modify
as shown in Figure 13-24.

Standard | Met Geometry " Extended Geometry " Simulation Options " Analysis " Result Boundary F
Document i x Nam‘g ! Parent Step | Material I Seguence I Specified
¢ MFG (MFG) PO09-A LYROO9 140 PPG-PL-3K

¢ MFG (MFG) PD09-B-A LYROO9 140 PPG-PL-3K

¢ MFG (MFG) PD09-B-B LYROO9 140 PPG-PL-3K

¢ MFG (MFG) POD9-B-C L 2] Create New Ctrl+N
7 MFG (MFG) PO10-A-A L % Create Based On Ctrl+B
7 MFG (MFG) PO10-A-B

7 MFG (MFG) P010-A-C

Figure 13-24

5. Inthe Name field, enter [PO09-A,@] and press <Enter>.

6. Click E to save.

7. The renamed P009 plies display as shown in Figure 13-25.

Standard | Met Geometry " Extended Geometry " Simulation Options " Analysis " Result Boundary Features ]@

Document | *Name I Parent ! Step Material | Sequence | Specified Orientation
¢ MFG (MFG) LYROD9 PPG-PL-3K A

MEG (MFG) LYROO9 PPG-PL-3K A 0

MFG (MFG) LYROO9 PPG-PL-3K A 0

MFG (MFG) LYROD9 PPG-PL-3K A 0
7 MFG (MFG) PO10-A-A LYRO10 140 PPG-PL-3K A 0

Figure 13-25

8. Use the same steps to rename the other spliced plies (P010, PO11
and P012).

Task 10 - Generate Plies for all 45 Degree Layers.

1. Inthe Application Tree, select Layer under Design.

2. Select the 45 degree layers and in the Layer toolbar, click [
(Generate Plies).

3. A message window prompting you that the four plies were created

successfully opens. Click E

4. Inthe Application Tree, select Ply under Manufacturing.

13-14

CT2245 FS15NX_2 ©2016 Siemens PLM Software



Manufacturing Features

5. Group by Specified Orientation and select the 45 degree plies as
shown in Figure 13-26.

Standard | Met Geometry " Extended Geometry " Simulation Options " Analysis " Result Boundary Features " Detailsl

Quantity | Document . *Name Parent Step Material Seguence Specified Orientation
¢+ MFG (MFG) <Different>  <Differe... 130 PPG-PL-3K-... A
16 < MFG (MFG) <Different>  <Differe... 140 PPG-PL-3K A 0
Figure 13-26

6. Activate the NX window to view the new plies as shown in
Figure 13-27.

Figure 13-27

Task 11 - Create Overlap Splice Laminate Region.

7. In the Application Tree, select Laminate Regions under
Specification.

8. Click 1 (Create New) and select £ Overlap Splice Region as
shown in Figure 13-28.

Fibersim - list Laminate Regions

File Edit View Action Tools Help

(1 DR e SR

Overlap Splice Region

B MNo DartRegion
Figure 13-28
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An Overlap Splice 9. Specify the following parameters:

Region is used to specify . _

an area in which plies can » Name: OverlapSpliceRegion001

be spliced with an overlap. * Laminate: MFG-TOOL

Splices outside the overlap « Origin: Overlap Origin (See Figure 13-29)

region will be performed as

 Boundary: Overlap Region (See Figure 13—29
butt splices. y pRed ( g )

Overlap Region

Figure 13-29

10.Click E to save.

11. In the Application Tree, select Ply under Manufacturing.

12.Ungroup the list and double-click PO06 to modify.

13.Click B (Net Producibility).

14. A message window opens prompting you that the material width is

exceeded. Click E

15. Select Net Geometry tab.
16. Expand Material Width Lines area.
17. Specify the following parameters as shown in Figure 13-30.

* Material Width Offset: -10 in (-254 mm)
» Positioning Method: Centered

Material Width Lines A
Material Width| in [Joverride Width

Positioning Method Material Width Offset|— 10 in
(“)Closest Edge (®) Centered [ B Preview ” 8 Generate

‘ Figure 13-30
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18.Click .

19. Activate the NX window to display the material width lines as
shown in Figure 13-31.

Material Width Lines

Figure 13-31

20.In Fibersim, click :
21.Click E to save.

Task 12 - Create Splice Group for 45 degree plies.

1. Inthe Application Tree, select Layer under Design.

2. Double-click the 45 degree orientation layers to modify.
3. Next to the Splice Groups field, click [B] (Link with Link Dialog).

4. Click | (Create New).
5. Specify the following parameters as shown in Figure 13-33.

* Name: SpliceGroup 45

* Laminate: MFG-TOOL

» Orientation: 45

» Splice Curves: select the generated material width lines

CT2245_FS15NX_2 ©2016 Siemens PLM Software 13-17
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Recess Distance shifts
the beginning of the

overlap splice inside the
overlap region boundary
by the specified amount

N

Offset Direction: set pointing left to the net boundary from the
first splice curve selected as shown in Figure 13-32.

Figure 13-32

Overlap Distance: 1 in (25.4mm)
Overlap Region: OverlapSpliceRegion001
Recess Distance: 0.1 in (2.54mm)

6. Click | Options |.
7.
8.
9.

*Name [SpliceGroup45 | sptice Curves [(2) Spline 38342, Spline |
Laminate (= MFG-TOOL I+ [ X Reverse Offset Direction ]
i Orientation[4 D a Stagger Profile [% StaggerProfile001 a
[ Options lOffset Speciﬁcation[é OffsetSpec001 a
M Overlap Regions v/
Qverlap Based On
(® Distance
Qverlap Distam:e’l in]
() Material Thickness
Overlap Region ;:.Ove rlapSpliceRegion001 |
Recess Distance[ =Ml inl
[MIShift Splice Base Curves
Other v
Figure 13-33

Clear the Only Splice Wider Than Material Width option.

Click E twice to save and assign the SpliceGroup 45.

A message window prompting you that Splice Group edit may
have invalidated origins of spliced plies. Click E

13-18
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Manufacturing Features

10.Click | B Splice Plies |.

11. A message window opens prompting you that the plies were
created successfully as shown in Figure 13-34.

: Fibersim ’7

Object Message

LYROO8 @ Ply was created successfully.
LYROO8 @ 3 ply(s) were spliced successfully.
LYROO7 @ Ply was created successfully.
LYROO7 @ 3 ply(s) were spliced successfully.
LYROOG @ Ply was created successfully.
LYROOG & 3 ply(s) were spliced successfully.
LYROOS & Ply was created successfully.
LYROO5 & 3 ply(s) were spliced successfully.

Figure 13-34

12.Click [0k .
13.Click to save.

14.1In the Application Tree, select Ply under Manufacturing. The
created plies are displayed as shown in Figure 13-35.

Standard | Net Geometry " Extended Geometry " Simulation Options" Analysis" Result Boundary Features l@
Document * Name Parent Step Material Sequence Specified Orientation
4 MFG (MFG) %PDD5—C LYROO5 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO05-B LYROO5 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO03-A LYROO5 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO06-C LYROO6 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO06-B LYROO6 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO06-A LYROO6 130 PPG-PL-3K-.. A 45

7 MFG (MFG) POO7-C LYROO7 130 PPG-PL-3K-.. A 45

7 MFG (MFG) POO7-B LYROO7 130 PPG-PL-3K-.. A 45

7 MFG (MFG) POO7-A LYROO7 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO08-C LYROO8 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO08-B LYROO8 130 PPG-PL-3K-.. A 45

7 MFG (MFG) PO08-A LYROO8 130 PPG-PL-3K-.. A 45

Figure 13-35
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Task 13 - Generate 90 degree plies and run producibility.

1.

2.

In the Application Tree, select Layer under Design.

Select the 90 degree layers and in the Layer toolbar, click [
(Generate Plies).

A message window prompting you that the ply was created

successfully opens. Click E

In the Application Tree, select Ply under Manufacturing.

Highlight POO3.

In the ply toolbar, click L (Net Producibility).

Activate the NX window and note the problem areas as shown in
Figure 13-36.

Problem Areas

Figure 13-36

Task 14 - Create Slit Darts.

1.

2.

In the Application Tree, select Darts under Manufacturing.

Click | 1 (Create New) and select Slit Dart.

13-20
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3. Specify the following parameters:

« Name: SlitDart001

 Laminate: MFG-TOOL

» Base Curve Points: IndicationPoint.1 and IndicationPoint.2
as shown in Figure 13-37. (Make sure that the Point On Face

selection filter is enabled.)

3t e s s (He]

(2 | Fibersim Point Selection Dialog \-J |>(

IndicationPoint.1

IndicationPoint.2

Figure 13-37

4. Click | M Generate Dart Feature |,

5. Click E to save.

6. Use the same procedure to create SlitDart002, SlitDart003, and
SlitDart004 in approximate locations as shown in Figure 13—-38.

SlitDart003
SlitDart004

SlitDart002

Figure 13-38
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Task 15 - Create Dart Group.

1. Inthe Application Tree, select Dart Group under Manufacturing.

2. Click | (Create New).
3. Specify the following parameters:

* Name: 90 degree Dart Groupl
* Laminate: MFG-TOOL
» Orientation: 90

4. Next to the Darts field, click [F1] (Link with Link Dialog).

5. Click the checkboxes for SlitDart001 and SlitDart002 as shown in
Figure 13-39.

Link Sequence Manager

Document Object Type Object Name

7 MFG (MFG) [ Slit Dart SlitDart001
7 MFG (MFG) W Slit Dart SlitDart002

s Document Object Type * Name Lar

| 7 MFG (MFG) W Slit Dart SlitDart001 MF

| 7 MFG (MFG) R Slit Dart SlitDart002 MF

O 7 MFG (MFG) B Slit Dart SlitDart003 MF
Figure 13-39

6. Click [ ok
7. Click to save the dart group.

8. Use the same procedure to create 90 degree Dart Group2 using
SlitDart003 and SlitDart004.
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Manufacturing Features

Task 16 - Assign Dart Groups to 90 degree layers.

1. Inthe Application Tree, select Layer under Design.

2. Double-click the 90 degree orientation layer group to modify.

3. Next to the Dart Groups field, click (1] (Link with Link Dialog).

4. Click the checkbox to link both the 90 degree Dart Group1 and 90
degree Dart Group?2 to the layers as shown in Figure 13—40.

Y

Document * Name Laminate Darts
] 7 MFG (MFG) 90 degree Dart Groupl MFG-Tool (2) SlitDart001, ShitDart002
] 7 MFG (MFG) 90 degree Dart Group2 MFG-Tool (2) SlitDart003, SlitDartD04
Figure 13-40

5. Click

6. Click| P DartPlies |

7. A message window opens prompting you that four plies were
darted successfully as shown in Figure 13-41.

“Fibersim ’?

Object Message

LYROO4 @ 1 ply(s) were darted successfully.

LYROO3 @ 1 ply(s) were darted successfully.

LYROO2 @ 1 ply(s) were darted successfully.

LYROO1 @ 1 ply(s) were darted successfully.
Figure 13-41

9. Click oK to save.

8. Click [0k
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10.In the Application Tree, select Ply under Manufacturing.

11. Highlight P003 and click ® (Net Producibility) on the Ply toolbar.

12. Activate the NX window and note that the problems have been
resolved as shown in Figure 13-42.

Figure 13-42

13.Close Fibersim.

14.Save and close the model.
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C Pillar

This chapter includes:

v'Exercise P4: C Pillar
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Exercise P4 | C Pillar

User Guide Reference: In this project, you will design a C Pillar by resolving producibility
2.5 Flat Pattern/ issues and following design guides given by CAE.

Producibility Simulation

B.3.7 Splice Ply

Goal | Tnis project will test your knowledge on how to:

v Create ply layup following CAE design guides

v' Resolve any producibility issues in important areas
v Create flat patterns

v Create 3D and 2D documentation

Given | The existing geometry and design details are:

v' Tool surface

v' Plane that represents the zero direction of the part
v' Hole geometry

v' Special area geometry used in CAE design guides

Estimated Time | 2 hr 30 min
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C Pillar

Task 1 - Open a part.

1. Open PROJECT4_C_PILLAR.prt. The model displays as shown
in Figure P4-1.

Figure P4-1

Task 2 - Review the Fibersim geometry.

1. The existing OML, Zone, 0 direction, Cutouts, and critical area
geometry are organized in layers as shown in Figure P4-2.

Find Layer from Object A
S @

Work Layer o
Work Laer
Layers A
Select Layer By Range/Category :]
[ Category Display

Category Filter [ v E

Name =« ' Visible... Obje... Categories

# i 0 Direction O 1

® [0 ALL @ 629

= i Construction | 54

® M Critical Area |0 94

# ¥ Cutouts_Holes | 14

# @ Ext Boundary |0 1

# ¥ Net Boundary |0 1

= i Ply Geometry |0 16

=@ Tool Surface |0 4

Figure P4-2
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Task 3 - Create a Laminate and Rosette.

1. Using the geometry given, create a Laminate.

2. Create the necessary geometry for Rosette using the 0 Direction
curve, and create a Rosette.

Task 4 - Create Layup.

Analysis has determined that the layup must be:

* 4 Full body layers: two 0/90 deg and two +/-45 deg of DRY-FINE

* Within Center Reinforcement area as indicated in
Figure P4-3:

» Three 0 deg layers of T-24
* One +/- 45 deg layer of DRY-5H-3K

Figure P4-3

» Within End Reinforcement area as indicated in Figure P4—4:
* Two 90 deg layers of T-24
* One +/-45 deg layer of DRY-5H-3K

Figure P4—4

P44
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» All reinforcement layers must be dropped off 5 mm (0.1969 in)
to avoid stress concentrations.

» Drop-offs must occur on flat surface of the part to help
manufacturing position plies.

* Reinforcements must be interleaved between full-body layers.

Task 5 - Create Cutouts.

Define cutouts in all plies using the given geometry.

Task 6 - Run Net Producibility.

Run Net Producibility on all of the plies and address any issues based
on the CAE design guides below:

* Must resolve deformation problems within the area marked as
critical in Figure P4-5.

» Fibers must not deviate past 8 degrees within the critical area

* No bridging/Tearing conditions must exist throughout the entire
part.

* No darting is allowed within the critical area.

» Splicing is allowed but must be staggered at least 25.4 mm (1
in).

» Butting splices are allowed; overlaps in splicing are not
necessary.

Critical Area (Red)

Figure P4-5
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Task 7 - Generate Flat Patterns.

When all design rules (listed in Task 6) are met, create extended flat
patterns for all plies.

Task 8 - Create 3D Documentation.

Create 3D Cross Sections, Core Sample, Ply Table, Ply Callout, and
Material Table annotations.

Task 9 - Generate Weight Table.

Run weight table action and review the data given.

Task 10 - Generate Ply Book.

Setup and generate a ply book with appropriate template and text that
you feel communicates the layup accurately to manufacturing.
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