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The intention of NestKing is to...

v' ... make cutting generation and modifications of cuts intuitive, simple and efficient by
using material databases, mirror and labeling functions etc.

v' ... make not just your life easier, but also the work of the employees at the cutter and in
the clean room and minimize the risk of failure (collection of small cuts in subnests,
printing additional information on cuts ...).

v' ... provide the user with a universal tool for creating cuts and production documentation.

If you have any questions or suggestions for improving NestKing, just let me know:
office@nestking.at

Many thanks,
Daniel


mailto:office@nestking.at
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A. Introduction

The graphic below illustrates NestKing’s intended role in the cut making process.

(el NESTKING

Standard
Preparing *dxf
Pictures cuts for
lay-up

Nesting Nested
of cuts Cuts

MasterCut

3D CAD o
Optimizer *nkmcuts

Software

Figure 1
INPUT

As you can see, data for NestKing can be provided in three different ways:

1a) Draw cuts by hand: Cuts can be drawn directly in NestKing by using the sketcher tools.
1b) Pictures: Cut data is derived from pictures.

1c) 3D CAD Software: A 3D-CAD-Software provides the flattened two-dimensional cut data.

NESTKING

2) Optimizer: NestKing includes an optimizer tool used to simplify and optimize input data from the
3D-Software.

SKETCHER: NestKing has a complete 2D drawing environment, hereinafter referred to as sketcher. It
provides all the necessary tools to create and modify cuts quickly and efficiently.

3) Preparing cuts for lay-up: Here the cuts are prepared for the subsequent design of the lay-up.
LAY-UP DESIGN: For designing the lay-up NestKing offers two ways:

4a) Standard: Standard is used for working with files in dxf format. The complete lay-up is
designed by hand. NestKing commands help you to make work easier (e.g. labeling, multiplying
and mirroring).

4b) MasterCut: The heart of NestKing is formed by the mastercut tool using the nkmcuts file
format. The mastercut tool includes many useful features and a powerful cut generator assisting
the user to make the cut making process intuitive and efficient.

5) Nesting of cuts: A nesting tool completes the NestKing software. Here you can nest your
generated cuts with advanced nesting algorithms reducing the material waste to a minimum.
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OUTPUT

NestKing provides following output data:

6a) Cutter report: The cutter report includes all relevant nest data, like overall cutting time,
material consumptions as well as the weight of the cuts.

6b) Nested cuts: The nested cuts can be exported in different file formats suitable for your cutter
like *.dxf, *.gtk and *.zcc.

6¢c) Plybook: The plybook contains all relevant data for the cleaning room. The plybook feature is
not implemented yet but will be integrated in NestKing in the near future.
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Input Data

There are three different ways to get your cut data.

1a) Draw Cuts by Hand

NestKing offers all necessary 2D drawing tools to design your cuts directly in NestKing.
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1b) Using Pictures

Further it is also possible to derive cut geometries from pictures. Supported formats are *jpg, *png and
*bmp. Nestking's integrated image processing tool automatically recognizes the cutting contours. For
more detailed information go to chapter F starting from page 159.
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Figure 3
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1c) 3D CAD Software

3D-CAD-Software provides the flattened two-dimensional cut data. A 3D-Software, such as Solid Works
or CATIA, derives the cuts of the first layer from the lamination surface (Figure 4). This layer is divided
into smaller pieces that can be flattened into two-dimensional shapes (Figure 5). For data exchange
between your 3D-Software and NestKing the widespread DXF file format can be used.

Lamination surface
——— ._upper cut

__bottom cut

o5 "\_reinforcement cut : I
< y
>
QQ

Figure 5

Figure 4

File View Basic Anslyse Took Window Help
Lal3 |
PR o8P M2

Figure 6
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2) Optimization of imported cuts

Typically, the geometries of the imported cuts from the 3D software consist of many small elements that
are usually impractical for further processing. For that reason, NestKing offers an optimization tool. This
tool reduces the number of elements by simplifying the geometries. In addition, overlaps are removed
automatically, and geometries are connected and closed. Furthermore, correct layers are assigned to
these geometries according to Table 1.

labels on layer 4 are not resized and repositioned by

Layer Name Default Purpose Applied cutter
Color tool
. Used for geometries and text not considered for
0 Design layer Black . . Ignored
nesting and cutter operations.
Text layer is used for labeling. Label position on the
cut and label size are flexible. NestKing can resize the L
. . Ink Jet (Printing
1 Text layer Blue labels on Level 1 and reposition them to fit the cuts head)
properly. If you want to fix position and size of labels
use layer 4.
Inner layer Yellow Layer 2 is used for holes and slices inside cuts. Cutter knife
Outer layer Red Layer 3 is used for the outline of cuts. Cutter knife
Geometries on layer 4 can be used to print additional
information on the cut. In comparison to layer 1 Ink Jet (Printin
Plot layer Purple P y ( &

head)

NestKing. They are printed as indicated in NestKing.
Table 1

Figure 7 presents a cut example using all five layers mentioned in Table 1.

Label
15
& 10
N
%
10
Figure 7
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3) Preparation of imported cuts for lay-up design

Preparation is to modify imported data to convert it into cuts that can be used for lay-up design.
Examples for such changes are:

e Adding additional material to cover fillets (Figure 8),
e Compensation of excessive material distortion caused by the 3D flattening process.

uncovered fillet

A\ upper cut

bottom cut

o5 reinforcement cut ‘
Q('
2K
&
3
3

Figure 8

The resulting cuts are the base for the upcoming lay-up design process.

4) Lay-up design

The goal of this step is to create the complete lay-up. Therefor we need to copy our prepared cuts
multiple times, depending on the number of layers the composite part exists of. Next, to avoid weak
spots in the laminate part, we need to offset touching segments.

This process is easiest to explain using our example. Figure 9 shows the touching segments of our
example part.

Figure 9

© NestKing e.U. April 4, 2024 Page 10/180



NestKing — User Guide V2 @

COPYING LAYER: Assuming our example part exists of five layers the prepared cuts need to be copied
four times. If we would just take these cuts and put them on the tool, we would get following lay-up:

Figure 10

OFFSETING SEGMENTS: Bottom cuts are indicated in green and upper cuts are represented in yellow.
There are no cuts covering the rounded edge, so the component is only held together at this point by the
significantly less resilient resin. To avoid weak spots in the final composite part, we need to offset
touching segments of our cuts to create staggered offset joints (Figure 11).

500

o o
< <
@ ol

Figure 11

ROTATING LAYERS: In addition, varying the layer angles also contributes to higher damage tolerance of
the composite part and component deformations caused by thermal stresses are reduced. Therefore, if
using fabric material each odd layer is usually rotated by +45°.

Figure 12

LABELING: Lay-up design also includes labeling of all cuts to ensure clear identification.
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NestKing provides two workspaces for the designing lay-ups:

43) Standard workspace

The Standard workspace is the basic workspace of NestKing. Copying, offsetting, rotating and labeling
has to be done manually. A tool-set for text and geometry manipulation helps to set up the whole lay-up.
Further, pictures can be added and used to generate cuts (see chapter F). The Standard workspace can
handle DXF, ZCC and GTK files.

4b) MasterCut workspace

Since generating lay-up is usually the most time-consuming part of all, NestKing developed the
MasterCut workspace. In this workspace copying, offsetting, rotating and labeling is done automatically.
After creating the links between the touching segments (Figure 9), a table-based control mechanism
generates the lay-up. This further increases the degree of automation, reduces the risk of error, and
makes the whole process more intuitive. How segments can be linked is explained in more detail in
chapter D. In addition, the MasterCut workspace also contains all tools of the Standard workspace. To
save the additional information the DXF-file is no longer sufficient, thus the NKMCUTS file is applied.

The output of the Standard and MasterCut workspace are the finished cuts that form the entire lay-up of
our composite part.

5) Nesting cuts

Nesting is the process of arranging cuts in the given nesting area on the material in such a way that as
little material waste as possible is created. In other words, it’s about optimizing the position of the cuts
on the material so that they take up as little space as possible. Therefor NestKing is equipped with
several different nesting algorithms, which can be either explicitly selected by the user or by the
software. In the “auto mode”, NestKing automatically selects the correct algorithm depending on the
shape, number of cuts and whether rotation of cuts is allowed or not.
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6) Output Data

6a) Cutter Report

Further it is also possible to generate a cutter report containing all relevant information like the
estimated cutting time, material consumption and weight of the cuts for estimating the weight of the
part (see chapter 5.5. Cutter Report).

6b) Nested Cuts

Finally, the nest results can be exported in different file formats like GTK, ZCC or DXF. In addition,
NestKing also offers a cutter simulation tool used for simulating the cutting process (see chapter 5.4.
Cutter Simulation).

The exported nest files are ready for upload into the cutter control software and usually cut without any
further modifications.

Prominent examples of cutter software are Wingman from ISODev GmbH and Ziind Cut Center from
Zind GmbH.

6¢) Plybook

The plybook feature is not implemented yet but will be integrated in NestKing soon.
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B. Sketcher Features

This chapter introduces the main Sketcher features provided by NestKing. First, chapter B1 will give you
an overview over the User Interface of the sketcher area. Upcoming chapters B2 and B3 gives you an
overview of all tools offered by the sketcher. Chapter B4 is about how to use the Command Prompt box.
How to select single and multiple objects at once is described in chapter B5.

Open the sketcher by clicking on the pencil button in the Main Toolbar & .

File View Basic Analyse Tools Window Help

=y
PRIoWETIM %S

Sketcher

Figure 13
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B1. User Interface

Main Menu — — ,

OR| M@ % D C K| [ Layersrs) || [l 0- Design Layer | Tetheight [10 SIS REX /A B-F-HB-F-22BC Lo - TAr-OQOCAN-BCLUNE
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Drawing Area —| Ly
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Command - Snap Size: |87: L OBEE S
Bottom Toolbar
DESCRIPTION NAME VALUE

INFO - LayerCatalog loaded!
INFO - Command settings checked!
C:\Users\katep\OneDrive\Desktop\20240315__NestKing_Userguide_V2\ADD_FILES\B_BULKHEAD\bulkhead_orig.DXF opened

INFO - Connecting geometries finished. /
<

Boundary Size in (Ix b)
Boundary Area

pa

horizontal Scale = 1.25 vertical Scale = 1.25

Description Box
Figure 14
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B2. Main Toolbar

The Main Toolbar is located at the top of the Sketcher Window as highlighted in Figure 15.

File View Edit Modify Draw Measure Window Help
FENS ]

OR|M@ # DE K[ ayerss) || [l 0- Design Layer Jethegt [10 S KD RRX /BT~ B - X- 2 B L0 -T/ 7V -HOCAN BCUNEBA A AV ES B

1500

Figure 15

Table 2 describes all tools of the Main Toolbar in more detail.

Fit to Window — Click to fit all objects inside our
visible window area.

Reset — Clears all indication objects used for

R emphasizing errors and other important information.
See also page 72 for more details.
Shortcut: FCTRL- + To copy all selected objects.
i Shortcut: FCTRL- + To paste copied objects.
¢ Shortcut: -CTRL + IX_I To cut all selected objects.
2 Shortcut: -CTRL- + @ To undo last action.
< Shortcut: -CTRL- + To redo last action.
X Shortcut: -DEL- To delete all selected objects.
[ Layers x
Opens our Layer Dialog o [ [t [ poter
with a list of all layers as - I
displayed in Figure 16. If - o e
Layers(F5) required, you can use the S
_ Layer Dialog to show and . B e
hide objects of a specific R e
layer. I
Figure 16

Change layer — Can be used to change the layer of
the currently selected objects.
Note: You can also change the layer of currently
selected objects by clicking the appropriate layer
number on the keyboard:

Key |-0- for design layer

Key |-1- for text layer

Key |-2- for inner geometries

Key -3 for outer geometries

Key [-4- for plot geometries and text

Key |-9- for command geometries and text

- Design Layer

- Text Layer
- Inner Geos

- Quter Geos
4 - Plot Geos

9 - Command Layer




Text Height:

4 3

Change the text height of currently selected text
objects.

I’

Shift to origin - Shifts all objects to the x- and y- axes.

$

Command: -SHIFT-

To shift all selected objects.

i Command: -ROTATE- To rotate all selected objects.
b Command: -SCALE- To scale all selected objects.
X Command: -BREAK- To split a geometry into two parts.
/ To merge multiple selected geometries within an
Command: -CONNECT- adjustable gap tolerance.
Boolean geometry manipulation — Can be used to
1. get the overlapping geometry of two
-

1 Geo AMD conjunction 0
[} Geo OR conjunction

[0 Geom

Command: -AND-, -OR-, -MINUS-

MUS conjunction

intersecting geometries ' (-AND-),

2. getthe outer geometry of two intersecting
geometries 0 (-OR-),

3. get the resulting geometry of the first selected
geometry minus the second selected geometry

B miNus-).

We have five options for offsetting:

r= 1. Offset with straight edges T .
[ Offset - straight edges 2. Offset with straight edges and the offset value
f=  Offset - straight edges, offset value . =
(= Offsct - round cdges added as text object 't .
)= Offset - round edges, offset value 3. Offset with round edges (n .
= Offset - dialog based 4. Offset with round edges and the offset value
Command: -OFFSET- added as text object T .
5. Offset by using the Offset Dialog ' .
ii Miror - keep original object Mirrors all selected objects around a defined axis.
9, Mirror - remove original object The original objects can be either kept % or removed
Command: -MIRROR- %
Ll Trims a selected geometry by
A Trim - by point 1. apoint on the geometry #, or by
><. Trim - by limit geometry . 2. alimit geometry intersecting the selected
Command: -TRIM- geometry X,
> . Extends the selected geometry up to a limit
Command: -EXTEND- geometry or by a defined extension length.
Join — Combines three tools in one: Trim, extend and
connect.
S This tool connects the ends of two geometries by
Command: -JOIN- trimming and extending as needed. Merging the
resulting geometries to one geometry is optional and
can be enabled or disabled.
Stretch — This tool can be used to stretch geometries.
1] Command: -STRETCH- In contrary to the shift tool with stretch you can also
shift just certain points of a geometry.
«© Fillet — Rounds an edge of a geometry with an

Command: -FILLET-

adjustable radius.




Simplify — Reduces the number of elements (arcs and

p: lines) that make up a geometry. The degree of
Command: -SIMPLIFY- simplification depends on the chosen deviation.
Default value of 0.1mm is usually fine.
o -

' O Point - standard

Pﬂ" Point - offset point on geometry

Command: -POINT-

Adds a new point...
1. anywhere in the Drawing Area 2, or
2. as an offset from a selected point on a
geometry #.

T

Command: -TEXT-

Adds a new text.

s

Command: -LINE-

Adds a new line geometry (geometry consisting of
one line element).

-

1 f Arc - start point, mid point, end point I

E"ﬂ Arc - start point, tangent, end point
ﬂ Arc - start point, center point, direction, arc angle

Command: -ARC-

Adds a new arc geometry (geometry consisting of
one arc element). There are three options available:
1. Add arc defined by start, mid and end point ¢ .
2. Add arc defined by start, tangent and end point
'
3. Add arc defined by start and center point,
direction, and the angle of the arc £.

Command: -RECTANGLE-

Adds a new rectangle geometry.

Command: -SLOT-

Adds a new slot geometry.

Command: -CIRCLE-

Adds a new circle geometry.

Command: -POLYLINE-

Adds a new polyline geometry.

I
-
&
221
1~
_IH Path Pattern
Linear Pattern

Circular Pattern

Command: -PATHPATTERN-, -LINEARPATTERN-
, -CIRCULARPATTERN-

Adds new pattern geometries. There are 3 different
types of pattern available:
1. Path Pattern: Creates a pattern along an
userdefined path.
2. Linear Pattern: Creates a pattern that is aligned
to a linear grid in x and y direction.
3. Circular Pattern: Creates a pattern that aligns
with a circle grid in angular and radial direction.

21

Command: -SPLITCUT-

Splits one geometry into two geometries using a split
geometry.

Command: -COMMAND-

Adds a new NestKing command. For further
information see page 37.

Load picture from directory (see chapter F).

B k) O

Process Picture — Processes all selected pictures with
same settings, definable via an appearing Picture
Process Setting Dialog (see chapter F).

Get geo from Picture — Extracts the outline of

mapped objects on selected pictures for further
modification.
A Command: -MABS. Measure Point absolute — Displays the x- and y-
' values of a point.
7 . Measure Point to Point — Shows the distance
Command: -MP2P- between two points.
ﬂ -

1 ﬂ Angle - 3 Points
ﬂ Angle - between 2 lines or of an arc element

Command: -MANGLE-

Measure Angle — Measures the angle between
1. three points f;,
2. two lines %,
3. orthe angle of an arc element %,




Command: -MRADIUS-

Measure Radius — Displays the radius of an arc
element or circle.

[
b

Command: -MELEMENT-

Measure Element - Displays all relevant data of an
arc or line element.

Command: -MAREA-

Measure Area — Returns the area of a closed
geometry.

Geometry Length — Returns the length of a

Command: -MGEOLEN geometry.

Save — Saves all changes to the file.

M w0 | =

Exit — Click to leave the sketcher.

B3. Bottom Toolbar

Table 2

This chapter is about the Bottom Toolbar and its functionalities.
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“Command-
Figure 17
Command- Command Prompt — Used to trigger tools by keyboard commands or
change tool settings (see section B4. Command Prompt).

soapsie [¢ Z(:;;hanging the snapping size of the cursor inside the Drawing _EEH
b Shortcut: |-F8- For activating and deactivating orthogonality.

" Shortcut: |-F9- Show/hide the grid in the background of the Drawing Area.

e Shortcut: -F10- Activate and deactivate snapping the cursor on the grid.

g Show/hide the absolute mouse position in the Drawing Area measured
# s |

Shorteut: from origin point.

Table 3
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B4. Command Prompt

The Command Prompt can be used to trigger most tools on the Main Toolbar via shortcuts. In addition,
the Command Prompt also guides you through the steps required to successfully apply the functionality
of the selected tool. To cancel the process at any time press the key.

How to use the Command Prompt:

“ | Command -

f

First, make sure that the Command Prompt only states “Command —
that is not the case, click the escape key on the top left of your keyboard.
Next press the @ key, however capital letters don’t matter. Now the Command Prompt shows all tools

starting with letter “S”:
| Command - § (SHIFT, SCALE, STRETCH, SIMPLIFY, SLOT, SPLITCUT)

With clicking the |—SPACE—{ or \-ENTER-I on your keyboard we confirm the first suggestion in the count. In
this case it would be the shift tool. If we want to scale objects we have to press the key as well and

just all tools starting with “SC” are displayed:
| Command - SC (SCALE)

Click

-SPACE-‘ or ‘-ENTER- to confirm. Now NestKing activates the scale tool.

Note: You can put the software in the same state simply by clicking the scale button % on the Main
Toolbar.

Each tool has its own workflow, and the Command Prompt gives you the instructions needed to properly
run the selected tool functionality. In our case an object to be scaled is required next. Therefor simply
select the object to be scaled.

| SCALE - Select objects to be scaled...

Note: If you want to scale several objects at the same time, you must first select these objects and then
activate the scale tool. The same procedure also applies to shifting, rotating, connecting and mirroring.

After selecting the object to be scaled, the scaling function needs a center scaling point.

| SCALE - Select scaling center point of selected objects...

Pick a center scaling point somewhere in the Drawing Area. Now you have two options for defining the
scaling factor.

(1) On the one hand you can enter the scaling factor using the Command Prompt. To do so, type “5” on
your keyboard to scale the selected geometry by factor 5.

| SCALE - Select scaling fix point for selected objects or enter scaling factor, 5

-SPACE- or |-FENTER-|.

or

Finally, we confirm with

(2) On the other hand you can also scale our geometry by selecting a scaling fix point anywhere in your
Drawing Area.

| SCALE - Select scaling fix point/for selected objects or enter scaling factor:




,7////%@

B5. How to select objects

For selecting objects, we have two opportunities.

(1) Select by mouse click

“ | Command -

If no tool is activated (the Command Prompt only states “Command — ). You
can select any object by picking it with the left mouse button. For multiple object selection we need to
hold the key on your keyboard down to keep previous selected objects. If we click on an already
selected object again, we can deselect it.

(2) Select by using the Selection Box

First ensure that no tool is activated (the Command Prompt onIy

states “Command — “ L™ ). We can fse;
select one or multiple objects by drawing a selection box | @’?o)

. . . T . . . i \ o, /
containing all required objects as indicated in green in Figure 18. %%
To do this, simply select the first corner and stretch the C”?o,)
rectangle by holding down the left mouse button and moving %‘I/,,
the mouse at the same time until all objects are inside the box. : N

i N :
If you span your selection box from left to right all objects oL L L L Daiss
completely inside the selection box are selected. If you span the
Figure 18

selection box from right to left also objects just intersecting our
selection box are selected as well.
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C. Example Bulkhead — Generating cuts from start to finish

This chapter explains all the steps from opening the dxf file (containing our cuts from our 3D-Software)
to exporting the final nest files for our cutting machine.

2) Optimization of imported cuts from 3D

Draw

cuts by LAY-UP DESIGN
hand

Standard

Nesting Nested

Pictures
of cuts Cuts

1. Click in the Main Toolbar on the button Open File
and open the dxf file bulkhead_orig.DXF, which is e -
part of the download ZIP file USER GUIDE (Figure v
19). It is the contour of a bulkhead from a 3D-

Software.
File Help

al |

(N) Choose a file X

A | | « 02_USER_GUIDE > ADD_FILES > B_BULKHEAD v 0 2 "B_BULKHEAD" durchsuchen

Organisieren v Neuer Ordner =~ [@ o
o

Name Anderungsdatum Typ
3 Schnellzugriff

/(9 bulkhead_orig.DXF 19.06.2023 07:31 DXF-Datei

@ OneDrive
@, OneDrive - Personal
[ Dieser PC

‘ Netzwerk

Dateiname: | bulkhead_orig.DXF v| | Al Files (~.dxf".gt".zec NKM |

[ offnen | | Abbrechen |

Figure 19
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few
PRI GEF M @G

Figure 20

Note: Zooming is done by turning the mouse wheel. The zoom point is the current position of your
cursor on the Drawing Area.

Scrolling left, right, up and down is done by pressing down the mouse wheel and moving the
mouse at the same time.

Click on the imported contour. In the Property Box you can see that the geometry has Layer 0 (see
Table 1 on page 9). This means that the geometries are not considered in nesting and cutting
operations at the moment.

| 8 s & E = 8 8 g 2 2 g g
| Command - snapsize: (&8 = b EEE &

JESCRIPTION ~ LNAME YALUE

NFO - 1 Layer 0
BoUnGary SIEE T (1% 6] 25240 mm x 23443 mm
Boundary Area 0.054496 m*2

Figure 21
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2. Press button View in the Main Menu. Activate [Show Element-Position-Numbers] and [Show
Geometry-Numbers] (Figure 22).

v Show Geometry-Numbers

Reset
Screenshot

Sort Entities

Figure 22

Note: The exported contour from the 3D-Software consists of 14 geometries each of these
geometries exists of many elements. This can be either arc element or line element.

The aim of our optimization tool is to reduce the number of these elements by substituting and
merging geometries within a certain tolerance.

Further, the optimization tool assigns the right layers to these geometries according to Table 1 on

page 9.
3. Clickon I Optimize Geometries in the Main Toolbar (Figure 23) to start the optimization process.

File View Basic Analyse Tocols Window Help

R 8
SR ® M &

| Optimize Geometries i

Figure 23
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4. Next the Optimizer asks for an optimization tolerance (Figure 24).

(™) Geometry optim... 7

Enter optimization tolerance in [mm]:

0.10 -

v

Cancel

Figure 24
Note: This tolerance defines the width of the tolerance band around the original geometry. A high
tolerance results in a large reduction of the elements that make up the simplified geometry, but also
results in a larger deviation between the original and simplified geometry.
In addition, if the distance between endpoints of two geometries is less than the defined tolerance,
both geometries will be merged into one.

The default tolerance value of 0.1 mm is fine, click OK to confirm.

Figure 25 illustrates the difference between original and optimized data.

original optimized

Figure 25

5. Press button View in the Main Menu to deactivate [Show Element-Position-Numbers] and [Show
Geometry-Numbers] (Figure 26).

File View Basic Analyse Tools Window Help
B f ¥ Showlndicators F3
B R Fitin Window 21
Layers F5

v Show Cut Area

Show Element-Position-Numbers

Show Geometry-Numbers

Screens} hot F12

Figure 26
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6. Click on the geometry, you can see in the Property Box that now the geometry has layer 3.

g § g g 8 o 8 g g 8 8 8 g 8 g §
Command - | sospsie s T b (HE S
DESCRIPTION ~ e AL
- Files updated. |L=yu’ 3 |
c etries finishes ry Size in (1% mmx 313,54 mm

Boundary Area 0088071 m*2

Figure 27

The Button [FT Optimize Geometries assigned the right layer. Layer 3 means that the red line is the
outline of the cut (see Table 1 on page 9).

Summary: Step 2) Optimization of imported cuts contains:

1. Reducing the number of elements of the original geometry.
Merging geometries when the gap between the endpoints is smaller than the optimization
tolerance value.

3. Assignment of the correct layers (Table 1 page 9).
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3) Preparation of cuts for lay-up

For our Bulkhead example the preparation o

f cuts

includes removing the distortions of the imported cuts
caused by the flattening process in the 3D-Software. To
clarify, the following steps show that the distortions and
asymmetries are actually very low. Thus, STEP 3 can also

be considered as optional for our Bulkhead.

Still, this is

N=STKING

Standard
Preparing ‘ot
Pictures

D CAD I
e Optimizer

Software

lay-up

MasterCut

*nkmcuts.

also a good opportunity to present you some of the sketcher main tools and how they work. For more
detailed information regarding the Standard Sketcher check chapter Sketcher Features at page 14.

1. Click on SKETCHER Ll in the Main Toolbar (Figure 28) or use shortcut key @

ao Dasic dralgze T Window Vel

il
el

S R[aE[I M d

i

Figure 28

2. LINE: Let’s draw three support lines.

There are two options to activate the line tool:

Option 1: Click LINE < on the Main Toolbar (Figure 29).

gt (18 WK SRRX /BB~ "2 ABC L -T/rr-100:
Line

Figure 29
Line 1 starts with SP1 and ends with EP1

(Figure 30).

o o
\ N, Line1
\.\ .
2 ;\‘:\ .
SoseL
,/
N /
!/
N i
‘\\ //
S /
\//
B & 8 8 B 5
Figure 30
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If the starting or end point is not exactly on the right point, you

can use the Bottom STRETCH 1B in Main Toolbar. Follow the
instructions of the Command Prompt to change the line.

Option 2: Use the Command Prompt positioned on the left
bottom (Figure 31)

First, make sure NestKing is the currently active software (click
anywhere in the NestKing window) and then click |-L{ on the
keyboard:

| Command - L (LINE)

-SPACE{ or

Press -ENTER- on your keyboard to confirm the Line

tool.

Next, the command prompt asks for the starting point of our
line.

| LIME - Select start point...

Line 2 starts with SP2 and ends with EP2. Select the points in
the drawing area.

For drawing a third line, you don’t have to select the line tool
again. The Command Prompt indicates that you can select the
start point of our next line immediately.

Line 3 starts from the midpoint of Line 1 and ends at the
midpoint of Line 2 (Figure 33).

By moving over line 1 and 2 a triangle appears, when you reaches
the midpoint of the line.

Figure 31
£l er1
Line 1
[ er2
SP1
Line 2 |
[ sp2
Figure 32
IKPQAR /D F-%- /22O L2 TAr-HNOONECLANE A/ O
Line 1
N
Line 2
Line 3
A4
Figure 33

Note: If you have troubles with capturing the points, check if = (ORTHO=Orthogonality) on the
Bottom Toolbar is activated (Figure 34). When orthogonality is active, only horizontal and vertical

lines can be drawn.

T

=1 [=] =)
B =1 5]
3 & =

Snap Size: E = |, R

Figure 34

~100
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3. SELECT: For selecting all geometries ensure that no tool
is active and the Command Prompt just states “Command -

i %
ommand - . i S
gJ= — . If any command is selected S D/e,?
- i : &
click on your keyboard. N N
5 /,/6%
5 % %
Click in the top left corner and stretch the rectangle by : %
. L i S %
holding down the left mouse button and moving it at the : N {
same time until all objects are inside your selection box ) |
(Figure 35). 1/ —— M
Figure 35

Note: If you span the selection box from left to right the

objects are selected only if they are completely inside the selection box.
If you span the selection box from right to left also objects just intersecting the selection box are
selected.

TotHight (18 ¢ KB RAX /7 EB-F-%-,-220CL2-TA/Y-1I0

. o]
4. ROTATE: To rotate the geometry click L Rotate on

the Main Toolbar (Figure 36) or
click to activate the rotation tool by using the

‘ Command - R (ROTATE, RECTANGLE)

Command Prompt and
press -SPACE-‘ or‘-ENTER- to confirm the suggestion in
the Command Prompt (in this case ROTATE).

Figure 36

Next follow the commands in the Command Prompt:

(a) Select the rotation center point of the objects.

| ROTATE - Select rotation center point of selected objects...

Select the end point of Line 3 (Figure 37).

Figure 37

(b) Select the rotation fix point:

‘ ROTATE - Select rotation fix point for selected objects or rotation angle:

Select the start point of Line 3 (Figure 38).

Figure 38



(c) For selecting the rotation angle point move the mouse or enter a
number on the keyboard(=rotation angel) and press -SPACE- or
In our case we want our Line 3 to be horizontal. The easiest way to align

geometries to 0° is to activate the orthogonality mode - ORTHO on the
Bottom Toolbar. The result is displayed in Figure 39. If something went

wrong press and click - (Undo) and repeat the upper steps.

-ENTER-|

Figure 39

5. MEASURE: To measure the radii of both arcs select the radius measurement tool x RADIUS on

the Main Toolbar and click on the arc elements to display the radii (Figure 40).

Radius 1 = 254.2476 mm, Radius 2 = 443.1537 mm

Figure 40

6. EXTEND: To extend a line click on > (Extend) or press E on
your keyboard to use the -EXTEND- Command for the Command
Prompt.

Next follow the commands in the Command Prompt:

(a) Select Line 3
| EXTEMD - Select extend geometry...

By clicking anywhere on the right half of Line 3 tells NestKing to
extend the right end of the geometry (Figure 41).

Now enter “500” on the keyboard and confirm with -SPACE- orH
ENTER- that the line should be extend by 500mm.

| EXTEND - Select limit geometry or extend length: 300

Line 3 \

Figure 41



Further, extend Line 3 to the left by 300mm (Figure 42).

£300 | f +500

Line 3

Figure 42

7. BREAK: The Bulkhead cut should be divided into four segments sP1
(Figure 43): One outer arc segment on the left Al, another inner arc

segment on the right A2, and the two symmetrical interface segments, 5
one at the top I3 and one at the bottom 14.

SP3

Al A2

a. Clickon X (Break) on the Main Toolbar or press B to use the-

BREAK- Command | BREAK - Select geometry for splitting... ) Sp4
b. Select the geometry and position the first split point SP1 on the sl B
top left (Figure 43).

| BREAK - Select another point on geometry for splitting...

Figure 43

c. Place the second split point SP2 on the bottom left (Figure 43).
Now the geometry is divided into two independent geometries.
Repeat these steps for the top SP3 and bottom right SP4 split points to get all four
independent segments.
The breaking tool is activated as long as you do not press .

8. CIRCLE: Substitute the outer Al and the inner
A2 arc by the corrected arcs with the defined
radii of radius 1 = 255mm and radius 2 = :
450mm. To ensure that the center points of m/ ‘
these new arcs are perfectly aligned with the | A2
symmetry line use circles. The center points of

these circles coincide and lie on the line of | \'
symmetry. Finally, trim them properly to form
together with the interface segments I3 and 14 a
closed Bulkhead cut again.

Figure 44

Click < (Circle) on the Main Toolbar or use the -CIRCLE- Command.

| CIRCLE - Select center point of circle...

Follow the commands in the Command Prompt:

(a) Select a center point: Click anywhere on the symmetrical line to the right to define the



center point (Figure 44).

| CIRCLE - Select outer point of circle or enter radius:

(b) Define the circle size by selecting another point anywhere in the Drawing Area or by
entering the radius. In our case enter “255” (radius 1 = 255mm) and confirm with the -SPACE- or

ENTER | [CIRCLE - Select outer peint of circle or enter radius: 255

SHIFT: Shift the circle to its final position,

touching the current inner arc A2 at the
symmetrical line (Figure 45). sl

Al \\\,
Press to leave the circle tool and click @ / A2

(Shift) or use the -SHIFT- command and confirm K
with the -SPACE or [ENTER key to activate the

SHIFT - Select objects to be shifted... /

—

shift too

Follow the commands in the Command Prompt:

Figure 45
(a) Select objects to be shifted: Click on the
object you want to shift.

Click on the circle.
SHIFT - Select objects to be shifted...

(b) Select shift point of objects: Click on the point of the object you want to place on a specific
position.

For the shift point select the leftmost point on the circle at the 9 o’clock position. It should be
placed on the “Touch point” shown in .Figure 45.

| SHIFT - Select shift point of objects...

(b) Select insertion point for selected objects or distance: Move the shift point to the final
position.

| SHIFT - Select insertion point for selected objects or distance:

Move the shift point of the circle to the leftmost point of the Bulkhead and press -SPACE- orH

ENTER

Now create a circle with a radius of 450 mm. The point of contact of the second circle and the
bulkhead is the leftmost point of the bulkhead (see Figure 47). Therefore, repeat the steps from
chapter circle.




10.DELETE: The original inner and outer arcs (Al and A2)
are no longer needed and can be deleted.

Click on the arc and delete it with X (Delete) on the
Main Toolbar or press on your keyboard.

Note: To select multiple objects hold down the |-CTRL- key
then left click on each object you wish to select.

Figure 47

11. MIRROR: To ensure that the top and bottom interface segments I3 and 14 are symmetrical, use
the mirror tool 7.

a. Change layer: Before mirroring I3, change the layer of 14 temporarily to
layer 1, so that we can later differ between the original and the
mirrored segment. Make sure that currently no command is selected. If
that is not the case press until the Command Prompt just states

| Command -

“Command -“ . Next pick 14 and select layer

1in the layer drop down meny (BTt “| on the Main Toolbar
or simply click key 1- on your keyboard. Now |4 should show up as blue
(Figure 48). Finally press to deselect 14.

14

Figure 48

b. Press the mirror 7 button in the Main Toolbar or use the -MIRROR- Command.

There are two different ways to use the Mirror Command: -
R F-r 2B L0 -T,
- Mirror — keep original object 05 Mirror - keep original Object ‘
- Mirror — remove original object = 8¢ Mirror - remove original Object

In our case, we want to keep the original object

Note: As you can see in the Command Prompt, it is still possible to switch into the [(r)Jemove

| MIRROR - Select objects to be mirrored [(r)emove mirrored objects]...

mirrored objects] mode:

Therefor press key (that’s why the letter is framed by two parentheses) and the mode will
change:

bjects to be mirrored [(r)emove mirrored objects].

Figure 49
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| MIRROR - Select objects to be mirrered [(kleep mirrored objects]...

Press |-K- for [(k)eep mirrored objects] to get back into the keep mode again:

| MIRROR - Select objects to be mirrored [(r)emove mirrored objects]...

Select the upper interface segment I3 as our object to mirror.

Select start and end point of the mirror axes.

| MIRROR - Select start point of mirror axis [(rlemove mirrored objects]... VL
\\\
[
As shown in Figure 50, we can use our line of symmetry and Mplf“ ‘ SRV,
position our two mirror points MP1 and MP2 on it. The resulting L] Detail \
symmetrical geometry has the same layer as the original ‘*
geometry. In our case layer 3.
Figure 50
If you take a closer look and compare the currently created 14
on layer 3 in red and the older |14 on layer 1 in blue, you see
that they differ slightly by approximately 0.4mm (Figure 51).
To measure this gap, select the POINT TO POINT s
measuring tool or use the -MP2P- Command. This tool
measures the distance between any points on the Drawing
Area.
Figure 51

The original segment 14 on layer 1 (blue) is no longer needed. Pick the original 14 and click x
(Delete) or press the key on the keyboard.

The two vertical support Line 1 and Line 2 can be deleted as
well (Figure 52).

inel—

Line

— =

/__'__—__

Figure 52
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12.JOIN: To get a closed Bulkhead, cut and extend all four segments with the join tool.

Activate the Join tool 2 on the Main Toolbar or use the -JOIN- Command. Now you can choose if

| JOIN - Select first geometry or (d) for disable autoconnect ...

we want to apply autoconnect or not.

If you use autoconnect, you finally get one single closed geometry. If you use disable autoconnect
you keep the four segments Al, A2, I3 and 4. We chose disable autoconnect. Therefore, deactivate
automatic connection by clicking the key on the keyboard or using the right mouse button to

| JOINM - Select first geometry or () for enable autoconnect ...

change the tool mode.

Follow the commands in the Command Prompt:

o Select first geometry.
Click on the part of the first geometry you want to keep.
Set the selection points as shown in Figure 53 to join Al
and [3.

o Select second geometry:
Click on the part of the second geometry you want to
keep.

Repeat the process until the desired geometry remains.

13.Change the layers of Al and A2 from layer O (design layer)
to layer 3 (outer layer).

Select Al and A2 and choose layer 3 in the layer drop down
menu on the Main Toolbar (Figure 54) or simply press EI on
our keyboard.

. 1 - Text Layer
. 0 - Design Layer
. 1 - Text Layer
I:‘ 2 - Inner Geos

3 - Outer Geos

. 4 - Plot Geos
. 9 - Command Layer

Figure 54

14. TRIM: Finally trim the line of symmetry (support line 3)
to get a more compact appearance.

The selection point marks the remaining part of the
geometry.

There are two options for trimming:

(1) [Trim - by point] requires a point as trim element and

(2) [Trim - by limit geometry] requires a limit geometry as trim
element.

In our case we will use the first option [Trim - by point].

7~

o 1
/ N
Al /
Figure 53
™~ B
Al A2
\ 4
Figure 55
X
,*’ Trim - by point

>< Trim - by limit geometry

Figure 56
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Select (Trim Geometry) or apply the -TRIM- Command.

Follow the commands in the Command Prompt:

TRIM - Select etry .
o Select geometry:| cec gsomey

Select the geometry somewhere near selection point SP in the middle of the cut (Figure 57). This
part of the symmetry line should remain.

) for trim geometry ...

TRIM - Select trim point or
-Ensurethat[Trim-bypoint]isacu'vated:| s

| TRIM - Select trim geometry or (p) for trim point ...

If that is not the case
-> click |-P- to activate [Trim - by point] as stated in the Command Prompt or use the right mouse
click to select the right mode via the pop-up menu.

| TRIM - Select trim point or (g] for trim geometry ...

e Select trim point:
As trim point 1 select TP1 to trim the left part of the symmetry line
(Figure 57).

TP1 )

D%

TRIM - Select geometry ...
o Select geometry:| e gsamey

Select the symmetry line again somewhere near point SP.

| TRIM - Select trim point or (g] for trim geometry ...

e Select trim point:
As second trim point select TP2, to trim the right part of the Figure 57
symmetry line.

15.SAVE: Click = (Save) on the Main Toolbar or use the FCTRL- + @ shortcut.

Figure 58

Perfect! Bulkhead cut is modified, now continue with step 4.
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4) Generate Lay-up N=STKING

Standard

To generate our Bulkhead compound lay-up, we can - . o
choose between two approaches. First, as already used
for STEP 3, we can use the Standard workspace. The wow | taserci

Software

Standard workspace can handle DXF, ZCC and GTK files.

The second approach uses the MasterCut workspace. Beside our standard tools the MasterCut
workspace incorporates a lot more functionalities and information compared to the Standard
workspace. MasterCut files are saved in the NkMCut (NestKing MasterCut) data format.

Chapter 4a describes how the Standard workspace can be used to derive the Bulkhead lay-up and the
subsequent chapter 4b explains lay-up generation using the second approach including the MasterCut
workspace.

4a) Standard workspace N=ESTKING

Standard

Pictures

n
cu
I MasterCut
SUEw ‘Optimizer *nkmcuts

Software

File View Basic Analyse Tools Window Help

1. First enter the Standard workspace sketcher fEE

| SRIo®E M =8
(Figure 59).

/ Sketcher I

2. NESTKING COMMAND: NestKing Commands are used to add all relevant nest information. They

Figure 59

can be applied with the command button C in the Main Toolbar or by using the -COMMAND-

command.

Next the Command Dialog will appear (Figure € Command Dialog T %
60). The Material (mat) Command is selected by "

default. This command can be used to assign CEMMARD:

materials. You can find a description of each Comemars. | TR | [ select Command |
command in the Description Box (Figure 60). Value: | | | selectMaterial\ |

e.9. mat mat01 (if material with name mat01 is found in the material catalog the
existing material will be used, otherwise new material with name mat01 will be
added) or select material out of material catalog; see also nest dialog \

Description Box

oK | Cancel

Figure 60
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COMMAND — MULTIPLIER: £ Commmdselecion ' P X
Value typ can be empty

a. The Bulkhead cut covers 45° of a complete
Bulkhead layer. Thus, we need this cut eight times
to get the complete 360°. Either we can copy it
eight times or we can also use the NestKing
Multiplier Command. Therefor click on

selectCommand | jy the Command Dialog (Figure 60) | ronan
to enter the Command Selection Dialog (Figure 61). R i

angle float

b. There you will find the Multiplier
Command -mul- in the second last position of the
standard list. Select this command with a double-

click or just mark it and confirming with - 2% |, o | [ o

Figure 61
C Command Dialog X
All

COMMAND

Command: [mul - multiplier 1 Select Command

C. Back in the Command Dialog enter the
multiplier value of “8” in the value entry (Figure O e ]
’e.g, mul 2 (all affected cuts are added 2 times to the nest)

62 ) . e.g. mul O (all affected cuts are neglected)
e.g. mul 4q (all affected cuts are added 4 times quasi-iso to the nest and two of
them are rotated by 90%)

Click - %€ 'to confirm.

OK Cancel

Figure 62

d. Next position the generated “mul 8" text
somewhere next to our Bulkhead cut geometries
(Figure 63 left)

Note: It is also possible to write “8x” instead of “mul v
8” and to place the command directly inside a cut if ( | ‘ /
just one cut needs to be multiplied (Figure 63 right). In Y D N Y \ .
the second case a command frame, which will be L‘ “
added in the next step, is not required. Consider that "
this is just possible for the Multiplier and Mirror

Commands!
Figure 63

3. COMMAND BOX: To tell NestKing which geometries are affected by the - ‘
Multiplier Command it is necessary to define the scope of the command. ik \
Therefor add a rectangle, which needs to be on layer 9. This command \
rectangle should cover the Bulkhead geometries and the mul-Command as ‘ |
well (Figure 64). Now NestKing knows that all cuts inside the command | - ‘(
rectangle need to be copied eight times before nesting. ‘ |

a. Click on I:E( Rectangle) on the Main Toolbar or use the -
RECTANGLE- Command. P2
b. Draw a rectangle by selecting the start point P1 at the top left 1 )

and select the second point P2 at the bottom right. Figure 64



N

c. Change the layer of the geometry to layer 9 by selecting the rectangle and click key
on the keyboard or use the layer selection box B ?-Commndiaver -] 51 the Main Toolbar. _
4. LABEL: To label our Bulkhead cut we have two opportunities: T TextDialog X
(1) Add labels using the text tool: e
a. Click on T (Text) on the Main Toolbar or use -TEXT- Height: [10 2 N
Command.

b.

Text Dialog (Figure 65).

C.

Enter the label text “STPO1” in the text entry of the appearing "™ o JE

oK Cancel

Choose the right layer:
Figure 65

Layer 1 (Text Layer): Labels on layer 1 can be shifted by the

automated label positioning function of NestKing. If the position of
the label on the cut and its text height is not important, layer 1 is mute
the one to prefer.

Layer 4 (Plot Layer): Labels on layer 4 are plotted with the same size

and at the same position as displayed. R

Thus, position and size of the label are not important, let’s pick
layer 1.

d.
e.

(2)

a.

-COMMAND- command.

b.
c.

uuuuu

oK

Click! ®€ to confirm. Figure 66

Position the label anywhere inside of our Bulkhead cut geometry as (Figure 66).

Add labels using the NestKing command tool:

Click on C (Command) on the Main Toolbar or use the

Click on the | >slect Command | (Fioyre 67),
Select the Label (lab) Command (double-click or mark +

button) (Figure 68).
Enter “STP01” into the value entry box (Figure 69). Figure 67
Click " %€ to confirm.
Position the command text somewhere inside the command rectangle (Figure 70).
C Command Dialog X T8 BB STPO
All
COMMAND |
Command: [ lab - label | | select Command 'f'
Value: STPO1| | .“
- e.g. lab ST10 (all confained cuttings are labeled with ST10) i
e.g. lab no (no fugther labels added via -lab- command of further outer |
command framés will be added to contained cuts! 1
oK Cancel
. 5o Figure 70
. gure
Figure 68 g

Note: Option 2 is more practicable if there are more than one cut inside the command rectangle, so
we don’t have to label each cut individually.




5. COPY: Now we have set up our base compound layer geometries, which we can use to generate
all further compound layers. Usually, a Bulkhead exists of far more compound layers, but for
exercise purposes four compound layers are sufficient.

a. First shift our current objects to the origin position by clicking 4 (Shift to origin) on the

Main Toolbar.

b. Further select the command frame with all its geometries and text four times. Proceed

as follows:

Ensure that no tool is selected. If so, just click the key till our Command Prompt just states

ucommand _ « | Command - )

Select all objects by dragging a selection box over all objects.

c. Next click on Is (Copy) on the Main Toolbar or use the -CTRL- -C- shortcut instead.
d. Now click on [ (Paste) on the Main Toolbar or use the FCTRL- + shortcut instead.
e. The copied objects appear a second time in your Drawing Area. Now move these copies
and position them next to the original objects (Figure 71).
f. Repeat the last two steps two more times to get all cuts for all four compound layers
(Figure 71).
mul 8 lab STPO1 mul 8 lab STPO1 mul 8 lab STPO1 mul 8 lab STPO/1
= 7 i
I / L / N

I
/

wE=al

Figure 71

6. Modifying Text: Assume the first compound layer is applied within
STPO1, the second compound layer within STP02 and so on. Therefor
change the labels of our copies from ST0O1 to STP02, STPO3 and STP04:

a. To change the command text in the second command frame,
double-click it to open the Text Dialog.

b. In the Text Dialog simply rewrite “STP01” to “STP02” (Figure
72).

C. Confirm with

&

tayer [[H9- CommandLayer |
Height: L:

Angle: @ o

oK Cancel

Figure 72
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d. Repeat these steps with STP0O3 and STP04 (Figure 73).
mul 8 lab STPO1 mul 8 lab STP02 mul 8 lab STPO3 mul 8 lab STP0O4
et s i e
/ e ]
/ N ANN| 7 N / 2N
7 - / / .

Figure 73
Note: Modification by double-clicking also works for line < ,arc r, rectangle H, slot G and

circle < geometries.

7. OFFSET: Next offset all four segments Al, A2, 13 and |4 for all four
compound layers individually. For test purposes assume we want to ~ B
have following offsets in [mm]: ‘

Al A2 13 14
STPO1 0 0 0 0 o A2

STPO2 +5 0 +1 +1
STPO3 -5 0 +2 +2
STPO4 +10 0 +3 +3

Table 4 i

14
a. First activate the [Offset — round edges, offset value] tool
Figure 74

T (Figure 75).
You can either select this option by clicking on the tool

button  on the Main Toolbar or using the -OFFSET-
Command.

Offset - straight edges

Offset - straight edges, offset value
Offset - round edges

Offset - round edges, offset value
Offset - dialog based

#FFEFT T

Note: If we use the -OFFSET- Command we need to ensure,

that the right settings are activated. Therefor let’s check the

Figure 75
Command Prompt:

| OFFSET - Straight edges - Select offset geometry [(a)dd offset value, (Flound edges]......

In this case the Command Prompt states that no offset value is added. To change this setting
press the key or use the right-click pop-up menu (Figure 76). Further the Command Prompt
states that straight edges are used. Change this setting to round edges by pressing the key or
by using the right-click pop-up menu again (Figure 77).

OFFSET - (a)dd offset value OFFSET - (n)o offset value
OFFSET - (rfjound edges OFFSET - (rjound edges
Figure 76 Figure 77

Now the Command Prompt should look like this:

| OFFSET - Round edges - Select offset geometry [(n)o offset value, (s)traight edges]...




b. Select offset geometry: Start with our first offset according to Table 4. Therefor select Al
(Figure 78).

C. Next the Command Prompt asks for an offset
length. The current selected offset length is 10mm as
stated between the two square brackets [10]:

| OFFSET - Round edges - Select offset direction [(n)o offset value, (s)traight edges] or enter length [10]

Change this value to 5mm by typing IEI on the
keyboard:

| OFFSET - Round edges - Select offset direction [(n}o offset value, (s)traight edges] or enter length [10]:|5.

d. Next pres the -SPACE- or FENTER-| to confirm. Figure 78

Now the offset length is set to 5mm:

| OFFSET - Round edges - Select offset direction [(n)e offset value, (s)traight edges] or enter length|[5]:

or

e. Select offset direction: Next the Command Prompt asks for an offset direction to know
on which side the offset geometry of Al should be placed.

| OFFSET - Round edges -/ Select offset direction|[(n)e offset value, (s)traight edges] or enter length [5]:

mul 8 lab STP02
Note: +5mm usually means we want to extend our cut edge

by 5mm, so our offset direction would be to the left. -5mm /
would usually mean we want to trim our cut edge by 5mm so /f
our offset direction would be to the right. We can tell

NestKing the offset direction by clicking on the left or on the 1
right side of Al.

In our case we want to extend by +5mm so click anywhere
on the left side of Al.

f. Select layer: In my case the current selected layer
was layer 0 so my resulting offset geometry is also on layer 0:

(F5) | . 0 - Design Layer v| Text

Figure 79
Before changing the layer to layer 3 we need to ensure that

our offset geometry is selected. Next choose layer 3 in the layer combo box [ 3 - Outer Geos
on the Main Toolbar or simply click key @ on your keyboard.

mul 8 lab STP02
g. Further change the layer of the original Al from layer

3 to layer O (Figure 80). /

To reduce the amount of work we can set layer 3 on the Main

Toolbar B 3- Outer Geos “| as our active layer for the
following offset activities.

h. Now offset all remaining cut segments as well.
Therefor activate the offset tool again by clicking the

appropriate Main Toolbar button * or using the -OFFSET-
Command. All previous offset settings are saved and do not _

. Figure 80
have to be set again.

i Next offset all other segments according to our offset Table 4 on page 41.
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Note: If you enter an offset value of -5mm, NestKing will offset to the opposite direction. Thus, for
Al in STPO3 (Figure 81) enter +5mm and choosing the right side of Al for the offset direction to
trim the cut by -5mm.

mul 8 lab STPO1 ab STP02 mul 8 lab STPO3 mul 8 lab STP04
/

Figure 81

Change the layers of the original geometries to layer 0 (Design Layer). Therefor select them all by
clicking on them one by one while pressing the -CTRL- key and finally press -0 on our keyboard to
assign layer O.

Figure 82

8. JOIN A : Perfect, we have just finished our offset activities and need to reconnect the outer

geometries again to get closed cuts. Therefor use » (Join) one more time. Please check step 11.e
on page 34 again if you need more detailed information. Whether the autoconnect setting is
enabled or disabled no longer matters, because NestKing automatically merges them to a closed
geometry in the scope of the prenesting process. Figure 83 shows the result after joining all
segments.

A \\ ,:\\\

‘ e e / N

| % ‘éf ;3 “f ‘ / [

| £ ‘{ | \\‘ . 1“
\ ; . \ S
= o =

Figure 83



9. COMMAND C. ANGLE: Finally, before we can nest our cuts, | want to show you one last helpful
command. This command automatically rotates all cuts inside the affected command frame by 45°:

a. Let’s click on the command button C or 5 .
Command Dialo X
use the -COMMAND- Command. = :
b. Click | SelectCommand | (Eioyre 84). . commanp
C. Select the last command in the standard Comnors. | R ||
list called angle (ang). W |8 ‘
d E t ”45” d ﬁ th oK e.g. ang 45 (all affected cuts are rotated by 45 degrees before nesting)
. nter and confirm wi
(Figure 84).
e. Now we can add this command to our
STP02 command frame (Figure 85). oK THE
f. Since, we want to rotate all cuts of STPO4 '
Figure 84

as well we can simply copy our -ang 45-
command text (FCTRL- + or copy button I ) and paste it to the STP04 command rectangle

( + or paste button @) (Figure 85).

Note: You can also use the text tool T for adding commands. Just type in “ang 45”, set the layer to
9 and add it wherever required.

mulg Jab STPOT mul g Jab STPOZ mul g Jab STPO3 mulg lab STPO4

ang 45 BRgE5]

Figure 85

Save: To save our data press 5] on the Main Toolbar or use the FCTRL- + @ shortcut.

10.Exit Sketcher: Congratulations! You have just finished the cut generation using the Standard

workspace approach. Now we can leave the sketcher via the exit button 5 and check out the
second approach using the MasterCut workspace for cut generation as described in the next
chapter 4b) MasterCut workspace.



NestKing — User Guide V2 @

4b) MasterCut workspace will N=ESTKING @ P’

Draw

cuts by
hand

The generation of the offset geometries as described in
the previous section for only one cut per compound L o

layer and for a total of four compound layers is not F e

complex. But if you think of ten or more different cuts s nkmlits

per compound layer and several more compound layers

the amount of work for generating the offset geometries increases drastically. Thus, NestKing’s
MasterCut workspace offers, beside our already known sketcher tools, some additional tools to make
offset generation less labor intensive and less prone to error.

Preparing

First, let’s change our file back to the prepared cut of step 3, so we have the same initial situation as at
the beginning of 4.a.

1. Start with the already generated file from 4.a..

File View Basic Ansyse Tools Vindow Help Lax
i) ]
AR #EFM %@

mul 8 lab STPO1 mul 8 lab STP02 mul 8 lab STPO3 mul 8 lab STP04

/’m = //\ ang 45 //- ang 4o
/ \\ ./ r’ 2
Jl "\\\ \\\
| /

Figure 86

2. Save as: Before making any changes save the file with a new name. Therefor click on [Save as...] in
the File tab (Figure 87 left). Extend the name with “_mastercut” (Figure 87 right) and click on the

save button .

File | Wiew Basic Analyse Tools Window Help

@ Mew file Ctrl-M & “ 4« 02USIRGUDE » ADOFILES » BBULKHEAD P i 5 BULKHEAD" durchsachen ]
Open File Ctrl-0 dgs | ) ‘
y s, Sy——— -
m Save Ctrl-5 @ OneDive - Pesonal
Save as... Shift-Ctrl-5 o
Export for Laser
Options
Exit Alt-X ~ Ordnes ssblenden Mk
Figure 87

3. SKETCHER: Next, bring up the Standard Sketcher by clicking % on the Main Toolbar or using the
E—I keyboard shortcut.

© NestKing e.U. April 4, 2024 Page 45/180
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&

4. DELETE: Now select all objects except of our base geometries (Figure 88) and delete x (shortcut

) them.

d

[ab STPOT

Bng 45

EESTP03

[Eh STP04
Bng 49

We just need our modified outer shape and the centerline as shown in Figure 89.

Figure 88

Figure 89

]
5. SAVE: Click the save button to save all the changes to our new file.

6. EXIT: Exit the sketcher with E

© NestKing e.U.
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&

Perfect, now we can start the real work:

1. To generate mastercuts and switch to the MasterCut workspace click on the MasterCut button M

on the Main Toolbar (Figure 90).

Fie View Basic Ansiyse Tool Window telp
il |

SriawE 0 H =B

Figure 90

Next, NestKing asks if you want to optimize our geometries (same as hitting the IFT button) (Figure

2.
91).
lestKing Info Dialog Y
o Geometries are not optimized jet, should they be optimized, before generating master cuts?
Mein Abbrechen
Figure 91
Note: To obtain a closed outer contour, which is a prerequisite for generating mastercuts,
optimization is necessary.
Click the yes button [
3. Asshown in Figure 92 the default value of 0.1mm for the ?

optimization tolerance is fine.

Click %1

(N) Geometry optim...

Enter optimization tolerance in [mm]:

v

0.10

==

Figure 92

Cancel

© NestKing e.U.

April 4, 2024

Page 47/180



&

4. When our mastercut has been created successfully, a new MasterCut Window will be opened.
Welcome to the MasterCut workspace.

e View Basic MastrCut Vindow
a1y |
SR WEERGE

NAME

Figure 93

As highlighted in Figure 93, the Main Toolbar also changes and offers some new features, which will
be explained in the next steps.

E File View Basic MasterCut Window Help
5. First click on (Open MasterTable) in the Main Toolbar e
(Figure 94). SRIWEBH B

{ Open MasterTable

Figure 94

6. The appearing Step Table Dialog lists all steps used for
generating the lay-up of our composite part. In our case
we want to add four compound layers. Each layer is
applied by one single step. For more complex parts, it is
also possible to split layers into multiple steps if
required. The first step is already added by default, so
three more steps are needed.

Therefor click = Add (Figure 95).

Figure 95



New Step X

7. The appearing Step Dialog provides several step settings. pos B :
omrti 1 :
s |
Pos Position of the step inside the step table. ::::Wmm
Quantity Number of steps to be generated Label” = ]
For naming the step autotexting is also stz |l :
possible. So “%stpos” will automatically be replaced by ST‘TAQ' ‘ :
the current position of the step. This is very helpful if you S
Name add additional steps to the step table. With autotext you
don’t have to rename all following steps again. “%cutpos”
will add the position number just considering cutsteps, so o Cancel
non cutsteps will be neglected in the count.
Comment Any additional information.
If checked, the current step is a cutstep. This makes it possible to assign
Cutstep cuts to this step. If not checked no cuts can be assigned. Non cutsteps can
be used to add “Debulk” or “Curing” processes, etc.
tA:faStEp name s checked, all cuts of this step are labeled with the step name by default.
Labels Here you can add additional labels for all cuts of this step.
Angle If a value is set, all cuts of this step are rotated by the stated value.
If applied, cuts are allowed to be rotated by the defined angles during the
Rotation Angles  nesting process to reduce material consumption. For example, “d90” will
mean that plies are allowed to be rotated by 0°, 90°, 180° and 270°.
Material This button opens the material catalog and we can change the material
for all cuts assigned to this step.
Default offset Here we can set the default offset of our cut segments.
Table 5

8. For our Bulkhead we previously rotated the cut of step 2 by 45° using New Step X
the “ang 45” NestKing Command. To achieve the same result in the Pos: T

MasterCut workspace change the angle value from 0° to 45° (Figure 96) Quantity i

ST%stpos

Comment: ‘

Name*:

9. Now we are done with step 2. Proceed with = %%

Cutstep
[£1 Add Step name to Labels

Add again. The required angle of 0° is already
QK

10. For step 3 just click

Labels*: 2 }
set by default. Confirm with e '
[JRotation Angles: W

Material:

11. Cuts of step 4 are rotated by 45° again. Change the angle to “45” (Figure
96).

def_mat

Default offset: 0.00 | =
*Autotext %stpos (adding step position)
and %cutpos (step position excluding

non cut steps) can be used.

Now we have added all four steps and our step table should look like this: £k 2
™ Step Table Dialog " X
Pos Name Comment Label Angle Rotangs Material Default Offset Add
1 ST ST 0.00 def_mat 0.00 Remove
2 s ST2 4500 def_mat 0.00 Shift up
3 SBB ST3 0.00 def_mat 0.00 Shift down
4 ST4 ST4 45.00 def_mat 0.00
Modify

Figure 97



12. Close the Step Table with = %€ |, 2 “E
)l EE®d

13. Next enter the MasterCut sketcher area by clicking on the

sketcher pencil button [ (Figure 98) or using shortcut
@ on the keyboard.

Figure 98

Note: At the first glance, the MasterCut Sketcher looks like our already known Standard Sketcher, but if
you take a closer look on the Main Toolbar, you will recognize four additional buttons:

[PRTE @ X > € X[ Loyersts) || Ml 0- Design Loyer | Txtheight: (10 B SRR /O-F-%B-X-22BC 4 HMOBB|c-TAVr-HOCEAN-BCUMEA/ - AV ES BB
M Generate MasterCut — You can add cut geometries and labels directly to the sketcher area. If
you want to convert them into mastercuts, just select them and click this button.

Link MasterCut segments — Mastercut geometries can be split into several segments (see
upcoming steps). These segments can then be linked to one another for adding and
managing offsets in a more efficient way.

L Due to the fact, that our Bulkhead cut is just one single cut the linking tool is not required in
this case. But since linking mastercut segments is very powerful, easy to use and can save
you a lot of time chapter D Example Bracket — Using MasterCut Links starting on page 67 has
been added to this user guide.

Equalizer — Segments that should have the same offsets can be linked with each other using

(=) the equalizer. Changes to the offset table are then made in the master segment from which
the slave segments are adjusted accordingly.
Generate RawCuts — Generates and displays all cuts in the Drawing Area.

Table 6
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Each MasterCut is identified by its own ID box (Figure 99). This ID box can be shown and hidden either
via the View tab [Show MasterCut IDs] (Figure 100) or via .

/ File View Edit Modify Draw Measure Window Help
/’l \“*\_\\‘ @ B f Show Element-Position-Numbers F1
[ /7 R | Show Geometry-End-Points F2 Lignl
J( i +  Show Indicators B =
/
r 1 e Fit in Window F4
2] | 12250
D | Layers F5
L 2240 ! Show MasterCut IDs ] I
\ Show RawCuts F
\ | [2230
\ \\‘ ~  Show Ruler on Grid
\ o 2220
\ e Reset
\ o
\ Gl 2210 Screenshot F12
\
Figure 99 Figure 100

The MasterCut ID Box contains following MasterCut information:

S... Standard ID-String P... PlyPack
S AT
1%
Quantity Mirror
Figure 101

If you double-click the MasterCut geometry, you can also find the information in the MasterCut Edit
Dialog:

S MasterCut Dislog

| | SpiitSegments

e ID String

Color
MasterCot Color [ Reset

3% Standord @ PlyPacks

Labes
71 Add Step Label(s): ST, 512,51, 5%

Standard & PlyPack Sasomsecutins o

X

/ Quantity

( Mirror

«
! | 0s
\ Step Seg 1|
‘! \ 151 o
\ \'\ 2| s o0
! \ 3| ST 0.00
| afsu oo
\|
\ \
\ >
\
A
\
\\ A
3 Modify MasterCut (] Show unused Steps 2] Connect RawCuts
Snap Distance: 8 % Fitto Screen oK Cancel
Figure 102
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ID String

Standard &
PlyPack

Quantity

Mirror

The ID string of the MasterCut shows the currently assigned ID. It can be either shown
as an integer number from 1 to 999 or as the corresponding letter combination starting
with A (=1) to ALK (=999).

D
Mum: | 1 | [AUseletter | A

Figure 103

Note: The ID of a MasterCut does not have to be unique. You can therefore have several
MasterCuts with the same ID if desired.

We can use MasterCuts in two different, independent ways.

The first is Standard which we already know from the previous chapters. Here we can
assign our steps, which we have defined in our step table. Links to other MasterCuts
only affect the Standard.

The second way to use MasterCuts is as a PlyPack (or patch). In contrast to the
standard, no links to other MasterCuts are possible here. You can find a more detailed
description in D3. Introducing MasterCut PlyPacks (Patches) on page 84.

As soon as standard is used, i.e. MasterCut is activated for at least one step in the step
table, the S in the ID box is always shown in black, and the following multiplier and
mirror information refer to the standard. However, if no step from the step table is
activated and the MasterCut is only used purely as a PlyPack, the P for PlyPack is
displayed in black and the two following pieces of information in the MasterCut ID box
regarding multiplier and mirror refer to the PlyPack.

The quantity value shows the value from the quantity column. If these values are not all
equal for all used steps the Multiplier value shows “-x”.

Labels
] Add Step Label(s): ST1, ST2, ST3, ST4

) Add MasterCut Label(s): | “none
MCused | Step Comment  Angle| Qty Quasi| Mirror Show | Lock Connect | All Labels added m

AeEmrEEET
2 ST s00| 1] O i Qo ST
3 ST3 O O ® o ST3
a ST4 Ol 0 o ST4
Figure 104 Figure 105

The Quantity column can be used to tell NestKing how often the generated Cuts of the
appropriate step should be added to the nest.

The mirror sign shows if mirrored cuts for the selected steps should be added to the
nest as well. If not all mirror checkboxes are either checked or unchecked, so if they are
in different states, the mirror symbol is displayed grayed out:

Labels
Add Step Label(s): STI, ST, ST3, 574

Add MasterCut Label(s): | "none -5 ﬂ
MCused | Step  Comment | Angle Qty Quasi| Mirror | Show | Lock | Connect | All Labels added

1 T 5|0 o « sn Jx

2 3| O [} o ST2

3 3| 0O o o ]

4 [m] ® o ST4

. Figure 107
Figure 106 g

Table 7
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14. Double-click the bulkhead mastercut (Figure 108).

Double-Click here!

Figure 108

15. Next, split the outline of our mastercut into our four segments ., ., l, l (Figure 109).
Therefor select in the upper left corner of the MasterCut Dialog.

N MasterCue Dislog

| s Seqmerse_| © Caler
! Merge SP3 (. Mo [T 2] Dlbmetater [A | MamernCotor ] et
St Sple Points | / W o S o
i R Lbes
/r \ 7] Add Step Labelis): ‘ ST, ST2, T3, S74.
/ \\'\\ 2 Ada MasterCut Labellss [ “rone
/ e SP1 | e tep] comment| At ty| Qs M St ock| Comnect | A e e
' \7 1 . w1 0 O @ &« B s
/ ;’Zs:: 50 1 0 O @ & B e
/ AR w1+ 0 O @ « B B
K / e = sm 1 00 ¢ B =
/
/
f
’ f
! o
\ o5
Step | Seg 1
\ e
\ 2|52 o
\ DR
\ \ [a] s a0
\ L
\ S SP2
\\ i
\ 7
\ //V/ l
Y e
SP4 (& Nodty Mastercut IShowuned Steps 2] Comnect RanCuts
Seeca ool snupDeince [1 ] [rimsam] ] (o]
Figure 109
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16. Next select split points SP1, SP2, SP3 and SP4 one after each other to receive four segments. Try to
follow the order given here so that your numbering of the segments in the further steps also
corresponds to that in this User Guide (Figure 110).

N MasterCut Dislog

[ spit Segments 0 Color
' Merge Segments 20 Nume |1 (3 PlUseletter | A MasterCut Color ] Reset
Shift Split-Points o
3% Standard &8 PlyPacks
= Labels
EA Add Step Label(s): ST1, ST2, ST3, ST4
7] Add MasterCut Label .
~ MCused Step Comment Angle Qty Quasi Mirror | Show Lock Connect All Labels added
3 12 o 1 0 O © ¢ @ s
/ 2 B ' 0 0 & ¢ B sm
/ 3] 8 0 0 © ¢ B sm
4 B2 ' 0 0 @€ ¢ B s
| {
| [
| |
I
e
(D) (D)
) 05
{ |
| \ Step | Seg1 Seg2 Seq3 Seqd
| \ 1 000 000 000 000
{ \ 2 2 000 000 000 000
\ \ 3 000 000 000 000
\ 4/ 5 000 000 000 0
\
-3
- Moddy MasterCut [Show unused Steps &7 Connect RawCuts
Snap Distance: (8 2| | FittoScreen oK Cancel

Figure 110
17. Deactivate the splitting tool by press .

18. Considering the offset table already used previously, expanded by the segment numbers in the
second line, we can now transfer the offset values from Table 6 into the offset table of the
MasterCut Dialog (Figure 111).

Al A2 13 14
Segment 2 4 1 3
STPO1 0 0 0 0
STPO2 +5 0 +1 +1
STPO3 -5 0 +2 +2
STPO4 +10 0 +3 +3
Table 8
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S MesterCut Dislog

| o Color
Merge Segments. /9\ Nume [1 3] uselester | A MasterCut Color (] Reset
Shift Spiit-Points. ~
/ L 3% Standard @ PlyPacks
/ \~—\ |3 Labels
/ \ 214dd Step Label(s): STI, ST, ST3, T4
/ @ 1 Add MasterCut Label(sk | “none
/ ~

o MCused Step Comment Angle Qty Quasi Mirror Show Lock Connect AllLabels added

sm 0o 1 s
s 5,00 12
51

1
ST 0% 1
1 s1

oooo
oooo
o000
se6g
BREE

\‘ Offeets

[
/
//
[
2
o
g Step | Seq 1| Seg2 | Seq3| Seq4
\ 1S 000 000 000 000
252 o 0w 00 000
\ 3|53 000 000 000 000
\ 4/ 5% 00 00 000 0 \
\\ Offset Table
\
\

Modify MasterCut [ Show unused Steps £ Connect RawCuts.
Segment successfully spit SnspDatance: (8 2| [ FittoScreen oK Cancel
Figure 111

As emphasized by Figure 112 NestKing does all the offset and joining work for us.

N MasterCut Dislog

|; ISP me ) Color
* | Merge Segments. Num: (172 usetetter | A MasterCut Color ] Reset
ShiftSpit-Points
Spli 3 standard @ PlyPacks

[ Add step Label(s: STI, T2, ST3, ST4.
2Add MasterCut Label(s: [ “nane

MCused Step Comment M}Qly@nﬂ‘lﬁm Show. lkatum AN Labes added |
18 s o 1 0 O € « B sn
S 5 = s0 1 0 O © ¢ B s
Gl @ = w1 00 © « @ s
2 s s 1 0 O @ & H su

Setting Table

os

Step| Sea 1| Seg2 Sead|Seq4
[1]s1 0w 0% 000 00
2|52 100 50 10 00
3|53 20 500 200 000
+ EQED
Modify MasterCut ] Show unused Steps  [4 Connect RawCuts

Snop Distonce: [8 12| | Fitto Screen ok || Cancel
Figure 112

19. Furthermore, for each step we need eight pieces of each cut to form a fully closed composite layer
(as we have done previously with the “mul 8” NestKing Command). This setting can be changed
within the Mastercut Setting Table by setting the quantity from 1 to 8 (Figure 113).

MCusedi Stepl Comment Angle} Qty Quast’ Mirror Showl lock‘Connect’ Nlld)elsadded‘
1| B sm ol s |0 O @ o ST
2 ST sols |0 O @ o T2
3| @ sm ool s |0 O @ o sT3
4 ST4 45.00 O O & & ST4

Figure 113
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20. Next confirm and leave the MasterCut Dialog with | ¥

21. If you want to show the RawCuts in the sketcher Drawing Area

as well, just click the -Generate RawCuts- button (Figure
114).

22. The appearing NestKing Info Dialog can be confirmed with yes
% ]

MestKing Info Dialog

Showing RawCuts is deactivated, do you want to show now?

Nein

Figure 115

Figure 114

23. Asindicated in Figure 114, NestKing adds some edge slices at the top and bottom edges. In this case
we don't really need them. To remove these slices double-click the first connection point (green
circle) at the top and remove the checkmarks of the [ConSlices] checkboxes for all four steps (Figure
116).

M) Edit Connection Points - Qty: 1 X

Note: We can track our changes live in the sketcher Drawing Area 3 standard
on the mastercut and see the effect of each action immediately. Step | Lock|Show| Conyp | Sonsice

ST1 Straight dir | O
Straight git 1 O
Straight dir 1 O

sightdie | [T

ST3 &
ST4 N

W -
Q00O

24. Confirm and save the changes with . ©€ | (Figure 116).

[ Show unused Steps Connect RawCuts

25. Remove the edge slices for the second connection point at the
bottom as well by repeating the previous two steps.

oK Cancel

Figure 116
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[=]
26. To save our changes click on the Main Toolbar.
Note: Mastercuts require a new file format called NkMCuts to save all necessary information. You

can either change the default file name or just leave it as it is.

X

' (W SaveFile
v <) £ "B_BULKHEAD" durchsuchen

By 0

<« v, ¢ <« 02_USER_GUIDE > ADD_FILES > B_BULKHEAD

Organisieren v Neuer Ordner
Name Anderungsdatum Typ GroBe
3 Schnellzugriff
Es wurden keine Suchergebnisse gefunden.
@ OneDrive
@ OneDrive - Personal
3 Dieser PC

¥ Netzwerk

Dateiname: | [FLGEEENRERC T
Dateityp:  NkMCuts files (*.NkMCuts) v

A Ordner ausblenden

Figure 117

27. Click save (Figure 117).

28. Leave the sketcher by clicking the -Exit Sketcher- button B on the Main Toolbar.

29. Back in the MasterCut workspace click the -Generate MasterCut output- button 3 (Figure 118).

File View Basic MasterCut Window Help
NS
AR W ESHNBE
<

Generate MasterCut Output

Figure 118
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30. Now NestKing generates all cuts and further adds all NestKing Commands as displayed in Figure
119. So basically, everything we had to do by hand as presented in chapter 4a) Standard workspace,

is now generated automatically.

File View New Sesc
plon EEB

sT4

A

Figure 119

Nice! We have just finished the lay-up generation. Now you know how to generate cuts by using the
Standard workspace and the MasterCut workspace as well.

For the Bulkhead cut design, existing solely of four compound layers and one cut per compound layer,
both ways are fine. But for composite parts with more compound layers and more cuts per layer the

advantage of the additional tools offered by the MasterCut workspace quickly outweighs the Standard
workspace approach and is the recommended way.

Next, we can proceed with nesting our output data, which is part of the next chapter 5) Nesting.
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5) Nesting

Draw

EDly LAY-UP DESIGN
hand

All cuts of our composite Bulkhead are generated and |
additional information is also added by using NestKing s
Commands.

Standard
*dxf

MasterCut
Optimizer *nkmcuts Plybook

Now we are ready for nesting and this chapter will show
how to do it.

bl

Depending on the workspace used for previous Step 4, you will find the -Nest- button “= on different
spots:

1) Using the Standard workspace (4a) Standard workspace):
é:;;munwmmna-m IB LY
9!#0.””“‘5\9

/‘ Taromaed tesing |
mul 8 lab STPO1 mul 8 lab STP02 mul 8 lab STP03 mul 8 lab STP04
ang 45

/ ang 45

Figure 120

2) Using the MasterCut workspace (4b) MasterCut workspace) after generating the MasterCut
output:

) MaterCut Outpus - o x
Fie View Net Buic

sle|n B8

s
b S
ang
0
B

Figure 121
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5.1. PreNest Settings

bl
After clicking the nesting button “= the PreNest Settings Dialog will appear.

(™) PreNest Settings ?
[ Apply All
[4] Apply optimization - maximum deviation in [mm]: =

i Apply reduced inner geometry check

Combine small cuts in subnests
Maximum size of cutx in [mm]: | 2o 2

Maximum number of cuts in subnest: | 2p =

3 Apply pre-nesting

[ Use unique label size:  Min: |5 £ Max: |10 2

[ Apply automatic label positioning

Figure 122

For more detailed information regarding the prenest settings see also chapter H1. PreNest Settings
starting on page 171.

2. For our Bulkhead cuts the standard values are fine (everything is checked as indicated in Figure

122). Proceed with [estan ]
Now there are two possibilities:

(1) If the cut generation process is successful and all NestKing Commands are set without any
discrepancies the Nest Dialog, as described in following chapter 5.2. Nest Dialog, will appear.
Perfect! Just proceed with the next chapter 5.2. Nest Dialog on page 61.

(2) If our dxf file contains any unassignable geometries or label objects, or if there are any unknown
NestKing Commands on layer 9 an error message will be displayed in the Description Box (Figure
123). In this case we need to proceed with section 5.6. Error Handling on 67 first.

mul 8 lab STPO1 mul 8 lab STP02 mul 8
™~ ang 45 ~

/ =~

1
/

iy S M)
S

Figure 123
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5.2. Nest Dialog

If cut generation and NestKing
Command interpretation was
successful, the Nest Dialog pops up.
As highlighted in Figure 124 this
Nest Dialog can be split into three
levels:

1. Material level: For our Bulkhead
cuts we have no material assigned
so the default material is used
(def_mat) (Figure 124).

2. Nest level: Further, we have not

divided our cuts into separate nests.

Thus, there is also just one default
nest tab (def_nest) containing all
our cuts.

3. Container level: Cuts of the same
nest will be automatically
subdivided into separate containers
as soon as the nest exceeds the
predefined nest length during
nesting.

(N) Nest X
| @ def_mat .
Material
MATERIAL
[ userdefined Select Material Source:
Name (default): def_mat Article number: Orientation angle [*]: 45 =
Width [mm]: 1250 < Margin top [mm]: 5 2 | Margin bottom [mm]: 5 =
Length [mm]: 12000 > Margin left [mm]: 5 2 | Margin right [mm]: =
[JUse rotation [ Mirror Weight [g/m®]: 0 =
. def_ne:
Nest

NEST ) N

Name (default): 120 2 Gap [mm]: 3 ‘:“

[ Use rotation Rotation angles [*]: I:l [ Mirror

1 .

Container
CONTAINER
Nest width [mm]: | 1240 - [ Use Nest length [mm]: |2490 =
Wotkepace
Material
show material di M show kspace dii
Nest Mode: | Auto v Hybrid Ratio: 0.5 . Fill cutouts: before nesting (fast) v | Export Settings

Nest Simulate

View

Report

Figure 124

Export

OK Cancel

For more detailed information see chapter H2. Nest Dialog starting on page 171.

3. For nesting our Bulkhead cuts the default settings are fine. In some cases we just need to adapt the

nest width (Figure 125).

Nest width [mm]: | 1240 2

Use Nest length [mm]: [ 2490

Workzpace

Taterial

I

[ show material dimensions E‘ show workspace dimensions

Nest Mode:| Auto

~ | Hybrid Ratio: 0.5

9

. Fill cutouts: before nesting (fast) v

Figure 125

Export Settings |
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4. Click! Net | and the Nest Window will show up:

Run: 9 of 120

Current best fit : 2226.34mm
Fitness Ratio: 0.954546

Run time: 25.9%4s

Cycle time: 3.152s

Indi time: 34.6374ms
Average cycle time: 2888225

Nestmode: NFP

Hybrid Ratio: 1

Number of Threads: 6
Population size per thread: 91
Overall Population size: 546
Thread errors: 0

Other errors: 0

Siip.

Figure 126

On the right you can see the current nest status. In this case due the small number of cuts and no
rotation constraint, the NFP nesting mode was selected automatically. More information regarding
nest algorithms can be found in chapter H2.4 Nesting Modes starting on page 177.

5.  We can run all 120 cycles, or we can also abort the nesting process by clicking! *P | as soon as
we are happy with the nest result.
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ATTENTION: The following steps are only required if you are using Wingman to control your cutter! If
you are not using Wingman jump to step 11 on page 64.

5.3. Export for Wingman

Wingman is a software used for controlling the cutter. It is offered by ISODev GmbH based southern

Germany.

Before we can export the nest result for Wingman we need to ensure that our dxf export settings are set

properly. File View Basic Analyse Tools Window Help
& Mew file Ctrl-N
6. Therefor close the Nest Dialog by clicking | 9% Open File Ctrl-0
— Save Ctrl-5
. . . S Shift-Ctrl-5
7. Open the Options Dialog (Figure 127). e s e
Export for Laser
. Opti
8. Go to the Nestdialog tab and scroll down to set pHONS
following export settings: Exit Alt-X
Y . *
a. Set [Default export file format:] to [*.dxf]. Figure 127
Note: With this setting you don’t have to change =" &
Software el 2 - ' - i
the file format to DXF everytime you export a oy a e i IR
nested ﬁle Link [ Convert labels to geometries for export.

b. Disable [For DXF Export - to save cuts of
subnests into a separate block (block in

block)].

Note: Wingman is not capable of block in block.
Update June 6, 2023: Mr. Alfons Wess confirmed
that Wingman is also capable of block in block but

Mastercut [ Convert labels and geometries to plot objects for export
Mastercutoutput Cutter optimization gap in [mm]: 100 5

Cutter 1
Material
Prenest Default nesting mode: | auto v
Nestdialog
Other

Fill cutouts: | yes, before nesting (fast) v

Default hybrid ratio: 0.50 [==

Default export file format: | *.dxf v

[ For DXF Export - put cuts of subnests into a separate block (block in block)
For DXF Export - export entities on layer 1 on layer 4

Maximum nest cycles: \ 500 =

Maximum nest gap in [mm]: 20.00 =

Maximum nest deviation in [%/100]: 010

OK Cancel

| have not tried it yet, so you can also enable

block in block and try it on your cutter as soon as

Figure 128

you are using subnests (see also chapter H1.1 Subcuts).

c. Enable [For DXF Export — export objects on layer 1 on layer 4] (Figure 128).

Note: Older Wingman Version ignores text on layer 1 (text is neglected and not visible in Wingman).
Activate this checkbox to export text and geometries on layer 1 (text layer) on layer 4 (plot Layer)

instead.

button

Now close the Option Dialog with

oI,
= again.

oK

and reopen the Nest Dialog by clicking on the nest

10. Confirm the PreNest Settings Dialog with .
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11. Click | BPet | 3sindicated in Figure 129.

R Nest
O detmat

MATERAL

[userdefined Seect Matersl Source: [ File

Neme (defeut  def et A Orientaticn angle [} 45

Width o % T Magnoplmml 5 % Margin bottom [mm 5
Length [mm}: 12000 T Margin left [mm}: I Mergin nght lmm}:
[use etstion " DiMerer Weigh [/l
QO defnest

I NEST — - -

Name (defauty | defnest ] cyes [ 5 cpmer &
Bluserotaion  Retstonangies ' [0 Clior
1

CoNTARER

e it i [T ] s e engh [0 [2

= e

Figure 129

12. NestKing uses the original DXF file name as default export file name. In case our default export

format is also DXF the default export file name will be extended by “_export” (Figure 130). This
prevents accidentally overwriting the original DXF file.

N Export

X
€« © A | « 02USER GUIDE > ADD_FILES > B_BULKHEAD vio O "B_BULKHEAD" durchsuchen
Organisieren v | Neuer Ordner | =y @
Name Anderungsdatum Tp GroBe

# Schnellzugrift
® bulkhead_orig.DXF 19.062023 07:31 DXF-Datei 31Ke

@ OneDrive

@ OneDrive - Personal

3 Dieser PC

¥ Netzwerk

Dateiname: | [pulkhead_orig_expor | =

Dateityp: | DXF files (*.dxf)

~ Ordner ausblenden Abbrechen

Figure 130

13. Finally save the nest file by clicking the save button [speichem ],

Perfect, now you have created your first nest file that we can pass to the cutter.
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5.4. Cutter Simulation

NestKing also offers an additional feature called cutter S .
simulation. To open the Cutter Simulation Window click p—— .
Simuiste | (Figure 131). e — s -

Length lmmk

[luserotation CMeror

@ defnest
N Cunting Sindation x | nNesT -
Nome(defaulty | delnest Cycles: 5 Gpleek 3 %

et oy Dluserctation  Rotstonangies'k [0 Clinor

1

CONTAINER
Nestwidth [mml: 1240 [2] (2]Use Nest ength fmm: [2490 12

041227351 mem
27290 e

s before nesing (fast) v | Export Setings

e e

Figure 131

Cutting duation of maters def mas 15195455  min
Addtions

suve

<l > e Close
2 L W|:| Rontimein(s} | 314559 Simulaton Spees: 1 v Fromes persecond |30 |2
£ =

Figure 132

To start simulation, click the >>! button (Figure 132). If you click the same button again you can pause the
simulation. With [=</you can play the simulation backwards. With | ! you can go one step back and in

contrary with /> I you can go one step forward. Further you can also change the simulation speed
Simulation Speed: |1x and the frame rate Frames per second: E: .

In the right column you will find an estimate of the overall cutter time.

All settings underlying these calculations can be changed in the Options Dialog in the Cutter tab.

N Options X
File View Basic Analyse Tools Window Help ‘ s | I— -
— ————————— |iye
@ Mew file Ctrl-M B Workspace length in {mm]: | 250000 1%
Link
—_— . iRetercat Cutting simulation frame rate in [fps]: 30 2]
Open File Ctrl-0 Mastercutoutput
Cutter Homex position in [mm]: | 2500 =
— Save Ctrl-5 Ml Homey posiionin fmml: | 1012 ‘
. * | Nestdialog Jerki /a3l 20000 &
Save as... Shift-Ctrl-5 Other ot E- |
Acceleration in [mm/s2}: [ 1000 = |
Export for Laser Postioning spesdn sk [ 10005
Cutting speed in [mm/s]: 5002
Opﬁuns Printing speed in [mm/s]: 200=
Drawing speed in [mm/s]: 5002
Exit Alt-X | Addition cutting time per cut in [msl: 0= o
0K Cancel
Figure 133 Figure 134
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5.5. Cutter Report

You will find the report button | Report

of the Nest Dialog (Figure 135). This report contains all
relevant data of all materials and nests of the current file.
Relevant data are the overall cutting time, the material
consumptions as well as the overall cut area with the
weight of the cuts (Figure 136).

on the left bottom

&

) Nest x
@ defmat
MATERIAL
Dluserdefined | Select Material Source: File
Nome (defautt: | def_mat Article number Orientation angle ['}: | 4
Width [mm 1250 2| Margintop [mm} <] Margin bottom [mm}
Length [mm} 12006 <] Margin left (mm: 2| Morgin right (men}:
(] Use rotation [ Mieror Weight [g/m:
© def nest
| NEST —
Name (defauty [ def_nest | cyctes 120 3 Geplmml: [3
MUserotation  Rotation angles [°} ] [ Mirror
1
CONTAINER

Netvicth men [158 [5] [ZUse Netength (o [2890 5

(N) Report X
[
i
Horizontal position speed 1000 mm/s
Horizontal cutting speed 500 mm/s
Horizontal printing speed 200 mm/s
Horizontal drawing speed 500 mm/s D show materal imensions [Z]show workspace Gimensions
I |acceleration 1000  mm/s"2
Jerk 20000  mm/s"3 Nes Mode A ] b Rt 05 2]l cotous e meiog 0o | [ B Saings
Minimum cutting length 1% mm
Cutting limit angle 40 Net St
Report View oK Cancel
RESULT:
Figure 135
1) MATERIAL -def_mat- » ‘
o SR o e If the file contains all cuts of the composite
NEST -def_nest- . .
Container -0- 5.19546 min  2.73741 w2 1.82647 w2 part and the material we|ght of all used
+ Rdd. Fontalne? time 10 min " . . .
+tiaerialmergie kil materials is set correctly, the calculated weight
Sum container 15.1955 min 2.7765 m*2 1.82647 m 2 . . .
of the cuts is also a good estimation for the
Sum nests 15.1955 min 2.7765 m~2 1.82647 m~2 ﬁnal weight of the part itself'
SUM 15.1955 min
e - In our case the material weight is zero by
default. Thus, the overall weight of cuts is also
OVERALL CUTTER TnE 15.1655 min zero. But we can easily change this if we close
OVERALL WEIGHT OF CUTS 0 kg . .
the Report Dialog and set the material to user
defined and the weight to 200 g/m? (Figure
137).
N Nest X
@ def_mat-1
Select Material Source:
v Slore Name deat: Atdenumber [ ] Osenstonangelt [
Width [mm]: @: Margin top [mm}: |:: Margin bottom [mm} |::
Figure 136 Length [mm]: 12000 = Margin left [mm]: 5 = Margin right [mm]: |5 E
[ Use rotation O Mirror Weight [g/m’: 200 E
If you click on the | &Pt | bytton again the ® i
. . . | NEST
calculations show that the overall weight of our cuts is Name e [senen ] e @ oot [
. [Userotation  Rotation angles [*]: : [ Miror
about 0.36529 kg (Figure 138). - = 2
1) MATERIAL -def mat-1l- N(imifm,; [1220 2] BuseNestiength (mm): [280 2
Duration Consumption Cuts Area
NEST -def_nest- e
Container -0- 5.15691 min 3.5729 m~2 1.82647 m"2
+ Add. container time 10 min Farsrial
+ Material margins 0.4639¢ m"2
Sum container 15.1569 min 4.03636 m*2 1.82647 m*2 /ms/ N
g QU IO
Sum nests 15.1569 min  4.03686 m'2  1.82647 m2
suM 15.1569 min 2 N A QQ
Material areal weight 0.2 kg/m"2 [lshow material dimensions [ show workspace dimensions
WEIGHT OF CUTS 0.36529 kg

OVERALL CUTTER TIME
OVERALL WEIGHT OF CUTS

15.1569 min

0.36529 kg

Figure 138

Nest Mode: | Auto ~| Hybrid Ratio: 05 | 3

Nest Simulate

Export

Figure 137

Fill cutouts: before nesting (fast) | | Export Settings

Cancel
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5.6. Error Handling

This chapter is intended to give you a brief introduction to
how to deal with errors and warnings. These messages mainly
appear during the cut generation process initiated by clicking
on the of the PreNestSettings Dialog (Figure 139).
NestKing automatically tries to generate cuts based on our
input geometries and texts. Further NestKing also tries to
interpret all NestKing Commands and tries to assign this
additional information to our cuts.

() PreNest Settings ?

[ Apply All

[ Apply optimization - maximum deviation in [mm]: | 0.10 |5

[ Apply reduced inner geometry check

Combine small cuts in subnests

Maximum size of cutx in [mm]: | 20 =

Maximum number of cuts in subnest: | 2p B

3 Apply pre-nesting

[ Use unique label size:  Min: |5 = Max: |10 =

Apply automatic label positioning

When these input geometries and texts are causing
discrepancies and cut generation or NestKing Command
interpretation fails NestKing returns error and warning

Cancel
messages. These messages are added to the Description Box
at the bottom left of the Standard View Window (Figure 140). Figure 139
FR o8| M 2B p
mul 8 lab STPO1 mul 8 lab STP02 mul 8 lab STPO
S ;}/ ~~.._ ang45 / L‘H%\*z%

’r" : DESCRIPTION

| / INFQ - No selfoverlapping geometries found...

‘ { INFO - Mo overlapping geometries found...

| { @ WARMING - Mon connectable outer geometry detected
| \ INFO - & Geos simplified...

| ) INFO - Mo Geo repaired...

& ERROR - Open outer geometry detected..,

Generating CutComs failed, 1 error eccured...

S P VALUE

Beurdery fres

Figure 140

As indicated in red the error message states that an open outer geometry was detected. In addition, also
a warning message is listed in orange.

Note: You can click on messages marked with colored circles to highlight the objects causing the
message.
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Following steps are intended to give you an example how errors and warnings can be handled and

solved.

1. Open the Bulkhead example file resulting from Step 4.a., containing all Bulkhead cuts ready for
nesting: bulkhead_orig.DXF.

(N) Choose afile X
<« v. P <« 02_USER_GUIDE > ADD_FILES > B_BULKHEAD v 0 £ "B_BULKHEAD" durchsuchen
Organisieren v Neuer Ordner f== v A o
Name . Anderungsdatum Typ GroBe
3 Schnellzugriff
(N) bulkhead_mastercut.NkMCuts 12.07.2023 10:49 NKMCUTS-Datei 7KB
@ OneDrive (N) bulkhead_orig.DXF 11.03.2024 16:36 DXF-Datei 16 KB
@ OneDrive - Personal
3 Dieser PC
=¥ Netzwerk
Dateiname: | bulkhead_orig.DXF v | Al Files (v gticrzccNKM v |
Figure 141

2. Next, bring up the Standard Sketcher by clicking -] on the Main Toolbar or using the @ keyboard

shortcut.

File  View

Basic Analyse Tools Window Help

fE S

SR M MxE

Sketcher i

mul 8 lab STPO1

Figure 142

mul 8
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3. Line: Activate the line tool by clicking g or using the -LINE- Command as (Figure 143).

Fle View Edt Modty Onm My

LY
PRIBM X DC K| | Layerss) || W3- OvterGoor Terege [0 KGBRX /B F-%-X-2X0DF 4 -T/V -HOCHAT -HCWNEBA/A-AVFS @B
/‘ tne §

mul 8 lab STPO1 mul 8 lab STPO2 mul 8 Jab STPO3 mul 8 lab STP04

/ ‘\\\ ang 45

ang 45

UINE Pleiect start point. soapsize: 8 3L W o

Figure 143
a. Draw aline inside the command box of STEPO1 as indicated in
Figure 144.

b. Ensure that our generated line is assigned to layer 3. If that is
not the case pick the line and select layer 3 in the layer ‘
selection drop down menu in the Main Toolbar

Layers(F3) . 3 - Quter Geos |v Text Height: IL = ‘
. 0 - Design Layer ‘
- Text Layer |
.?_—InnerGeos ‘
|
. 4 - Plot Geos
. 9 - Command Layer [

or click on key @ on the keyboard. Figure 144

4. Command Error: Further we also intentionally want to produce

an unknown NestKing Command error. Therefor double-click on mul 8 lab STPO1
I ” . “ ” T Text Dialog X
our “mul 8”- Text object of STPO1 and change the text to “mult 8 - =
in the appearing Text Dialog (Figure 145). taer
Height: E:
Angle: : ]
5. Leave the sketcher by clicking the exit sketcher button = on the
Main Toolbar.
Figure 145
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6. Back in the Standard Viewer click “= (Figure 146).

File View Basic Analyse Tools Window Help
fal=g -}
LR|Isw MM ®E

Ve

mul 8 lab STPO1 mul 8 lab STP02 mul 8 lab STPO3

ang 45

Figure 146
7. The appearing PreNest Settings Dialog can be confirmed without any e seting: :

further changes with (Figure 147). Esppy A1

[A Apply optimization - maximum deviation in [mm]: | 0.10
[ Apply reduced inner geometry check

1 [Z] Combine small cuts in subnests.

Maximurn size of cutx in [mml: [25 =

Maximum number of cuts in subnest. |29 1=

[ Apply pre-nesting

[AUse unique label sizer  Min: [5 2] Mac [10 2

[A Apply autematic label positioning

v ' N

Figure 147

8. Now a warning Dialog appears,
stating the optimization maybe mult 8 lab STPO1 mul 8 lab STP02
failed due to overlapping
geometries and it asks if
NestKing should try to remove
these overlaps automatically.

1T ang 45

Geometry optimizer

Optimization failed maybe due to overlapping geometries (see highlighted geos), should
NestKing try to remove them autematically?

Nein
Note: NestKing also already

highlights our line geometry
(Figure 148). 1

Confirm the warning message with

|

DESCRIPTION
Autonest started...
INFO - No neglectable entities found.
© WARNING - Non connectable outer geometry detected...

Figure 148
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9. Now the Description Box states that three errors
occurred.
Note: The previously added red line as well as our mults lab STPO1
manipulated “mult 8” command is clearly

highlighted.
If you click on the error messages in the Description
[

Box you can zip through all errors and warnings

(Figure 149).

INFO - No neglectable entities found...
ERROR - Command -mul- requires an unsigned integer number follows

DESCRIPTION
Autonest started...
i |
© ERROR - Open outer geometry detected... < | Click here!
€dby 3 'q for quasi-isotropic rotation

© ERROR - Unable to set command...
Generating CutComs failed, 3 errors occured...

Figure 149

10. To resolve these errors, switch back into the Standard Sketcher with % or using shortcut EI

(Figure 150).

File View Basic Analyse Tools Window Help

RN OF |
SR W Msd
Sertcher

lab STPO1

quasi-isctropic rotation

DESCRIPTION

Page 71/180
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11.

12.

Delete: Back in the sketcher area select the line

File View Edit Modify Draw Measure Window Help

Gl |
causing the error and click % in the Main Toolbar PRIDBRS X T [My-oowomn o] vt [0 FK + B
(Figure 151) or press on our keyboard. y
Reset: Now you may recognize that a grey line with mult’8 lab STPO1
two markings at its ends remains. They can be neither
picked nor deleted. These NestKing indication objects
can either be left or removed by clicking on the reset
button R on the Main Toolbar (Figure 152).
|
200 l
File View Edit Modify Draw Measure Window Help &
G
ORIM@® I DE X[ Layersts ||l 3- Outer Geos o Tetheight: [10 (2] I b & i
/ mult 8 lab STPO1 Figure 151
o,.... Note: Clicking the reset button also clears the
Description Box and the error marking at our
) manipulated “mult 8” Command also disappears
i (Figure 153). So, if there are several more errors
Panors it is recommended to reset at the end, after all
| errors have been fixed.
i Consider, you do not even need to reset, as error
messages and objects are automatically
150 removed when you start the nesting process

Figure 152 again.

13. Text: Finally remove the added letter “t” from our

“mult 8” text to get the correct “mul 8” NestKing
Command. Therefor just double-click on the “mult 8”-
text object and remove the “t” in the text entry
(Figure 154).

Mmult 8 | Trous x1b

Text: mul|8 w
Layer: | e ComnNLayer v| L
Height: |18 =
oK Cancel T
Figure 154

File View Edit Modify Draw Measure Window Help

fall=g: ]

ORIMED K DE X[ Layersies) || [l 3- Outer Geos | TetHeignt [10 2] 1 b B2 R X

mult 8 lab STPO1

50

350

Command -

DESCRIPTION

Highlighted and/or focusec

d geometries and texts are reseted, indicators deleted...

Figure 153
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11. Save: To save all bug fixes just press = on the Main Toolbar or use shortcut FCTRL- + @
Exit Sketcher: Leave the sketcher by clicking the exit button B on the Main Toolbar.

12.
13. Automated Nesting: Back in the Standard Viewer try nesting our corrected file again. Therefor let’s
bl
click on the nest button “= in the Main Toolbar (Figure 155).
OR[&® 7 M & @
mul 8 lab STPO1 mul 8 lab STPO2 mul 8 lab STPO3
/T [~ ang4s I~
— | ! 2
I‘I S ‘ I‘ I‘“ I
f Il |
‘ | \ "\\ |
‘ \\ \\ —
\ 3\ 1 \ ’/2{4‘
i\ \(‘(@(@«
Figure 155
N PreNest‘Semngs h 2
. . . . . ™)
14. The appearing PreNest Settings Dialog can be confirmed with e
. [ Apply optimization - maximum deviation in [mm]: @ =
[CNest &l J\ithout any further changes. E2Apply reduced s geometycheck
Combine small cuts in subnests
Maximum size of cutx in [mml: [20 =
0 =

Maximum number of cuts in subnest:

[ Apply pre-nesting

[AUse unique label size: Min: [5 2] Max: [10 2

[ Apply automatic label positioning

Cancel
Figure 156

If all data is set correctly the cut generation and NestKing Command

interpretation completes successfully. The Nest Dialog should appear
on our screen. Here you can just proceed as described in chapter 5.2.

Nest Dialog on page 61.

That’s basically the way how errors can be handled an eliminated. If
you still have any troubles, just let me know (office@nestking.at)!

Figure 157
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D. Example Bracket — Using MasterCut Links

D1. Introduction

This chapter explains how links can be used to make cut generation faster and easier. As in chapter A, the
bracket is also used here as an example (Figure 158).

To repeat, the bracket is an asymmetrical
composite part with a hole at the bottom. It
exists of five compound layers with three
additional reinforcement layers around the hole.

5 layers overall

3 additional
___reinforcement layers

Figure 158

Figure 159 shows the tool used for lamination and Figure 160 shows the tool together with the already
finished part.

Tooling
g2

__scribeline

Figure 159 Figure 160

All cuts are derived in a 3D CAD software (Solid Works, CATIA V5, Solid Edge, ...) and saved as flattened
2D geometries in an DXF-File (Figure 161).

___upper cut

__bottom cut

o _reinforcement cut
- (eo <
b“r
3
)
>
*\0

Figure 161
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D2. Workflow

1. First open

| File Help

the bracket example file (bracket_cuttings_CATIA_export.dxf):

e E

Figure 162

N Choose a file

«

~ 4 [l « 02.USER.GUIDE > ADDFILES » C_BRACKET

Organisieren +  Neuer Ordner

# Schnelzugeift

Name Anderungsdatum

@ Onedrive

@ OneDrive - Personsl

I Dieser PC

& Nezwerk

o
& bracket_cuttings CATIA export.cuf 200620230802 DXF-Date: Bl

X
] £ *C_BRACKET durchsuchen

2y m @
Grote

Osteiname. sce g CATA ot

<] [ gk

[inen ] [ brechen |

Figure 163

2. Inorder not to overwrite the original file save the opened file with [Save as...] (Figure 164) to a new

file “bracket_cuttings_01.dxf” (Figure 165).

File View Basic
| New file
E Open File
— Save
Export for Laser
Options

Exit

Analyse Tools Window Help

Ctrl-N
Ctrl-0
Ctrl-S

Alt-X

3. Next click the -Generate MasterCut- button

Figure 164

W SaveFile

x
4 | « 02.USER GUIDE » ADD_FILES > CBRACKET v U £ "C_BRACKET" durchsuchen
Organisieren v Neuer Ordner = @
Name - T Grate
> s Schnellzugiff
) bracket_cuttings_CATIA_export.xt DXF-Datei 7K
> @ OneDrive
> @ OneDrive - Personal
> I Dieser PC
> ab Netzwerk
Dateiname: | bracket_cuttings_01 ™
Doteityp: | AllFiles (*dxf:".gtk) >
1 Ordes it ==

Figure 165

4. Our geometries are not optimized yet. So, confirm to optimize them now by clicking the yes button

MestKing Info Dialog

o Geometries are not optimized jet, should they be optimized, before generating master cuts?

*

| | Abbrechen

5.  Maximum gap between geometries of 0.1 mm is fine >

Figure 166

Confirm with .

N) Geometry optim...  ?

Enter optimization tolerance in [mm]:

o 3

[ ok | cancel

Figure 167
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6. Now that you are in the Mastercut workspace. Start by setting up our master table i (Figure 168).
7. As stated in the Bracket example description we need five compound layers over the complete
lamination surface and three additional reinforcement layers around the pin hole. Regarding
reinforcement cuts we have two options to add them:
(1) Add reinforcement cuts via a MasterCut in combination with an additional step in the master
table.
(2) Add reinforcement cuts using standard geometries and use NestKing Commands for assigning
labels, multiplicator and material. Basically, this is the same procedure as shown in chapter 4a)
Standard workspace.

Rl |

SR EENE
N Step Table Dialog 2 x
Pos Name Comment Label Angle Rotangs Msterial Defoult Offset Add |
1 sn sm 000 def_mat 000 n e
Export Table “
Import Table  L___ /
Clear Table o /
53
oK Cancel #
/ \
{ )
T3l
) /,‘
| 5
| -~
Figure 168

In this case | want to show you how to add reinforcement cuts with option 1, using an additional
master step. Therefor we add altogether six steps to our master step table. ST2, representing
compound layer 2, and STP4 (Figure 169 center), representing compound layer 4 (Figure 170 left),
are rotated by 45°. Additionally as indicated in Figure 170 on the right step 6 is renamed to “REINF”
to emphasize that this step will be used for the reinforcements cuts.

N Modify Step - Qty: 1 X N) Modify Step - Qty: 1 X ™) New Step X
Pos: T E Pos:  E Pos: [ E
Cutstep Cutstep Comment: l:]

Add Step name to Labels Cutstep

[“] Add Step name to Labels
Labels*: ST

Angle in [deg]: 0 £
[[]Rotation Angles: :]

Material: defmat

Default offset: 2

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

OK Cancel

Angle in [deg]: 4| 2
[]Rotation Angles: :

Material: defomat

Default offset: =

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

OK Cancel

Figure 169

M Add Step name to Labels

Angle in [deg]: 0 2
[Rotation Angles: l:]

Material: def 'mat

Default offset: =

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

OK Cancel
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(N) New Step X
Comment: |:]
MG utstep
[ Add Step name to Labels
Labels*: ST4
Angle in [deg]: E

Material:

Default offset:

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

8.

(N) Step Teble Dialog

Pos Name Comment Label Angle Rotangs
1 8T ST 0.00
2 SR s 45.00
3 SB s 0.00
4 ST4 ST4 45.00
5 ST5 STS 0.00
6 REINF REINF  0.00

(%) New Step X (%) New Step X
Pos: I:‘ ol Pos:
Quantity: |: Quantity:
Comment: l:\ Comment: |:]
Cutstep [ Cutstep

Add Step name to Labels

Labels™

Add Step name to Labels

Labels*:

Angle in [deg]:

[JRotation Angles: |:,

Material:

Angle in [deg]:

Material:

def_mat

Default offset: Default offset:

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

Finally, confirm and leave the master table with .

Lok | [ Cancel | ok | [ Concel |
Figure 170
7 X
Material  Default Offset
def_mat 000
def_mat 000
def_mat 0.00
def_mat 0.00
def_mat 0.00
def_mat 000
| Export Table |
jﬁlporﬂab)e]
Clear Table |
ok | [ concel |
Figure 171

9. Next click the =] button. Due to the fact that we haven’t saved our mastercut file yet the Save File

Dialog will pop up. The default name “bracket_cuttings_01" is fine. Click [speichem |

(N SaveFile
T <« 02_USER_GUIDE > ADD_FILES > C_BRACKET v |0 O "C_BRACKET" durchsuchen
Organisieren v Neuer Ordner v (2]
A
Name Anderungsdatum Typ GroBe
# Schnellzugriff
Es wurden keine Suchergebnisse gefunden.
@, OneDrive
@ OneDrive - Personal
[ Dieser PC
¥ Netzwerk
Dateiname: | bracket_cutting v| i
Dateityp: | NKMCuts files (*NkMCuts) 9l
A Ordner ausblenden

I Speichern I ‘ Abbrechen ‘

Figure 172
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. ﬁ X File View Basic MasterCut Window Help
10. Next, enter the MasterCut Sketcher with (Figure e E
173) or using the @ shortcut on the keyboard. R 8 EERNBE
o

==

Figure 173
Our goal now is to link the segments indicated in yellow and green with
each other (Figure 174).
To do this, we first need to split your mastercut contours into segments.
Figure 174

11. Therefor double-click on the first mastercut above to open its MasterCut Dialog (Figure 175).

aew
PRI SE X lywsen| W3 veienine e [ I KRGRR /AT %X AABCHHODE = - T/ -QOOAT-ACANMA/ A-AVPS B8

N Jom Double-Click here!

Figure 175

12. SPLIT SEGMENTS: Here use the | ®Plitseaments | tq0] and pick both lower edge points SP1 and SP2 to
split the outer geometry into two segments (Figure 176).

sp1

SP2

Figure 176

13. Confirm with | 9K
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14. Let’s do the same for the middle mastercut as well:
a. Double-click on the mastercut itself.
b. Click Split Segments

c. Pick split points SP1, SP2 (Figure 177).

N MeseCot Dialog

| spisementy R
Mergeegen et [ B MaseCorColor [ Rt
St S Pots

ST, 572, T8 5T4. 575 RENE

g Mt Cat Lakels

MCued Step | Comment Angle Oty Gussi Wirror | Show. Lock | Connect AN Labels dded

=E

KRR R
oooon
coooon
gaggss

O
BHsGEE

oon0ce
liefesfe]

SP1

Modty MasterCut

[Tshew Dugedsteps [ Cornect anCuts

SupDisance (2 2 Fittascen

Figure 177
d. Clickl ©% | to confirm.

15. After splitting our mastercuts into segments we can link them with the link tool button © on the
Main Toolbar (Figure 178) or using the -LINK- Command.

KeQXX/7B-F-%-X- 22074 w@! s~-T/Zr-000

16. Next the Command Prompt states to select a master / T /
segment (Figure 178). —

Note: Actually, it doesn't matter which of the two segments

\? T =
we select first as the master segment and which as the slave = 755 -/
segment.
= Master
17. Select the slave segment.
18. Deactivate the Linking tool by pressing the key. T
/
L)
. . - . \
19. Double-click the link and see what the Edit Links Dialog i
Figure 178
offers.
Gae ot o [ [
T
( ) R
& A e o | G

Figure 179
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Edit Link Dialog: The following Table 9 shows the different settings of the Edit Link Dialog. The effect of
each change can be directly seen in the Sectional View (Figure 180). Further also the raw cuts in the
Sketcher Area adapt accordingly. Feel free to play around.

Sketcher Area

o

[A Overlap first layer

Ignore sed steps
Offset step in [mml:

Repeat sequence after

Constant Overlap [mm: 000  *

500 (=
Offset direction:
0 =

Step

st
s
s
ST
sTS
REINF

[o]w]a]w/n]=

s \[ Connect RawCuts

.0
\
[JShow unused Step:
ve Sectional View

Offset.Control Settings

Color

tink [ =~ Tble Reset

Sectional View

Toolangle i [degl [900 | =
Tool radius in [mm]: @ =
[ Materialthickness compensation

oK

Figure 180

N

Offset Table

Name Description

Auto mode

Overlap first layer

Ignore unused steps

Offset step in [mm]

Offset direction

Repeat sequence after ... steps

Show unused Steps
Connect RawCuts
Tool angle in [deg]
Tool radius in [mm]

Materialthickness compensation

Table 9

Activate/deactivate automatic offset control.
If active, the offset values in your Offset Table are automatically set
depending on your Offset Control Settings (Figure 180). If

deactivated, you can change the offset values in the Offset Table by

Shows/hides unused steps inside the Offset Table.
If checked, raw cuts are connected automatically.
This setting changes the angle of the tool.
Here you can add a radius to the tool edge if required.
Activates/deactivates tool angle compensation. This is especially
important for thicker laminates, because through the thickening of
the material overlappings between the cuts will increase.

If checked, the first layer will overlap. This is very useful to prevent
visible gaps on the visible outer part surface. The additional
material thickening caused by the overlap is compensated
automatically by the second compound layer.
If active, unused cut steps are ignored during calculation of the
offset values.
Offset step value.
Offset direction can be both directions, or just in the direction of
the master segment or direction of the slave segment.

The sequence will start again with offset of 0Omm after the defined
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20. Activate [Materialthickness compensation] (Figure e z
2 Auto mode Uk [ Toble Reset

181).

Constant Overlap [mm}: 000 | &

] Ignore unused steps

Offset steg in [mm}; 500 |5
Offset direction: botn
Repest seq I steps

Note: Currently our two upper mastercuts are also used for
our reinforcement “REINF” step 6 (Figure 181).
Disable this step for both mastercuts by applying following

actions: Toolanglein (degh [0 |13
Tool radius in [mm}: | p 00 =
i i
Save Sectional View oK Cancel
Figure 181

21. First close the Edit Link Dialog with | 9%
22. There are two options to remove the top two mastercuts from the reinforcement step:
(1) Open the MasterCut Dialog by double-clicking on the mastercut and uncheck the [MC used]
checkbox for the “REINF” step as emphasized by Figure 182.

8 Matitie Dalog x

| | splasegmenss
[ —
St syl oets

Modty MarieCat EAShow e Steps 2] Comnest Rawcuts

SrapDiztence [0 [2 [ FtoSemm o Concet

Figure 182

(2) The second option is to select both mastercuts, click the right mouse button and pick [Edit
MasterCuts] (Figure 183). Now disable the [Used] checkbox for the “REINF” step and confirm

with | CK

N) Edit MasterCuts - Qty: 2 X

D
Num: |12 [FUseletter [ Teble

Color

MasterCut [ ] | Table Reset

3% Standard € PlyPacks
Labels

[1Add Step Labels: ST1, ST2, ST3, ST4, ST, REINF
[¢
=l [AAdd Mastercut Labels: | “none
Cut
Delete I
vt Used | Step | Comment | Angle Qty‘Quas' Mirror | Show | Lock | Connect | All Labels added
aste 1 !

1 ST 10 O @ o STl
Edit MasterCuts 2 ST 10 O & « ST
Edit Connection Points 3 T3 1O O Q o M sB
Edit Segments 4 ST 10 O e « ST4
Shiftto background 5 B _ss L6 & B s
Shift to foreground |‘5|-L-|RE'"F S0 O EC R o Pt RIE

Focus all

Show unused Steps ] Connect RawCuts

oK Cancel

Figure 183
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23. If we reopen the Edit Link Dialog again by double-clicking on the link, we will see that our “REINF”
step is now grayed out and is no longer considered for the affected top mastercuts (Figure 184).

(© Edit Links - Oty: 1
Offset Control Color
[ Auto mode Link | I Table Reset
[ Overlap first layer

[ Ignore unused steps

Offset step in [mm]: m

Offset direction:

Repeat sequenceafter |10

Change Offset Direction

T
El

steps

Step | Segl | Gap| Seg2
ST -5.00 5.00/-0.10
ST2 0.00/-0.20

[ oo
[ D
s [NSRO 000 -5.00/-0.00
[T
]

ST 000 10.00/-0.60
ST 00 -10.00/-0.00 e
REINF. 0.00/0.00 0100 0.00/-1.00

[o[fn = [w]m]=

Tool angle in [deg]: =

Tool radius in [mm: [0,00

[A Show unused Steps  [7] Connect RawCuts M Materialthickness compensation

Save Sectional View oK

Figure 184

Cancel

24. Close the Edit Link Dialog with | 2

25. The top two mastercuts are already finished. Now we need to adjust the settings for the
reinforcement cut at the bottom. Therefor double-click the reinforcement cut to open its MasterCut

Dialog.
J— .
Merge Segments. Mo |3 3 EUseletter | C MesterCut Color [ Reser
ShiftSpl-Points - e 6 sandord | @) PlyPacks
;::: ::t:e‘:\:amﬂ‘ ST1, ST2, ST3, ST4, ST5, REINF
e
= | 0 v 00 O & B =
fy = | e 00 O ¢ B m
\ 3 O o 4000 O el B
1 A\ g = s 1 00 0 & B m
X s OIS LUV I w0 R = B
] ‘_\.‘ s & RoNE v 1 0 0O @ & B mw
v' w
|
\ | ‘ ==
i
\ Az
V.
Modify MasterCut (A Show unused Steps 7 Connect RawCuts
Figure 185
. . . ] [ T —
The only settings we need to change is to deactivate J o s }“‘“"‘e““ foglc 190y | Caast | Wleror ¢
steps 1, 2, 3, 4, 5 and set the quantity for the REINF 1 [P s 000 1 L1 0
step to 3 (Figure 186) 2 IOV s SEHIE N
p g . 3] O ST3 000 1 |F 1O
4 O ST4 4500 1NN O
s TN s 000 =L 11 0]
6 REINF 0.00 E | 0
26. Click the ™ to save the changes to the mastercut file.

27. Leave the sketcher with E Figure 186
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28. The main part is already done. Generate the MasterCut output by with EE (Figure 187).

- Filg View Basic MasterCut Window Help
N8
RIEEBDH

| Generate MasterCut OQutput

Figure 187

Figure 188 shows the appearing MasterCut Output Window which can be used for nesting. If you want
to nest just proceed with 5) Nesting on page 59.

o« vew e bt
o % BB
ST sT2 S ST3

lab ST1 lab ST2

/ lab ST3
ang 0 >

~ ang 0
rot 0 T \ rot 0
" mat file_def_mat T ! mat file_def_mat

o
S
(=}
&
o
P

rot 0
mat file_def_mat

ST4

lab ST4

ang 45

rot 0

mat file_def_mat

STS

lab STS

ang 0

rot 0

mat file_def mat

Figure 188

REINF

lab REINF

ang 0

rot 0

mat file_def_mat

As shown in this chapter linking segments makes cut generation further intuitive. Offsetting segments
usually follows the same schemes, which can be easily adapted with the Offset Controls of the Edit Links
Dialog. If you need a special offset pattern you can also adjust the Offset Table manually or use the
Autofiller Tool, as presented in the next chapter D3. Introducing MasterCut PlyPacks (Patches) on page

87.
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D3. Introducing MasterCut PlyPacks (Patches)

This chapter is added to show you the MasterCut PlyPack tool and its functionalities.

Assuming the REINF step at position 6 should not just exist of 3 equal ring shaped cuts any more, but the
outer diameter of these cuts should get smaller to get a cone shaped reinforcement around the pin. The
MasterCut PlyPack is perfectly suited for this purpose.

1. So back in the MasterCut workspace enter to the sketcher workspace by clicking the Sketcher

button &9 (Figure 189) or using shortcut E[

(W) MestKing 64Bit - BER0S - Full Version - [bracket_cuttings_01.NkMCuts]
File View Basic MasterCut Window Help

falcg |

R-EEEHEI

Sketcher

Figure 189
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2. In the Sketcher double click on the ring shaped MasterCut
C to open the MasterCut Dialog.

Double-Click here!

Figure 190

3. Inside the MasterCut dialog you can =
switch between the Standard and the
PlyPacks Tab. Previously, we used the
Standard Tab when linking segments to
each other. The PlyPacks Tab can be
considered completely independent.
Enter the PlyPacks Tab & PiyPacks gng
click (Figure 191).

Fiaure 191
(W) Step Selection 7 x
Select ".ame| Label | Angle| Material |

1| O ST1 ST1 000 def mat-1
2| O sm s 4500 defmat-1
00 53 ST3 000 defmat1
[0 s S/ 4500 defmat-1

4, Inside the Step Selection Dialog select the REINF step at position T[j ST5  ST5 000 def mat-1
6 (Figure 192) 6 REINF REINF  0.00  def mat-1

N

(7]

-

5. Click - %€ to confirm.

Figure 192
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6. Now a new TAB is generated named after the selected step (in this case REINF). To get a better
impression of what we can do with the PlyPack tab let’s assume we want to add 8 tapered ring
cuts instead of three. Therefor set the Size from one to 8 (Figure 193).

3% Standard &8 PlyPacks

Select Steps

£3 ReEINF

Size:| 8 2] Multiplier| T 2| [JSubMest - Label:

Labels

[ Add Step Label(s):

[] Add PlyPack Label(s):

REINF

*none

MCused | Angle Qty Quasi

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<

EE

BRI R R SRR SR
DEMQA

Offsets
05 IS1

Seg1
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o ~o|v alwin s

Modify MasterCut

1

ooooooono

[] Quasiise - Fabric

Mirror | Show | Lock | Connect | All Labels added

ooooooono

Q00O 0O0O

565686066

REINF
REINF
REINF
REINF
REINF
REINF
REINF
REINF

HENNEMAE

[15how unused Steps Connect RawCuts

Figure 193

NestKing automatically extends the number of steps to the defined size, each representing its own
RawCut. Just like the Standard tab, we have many options to modify these RawCuts to our liking. We can
add labels, change the rotation angle of each RawCut, change the quantity, mirror certain cuts and so on.

Additionally, we can also combine them into a subnest by activating the [SubNest] checkbox and adding
a SubNest label if required. Further we can also tell NestKing that it should rotate all generated cuts of
this plypack to get a quasiisotropic layup (Figure 194).

7. Activate the [SubNest] checkbox and enter “REINF ST” (Figure 194). Regarding SubNest see also
chapter H1.1 Subcuts and Subnests on page 171.

8. Since we already label the subnest patch, we do not have to label the cuts and can deactivate Step
and PlyPack labels (Figure 194).

£ REINF
Size:| 8 = Multiplier:| 1 =
tabels
[[] Add Step Label(s): REINF

[JAdd PlyPack Label(s): |[*hone

SubNest - Label:

REINF ST [[J Quasiiso - Fabric

Figure 194

As shown in the following steps, we can also systematically change the shape of the cuts by changing the
offset values of each MasterCut segment.
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9. We can change the outer segment offset
values manually or we can also use the
autofiller tool. To do this, right-click on
the Segl label and select the [AutoFiller]
(Figure 195).

AutoFiller

Open Step Segment Dialog

Copy
Paste

Figure 195

10. Next we want the outer diameter to get & At

AutoFiller Control

smaller by e.g. 0.5 mm for each step. i 1 —] —
Delta: 0.50 ': 1

Set the delta value to 2 and change the Direction: | Negatve() v 2 -0.50
S -, 3 | -100
direction from [Positive (+)] to Henest st 2] s — o
[Negative (-)] (Figure 196). | : = 2=
6 | -250
Click to confirm. ; ig

B

Figure 196

11. Figure 197 shows the resulting cuts. With this tool you can very easily generate PlyPacks.

Click to confirm.

N

| | Split Segments
| | Merge Segments
Shift Spit-Points

L) Color

Num: |3 20 RAuseletter C MasterCut Color ] Reset

3% Standad @ PhyPecks

Select Steps

@ renF

sze[8 [5] Muiplien| 1 [&] [SubNest - Labek: | REINF ST () Quasiiso - Fabric

Labels
[ Add Step Labeli:

[1Add PiyPack Label(s)

£
i
i
g
0ooooooo §

oooooooo §| 8@

Show | Lock  Connect Al Labels added

@
&

.q.u.um_
RRRRRERE
EEEEBEEE
0000000
586086868
RRRRRRE

Moddy MasterCut [) Show unused Steps [ Connect RawCuts

Select a Tool snapDistance: (8[| | Fitto Screen Cancel
Figure 197
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Note: You can also apply the PlyPack tool for MasterCuts with multiple segments. Figure 198 shows the
behaviour of the angles if the Quasiiso checkbox is activated. Here the angles are set automatically
depending on the PlyPack size and the used material. For PlyPacks made from fabric materials the angles
are different compared to PlyPacks made from UD materials.

(N MasterCut Dialog

Split Segment= ™ x
[E— Num: [5 3] [ Use Letter | £ MasterCut Color [ Reset
Shift Spit-Points

3 Standard 8B PhyPacks

Select Steps

& REINF
Sze[8  [3] Muttiplier[ 1 [5] [)5ubMest - Label

Labels
[ Add Step Label(s): REINF

Add PlyPack Label(s): | none

I
3
i
>
-
ol

Qty‘ansi‘Mirmr‘ sm‘ ln(k‘ anm‘;\u Labels added
000 | 1

REINF
REINF
REINF
REINF
REINF
REINF
REINF
REINF

MEEREER-E
g &
Ooooo0oooo
[mls)sis)slsluls
00000000
5888658060
MEERRRRR

g [e[~folelafw]n]~

2 F
&

mﬂwﬂkﬁhﬁ
000 000 0.0

(@ [3]6 [&[& o] =
¢ N
8
g
&
2
&
2

Modify MasterCut [IShow unused Steps Connect RawCuts

Select 2 Tool SnapDistance: | & %] | Fitto Screen oK Cancel

Figure 198

12.  Next click on save B and exit B the Sketcher area.

Save Exit

FrOQOSNT-BCUMEEAS G- AYESBE

Figure 199

13. To see how PlyPacks are treaded in the MasterCut Output file click 3 (Figure 200).

() MestKing 84Bit - BER03 - Full Version - [bracket_cuttings_01.MkMCuts]
File View Basic MasterCut Window Help

Al
SR N ERNB

| Generate MasterCut Output

Figure 200
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14.  PlyPacks (or Patches) are added after the Standard MasterCut RawCuts (Figure 201).

) MesterCus Output

File View Mest Basic

I 1=

STH
lab ST1 ==

ang 0 \‘\

mat file_def_mat-1 N

W

ST2
lab T2
ang 45

rot 0
mat file_def_mat-1

ST3
lab ST3
ang 0

rot 0
mat file_def_mat-1

ST4

lab ST4

ang 45

matfle _def_mat-1

9

rot 0
mat file_def_mat-1

| o

REINF
lab REINF
ang 0

rot 0
mat file_def_mat-1

PlyPack - MasterCut_C - STEP REINF
sub REINF ST
mat file_def_mat-1

O T 0 o

Figure 201

If you want to nest just proceed with 5) Nesting on page 59.
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E. Example Rear Wing — Using MasterCut, Links and Equilizer

E1l. Introduction

This chapter explains the complete process of creating CFRP and adhesive plies for a rear wing of a
sports car (Figure 202). Therefor we use the MasterCut Working Space with special focus on the
standard Links we already know from the previous chapter. Further this chapter will introduce Equalizer
Links reducing the number of required elements and minimizing the complexity of the cutting generation
process.

Figure 202

The wing consists of the following components:

Name Description

Rohacell Core filling the empty space inside
the wing

2x CFRP Inserts for the mounting points

Adhesive Film:
- covering the Rohacell Core
- and the CFRP Inserts

CFRP Layers:
- 6 Layers forming the outer shell of the
wing
- 6 Reinforcement layers on the leading
edge
- 6 Reinforcement layers to integrate the
inserts neatly into the structure

Table 10
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This wing is just used as an example in this User Guide and has not been tested for its actual mechanical
properties.

The tool for the rear wing mainly exists of four parts as emphasized by following Figure 203.

Figure 203

For the lamination process, however, the three upper tool parts, formed by the two blue tool parts on
the left and on the right and the cyan colored center part can already be screwed together (Figure 204).
Why three parts? This is necessary to be able to deform the wing from the tool due to tool undercuts
after it has cured in the autoclave.

Figure 204
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E2. Lay-up Sequence

Based on Table 10 the upcoming section shortly describes the intended layup sequence.

E2.1 Step 1-6: Outer Shell formed by 6 overall layers

Figure 205

First, we need six overall layers forming the outer shell of the rear
wing. As indicated in Figure 205 the lamination surfaces of the
lower tool on the left and the upper tools on the right are
completely covered with plies. To generate a nice fancy looking
outer rear wing surface the first layer (applied by step 1) is
formed by one ply. All upcoming plies are put together by 3
separate cuts, whereby mirrored cuts are generated in 2D.

Figure 206 shows a detailed view of the import cuts covering the
mounting pockets. In this case also just the geometries of the left
pocket are derived. The mirrored cuts for the right pocket will be
generated later in 2D as well.

Figure 206

Figure 207 shows a sectional view of the upper and bottom tool, the Rohacell core and three
representative layers, represented in yellow, orange and pink, in between. So, to be able to close the tool
without any problems, cuttings of ST2-ST6 of the bottom tool are extended and the cuttings of the top
tool are trimmed accordingly.

Figure 207
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E2.2 Step 7: Adhesive Film

As part of step 7, we cover the Rohacell core (Figure 209 and Figure 208) and both mounting inserts
(Figure 210) with adhesive film. Here, too, layers mirrored are created later in 2D.

Bottom (non visible) plies

Figure 208

QAT Q%%\

Bottom (non visible) plies

Figure 209

)

Bottom (non visible) ply

Figure 210
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E2.3 Step 8-13: Leading Edge Reinforcement Plies

Next, we can place the six leading edge reinforcement layers on the Rohacell core.

&

Figure 211

=

Figure 212

The Rohacell core is designed with three gradiations at the leading edge, each stepped back by 15 mm.
Each gradation covers two plies resulting in six leading edge reinforcements plies in total. The derived
geometries, as indicated in orange, already covers all 3 gradations (Figure 212).

Because we place the layers directly on the Rohacell core the innermost layer 8 and layer 9 correspond
to the derived layer minus 30 mm, layer 10 and 11 minus 15 mm and the final two reinforcement layers
12 and 13 will remain unchanged.
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E2.4 Step 14-19: Insert Reinforcement Plies

Next we will place the six leading edge reinforcement layers onto the Rohacell core.

Figure 213

Also for the insert reinforcement plies the
Rohacell Core contains three gradiations
graduated by 5mm each. Consider, the derived
plies are also covering all three gradiations and
thus forming the outer shape of layer 18 and 19.
Cuts of layers 14 and 15 correspond to the derived
cuts minus 10 mm and layers 16 and 17 minus 5
mm.

Figure 214
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E2.5 Export Data

Figure 215 shows an overview of all export geometries and the corresponding materials and steps.

Step 7 ADHESIVE FILM

~— 00 Uou|

U U

{ 0!

CFRP MATERIAL
Step 14-19 00

Step 8-13

Step 1-6 I
0

Figure 215
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E3. Workflow

E3.1 Generating MasterCuts

1. First open B the rear wing example file (rear_wing_CATIA_export.dxf):

File Help

Figure 216

@ OneDiive - Personal
[ Dieser PC

¥ Netzwerk

Dateiname: | rear_wing_CATIA exportdef

<

| AnFites 0. guctaccmim v

@ Choose a file &
« v 4 ||« ADDFILES > D_REAR WING v o O "D_REAR WING" durchs.
Organisieren v Neuer Ordner v ™M @
Name - Anderungsdatum W
# Schnellzugrit
(W) rear_wing_CATIA_export.dxf 02.02.2024 14:38 DXF-Datei
@ OneDrive

>

2. Inorder not to overwrite the original file save the opened file to a new file named

“rear_wing_cuttings_01.dxf":

@ OneDrive - Personal

File WView Basic Analyse Tools Window Help
Lol Mew file Ctrl-N
B Open File Ctrl-0
— Save Ctrl-S
Export for Laser
Opticns
Exit Alt-X
Figure 218

[ Dieser PC

o Netzwerk

RISl car_wing_cuttings 0

e
Figure 217
& saveFile x
4[] « ADDFILES > D_REAR WING v | ® | | P 'DREARWING' durchsuchen
o ieren v Neuer Ordner =y @
Name . Anderungsdatum e
# Schnellzugriff
() rear_wing_CATIA_export.dxf 02,02.2024 14:38. DXF-Datei
@ OneDiive

o 7]

Dateityp: | Al Fies (*d;".gtk)

A Ordner ausblenden

[ sobrecen |

3.  Nextclick M (Generate MasterCuts) in the main toolbar.
4. The geometries are not optimized yet. So, confirm to optimize them by clicking yes e

Figure 219

MNestKing Info Dialog

0 Geometries are not optimized jet, should they be optimized, before generating master cuts?

*

[3a ]| MNein

| | Abbrechen

5.  Maximum gap between geometries of 0.1 mm is fine >

Confirm with .

Figure 221

(\) Geometry optim...  ?

Enter optimization tolerance in [mm]:

=]
0.10 =

[ ok ] cance

Figure 220
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E3.2 Setting up the Step Table

o

6. Now we are in the Mastercut workspace. :

1osn o o et am
it

Start by setting up our step table .

7. According to Chapter E2. Lay-up Sequence and as
summarized by Figure 215 we need altogether 19
steps. To add these steps we simply click

Add on the top right (Figure 222). == =
“p (6 )
Figure 222
nms Nl;:\e Comment :e\ .mz: Retangs. ﬁ A:‘Iu
Quanity T} “
Name*: STatpos |
S ‘ Export Table
8. Since there is already one step in the table by e i e
default, we have to add 18 more steps. Therefor e ‘
simply enter “18” into the quantity field (Figure ey —
223) and click | ©€  to confirm. I s
Figure 223
9. Now our Step Table includes 19 steps all looking o e G Lt o R it
the same. To change this, we mark the first six (e B e
: : 2le fge| = =
steps by selecting them one by one while L ——
pressing the |-CTRL- key or by clicking on the ™ oo =
first step and press FSHIFT- while clicking the | o
sixth step. Now all steps from 1 to 6 are e o
selected and we can click | Medf | (Figure | e
224) to edit them all at the same time.
Figure 224
(N) Modify Step - Qty: 6 x
Pos: 1 B
Name:
Comment: __OveraH Layers
. . [ Cutstep
10. The first six steps are used for our overall layers. (2] Ad Step name to Lebets
Write “Overall Layers” into to comment textbox (Figure 225). e
A . X Cutsanglein [degl: [ o
Further change the material for the cuts of those steps by clicking on the Dresionsnges ||
Material button _ Materiak:
Default offset: Z
~Autotext %stpos (adding step position)
and %cutpes (step position excluding
non cut steps) can be used
oK Cancel
Figure 225
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11. Now the material dialog pops up. You can find more
detailed information regarding the material catalog in
the chapter G starting from page 167. But for the
moment we want to define our own adhesive and
CFRP materials.

Therefor click | EdittecalMaterials | o the hottom left (Figure

226).
s =
Figure 226
12. Next add a new material by clicking | A4 on the
top right.
Figure 227
) Material Edit X
MATERIAL
Article number: [ ABC123 Copy Material

13. Here in the Material Edit dialog we can add all relevant | NestkingName': [ CFRP_sampledt

|
material data. For now, just copy the properties as s [ ‘
. . . Supplier: Supplier A
shown on the right (Figure 228). To save all set material | : o ; ‘[
Comment: Used for rear wing exampli
propertles and CIICk save . Width [mm]*: 1250 Length [mm]*: 12000 =

Rotation angles [deg]: ‘:]

Margin bottom [mm]*:

Orientation [deg]*: 45
Margin top [mm]*: 5
Margin left [mm]*: 5

Thickness [mm]*: 0.10

Il

Ao ]

Margin right [mm]*:

Surface Weight [kg/m2]*:

ol ] b W

*Field must be filled in!

Figure 228
(\) Material Edit X
. . MATERIAL
14. To add the adhesive material as well repeat the Avicle number; | DEF436 o )
process and copy the material properties from Figure Nestking Name": | ADHESIVE_sample02 |
229 on the right. Consider that the material width is Billsmie \ |
changed to 1000 mm and since adhesive material e £ |
. . . Comment: Used for rear wing example
normally has no orientation 0° is selected (see also , ‘ I
Width [mm]*: 1000 3 |Length [mm]*: 12000 =

chapter G3. Weaving Direction of Composite Fabrics). oenaton degr| [ ] oatonangestgest [ |

Click | **¢ ' to finish this step and save the adhesive | wargintopmmr 512 Margin bottom [mm]*:

[ s
material to our local material catalogue. Merginleft (mmi's [ 512 Marginrghtmmi [ 5
Thickness [mm]*: : Surface Weight [kg/m2]*:

*Field must be filled in!

AINERICIEIC

Save Cancel

Figure 229
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15. Now our local material catalogue contains the
CFRP material as well as the adhesive film.

Click |9 |to confirm.

Figure 230

[t e e s o P

16. Next we can select the CFRP material for our first 6
steps forming the outer shell of the rear wing.
Therefor simply select the appropriate line in the
material table (CFRP_sample01) and click | ¢t
on the bottom left or also just double-click on the
CFRP_sample01 material.

= w
Figure 231
N} Modify Step - Oty *
Pos: 1 E
17. Nice, now we have assigned the correct material to our first 6 steps. Name
Confirm with - %€ | (Figure 232). T

Cutstep
Add Step name to Labels

Labels™ T

I

Cuts anglein [deg]: | p o

H

18. Proceed with step 7 by double-clicking line 7 (Figure 233) or by

[] Rotation Angles:

H

selecting line 7 and click . Medify

Material: CFRP_sample0T
(N> Step Table Dialog X hd
Pos Name Comment Label Angle Rotangs Material Default Offset Add *Autotext %stpos (addir‘lg step positi on)
1 STl Overalllayers STI 0.0 CFRP_sampledl 000 Remove - -
2 ST Overliloyers ST2 000 CFRP_sampledl 000 Shift up and %cutpos (step position excluding
3 ST3  Overslllayers ST3 0.00 CFRP_sampled1 0.00 S non cut steps) can be used.
4 ST Overalllayers ST 0:00 CFRP_sampled 000 Mod
5 STS  Overalllayers ST5 000 CFRP_sampled1 000 odily
6 STE_Oueralll T5 000 £20. campledl 200
7S STi 000 def mat 000
OK Cancel
T T T00 def_mat Uy Eepori bl
9 5T s 000 def_mat 000
10 STID STI0 0.00 def_mat 0.00 Import Table
nosT ST 000 def_mat 000 Clear Table Figure 232
12 sTz stz 000 def_mat 000
13 ST s3I 000 def_mat 000
14 T4 ST 000 def_mat 000
15 SIS STIS 000 def_mat 000
16 STI6 STI6 0.0 def_mat 000
17 sm7 ST7 000 def_mat 000
18 sT8 sTg 000 def_mat 000
19 sTie sTie 000 def_mat 000
oK Cancel
Figure 233
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19. Step 7 incorporates applying adhesive film on the Rohacell and both

20.

21.

22.

mounting inserts.

Enter “Adhesive” into the comment text box and assign our

ADHESIVE_sample02 material, we have created before (Figure 234).

Confirm our entries with | 9K

Step 8 to 13 are used for our leading-edge
reinforcement plies. As mentioned in step
9, we can select them one by one while

pressing the FCTRL- button on the keyboard
or by clicking on the eighth step and press

-SHIFT- while clicking the thirteenth step.

Next click - Medify | (Figure 235).

Enter “Leading Edge Reinf” to highlight the purpose of this steps and

() Medify Step - Cty: 1

Pos: 7 S
Cutstep

[] Add Step name to Labels

Labels*:

Cuts angle in [deg]:
[]Rotation Angles:
Material:

Default offset:

*Autotext %stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

i

T7

Ji)

ADHESIVE_sarmpled:

Yy

ca a CEI

Figure 234
(%) Step Table Dialog X
Pos MNeme Comment Lebel Angle Rotangs Material Defoutt Offset Add
1 STI OuenllLayers ST 000 CFRP_sampled 00 Remove
2 SR Ownllloyes S 000 CFRP_sampled! 00 Shiftup
3 ST Owenlilayes SEE 000 CFRP_sampled 00 Shit down
4 S Overllloyers SH 000 CFRP_sampled] 000
5 TS Overslllayers ST5  0.00 CFRP_sampled 000 2
6 ST Owenlilayes ST6 000 CFRP_sampled 00
Srd dhesi 7000 DHESIVE sampleD2. 000
3 s s 000 def_mat 00 s
3 s s 0o def_mat 00
10 STI0 STI0 000 i 000 gty
1S ST 0.00 def_mat 000 Clear Table
12 stz stz 000 def_mat 000
13 sT3 STz 000 def_mat 00
T4 STia STa 000 def_mat 000
15 ST S5 000 def_mat o0
16 STIB sTis 000 def_mat 00
17 sT17 ST 000 def_mat 000
18 sTie sTie 000 def_mat 00
19 sTI9 sTie 000 def_mat 00
ok Cancel
Figure 235
(N Modify Step - Qty: 6 X
Pos: 3 =
Name®:
3 STstpos
Comment: Leading Edge Reinf
[] Cutstep

select our CRFP_sample01 material Figure 236.

Click | ¥

[~] Add Step name to Labels

Labels*:

Cuts angle in [deg]:

[]Rotation Angles:

Material:

ST8

LR

|

CFRP_sampleD1

-

Default offset:

*Autotext Ystpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

Figure 236
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23. Finally, select steps 14-19, used for the
insert reinforcement plies.
Click | Medify ' to open the Step
modification dialog (Figure 237).

W) Step Table Dialog

Pos Name  Comment  Label Angle Rotangs Material Default Offset Add
1ST Ovenlllayes ST 000 CFRP_sampled! 000 Remove
2 S? Owenlilagyes S 000 CFRP_sampleD 000 Shift up
3 SB Ovenlllayes ST 000 CFRP_sampled1 000 R
4 SH Ovenlilwyes ST 000 CFRP_sampled 000
5 S5 Overall Layers S5 0.00 CFRP_sampledi 0.00 LEETl
6 S6  Ovenalllayes  ST6  0.00 CFRP_sampledt 000
7 sm Adhesive 7 00 ADHESIVE sample02 000
8 ST LeadingEdgeReinf ST 000 CFRP_sampleD! 000 B
9 S0 LeadingEdgeReinf S8 0.00 CFRP_sampled! 000
10 STIO  Leading Edge Reinf STIO 0.0 CFRP_sampledl 0.00 ImpoeEn i
11 ST Leading Edge Reinf STI1  0.00 CFRP_sampled1 0.00 Clear Table
12 STIZ  Leading Edge Reinf  STIZ  0.00 CFRP_sampleDt 000
13 STI3 Leading Edge Reinf STI3 0.0 CFRP_sampleD1 0.00
4 sTi4 STie 000 def_mat 000
15 SIS sTs 000 def_mat 000
16 ST sTie 000 def_mat 000
17 5117 ST 000 def_mat 000
18 ST sTie 000 def_mat 000
19 STi9 STi9_ 000 def_ mat 000

oK Cancel
(™) Modify Step - Oty: 6 x
Pos: 14 0O
*,
Name™ ST3stpos
Comment: Insert Reinf
Cutstep

24. Enter “Insert Reinf” to emphasize the purpose of this steps and
select our CRFP_sample01 material (Figure 238).

25. Click.©K

26. Now there is just one last thing missing
before we can close the Step Table:
Varying the step angle between 0° and
45°. This means the cuts of all 45° steps
will be rotated by 45° before nesting. So,
let’s select step 1,3,5,8,10,12,14,16 and

18 (Figure 239) and click . Medfy

[]Rotation Angles:

[#] Add Step name to Labels

Labels™ ST14
Cutsanglein [deg]l: | p D

|

Material: CFRP_sampled1
DEfELHt OHSEt: =
*Autotext %estpos (adding step position)
and %ecutpos (step position excluding
non cut steps) can be used.
Cance'
Figure 238
) Step Table Dialog X
Pos  Name Comment Label Angle Rotangs Material Default Offset Add
1 ST Overall Layers ST 0.00 CFRP_sample01 0.00 Remove
2 sm OverallLayers  ST2 000 CFRP_sample1 0.00 Shift up
3 sT3 Overall Layers ST2 0.00 CFRP_sample01 0.00 Shift down
4 sS4 Overall Layers ST4 0.00 CFRP_sample01 0.00
5 ST5 Owerall Layers ST5 0.00 CFRP_sample01 0.00
6 ST6 Overall Layers 5T6 0.00 CFRP_sample01 0.00
7 s Adhesive ST/ 0.00 ADHESIVE_sample02 0.00
8 ST Leading Edge Reinf ST 0.00 CFRP_sample01 0.00 EimiEn
9 ST9  Leading Edge Reinf  ST9 0.00 CFRP_sample01 0.00
10 STIO Leading EdgeReinf STI0 000 CFRP_sample01 0.00 TR
11 ST Leading EdgeReinf ST11 000 CFRP_sample01 0.00 Clear Table
12 ST12  Leading Edge Reinf ST12 0.00 CFRP_sample01 0.00
13 STI2  Leading Edge Reinf ST13 0.00 CFRP_sample01 0.00
14 STI4 Insert Reinf ST14 0.00 CFRP_sample01 0.00
15 sTIS Insert Reinf ST15 0.00 CFRP_sample01 0.00
16 STI6 Insert Reinf STi6 0.00 CFRP_sample01 0.00
17 sm7 Insert Reinf ST17 0.00 CFRP_sample01 0.00
18 sTIE Insert Reinf sT18 0.00 CFRP_sample01 0.00
19 sT18 Insert Reinf ST19 0.00 CFRP_sample01 0.00
oK Cancel

Figure 239
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27. Now enter “45” into the Cuts angle entry box (Figure 240).

28. Click | oK

29. Now the Step Table dialog should look as shown in Figure 241.

+ Modify Step - Oty: 9

Pos: 1

Comment: Overall Layers

Cutstep
[#] Add Step name to Labels

Labels™ T

I

Cuts angle in [deg]: 5| -

ﬂ

[ Rotation Angles:

H

Material: CFRP_sample01

Default offset:

*Autotext Y%stpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

(N) Step Table Dialog b
oK Cancel
Pos Name  Comment  Label Angle Rotangs Material Default Offset Add
1 ST Overalllayers ST 4500 CFRP_sampledl 000 Remove
2 SR Owenalllayers ST 000 CFRP_sampledl 0.00 Shiftup Figure 240
3 SB Ovenalllayers ST 4500 CFRP_sampledl 0.00 T
4 ST Ovenlllayers ST 000 CFRP_sampledl 0.00
5 sTs Overall Layers ~ ST5  45.00 CFRP_sampledl 0.00 Moy
6 ST6  Overalllayers ST6 000 CFRP_sampledl 0.00
7 sw Adhesive ST 000 ADHESIVE_sample02 0.00
3 ST8  LeadingEdgeReinf ST8  45.00 CFRP_sampledt 0.00 T
9 ST LeadingEdgeReinf ST9 000 CFRP_sample0! 0.00
10 STIO  Leading EdgeReinf STIO  45.00 CFRP_sampled! 0.00 =i TEE
11 STI1  Leading EdgeReinf STI1 0.0 CFRP_sampled1 0.00 Clear Table
12 STI2  Leading EdgeReinf ST12  45.00 CFRP_sample0! 0.00
13 STI3  Leading EdgeReinf STI3 0.0 CFRP_sample01 0.00
14 5TI4 InsertReinf  STI4  45.00 CFRP_sample01 0.00
15 §TIS InsertReinf  STIS 0.0 CFRP_sample0! 0.00
16 ST InsertReinf  STIE  45.00 CFRP_sample0! 0.00
17 sT7 InsertReinf  STI7 0.0 CFRP_sample0! 0.00
18 sTI8 InsertReinf  STI8  45.00 CFRP_sample0! 0.00
3 §Tg nzert Reinf ST18 600 CFRP campie0] 500
oK Cancel
Figure 241

We have finished our Step Table. Some people may now be wondering whether you can also add other
steps such as “Debulks” or “Close Tool” etc. to really show the entire lamination process. The answer is

yes. Use this procedure to add steps to the step table that do not affect the de
themselves:

30. Click = Add (Figure 241).

31. Define the position of the new step by setting the value in the [Pos:]
entry box to “2” (Figure 242). This includes the new step at position 2 in
our step table.

32. Name this step “Debulk”.

33. Further uncheck the [Cutstep] checkbox. This setting tells NestKing that it
is not possible to assign any mastercuts to this step and therefore also no
cuts can be generated for this step. You'll find out exactly what that
means later in this chapter.

34. Finally close the Edit Dialog with | ¥

sign of the cuts

Pos:

ﬂ

Quantity: 1 0
Name: Debulk

[ Cutstep

Add Step name to Labels
Debulk

Rotation Angles:

def_mat

*Autotext %stpos (adding step position)

and %cutpos (step position excluding
non cut steps) can be used.

OK Cancel

Figure 242



N

Now we can see in the Step Table (Figure 243) that we have added a new step on position 2 named

“Debulk”.

(%) Step Table Dialog X
Pos  Nesme Comment Label Angle Rotangs Material Default Offset £ Add
1 STl Overall Layers  STI 4500 CFRP_sample1 0.00 Remove
3 Debulk Shift up
3 51 Overall Layers ~ ST3 .00 CFRP_sample0 000 S
4 sH Overall Layers ~ ST4 4500 CFRP_sampled1 0.0
55T Overall Layers ~ 5T5 0.00 CFRP_sampledl 0.00 Mooty
6 ST Overall Loyers  ST6 4500 CFRP_sample1 000
7 sm Overall Layers ST 0.00 CFRP_sampled 0.0
8 s’ Adhesive s 000 ADHESIVE_sampled2 000 T
9 ST LeadingEdgeReinf ST 45.00 CFRP_sampled1 0.0
10 STIO  Leading EdgeReinf STIO  0.00 CFRP_sampled1 000 (i el
11 STl Leading Edge Reinf STI1  45.00 CFRP_sampled1 0.00 Clear Table
12 ST2  Leading EdgeReinf STIZ  0.00 CFRP_sampled 0.0
13 STI3  Leading EdgeReinf STI3  45.00 CFRP_sample0 000
14 STI4  Leading EdgeReinf STI4  0.00 CFRP_sampled1 0.0
15 sTIS InsertReinf  STIS  43.00 CFRP_sample01 000
16 STI6 InsertReinf ~ STI6  0.00 CFRP_sample1 000
17 sTy InsertReinf ~ STI7  45.00 CFRP_sampled 0.0
18 sTi8 InsertReinf  STI8 0.0 CFRP_sample01 000
18 sTI9 InsertReinf ~ STIS 45.00 CFRP_sampled1 0.0
20 5120 InsertReinf 120 0.00 CFRP_sample01 000
oK Cancel
Figure 243

Some people might ask themselves whether it is possible to omit such non-cut steps when naming the
following steps. In other words, our step to position 3 should automatically continue with name ST2

instead of ST3, ST4 to position 4 with ST3 etc. The answer is again yes:

35. Select all steps except our debulk step on position 2 and click | Medify

(%) Step Table Dialog X

Pos  Name Comment  Label Angle Retangs Material Default Offset Add
1 sm Overall Layers  STI 4500 CFRP_sampled] 000 Remove
2 Debulk Shift up
3 5w Overall Layers S8 0.0 CFRP_sampled] 000 St
4 ST Overall Layers  ST4 4500 CFRP_sampled 000
5 ST Overall Layers ~ ST5 0.0 CFRP_sampleD 000
6 ST Overall Layers  ST6 45.00 CFRP_sampled] 000
7 s Overall Layers ST 000 CFRP_sampled] 000
8 s Adhesive SE 000 ADHESIVE_sampled2 000 EpEmTE
9 ST LeadingEdgeReinf ST 4500 CFRP_sampled 000
10 STI0 LeadingEdgeReinf STIO 000 CFRP_sampledi 0.00 ML TR
11 ST11  LeadingEdgeReinf STI1 4500 CFRP_sampleD1 0.00 Clear Table
12 STI2  LeadingEdgeReinf ST1Z  0.00 CFRP_sampleD 000
13 STI3  Leading EdgeReinf STIZ  45.00 CFRP_sampled] 000
14 STI4  LeadingEdgeReinf STI4  0.00 CFRP_sampled] 000
15 STIs InsertReinf  STIS 4500 CFRP_sampled] 000
16 STI6 InsertReinf ~ STIG 0.0 CFRP_sampled] 000
17 sT7 InsertReinf ~ STI7 45,00 CFRP_sampled] 000
18 STIE InsertReinf  STIE 000 CFRP_sampleD 000
19 sTIo InsertReinf  STI9 4500 CFRP_sampled 000
20 s0 InsertReinf  ST20 0.0 CFRP_sampled] 000

oK Cancel

Figure 244

36. If we now take a closer look, we can recognize a *-sign in the name label
(Figure 245). The corresponding description at the bottom of the dialog
states that we can use Autotext functionalities for the name entry. This is
what we have already done by using the default value of "ST%stpos". By
adding “%cutpos” instead of “%stpos” this placeholder would automatically
be filled with the step position excluding preceding non cut steps.

So replace the “%stpos” part in the name entry box with “%cutpos” as

oK

shown on the left and click to see the effect in the Step Table...

(N Modify Step - Qty: 19

x

Pos: 1 S
Comment:
Cutstep

[/ Add Step name to Labels

Labels™: 5Tl

Cutsangle n [degl:  [45 =

ﬂ

[JRotation Angles:

|

Material: CFRP_sample1

Default offset:

*Autotext %stpos (adding step position)

and Scutpos (step position excluding
nen cut steps) can be used.

oK Cancel

Figure 245
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(N Step Table Dialag X
Pos  MName Comment Label Angle Rotangs Material Default Offset Add
1 ST Owerall Layers ST 45.00 CFRP_sampleD1 0.00 Remove
2 Debulk Shift up
3 ST2 Ovwerall Layers ST2 0.00 CFRP_sampleD1 0.00 Shift down
4 S13 Overall Layers S13 45.00 CFRP_sample01 0.00
5 5T4 Owerall Layers 5T4 0.00 CFRP_sampleD1 0.00
6 ST Overall Layers ST 45.00 CFRP_sampleD1 0.00
7 STG Ovwerall Layers STG 0.00 CFRP_sampleD1 0.00
8 ST Adhesive ST7 0.00 ADHESIVE_sample02 0.00 Export Table
9 518 Leading Edge Reinf  5T8 45.00 CFRP_sampleD1 0.00
10 SW  LeadingEdgeRenf SO 000 CFRP_samplcD1 000 o IEils
11 STI0  Leading Edge Reinf STID  45.00 CFRP_sample1 0.00 Clear Table
12 ST11  Leading Edge Reinf ST11 0.00 CFRP_sampleD1 0.00
13 ST12  Leading Edge Reinf ST12  45.00 CFRP_sampleD1 0.00
14 5T13  Leading Edge Reinf ST13 0.00 CFRP_sampleD1 0.00
15 ST14 Insert Reinf ST14 4500 CFRP_sampleD1 0.00
16 STI5 Insert Reinf STI5 0.00 CFRP_sampleD1 0.00
17 STé Insert Reinf sT6 45.00 CFRP_sampleD1 0.00
18 STV Insert Reinf sT7 0.00 CFRP_sampleD1 0.00
19 STI8 Insert Reinf ST18 4500 CFRP_sampleD1 0.00
20 STI9 Insert Reinf STI9 0.00 CFRP_sampleD1 0.00
oK Cancel
Figure 246

Now as we can see in Figure 246 that names and labels of steps on position 3 and subsequent are
continued with ST2, ST3, ST4 and so on.

By setting rotation angles in the [Rotangs] column we can tell NestKing that cuts of certain steps are
allowed to be rotated during the nesting process to minimize material waste.

For STP 1, representing the outer visible layer, this is not wanted. Assuming we are using a fabric
material with an arrow like pattern as described in chapter G3. Weaving Direction of Composite Fabrics.
In order to keep these arrows pointing into the driving direction, ST1 will be excepted from rotation
during nesting.

But to all other steps using CFRP fabric material we can tell NestKing that rotation by 90 degree steps is
allowed as it has no effect on the mechanical properties of the finished component.

The Adhesive film can even be rotated by any angle to minimize material consumption.

37. Select ST2 to ST6 and ST8 to ST19.

(N Step Table Dizlog X
Pos  MName Comment Label Angle Rotangs Material Default Offset Add
1 STl Overall Layers ~ STI  45.00 CFRP_sampled! 0.00 Remove
2 Debulk Shift up
3 s» Overall Layers  ST2 0.00 CFRP_sampled! 0.00 EE—
4 SB Overall Layers ~ ST3  45.00 CFRP_sampled! 0.00 =
5 5| Overall Layers ST 0.00 CFRP_sampleD1 0.00 elodiy
& SIS Overall Layers  ST5  45.00 CFRP_sampled1 0.00
7 5To Overall Layers 5To 0.00 CFRP_sampleD1 0.00
8 ST7 Adhesive ST7 0.00 ADHESIVE_samplel2 0.00 Export Table
9 S8 LeadingEdgeReinf ST8 4500 CFRP_sampled! 0.00
10 ST  LeadingEdgeReinf ST8 000 CFRP_sampled1 000 LEDiDE
11 STI0  LeadingEdgeReinf STIO 4500 CFRP_sample01 000 Clear Table
12 STI1  Leading EdgeReinf STI1  0.00 CFRP_sampled! 0.00
13 STI2  Leading EdgeReinf STI2  45.00 CFRP_sampled! 0.00
14 STI3  Leading EdgeReinf STI3  0.00 CFRP_sampled1 0.00
15 STI4 Insert Reinf STI4 4500 CFRP_sampled1 0.00
16 STI5 Insert Reinf ST15 0.00 CFRP_sampleD1 0.00
17 STI6 Insert Reinf STI6 4500 CFRP_sampleD1 000
18 STI7 Insert Reinf STI7  0.00 CFRP_sampled! 0.00
19 STI8 Insert Reinf STI8 4500 CFRP_sampled! 0.00
20 STi9 Insert Reinf S§Ti90.00 CFRP_sampledi 0.00
oK Cancel

Figure 247
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38. Next click | Medify

39. Activate the [Rotation Angles:]
checkbox and enter “d90” (Figure 248)

40. Click! %€ | to confirm and close the
Modify Step Dialog.

41. Further double-click ST7 to open its
Modify Step Dialog as well.

42. Activate the [Rotation Angles:]
checkbox and enter “360” (Figure 249).
This tells NestKing that ST7, using the
Adhesive material, can be rotated by
any angle during nesting.

43. Click! %€ | to confirm and close the
Modify Step Dialog.

44. Figure 250 shows the final step table.

Click | 9 | to confirm and close the
Step Table Dialog.

45. Next click . Since we haven't saved
our Mastercut file yet, the Save File
dialog box will appear. The default
name “rear_wing_cuttings_01" is fine.

Click save to confirm.

(W) Modify Step - Gty: 17 *
Pos: 3 =
Cormment:
Cutstep

[~] Add Step name to Labels

Labels*: T2

I
I

() Modify Step - Cty: 1

X

Pos: |: <
Comment:
Cutstep

] Add Step name to Labels

Labels*: T7

*Autotext Yostpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used.

Angle in [deg]: 0 = Angle in [deg]: 0 L
Rotation Angles: Rotation Angles:
Material: CFRP_sampleD1 Material: ADHESIVE_sampled2
Default offset: = Default offset:

“Autotext %estpos (adding step position)
and %cutpos (step position excluding
non cut steps) can be used,

OK Cancel oK Cancel
Figure 248 .
Figure 249
N Step Table Dialog x
Pos  Name Comment Label Angle  Rotangs Material Default Offset Add
1 ST Overall Layers ~ STI 45.00 CFRP_sampled] 0.00 Remove
2 Debulk Shift up
3 sm Overall Layers ~ ST2 000 00,180,270  CFRP_sampleD! 0.00 =
ift down
1 53 Overall Layers ~ ST3 4500 080180270  CFRP_sample01 0.00 Vod
5 sH Overall Layers T4 000 080130270  CFRP_sampled! 0.00 odity
6 TS Overall Layers ~ ST5 4500 080,180,270  CFRP_sampleD! 0.00
7 ST Overall Layers ~ ST6 000 090,180,270  CFRP_sampleD1 0.00
§sT Adhesive STF 000 360 ADHESIVE_sampled2 000
% Export Table
9 ST8  LeadingEdgeReinf ST8  45.00 090180270  CFRP_sampledl 0.00
10 ST8  Leading Edge Reinf ST3 000 090,180,270  CFRP_sampled1 0.00 Import Table
11 STI0  Leading Edge Reinf STIO 4500 090,180,270  CFRP_sampled! 0.00 Clear Table
12 ST LeadingEdgeReinf STIT ~ 0.00 090,180,270  CFRP_szmpledi 0.00
13 STI2  LeadingEdgeReinf STIZ 4500 080,180,270  CFRP_sampledl 0.00
14 STI3  LeadingEdgeReinf STI3  0.00 090,180,270  CFRP_sampledl 000
15 STI4 InsertReinf  STI4 4500 090180270  CFRP_sample01 0.00
16 STIS InsertReinf  STIS 000 090120270  CFRP_sample0! 0.00
17 sTIe InsertReinf  STI6 4500 090,180,270  CFRP_sampleD! 0.00
8 STIT InsertReinf  STI7 000 090180270  CFRP_sample01 0.00
19 sTIz InsertReinf  STIZ 4500 090120270  CFRP_sample0! 0.00
0 sTie InsertReinf  STI9 000 090,180,270  CFRP_sampleD! 0.00
oK Cancel
Figure 250
(N SaveFile X
<« v, 9% <« ADD_FILES > D_REAR_WING v 0 "D_REAR_WING" durchsuchen
Organisieren v Neuer Ordner =~ @
Name Anderungsdatum Typ
# Schnellzugriff
Es wurden keine Suchergebnisse gefunden.
@ OneDrive
@ OneDrive - Personal
3 Dieser PC
¥ Netzwerk
< >
Dateiname: | rear_wing_cuttings_01.NkMCuts v
Dateityp: | NkMCuts files (*.NkMCuts) v
A Ordner ausblenden Abbrechen

Figure 251
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E3.3 Editing MasterCuts

The following Figure 253 shows how our Master Cut file looks like. According to Figure 252 (see chapter
E2. Lay-up Sequence), we can assign different colors to our MasterCuts. Further, it may be helpful to add
some additional information, such as which step affects which mastercuts as well as associated
materials.

Step 7 ADHESIVE FILM

lll
(a8 | i I

FAFAE | CFRP MATERIAL

Glix[] Step 14-19 ou

Step 8-13

'515;)16 l

0
-
U I -m
= E & pim .
=G

Figure 253 Figure 252

I
FAH oy ) 1) e FREY |5
33y I (g BRI

File View Basic MasterCut Window Help

46. Enter the Sketcher Space by pressing shortcut @ or TIEE

clicking on the sketcher button # in our toolbar - LE EDHE
(Figure 254).
Figure 254
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47. Optional: In this step adds the additional information to clearly show which cuts are needed for
which steps and what material they are made of. Therefor draw rectangular geometries 8} and text

T objects on design layer 0 according to Figure 255.

TR 7 Adhesive Film

—

i
¥

iy
‘ i

Ingent

STH-19 Insert Raforcamant

2= == & %

5P 248

Figure 255
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Changing MasterCut ID:

48. To change the IDs of all our MasterCuts at the
same time select all of them with + ,
or right click on Drawing Area and click on
[Focus all] (Figure 256).

Copy
Cut
Delete

Paste

Convert text to geometries

Edit Rectangles

Edit MasterCuts

=—  Edit Connection Points
Edit Segments
Shift to background

— Shift to foreground

Focusall
T[] c
T B

0

50. Inside the Edit MasterCuts dialog | o e

(=[]

T T

Paste

Focus all

y 4

Figl)re 256

49. Next right-click and then select [Edit
MasterCuts] (Figure 257).

Use Letter | *

we will find the ID controls. Here Color

MasterCut [ | Table
we can modify the IDs of aI‘I = s [R9 P
selected cuts at the same time. | Lobes

7] Add Step Labels:

Therefor just change the [Num:] -
value, whereby all marked

Used | Step
MasterCuts are assigned the same 1 ST
2
ID number. But that's usually not 3 s
4 5T3
what we want. Normally we want : o1
. 6 5T
to assign the ID to our MasterCuts 7 o
. e 8 5T7
according to a specific pattern. . gl
10 ST
1 STI0

Therefor click - ™= | (Figure 258) | =~
to open the MasterCut ID Table.

[ Add Mastercut Labels: | ~pone

Comment

Overall Layers

Overall Layers
Overall Layers
Overall Layers
Overall Layers
Overall Layers

Adhesive

8 Leading Edge Reinf

9 Leading Edge Reinf

Leading Edge Reinf

Angle Qty
45.00

1

Quasi | Mirror | Show | Lock | Connect | All Labels added

o o
Debulk

o o
o O
o o
o O
o O
o o
o O
o o
o O

Figure 258

o]

eNoRvEcEeNoNoNONO]

o

VBB 8666036

]

~

KRR E

—=

Show unused Steps

sTI0

ST1, ST2, ST3, S5T4, 5T5, 5T6, S5T7, ST8, 579, ST10, ST11, ST12, ST13, 5T14, 5T15, ST16, ST17, 5T18, ST19

v

Connect RawCuts

oK

Cancel



52.

M) MasterCut Table - Qty: 34 X
MCID MC Colour MC Adress »
D A #B2FF66 19e666e0
E e #B2FFE6  19e66508 .
51. Inside the MasterCut Table we can assign certain IDs to certain | 5 § i o Drgesml
ey = i Small-Large
MasterCuts by shifting them up or down. Further we can also a1 .
. . . N G #B2FF66 19e66e40 ight-|
assign the ID according to certain patterns. E.g. with E Rl TR:';‘;“;
. D | #B2FF66 19e668b8
terge-Small | e can assign the ID A to our largest MasterCut, | O 1 s sseseiso Bt Top
O « #B2FFE6  19e67018
B to the second largest MasterCut and so on. | >mall-targe R |
0 ™  #B2Ffe6  19e671f0 Start Num: [71 D
starts with the smallest MasterCut and finally ends with the B dend | - L
O P #82FF66  19e659f8 s
largest MasterCut. M| | smorms | oo seT
'_‘ R ZR2FFAR 19d94a10 Y
Apply Cancel
For now use the Top-Bottom | Tep-Bottem | pattern. So, the
top MasterCut gets the first ID, i.e. A, and Figure 259
the bottom MasterCut gets the last ID, i.e. Vst Tl oy 34 x
AH (Figure 260). first m e e [ I
[ B ZB2FF66 1966868 Sort
O o arw ma || [ Coe
With the Set ID controls we can tell Q@ s oo et
. . . O W ssaFse 19566058 op-Botiorn
NestKing which ID should be the first one O @ e e
. i K #B2FF66 19566230
by changing the [Start Num] value, - i L] | e [ i
respectively we can also switch between o e O o o mwamo S
. &l O »  esorees  1sessm0 e Letter
using numbers or letters for MasterCut —= A T e v
identification. ‘ [Eas ‘
Leave these settings as they are and close
the dialog window with | Aeely |, B |
|
=] = i) ast
-~ Figure260
]
Now all mastercut ID’s are set. o (B BAtesLoer Tile
Color
Confirm our settings in the Edit MasterCut iid__ 1 |
dialog Wlth oK ;'f{:t‘andard £ PlyPacks

[7] Add Step Labels:
p

[ Add Mastercut Labels: | =none

Used Step|  Comment
1 STl OverallLayers 4500 1
2

3 Overall Layers

1

5

6

7

8

9

10 ST9 Leading Edge Reinf

1

STIO Leading Edge Reinf

o o ¢ «
Debulk

o 0o ¢ «
O o ¢ «
o o ¢ «
o 0o & «
o o ¢ «
o 0o ¢ =«
O o ¢ «
o 0O ¢ «
O o ¢ «

Figure 261

Angle Qty Quasi| Mirror | Show Lock Connect | All Labels added

ST

ST, ST2, ST3, ST4, STS, ST6, ST7, ST, ST, STIO, ST, STI2, STI3, STI4, STIS, STIg, STI7, STI2, STI8

v

Show unused Steps Connect RawCuts

oK Cancel
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Changing MasterCut Color:

The ability to vary the colors of our MasterCuts as desired also gives us the opportunity to use the same
colors as in our 3D. This way you can see immediately which MasterCut belongs where (Figure 263; from
E2. Lay-up Sequence).

Figure 262

Depending on your preferences and the amount and complexity of your geometries this may makes
sense for you or not. However, to give you an idea of how to assign MasterCut colors, the next steps will
show you how it works.

53. To change the color of our MasterCuts we can do this for single mastercuts just by double click.
Further we can also select several MasterCuts at the same time, right-click and then select
[Edit MasterCuts] (Figure 263).

STP1

A
!

Edit MasterCuts

Edit Connection Points

ST Edit Segments

Shift to background

uuuuu

Figure 263
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54. Inside the Edit MasterCuts dialog, below the ID

56.

controls, we will find the color controls (Figure
264). Here we can modify the colors of all selected
cuts at the same time. Therefor we can just change

the color by clicking on the Color-Button —
whereby all marked MasterCuts are getting the
same color.

| Grundfarben:
NN e B N
il
EE NN
| o8 B B B B B
EEEEEEEN
0 0 0 N GeE W |
|
Benutzerdefinierte Farben:
EENT ‘
SEELEL =g
Farben definieren >> | FarbelBasis HeII.:
oK Abbrechen Farben hinzuﬁigen

Figure 265

) Edit MasterCuts - Oty: 3 X

D

Num: 3 AUseletter | © Table
Color

Mastercut ] Table Reset
3 Standard €8 PlyPacks

Labels
[ Add Step Labels: STI, T2, ST3, T4, ST, ST, ST7, ST8, ST9, STI0, STI1, STI2, STI3,5TI4, STI5, STI6, STI7, ST18, STI9
[ Add Mastercut Labels: | “none

i

sw,,‘ Comment ‘ Av-yle‘ aty ‘ Quasi. ‘ Mirror ‘ Show ‘ Lo(k‘ Conmect ‘ All Labels added
STl Overalllayes 4500 1 O sTI
ebulk

k8]
ISl

[g[e[=[~]afw]~[«]~ ]~
TN OREEEE-E

v

1000000000

1000000000

)OOO00000O

,8686086000

QHOENEEEEE
Ei

i

ow unused Steps 7] Connect RawCuts

oK Cancel

Figure 264

55. By clicking on the define colors button
Gt defrieren 22 the Color Dialog will
extend and will give you the option to
define new colors by entering the RGB
(Red, Green, Blue) values directly.
Based on Figure 262, since our selected
MasterCuts are colored yellow (RGB

135,135,0), we can also simply enter this

OK

values and click to confirm.

Back in the Edit MasterCuts dialog click = %% | as well.

We can repeat these steps for all other MasterCuts, but to speed things up a bit | have set up a color
table, already including all colors.
Attention: It is important here that the ID of our MasterCuts are actually assigned with the top-bottom

Top-Bottom | pattern as described in step 51. Otherwise, the colors will not be assigned to the correct
MasterCuts.
57. To assign the colors of all MasterCuts via a ColorTable, select all MasterCuts by -CTRL- + or
right click in the Drawing Area and [Focus all] (see also step 48).
58. Next, right-click inside the Drawing Area and then select [Edit MasterCuts] (see alse step 49).
59. Back in the Edit MasterCuts dialog click - ™= (Figure 266).

(N Edit MasterCuts - Oty: 34

D
Num: [T 2 B use Letter | £
Color

MasterCut | [N Reset

3% Standard €3 PlyPacks
Labels

Add Step Labels: STI, ST2, T3, T4, ST, ST, ST7, ST, T3, STI0, ST, STI2, §T13, ST14, ST15, STI6, STI7, ST18, 5TI%

[] Add Mastercut Labels: | “none

Figure 266
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60. If the appearing Colour Table is not empty as shown in Figure 267 just press the -Clear Table-
botton.
61. Next click | 'mpetTble | (Figyre 267).
62. Inthe rear wing example folder, you will find the "rear_wing_mc_color_table01.txt" file. Select
this file and click on open (Figure 268).
(W) Colour Table - Qty: 34 2| & import Table X
<« v 4 <« ADD_FILES > D_REAR_WING v o D_REAR_WING" durchsuchen
# MC Description Add
Organisieren v Neuer Ordner =~ M @
Remove —
Name Anderungsdatum Ty
Shift up # Schnellzugriff ) )
|5] catia_color_table_default.txt 05 14:06 Textdokument
Shift down @ OneDrive |5] rear_wing_mc_color_tabled1.txt 05.02.2024 14:21 Textdokument
Modif}r @ OneDrive - Personal
[ Dieser PC
e Netzwerk
Export Table
Clear Table
Dateiname: | rear_wing_mc_color_table01.txt | | Text files (*txt) v
Apply Cancel Abbrechen
Figure 267 Figure 268
63. Theincluded colors of the selected color table file are (N Colour Table - Oty: 34 P
imported and listed as shown in Figure 269.
#  MC  Description L Add
Click Apply Remove
Shift up
Shift down
Maodify
Export Table
Clear Table
Figure 269
el
. OK .
S 64. Click to close the Edit

A |
Figure 270

MasterCuts Dialog as well.

Figure 270 on the left shows our
MasterCuts file with the correct colors.

© NestKing e.U.
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Assigning the right Steps to our MasterCuts:

66. Now after we set the MasterCut IDs and added

Copy
the correct colors we can proceed with assigning -
the right steps to our MasterCuts. e

Convert text to geometries

Edit Rectangles

Therefor first select all MasterCuts from the
Adhesive Material. They are assigned to step 7
now.

Right-click somewhere in the Drawing Area and ] it e
further select [Edit MasterCuts] (Figure 271). L] J Focue 2!

| Edit MasterCuts
U i Edit Connection Points
[1x].7] Edit Segments

Shift to background

e
eIl
Figure 271
) Edit MasterCuts - Oty 19 x
rxm: E: [ Use Letter | * Table
67. Since we just need step 7 for our selected Ea | o | o
3% Standard &3 PlyPacks
MaSterCUtS We mUSt deseleCt a” Other Steps' Z:‘;S‘epl-abﬁ\s‘ ST1, ST2, ST3, ST4, ST5, ST6, STV, ST8, ST9, STI0, STI1, STI2, ST13, STI4, ST15, STI6, STI7, STI8, STI9
Therefor right-click on the label of the [Used]
column and select [Disable steps] (Figure 272). e e CEEEET IR
ST = i“ep‘y s 1O O o
10 O o
1o o e
Overall Layers 10 0O o
Overall Layers 10 O o
A 1O O o
Le: 10 O o
Le: 1o o e
STI0 Leading Edge Reinf 10 O @ .
= ’ unused Steps  [] Connect RawCuts
- LCimiivean V79
I\L?Jm 1 S [MUseletter * Table
h;::e’r(ut | bl Reset

€ Standard | €8 PlyPacks
68. NOW Select ST7 on pOSitIOI’] 8 again (F'gure 273). :Zléitmtahe\s STI, ST2, T3, ST4, ST5, ST6, ST7, STE, STY, STIO, STI1, ST12, ST13, STI4, STIS, STIG, STI7, STI8, STI9

[l Add Mastercut Labels: [ “none

Used |Step|  Comment | Angle| Qty Quasi|Mirror |Show | Lock | Connect | All Labels added

I- k oK ﬁ 10 5 Owenllayes | 400 1 0 O O o Bl
69. Clic to confirm. .
3| O S”  Ovenlllayers LV T R R O T 12
40 SB Ownllyes 40 1 0 O O & s
5/ 0 5% Ownllyes 000 1 0 O O o sm
6 0 S5 Ovenlilayes 4500 1 0 O O o 5T5.
7| 0 S Ownllwes 000 1 00 O O & T6
8 ST Adnesive o 10 O O & s
9| [0 SmB leadingEdgeReinf 4500 1 OO0 O O & S8
10| O ST LeadingEdgeReint 000 1 O O O o 519
1| O ST0 LeadingEdgeReint 4500 1 O O O o sTI0 .
[ZlShow unused Steps 7] Connect RawCuts
e

Figure 273

70. Next select all MasterCuts from STP 8-13 Leading Edge Reinf and open the Edit MasterCuts Dialog.

CFRP Material

Copy
Cut
STP 8-13 Leading Edge Reinf Delete
Paste
Fz] = | Edit MasterCuts
| #
g V| Fx] Edit Connection Points
(A [ [1x] ]
Edit Segments
Shift to background
Shift to foreground |
‘ STP1 Focusall

Figure 274
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71. Ensure that just Steps 8,9, 10, 11, 12 and 13

are enabled for our selected MasterCuts.

(N) Edit MasterCuts - Qty: 4 X

D
Num: |1 | HUseletter | *

Color

MasterCut [N

Table

Table Reset
3% Standard &5 PlyPacks
Labels

A Add Step Labels: ST, ST2, T3, §T4, ST5, ST6, ST7, T3, $T9, STI0, STI1, ST12, ST13, 5TI4, STI5, STI6, STI7, STI2, 5TIg

dd Mastercut Labels:

“none

Cllck QK tO COnﬁ rm u;,.:‘sm,, Comment |Angle‘Qty‘an§i‘Mirmr Shuw|lo(k|(hnned‘Alllabel§added ~
. 7] ST6  Overall Layers L | o T8
8] sT7 Adhesive 0 1.0 O O & ST
[9] ST8  Leading Edge Reinf 10 O 9 o sT8
10| ST9  Leading Edge Reinf 10 O @ o sT9
1 STIO Leading Edge Reinf O O 9 o sTie
112 STI1  Lesding Edge Reinf 1O O 9 & ST
13| STI2 Leading Edge Reinf 1O O 9 & T2
14| STI3 Leading Edge Reinf 1O 0O 9 & sTi3
15, STI4  InsertReinf L R o - STI4
16, STIS Insert Reinf 10 O [OR- & STI5.
17 STI6 Insert Reinf 1O O O o STI6
118! STI7  Insert Reinf 10 0O O & sT17 v
Show unused Steps ] Connect RawCuts
Cancel
Figure 275
ET14 19 et R cernesd
(N) Edit MasterCuts - Qty: 2
D
Mum: (1|2 FFUseletter [* Table
Color
72. Repeat these steps for the mastrCut (| | Tble || Ree
H H Standard
insert Reinforcement steps. | * s @ pyreas
abels
. [ 4dd Step Labels: ST1, 5T2, ST3, ST4, ST5, STb, ST7, ST8, ST9, STIO, ST11, ST12, STI3, ST14, STI5, STIG, STI7, STI8, STI9
They are assigned to steps
dd Mastercut Labels: | *none
14, 15,16 17,18 and 19 .
Used|5|ep‘ Comment ‘Angle‘ﬂly|0|n§i‘h|irmr Shqw|Lock|€onned‘Alllabelsaﬂd¢d
(Figure 276), 10} Leading Edge Reinf S0 R i e B sT9
11| [ sTI0 LeadingEdgeReinf 4500 1 []  [J O o sTI0
12| [ ST LeadingEdgeReinf 000 1 [] [ Lo st
13| [ ST2 LeadingEdgeReinf 4500 1 [] [J (O sT12
14| [0 ST13 LeadingEdgeReinf 000 1 [] O [ORN- sT3
Insert Reinf O 0O o o« sTi4
Insert Reinf 1O o o <& ST15
Insert Reinf 1O o o @« sTI6
Insert Reinf O o o « sTI7
Insert Reinf LI N I & B sTia
Insert Reinf LI R R & B sTI9
v
A Show unused Steps  [] Connect RawCuts
Cancel
Figure 276

73.

Repeat these steps for the overall MasterCuts of STP 1 (Figure 277)...

El

(%) Edit MasterCuts - Qty: 4

D
Num: (1 2] [Ause Letter [ Table

Color

MasterCut (MMM, | Table Reset

3% Standard & PlyPacks
Labels
Add Step Labels:

[ Add Mastercut Labels:

*none
Usﬂl‘slep Comment |Angle|ﬂly‘(llnsi|Mirmr sm‘mk‘c«nm‘nnuwkm

1 STl Overall Layers 25, ST
2 Debulk

(3] O s Overoll Layers oo 10O O ¢ & ST
(4]0 B Ovalilayes 50 1 0 O O & ST
(5| O s4  Overoll Layers oo 1 0O O ¢ & ST
[6| O s Ovenlilayers | 500 1 O O O & STS
71 O s®  OverallLayers oo 1 0 O O e ST6
[e PO IsT Adhesive oo 1 0O O[O e s
[0] [0 S® LeadingEdgeReinf 4500 1 [ [ O & ST8
10 [0 ST LeadingEdgeRent 000 1 [ [0 O & ST
11 O STI0 LesdingEdgeReinf 4500 1 [0 [ O & STI0
PR =

Show unused Steps

ST1, ST2, ST3, ST4, ST5, ST6, ST7, ST8, ST9, STI0, STI1, ST12, ST13, ST14, ST15, ST16, ST17, STI8, ST18

Connect RawCuts

v

oK

Cancel

Figure 277
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74. And finally, also for our MasterCuts assigned to STP 2-6 (Figure 278).

1o}

Coler

Labels

[ Add Step Labels:

(M) Edit MasterCuts - Qty: 4
Num: |15 [AUseletter [* Table

MasterCut | [ Teble Reset
3% Standerd £ PlyPacks

STI, ST2, ST3, T4, T3, ST, ST7, ST8, ST9, ST10, ST11, STIZ, ST13, 5T4, ST15, ST16, ST17, STI8, 5T19
[ Add Mastercut Labels: | none

S8

m E
I el n

Used | Step|  Comment |Angle | Qty | Quasi| Mirror Show  Lock | Connect  All Labels added

1| ] | sm Overall Layers 40 1 0 O (O sT1

2 Debulk

3 ST2 Owverall Layers 1O 0O o o sT2

4 ST2 Overall Layers O O ¢ @« HE

5 ST4  Overall Layers O 0O o & ST4

6 STS  Overall Layers T O 0O o o STS

7 ST6  Overall Layers coo 1 O O [O3a- ST

8 L) & Adhesive 000 1 O O Lo sT7

9| [J |SB |LeadingEdgeReinf 4500 1 (1 [0 & o ST8

10| [0 ST LeadingEdgeReinf 000 1 [ [ (O ST9

11 [ STI0 LeadingEdgeReinf 4500 1 [0 O O & STIO

. = e E - - . ann Lo | — —~ - — e Y

Show unused Steps Connect RawCuts
oK Cancel
Figure 278

Mirroring:

As mentioned in the introduction to this chapter, the easiest way to generate mirrored cuts is not in 3D
but rather in NestKing. This can be done with just a few mouse clicks.

75.  To tell NestKing that we need mirrored cuts for our first 13 MasterCuts with ID A to ID M we first
select them and open the Edit MasterCuts dialog with a right-click > [Edit MasterCuts] (Figure

279).

76. To make the table a little clearer, we can hide all unused steps: Therefor deactivate the [Show
unused Steps] checkbox as indicated in Figure 279.

77. If the Mirror check mark is set for the respective step, a mirrored version of this cut will also be
added to our nest in addition to the normal cut for this step. So, we will finally get two cuts, one
normal and one mirrored cut. If you also take a closer look at the MasterCut ID boxes you will see
that also the mirror sign is indicated now (Figure 280).

78. Finally click | 9

Figure 280

to close the Edit MasterCuts dialog and confirm our settings.

STP 7 Adhesive Film

e e e e, G

r-
1

(N Edit MasterCuts - Qty: 13 X
1

D

Num: (1 2] (UseLetter = Table

Color

MasterCut | [ Table Reset

3% Standard €8 PlyPacks

Labels

£

iz K

=0 B
£ '
(=P

[] Add Step Labels: ST1, ST2, ST3, ST4, ST5, 5T, ST, T8, ST9, STI0, STI1, STI2, 5T13, ST14, ST15, STI6, ST17, ST18, STI9
[ Add Mastercut Labels: [ *none

Used | Step|  Comment | Angle |Qty | Quasi| Mirror Show | Lock |Connect | AllLabels added
8 ST Adhesive S o ST7

Check to generate a mirrored cut as well.

Uncheck to hide unused steps.

[ show unused Steps. Connect RawCuts

oK Cancel

\%

] L

|
Figure 279
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79. Inaddition, there are several other MasterCuts that contain steps whose plies must also be
mirrored:

e  MasterCut with ID O. Just double-click on this MasterCut and activate the [Mirror] box
(Figure 281).

R T B 0L DS Mt G x
Sol Segrmerts 3 Color
Verge segmeres Nume (153 Mttt [0 | MemeCuecor (I Rt

3 Shi SfeBn

ST 5T 378 ST, 70 77578 570 ST $711 $T12 5718 $TH $T13 ST $177, 378 570

Mogle Tty Qs Wirsoe Shom Lock Comnoct | AllLucls added

. B
W = Step Seq
Q| ool
1 Maaiy Martercue DlShow umses e FAConoect Rontuts
fr';wg:wm,-., T sesplisance: [1 3] | ittaSomn or Gl
Figure 281
e  MasterCuts with IDs Q, R and S (Figure 282).
‘ (N Edit MasterCuts - Qty: 3 X

D
Num: |1 2| [AUseletter | * Table

Color

|nsert -: MasterCut | [N Table Recet
1
: 3£ Standard €3 PlyPacks
1| | Labels
1| BaddstepLabels STI, T2, ST3, ST4, ST5, ST6, ST7, STE, TG, STIO, STI1, ST1Z, ST13, ST12, 5TH5, ST16, STI7, ST18, ST18
fal] 1| BAddMestercutiabels none
=2 |
1 Mirror sm‘ Lock Cﬂnnm‘}\lllabelsaddad

| ‘Usm‘step‘commem‘ﬂngk‘(ﬂy‘ﬂmsi
0 1

m ST Adhesive O o o ST

[ R
&

R e e e e e e e |

[ Show unused Steps Connect RawCuts

oK Cancel

Figure 282
e MasterCuts with IDs X, V and Z (Figure 283).

(N) Edit MasterCuts - Qty: 3 x

D
Num: (1B BuseLetter | = Table r

Color

MasterCut | [ Table Reset

STP 8-13 Leading Edge Reinf 3 Sundot €9 s

Labels
[ Add Step Labels: ST1, T2, ST3, 5T4, STS, ST, ST7, ST8, ST9, STI0, ST, ST12, ST13, ST14, STIS, ST16, STI7, STI8, STI9

[ Add Mastercut Labels: [ “none

uscd‘slep‘ Comment ‘Auglz slm.‘ lo(k‘ ('.cnned‘Alllabelsadded

ay | ques

Enable mirror cuts for all steps

9 ST8 Leading Edge Reinf
10 9 Leading Edge Reinf Disable mirrar cuts for all steps
11 0 Leading Edge Reinf

®

Leading Edge Rei

Leading Edge Reinf
STI2 Leading Edge Reinf

oooooo

1
1
1
1
1
1

[=]
s

[ Show unused Steps  [7] Connect RawCuts =

oK Cancel L

Figure 283

© NestKing e.U. April 4, 2024 Page 117/180



NestKing — User Guide V2

e  MasterCuts with IDs T, U and W (Figure 284).

| Edit MasterCuts - Qty: 3

x
o
N 03] Busetener 00 | Toble
| coer
MosterCut [ Toble Reset
e == e L EE S
ST14-19 Insert Reinforcement | % sanderd @5 e
EAAdd Step Labels: ST1, 5T2, ST3, ST4, ST5, ST6, ST7, ST8, ST, STIO, STI1, STI2, ST13, STI4, 5T15, STI6, ST17, ST, STI9
[AAdd Mastercut Labels: [ “none
Used Step Comment Angle Qty Quasi Mirror Show Lock Connect Alllabelsadded
5 & s s 10 Enable minor cuts for ol steps
% &4 5 1 0O Disable mirror cuts for all steps
17 & 1 0O
18 1 0 @ & B sm
19 & 10 @ & & sm
2 & 5 (e @ & B sm
[ Show unused Steps [ Connect RawCuts.
o Cancel
Figure 284
e MasterCuts with IDs AA and AD (Figure 285).
(N> Edit MasterCuts - Qty: 2 x
STP 1 o
Num: E% [Fuse Letter | = Table
Color
MasterCut || Teble Reset
3% Standard £ PlyPacks
Labels
[ Add Step Labels: STI, ST, ST3, 5T4, ST, ST, ST7, STE, ST9, STI0, ST, ST12, STi3, STI4, STIS, ST16, STI7, ST18, STM9
[ Add Mastercut Labels: | “nonc
‘ ‘Usﬂl‘slep‘ Comment |Angle‘Qly‘Q|lasi r Sbaw|Lotk‘Connm‘Alllabelsadﬂﬂl
[ STI Overall Layers 4500 1 [ Qo o s
[ show unused Steps Connect RawCuts.
oK Cancel
Figure 285
e And finally, MasterCuts with IDs AG and AF (Figure 286).
(W) Edit MasterCuts - Qty: 2 X
D
Nurm: % [ Use Letter % Table
Color

MasterCut | I Table Reset.

3% Standard &3 PlyPacks
Labels

Add Step Labels:

ST1, T2, ST3, ST4, ST5, 5T6, ST7, ST&, ST9, STI0, STH, ST12, ST13, ST, STIS, ST6, STI7, STI8, STI9
[ Add Mastercut Labels: | “none

sed‘slep Comment ‘Angle‘chy‘ﬂlnsi Mirror Enable mirror cuts for all steps
S Overalllayers 000 1 [] Disable mirror cuts for all steps.
ST OverallLayers 4500 1 [] G
ST Overall Layers  0.00 1 [ [S2N- ¥ ST4
STs OverallLayers 4500 1 [ [ sT3
ST6 OverallLayers 000 1 [] o & sTs

[ show unused Steps Connect RawCuts

ok Cancel

Figure 286
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Splitting MasterCut geometries: E

Very good! We have already finished our Adhesive plies as well as E

Step 1 as emphasized by Figure 287. These MasterCuts just %ﬂ
contain one step/layer, thus there is no splitting and offsetting ! 'a

required.

F/gure 287

80. Before we can start with splitting there is
one more thing missing. MasterCuts AA sTP 1
and AD are currently just added to STP 1.
Actually we need them for STP 2-6 as
well. Thus, let’s simply copy these two
MasterCuts and add them to STP 2-6.
Therefor just select MasterCut AA and
AD and use the +-Cqshortcut on
your keyboard or click the copy button

I in the main toolbar.
To paste the copied MasterCuts we can

press + V- or use the paste

button [ of the main toolbar.

. Figure 288
81. Further we have to assign the correct

steps to our copied MasterCuts AJ and o

Nom: 1002 Husetener ¥ Table

Al. Therefor, select both of them again,

Mestect | Toble Reset

right-click, select [Edit MasterCuts] to W O

Labels
[ Add Step Labels ST, ST2, ST, ST4, ST5, ST, ST7, ST8, ST9, ST10, ST11, STI2, STI3, STI4, ST1S, STi6, STI7, ST, STI9

open the Edit MasterCuts dialog (Figure EBI
289). hen

82. Here we can activate on [Show unused
Steps] to show all steps.

83. Deselect ST1 and select ST2, 3,4, 5and 6
instead.

84. Also ensure that the [Mirror] checkboxes

z
)

t| Al Labels added

50000000000 O §
3888885685505 &
bslaisfisfusfo folaletioll mg

Joooodooooo O §
Jooo0duremm ~ 0

are checked as well.
Figure 289
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Proceeding with Leading Edge Reinforcement MasterCuts (ST 8 to ST 13 ) we will split the outer
geometries into segments. These segments will be used for the linking tool. Further the equalizer tool
will be used to tell NestKing which segments should behave the same regarding their offsetting behavior.

85.
86.

87.

88.

Double-click on MasterCut Z to open its MasterCut dialog.

On the top left corner of the dialog you will find the splitting tool

Figure 290.

Split Segments

as indicated in

S MasterCut Dialag

Spit Segmens
Merge Segments
Srite Spir- Paims

D

M (26 2] Euse Letter | 7

sttt @ pypacks
Lobts
7 Al tep Lol

[ Add MasteCut Label(sk [ “ron

Coiar

MesteCut Color [ Reser

ST1. 572, T, §74 575, §76, 517, $16, 18 510, $111. STI2. 5113 ST14, ST, 5116 5117, STIA T8

Next pick both corners (Figure

291). Click |~ ©K

to

confirm and leave the

MasterCut Dialog.

Repeat these steps for
MasterCut V and split the
outer geometry as shown in
following Figure 292...

SP

sP3 .

Vil M

Figure 291

o=

Figure 292

MCused S8 Comment. Angle Qty Quasl Mirror | Show Lock | Commect | All Labels added
|EA] R w1 0 B4 o & M s
[0 = 0B & ¢« B m
m = OB @ ¢« B sm
o |2 =2 O E @ ¢« B sm
/ - 3 B 0O &8 @ ¢ #H sm
o T ! 0 & o & H ™
g
yd
\
)
7 / Offsets
o5
( -
S S oot s A Comec oot
n Segment SnepDistance: |8 21 FitteSereen oK Cancel
Figure 290

T @
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Banney
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0OE 8 o ®
0F 8« H
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... and for MasterCut X and
split the outer geometry as
shown in Figure 293...

89.

... and for MasterCut Y and
split the outer geometry as
shown in Figure 294...

90.

... and for MasterCut T and
split the outer geometry as
shown in Figure 295...

91.

... and for MasterCut AJ and
split the outer geometry as
shown in Figure 296...

92.

X
5 o
= SP1 - SP2 e MR
e
e o O e e ot e
TOE 8 O W
ceiom
P
=8 m
P
| “Bom
!
{ |
/ |
| {
| |
{
| f
{
|
———
SP3 B & SP4
| Wodly MeseZs s
e N T (13 G|
%
SP1
e o &
I ‘J
) S — i Y. - || (5%
SP3 [
oty Mokt otom st ot Rt
anere ” swpvece |13 FaieSomn o] TGt
o %
gy SP1 (9% SP2
S 7
| e s A
|
|
|
|
I‘ |
v s
|
|
[ 4
|
sSp3 _;,7'{' SP4 s S it Dot h
eqme: SapDizance |1 Fitke Svean (3 Caal |
Figure 295
%
sP1 r P2
I
| MCuned Stop| Comment Mo Oty Qo M S| Lk Comoest | AL b
S mowesmee 1 C B 6
|
i
e B
o
[0 5o
T R
I
|
| |
Sp3 (k=) SP4 Y S it Bigomititin |
o Sopvece (13 ot ] T
Figure 296
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93. ... and for MasterCut AH and
split the outer geometry as
shown in Figure 297...

94. ... and for MasterCut AG and
split the outer geometry as
shown in Figure 298...

95. ..and for MasterCut AF and
split the outer geometry as
shown in Figure 299...

96. ... and for MasterCut AE and
split the outer geometry as
shown in Figure 300...

[T

Figure 297

SP1

=T

iy i

supvece |13 Faiason & ] TGt

Figure 299

SP4
S S, Bt
Figure 300
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©

Linking MasterCut segments with the Link Tool

Very good! Now we can link the MasterCut segments, we just created, with each other.

97. Select the Link tool in our main tool bar © (Figure 301).

:ax%/vwv%va»»[arﬁlrjﬁtal o ~T ./
LinkSEgmentsl

Figure 301

98. And link the segments of our Leading Edge Reinforcement MasterCuts. To get the same behavior
later, when modifying the links, it makes sense to select the segments one after the other as
emphasized in Figure 302.

STP 8-13 Leading Edge Reinf

Figure 302

99. Next link all touching segments of our Insert Reinforcement MasterCuts together(Figure 303 ).

ST14-19 Insert Reinforcement > oo
2 \
%‘ 7]
| |
gRnl
N T/ 6 l
Figure 303
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100. Link all touching segments of our overall layers from step 2 to 6 (Figure 304).

Figure 304

101. Link all touching segments of MasterCuts AJ and Al according to Figure 305.

I

|
'ﬁéTP 2-6

Figure 305
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Setting equalizer links El

By using equalizer links, we can connect several segments (not just 2 like the standard links) with each
other. There is always a master segment in which the offsets for each individual step can be defined.
These offsets are then automatically adopted for all other segments, which are referred to as slave
segments.

With regard to the Leading Edge Reinforcement MasterCuts all outer segments, as emphasized in Figure
306 in orange, should behave the same. Back in Chapter E2. Lay-up Sequence it is written that these
should be stepped back by 30 mm for layers 8 and 9 and by 15 mm for layers 10 and 11.

STP 8-13 Leading Edge Reinf

Figure 306

Of course, we can just select all these outer segments, right-click in the Drawing Area and [Edit
Segments] to modify all segments at the same time as shown in Figure 307 below.

STP 8-13 Leading Edge Reinf

coovoo §

Clshom unused Steps 1 Connect Rawuts

Figure 307 o || cma

The problem is that these values need to be changed, e.g. 30mm offset is too much and 27mm would
suit ST8 and ST9 much better. You need to reselect all of them and change the appropriate values. The
risk of something being forgotten or overlooked is not insignificant. However, if you link the segments
together using the equalizer, it is always clear that these segments behave in the same way. When
making changes, all you need to do is adjust the offsets of the master segment and these will then be
automatically applied to all other slave segments.

We can also use the equalizer to extend standard links, since standard links are usually only possible
between two segments.

Since we mirror the cuts of the left three MasterCuts X, V and Z in the Leading Edge Reinforcement
MasterCuts, it would be great if the offsets of the left segment in the middle MasterCut Y were also
automatically transferred to the right segment (Figure 308). We can also use an Equalizer for this.

STP 8-13 Leading Edge Reinf

Figure 308
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102. Click on the Equalize Segments button

& in the main toolbar (Figure 309). RRX/7B-%-%-F-r>r20C L4 HQEE =-T/r L
Equalize Segm&ntii
Figure 309
103. Select all outer segments (Figure 310). As stated in the Command box, click -SPACE-| or|-ENTER- on
your keyboard to confirm.
STP 8-13 Leading Edge| 3 2 1
4
Figure 310
104. To quit the Equalizer tool just press on your keyboard. _ _ _ _
B Edit Equalize 3
| | Branch ~ Add
Consider that the first selected segment is also the master segment. We can | § pemene
also change this later by double-clicking on one of the equalizer marking o Sz e
points. The Edit Equalizer dialog gives us the opportunity to add new 8 ::
segments, to remove segments and also change the master segment (Figure S — '
311). oK Cancel
Figure 311
105. To set the offset values in accordance with chapter E2. Lay-up Sequence, double-click on the
master segment of our Equalizer signed with 1 in Figure 310.
106. Enter the appropriate values to the offset column as indicated in Figure 312.
(N) Edit Segments - Gty: 1 X
3% Standard
STP 8-13 Leading Edge Reinf Bt “;f" S"O"“ ] Z’“:::’ e
10 ST; o (8] -30.00 Straight 0
1 STIO o o] -15.00 Straight 0
12 ST o o [B9 stignt 0
13 sTI2 o O 000 Straight 0
14 sTI3 o o] 000 Straight 0
[ Show unused Steps [ Connect RawCuts

Figure 312

107. Next activate the Equalizer Tool by clicking (=) in the toolbar again or by using the -EQUALIZE-
command.

© NestKing e.U. April 4, 2024 Page 126/180



NestKing — User Guide V2 @

108. Now link the left and right segments to transfer the offsets from segment 2 to 1 as emphasized in
Figure 313.

STP 8-13 Leading Edge Reinf

Figure 313
i i i i i i {3 Edit Equalizer o
Note: If there is a linked segment included in the equalizer link
group, this linked segment will always be the master segment of Branch Add
the equalizer link. This master segment controls the offsets of all g :1:\21' (inked) Remove
slave segments. In this case the master segment can’t be changed S
(Figure 314). Further it is also not possible to add more than one
linked segment to the same equalizer link group.
OK Cancel
Figure 314

109. Asshown in Figure 315, combine following segments with the equalizer tool to six equalizer
groups.

STP 2-6

Figure 315

110. Now all standard and equalizer links are set. Check if the generated plies are OK or if they need
some further fine tuning.
Click & (Generate RawCuts) (Figure 316).

XX /7B8B-%-%-F- 2204 HO0AB|c-TAS-OQ0:

Figure 316

© NestKing e.U. April 4, 2024 Page 127/180



NestKing — User Guide V2 @

A closer look at the Description Box at the bottom left tells us, that generating the RawCuts caused a
warning: “MasterCut AJ — No cut left at position 6!”.

2 |

SRIME K DC X | ayenirs) [[0-DesignLayer v Tetheght [0 SN SRXX/B-F-HB-F-I2ABC L HOOM o - T/ -HOCAN-BCUMNEBA/ - XY ES EHEB
DESCRIPTION
Highlighted and/or focused geometries and texts are reseted, indicators deleted...
Generating RawCuts started...
© WARNING - MasterCut Al - No cut left at position &!
RawCuts generated, 1 warning cccurred!
['ac |
(=)
A T 8§ § 8 § B ® 8§ § § §g & ¢@
[ Command -
o e e
Highisghted and/or and texts are reseted, Boundary Size in (1 x b)
Generating RawCuts startec Boundary Area
=
S e vy i
e
Figure 317

111. This means that the offsets were chosen so that with MasterCut AJ there is no longer any cutting

left at position 6. Let's take a closer look by clicking on the warning message
© WARNING - MasterCut AJ - No cut left at position &!

112. NestKing automatically set up the window so that our
MasterCut Al is displayed in its entirety (Figure 318). The left
and the right segments of MasterCut AJ are controlled by 2
Links. Double-click on the first link, as emphasized by the orange
arrow in Figure 318, to open the Edit Links dialog.

Figure 318
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113. As the warning states the problem occurred at position 6 (Figure 319). Now we have following
options to avoid that our RawCut of position 6/ST5 disappears completely.

a. First, we can reduce the offset step from 5 mm down to 1 mm until the ST6 finally gets a cut.
Since, an offset step of just 1 mm is literally nothing.

b. Thus, it is suggested to change the [Offset direction] from ‘both’ to ‘Seg2’ instead. By clicking
on the position 6 label (Figure 319) the cuts generate at this step are highlighted.
Nevertheless, we will recognize that there is still no cut appearing now, thus we also need to
modify the link of the second segment on the left as well.

(©) Edit Links - Qty: 1 X
Offset Control Color
Auto mode Link | Table Reset

[] Overlap first layer

Constant Overlap [mm]: =

Ignore unused steps

Offset step in [mm]: 500 |2
Offset direction: [ Seg2 v
Repeat sequence after 10 4| steps

Change Offset Direction

Step ‘ Seg1 Gap‘ Seg2 ‘

3] sm | EX 0,00
|2

ST B oo s5m

s ST 10,00
‘ e
7 To 2000
1 1 1 Tool lein [deg]: =
Click here to highlight! ot BT
Tool radius in [mm]: =
[ Show unused Steps Connect RawCuts [ Materialthickness compensation |
Save Sectional View OK || Cancel
T
Figure 319

114. Close the Edit Links dialog with | °¢  and double-click the second link (Figure 320).

115. Change the [Offset direction] from ‘both’ to ‘Seg2’. Now the RawCut at position 6 is generated and
visible (Figure 320).

(©) Edit Links - Qty: 1 X
Offset Control Color
Auto mode Link | Table Reset

[] Overlap first layer

Constant Overlap [mm]: =

Ignore unused steps
Offset step in [mm]:

Offset direction:

Repeat sequence after

Change Offset Direction

Step

O EL

4 st [

| su [

d s | 50

[z s [ e ]
Tool angle in [deg]: z
Tool radius in [mm]: Z
[ Show unused Steps Connect RawCuts [] Materialthickness compensation |
Save Sectional View oK Cancel

Figure 320
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116. Click R (Reset) in the toolbar to clear the Description Box (Figure 321).

") Nestking B7R74 - licensed for Peak (BUERO-LPE3), Expire date: 31/07/2024 - [rear_wing_cuttings 01.NkMCuts]
File View Edit Modify Draw Measure Window Help
I ® 8

Ekimﬁxﬁlx\ Layers(Fs) || [l 0- Design Layer | Tetheght [0 L W HDRRX /D% - ANBC

2000

Cleared!

1000

so00
4500
4000
3500
2000
4500
1000

Command - / Snap Size: E =L

DESCRIPTION
Highlighted and/or focused geometries and tefts are reseted, indicators deleted..

horizontal Scale = 1 vertical Scale = 1

Figure 321

117. Click (Generate RawCuts) in the main toolbar = The warning is gone (Figure 322).

DESCRIPTION

Highlighted and/er focused geometries and texts are reseted, indicators deleted...
Generating RawCuts started...

RawCuts generated, no warnings!

Figure 322
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Next check each MasterCut and its generated RawCuts on laminability:

The Leading Edge Reinf RawCuts (STP 8-13) are fine and ready for nesting.

However, if we take a closer look at the MasterCuts of the Insert Reinforcement (ST14-19), we see that
some of these cuts cannot be laminated cleanly.

ST14-19 Insert Reinforcement

Figure 323

As shown in Figure 324, the blanks must be placed around two 90-degree edges to ensure clean
overlaps. Thus, it makes sense to add slices to the inwardly offset segments of MasterCut W, and U and
the outwardly offset segments of MasterCut T.

Figure 324
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118. Select both vertical segments on the left and right,
right-click and click on [Edit Segments] (Figure 325).

119. By clicking on the Step Position number

120.

(Figure 326) you can highlight the associated
RawCuts of this step.

Conversely, you can also simply click on the
RawCut and NestKing to highlight the
corresponding step in the Edit Segments
Dialog.

This makes it easy to figure out which steps
need to add slices to. Use 8 slices for ST15,
10 slices for ST17 and 12 slices for ST19
(Figure 326).

Click . 9 |to confirm.

To finish MasterCut T change the connection
types on the lower end from “Straight1” to
“V-Dart”:

Select both Connection Points as indicated in
Figure 327.

Right-click somewhere inside the Drawing
Area and select [Edit Connection Points].

i | Edit Segments
\CD\ Shift to background

Copy
Cut
Delete
Paste

Shift to foreground

Focus all

Highlighed RawCut of

4 Step 19 on position 20

) Edit Se?lnts -Qty:2 x |

3% Standard

STI4 & @ 000 Stright 0
ST15 b 5.00 Straight n

Step Lock | Show Oﬂsﬂ‘[dge'[yp‘slkes

o )
STI6 & @ 5,00 Straight 0
STI7 & @ 1000 Straight
sTi8 o @ | 1000 Straight 0
[ ] e | 500 swion | |1

[ Show unused Steps Connect RawCuts

0K Cancel

]
iy

Figure 326

Copy
Cut

Delete
Paste

Edit Points

| Edit Connection Points

Shift to background
Shift to foreground

Focus all

Figure 327
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H o Right click here.
X I 3% Standard \
121. To change the connection typ iy . -
. . . . I Eat |L°(k‘5hw bl Open Connection Point Dialog
(abbreviated with ConTyp in Figure || s se & 0 2 f
. R 16/ ST15 & O snaigm dir 1
328) right click on the ConTyp label IH e se & ©
. . sTI7 & @ EfrLti
and select [Open Connection Point li % s o @
Dialog] as shown on the left. g lf.e
[ Show unused Steps Connect RawCuts
Figure 328
(N} Edit Connection Points - Qty: 2 X
* Standard
_Slm_Ll.m:k_l_SllnllJ_ﬂmIm_l_ﬁuﬁlic
= (W) Connection Point Dialog X j
E Connection Properties
E Connection typ:
. . . . 18 Stra!ght d!rW
122. Next switch the connection type from “Straight dirl” to 79| | AddConnection Slice: W@
“\-Dart” (Figure 329). 20

123. Click to confirm.

[ Show unused Steps Connect RawCuts

Carce

Figure 329

124. As emphasized in Figure 330 the (% Edit Connecton Paints - Cty: 2
Connection Typs of all steps are set 3 Standard
to “V-Dart”. Instead of connecting Step  Lock| Show
the RawCuts Straight at this points = R
V-Darts are added instead. V-Darts 7| ST
are better suited for 90 degree % zzg
bendings as we have them in this 20 s
case.
Click to confirm our
setl'ings and close the Edit [Ishow unused Steps  [] Connect RawCuts
Connection Points dialog.

Figure 330

© NestKing e.U. April 4, 2024 Page 133/180



125.

126.

jé%?

Further we can also add slices to the inwardly offseted RawCuts of MasterCuts W. In this case we

just need slices at the four inner edges.

Double-click on the MasterCut to open the MasterCut dialog.

By changing from the OS (Outer Segments) to the IS 1 (Inner Segments 1) offset tab and clicking
on the most inner RawCut geometry (see Figure 331) we can highlight the corresponding step.
The offset of the most inner geometry is 10 mm... we need to remember this value for the next

steps.

127. Click | Medify Mastertut | +4 gnen the MasterCut Sketcher Dialog (Figure 331).

128.

I
2

oo co ool

Moty MasterCurt

Figure 331

:E‘g
2 ’,?:Eg
i

i) o fa Rk

Step 126

Step

[m;
I

Inside the MasterCut Sketcher Dialog we can modify our mastercut geometries, add new
geometries or also delete them if required. In this case we want to add slices at the for inner
corners. Thus, select [Offset — straight edges], as shown by Figure 332.

(Actually, it does not matter if we use the Offset tool with round or straight edges in this case.)

X 0 Desiga Lay gt 0 SKDDRR /B K- 2ABC LT
{ I Oftut - saghe Edges .

s ChEES

Figure 332

SCU0OAN-BCUHBEBA/A-AVESE
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&

129. Asshown in Figure 333 the command box
states that we need to select an offset
geometry first.

Select the inner geometry (Figure 333).

130. Now offset the inner geometry by at least
10 mm (See step 126).
Enter 11 mm just to add some safety
distance (Figure 334).
Press |-SPACE-| or -ENTER- to confirm.
Now the Command Box shows 11 mm for
the offset value:

i
PRINMD A DE K| [Tyl W0 Owvgn Loy Tt Hegpe [0

—
[IoFFSET - Straight edges - Select offset direction [(2)dd offset value, (rJound edges] or enter lengtr| [11}:

Figure 335

IKDORX/Q-F- %/ 22O LT/

=0

B2 3 8 F E § E B 2 B B 8 8 B E B B §
Ba? % 8 FE B 0B E B E R E R B R EE I

(OFFSET - Strwght edges - Setct ofvet geomery (410 offet value, (jound edges]

Figure 333

ot (80 TN SBRAX/B-F-%-/~22B0C LT/

\ f
\ ' /
\
ross ‘\\ S
W [P ST SO S VS R R B S S S QU o v s O
- § 3 B E 5 R R BEEREZEEEEERRERTERG I G
Prrg—rw(nF Ta)dd offset vatoe. gt (105 11 | sropsee 8 1 h EREE S
Figure 334

131. Click somewhere inside the inner geometry to add the offset geometry (Figure 336). Make sure

the new geometry is also at layer 0 as we only need it for design purposes.

teotve (6 K SQRX/QF-%-r 220 L0 T/ HOOAT-BCARB A/ A-X¥FS B

AV i oyl et oy e e, vt .

| »~ SLEES - - -
Figure 336
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132. Next change the active layer to inner layer 2 | B 2- Inner Geos “| and select ¢ (Line) (Figure 337).

(N MasterCut Sketcher Dialog

File View Edit Modify Draw Measure

ERITBKDC R [ | [[emwome ||t [0 WS BRX/B-F-%-#-22BC L0 -T/F-HOGHT-@AC

200

Figure 337

133. Since we don't want to draw straight lines here and don't need the grid for selecting the line

points, ensure that b (Orthogonality; ) and # (Snap Grid; ) are not active (Figure 339).

) MasterCut Sketcher Dislog

- o X
File View Edt Modiy Draw Messure

SRIMB K DEC K| Layestrs) [l 2- Innes Geos o] tetheight: [0 K SRRX /B-F-F- A~ 22D Lo -T/C-NOCGHATN-ACUBBA/ - XYES|B

Snap Size: | 8 = ﬁ &

Figure 339

134. Draw five slicing lines at each corner of the inner
geometry (Figure 338).
Attention: As indicated in the Detail View ensure that
slices are not touching or intersecting. Otherwise NestKing
will interpret them as splitting segments (see step 168
starting at page 147 and following).

135. Exit the sketcher with &,

/r-noodl-ECEBES /s a-AVEFS|8]
Exit sketcher

Figure 340

Figure 338
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136. Since we do not assign any properties from the original mastercut to our generated slice

geometries and their connection points, just press oK to confirm the changes.

N Mastercut Companson Dialog x
N Moo O st
o b 6
v 4 N\
1
2 R ‘
\ % B 1 Pl
\ \ ’/
N RS
B s -
i Szt o [ [ ] [ s
Figure 341

137. By clicking on the most inner geometry, represented by ST18, again we now will see that all slices
are used for this RawCut (Figure 342). The same is also valid for ST16.
To vary the positions of the slices the outer two slices and the center slice of each corner are
applied to ST16 and the other two slices of each corner to ST18. The first possibility to achieve this
solution is to set the [IS used] checkbox for all slices in the MasterCut Dialog (Figure 342). But
there is also a more elegant and easier solution. Therefor close the MasterCut Dialog with

N MameCutDilog x
| spit Segments o s
Merge Segments Num [23 (3] CUseletter | W | MasterCut Color [N Reset
Shift Spit-Points
3% Swndard @ PhyPacks
Labels
[ Add step Label(s) ST, ST, ST3, $74, 575, ST6, ST7, ST8, ST, ST10, ST11, $T12, STA3, STid, ST15, ST16, STI7, ST18, ST19
1 Add MasterCust Labels): | “mone
MCused Step Comment Angle Qty Quasi Mirror Show| Lock  Connect AllLabels added
15 & "0 B © & & s
16 © 10 B & & B s
| M 10 B @ & M s
s = 17 0 @ «¢ s
19 o 1 0 B & &£ B s
2 M 10 B e & H sm
1
Offset
o5 51 lis2 153 (154 1S5 1s6  1s7 IS8 159 110 1 is12 113 (1514 s[e]r
%51 % i !
Yy i
WModify MasterCut []Show unused Steps 7] Connect RawCuts

Figure 3;42
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138. Back in the Sketcher Space select the outer slices and the

139.

140.

141.

142.

143.

144,

center slices of each corner (Figure 343).

Right click somewhere in the sketcher area and select
[Edit Segments] (Figure 343).

In the Edit Segments dialog check [Used] for ST16 and
deactivate it for all other steps as indicated in Figure 344.

() Edit Segments - Qty: 13 X
3% Standard
Step Used| Lock| Show | Offset | EdgeTyp | Slices
g
w
= 15 STI4 O < 000 Straight 0
16 ST ] < * Straight 0
17, STI6 o = Straight 0
18 sTI? (] (e} * Straight 0
19 sTia O < * Straight 0
20 ST O O * Straight 0
[ Show unused Steps  [] Cennect RawCuts
oK Cancel
Figure 344

Repeat the last three steps for ST18, but
use the two remaining slices for each
corner instead (Figure 345).

Right-Click and select [Edit Segments].

Deselect all checkboxes of the [Used]
column except of ST18.

Click . %% Ito confirm!

P w
154

3% Standard
Step
15, ST
16 ST15
17 sTiG
18 STI7
19 T8
20 sTg

Figure 345

G
D
P

Figure 343

(W) Edit Segments - Oty: 8

Copy

ut
elete

aste

Edit Lines

Focus all

Edit Segments

Shift to background
Shift to foreground

e

x

Used | Lock| Show | Offset EdgeTyp | Slices

O
O
O
]

1]
O

B

0.00
0.00
0.00
0.00
0.00
0.00

Q00000

Straight
Straight
Straight
Straight
Straight
Straight

[0 Show unused Steps Connect RawCuts

oK

Cancel
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145. If we now open the MasterCut dialog of MasterCut W we will see that STP16 just uses the two
outer and the center segments for each corner. Therefor click on the row label stating 17 for STP
16 to highlight the appropriate RawCut for this step (Figure 346).

S MasterCut Dialog z
| | Spie Segments » Color
Merge Segments. Nume (23 3 PFUseletter W MasterCut Color [ Reset
Shift Spia-Points
o 3% Standerd @) PhyPacks
Labels
] Add Step Label(s): STI, T2, STA, ST4, 575, 5T6, 5T7, ST8, ST9, ST10, STH1, STA2, STH3, ST, 5TIS, 5716, 5717, ST18, STI9

) Add MasterCut Labellsr “nane

MCused Step Comment Angle Qty Quasi| Mirror | Show | Lock Connect All Labels added

15| E ST InsenR s ' 0 B @ ¢ [~ T
M sns

2 s
= sme
=]

=

: Click here to highlight RawCut
of ST16 on position 17

Just outer two slices and
center slice is used.

[JShow unused Steps £ Connect RawCuts

SnapDistance |8 3 | Fitto Screen oK Cancel

Figure 346

Further by clicking on Position 19 we can also check if the slices of ST18 are set properly.

| spltSegments o Color
MIGQESqm;-\b Numi (23 2 FUuseleter W MesterCut Color [ Feset
Shift Split-Peints. ¥ standard G PlyPacks
5:;: Step Labells: ST1, 572, 573, 574, ST, ST6, ST7, ST8, 579, STIQ, ST11, ST12, ST13, 5T14, 5T5, STI§, STI7, ST, ST3
] Add MasterCut Labellsk: | “none
unent | Angle Qty Quasi| Mirror Show Lock Commect | All Labels sdded
ef B0 1 O BH @ & = 5
O 8 @ & B sms
0O 8 @ « B sme
o @ & s
- Sehmiicl o |
O H @ &« & sm
) Click here to highlight RawCut
s of ST18 on position 19
os 51 15
Ne S
0.00
Just two remaining slices
are used for ST18.
Modify MastesCut [] Show unused Steps (] Connect RewCuts
sop e [ [ o] o
Figure 347

Perfect! Now we can leave the MasterCut Dialog with . MasterCut W is finished as well.
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146. Next we can focus on MasterCut U (Figure 348).

ST14-19 Insert Reinforcement

Figure 348

The situation is basically the same as for MasterCut W. We just want to add additional slices at the
inner corners of the inwardly offseted geometries of ST16 and ST18. So let’s repeat all steps
already applied for MasterCut W. Start with step 125 on page 134 and open the MasterCut dialog
by double-clicking on MasterCut U and finish with checking the final results as described in the

previous step 145 on page 139.

The following figure shows the final highlighted RawCuts of ST16 on the left and ST18 on the right.

ﬁ

1

1

1

N

&

A

E

=)

Figure 349

=

B 114
1|1 I

,»‘b>

<<)'\/

1 S

=)
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Now we can focus on the MasterCuts with their RawCuts for STP 2-6 at the bottom.

STP26

Figure 350

First, we have to consider, that these MasterCuts are forming the second to the sixth layer of the outer
shell. Under consideration of Figure 351 (already known from E2. Lay-up Sequence on page 92) the cuts
of the bottom tool are extended and the cuts of the top tool need to be trimmed. Cuts of the bottom
tool are generated by MasterCuts AH and AG on the left. Cuts of the top tool are generated by
MasterCuts AF and AE on the right.

Figure 351

147. Select the affected links, right-click and click on [Edit Links] (Figure 352).

Shift to background
Shift to foreground

Focus all

Figure 352

148. Uncheck [Auto mode]. Figure 353 also emphasizes that the green point of the link represents
Seg 1 and the yellow point represents Seg 2 in the Edit Links Dialog.

Overlap first layer

Constant Overlap [mml: 000 =

Ignore unused steps

Offset step in [mmi: 500 |2

both

Tool angle in [deg]: =
Tool radius in [mm}; *
[ Show unused Steps ~ [] Connect RawCuts [ Materialthickness compensation

Save Sectional View oK Cancel

Figure 353
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Z

149. Consider that the offsets of MasterCut AG, © et auy2 %
represented by Seg 2, needs to be in positive ooy tie (I TR =T
Overlap first layer
direction and the offsets of MasterCut AF, linked Constant Ovetap I 000 |2 =
to Seg 1, in negative direction. You can change ottt [500 L
Offset direction: both =
these offset values manually or you can also use Repeatsenuenceatr |10 [2] s -
the AutOFI”er. Change Offset Direction ‘ ‘ :
. . Step Seg1 Iﬁap Seg2 L
Right click on the Label of Seg 1 and select EI— Rl r
[AutoFiller] (Figure 354). sl o i
5w o e
Tool angle in [deg]: :
Right-Click _ e nnenins [0
Figure 354
150. Since we start with ST2 our first offset should be  Amoriier -
“-10” mm, the second one “-20”, the third one “-30” AutoFiller Control -
. . Start: -10.00 : alue:
mm and so on. In order to get this negative delta value De: — 1| -0
set [Delta] to “-10” and the [Direction] to “Negative(-)” Direction: | Negatie (1 < o
(Flgure 355) [ Repeat after 2 & celis 4 _40.00
5 -50.00
151. Click = °% ' to confirm these settings.
152. Checking the results in the Sketcher Space we will see Figure 355
that the offsets are now exactly how we want them to be. Click oK to confirm.
() Ecit Links - Qty: 2 ®
Fepoim p—T 1 = i

Overtap first layes

3
1
s ST
0
7

Constant Overlap [men: 000 | 2

[J'Show unused Steps. ] Connect RawCuts

Tool angle in [degk [90n | %

Toal radivs in [mm} [000 |12

Sove Sectional View

[ Mteristhiciness compensation

oK I Cancel

Figure 356

153. Since we are starting with ST2 we also need a starting offset not equal to zero for the link
connecting the mounting pocket Segments as shown in Figure 357 as well. Therefore let’s double

click this link.

Figure 357
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&

154.

155.

156.

As indicated in Figure 358, the table starts
with “0” mm at ST2, which is the same
offset value as for ST1. Thus, we have to
start with “5” mm for ST2 and end with
“+25” mm for ST6.

Deactivate the [Auto mode] (Figure 358).

To change the offset values we can use
again the AutoFiller. Thus, we just need
change five values, changing them by hand
is also fine, that is up to you. Finally, the
offsets should look like indicated in Figure
359.

Click - %€ to confirm.

(©) Edit Links - Qty: 1 X
Offset Control Color
Link (NN =~ Teble Reset
Overlap first layer
Constant Overlap [mml: 000 | *
Ignore unused steps
Offset step in [mm}: 500 |2
Offset direction: Seq2
Repeat sequence after 10 2| steps
Change Offset Direction
‘ j Step | Seg1 | Gap | Seg2
[3] T2 000 -0.00
4 ST3 8 000  -5.00
5 \ ST 068 o0 -1000
o] 55 [ on -5
7] sT6 2808 o000 -2000
Tool angle in [deg]: :
Tool radius in [mm]: =
[] Show unused Steps Connect RawCuts [ Materialthickness compensation
Save Sectional View oK Cancel
Figure 358
(@) Edit Links - Oy bes
Offset Control Color
[ Auto mode Link | I Table Reset
Overlap first layer
Constant Overlap [mml: 000 =
Ignore unused steps
Offset step in [mm]: 500
Offset direction: Seg2
Repeat sequence after 10 L steps
Change Offset Direction
step | Seg1 | Gap | Seg2 ‘
e [ EE|ow s
4] 513 00 | oo -10.00
B T4 S0 | oo -15.00
6 sT5 008 | oco  -2000
7] sT6 E50 | oo 2500
Tool angle in [degl: :
Tool radius in [mm]: <
[ Show unused Steps Connect RawCuts [1Materialthickness compensation
SV Conce
Figure 359

The same also counts for the link between MasterCut AJ and Al (Figure 360). But in this case the
RawCut of ST6 of MasterCut Al would almost disappear if we would set the final offset of ST6 to
“25” mm. Thus, we can also start with “0” mm again, with 5 steps in between this is not a problem

regarding mechanical properties. Click |~ 9%

to confirm.

(D Edit Links - Qty: 1 X
Offset Control Color
[ Auto mode Link | [ Table Reset
Overlap first layer
Constant Overlap [mml: | 000 | *
Ignare unused steps
Offset step in [mm]; 500 | %
Offset direction: Seg2
Repeat sequence after 10+ steps
Change Offset Direction
Step Seg1 | Gap Seg2 ‘
3] sz | 000 -500
4 ST 000 -1000
5 ST 000 -1500
6 sTs 00 -2000
7 ST6 000 -000
Tool angle in [deg]: -
Tool radius in [mm}: -
[ Show unused Steps (7] Connect RawCuts [Msteriaithickness compensation
Figure 360
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157. Focusing on MasterCut AJ, same as for MasterCut T, change
the connection types (see Figure 361) of MasterCut AJ from
“Straight1” to “V-Dart”. Therefor select the MasterCut, right- ca

Delete

click and [Edit Connection Points].

Edit MasterCuts

it Segm

Shift to background
Shift to foreground

Focus all

158. Next right click on the [ConTyp] (Figure 362).
Click on [Open Connection Point Dialog].

159. Change Connection Typ to “V-Dart” (Figure 363). ‘:;djpw .
Step ConTyp |c«..s|xe‘
3 ST = Open Connection Point Dialog l
4] T2 Straight dir 1
(W) Connection Point Dialog * i 2:
Connection Properties 4 "
Connection typ: B Right-Click here
Straight dir 1 |
Add connecti(}n Slice: Strai htdll’Z [IShow unused Steps  [v] Connect RawCuts
Point to Point = —
Inner Geo
0K Cancel
Figure 363
Figure 362
N Edit Connection Points - Qty: 4 X
160. As emphasized by Figure 364, instead of 3 Stndrs
connecting the RawCuts Straight at the connection e sgw:!"
. . 4 s1 £ @ m
points V-Darts are used instead. G5l o o« e
o & 0
Click - °% | to confirm the new settings and §— 2L NS
close the Edit Connection Points dialog.
[J Show unused Steps Connect RawCuts.

Figure 364
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161. Next MasterCut AJ also needs slices to ensure easy
and clean trapping around the 90° tool edges. Thus,
select both vertical segments (Figure 365), right-click
and select [Edit Segments].

Copy
Cut
Delete
Paste

Edit Lines

| EditSegments
Shift to background
Shift to foreground
Focus all
162. For the selected Segmets all Offset values o S
) EditSegments - Qty:
from ST2 to ST6 are positive. Thus, slices g i
for all these steps are required. | step[tock] show |Offset Eagelyp sices| | i
ugn nar n ” o ” “ ” o 3 " o © i Swaight 8
Select “8”,79”, 710", “11” and “12” slices s sm & @ 1000 swign| 9 b
. 5 ST4 o [0 15.00 Straight 10
(Flgure 366) 6| s & © | 200 suai:m n
@ v (o[ e | swign

Tt
i v

[ Show unused Steps Connect RawCuts |

Cancel

163. Click = 9% | to confirm the Edit _ : , : ,,
Segments Dialg.

Figure 366

164. Very nice! We have just finished the setup process! Now we can save B the file and leave the
sketcher with Exit &,

Save Exit

s -TAF-HDQOHN-BCUNE A/ - AV ES BB

Figure 367
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165. Next click &1 (Generate MasterCut Output) (Figure 368).

) NestKing 64Bit - BSRO4 - Ful Version - [rear_wing_cuttings_01.NkMCuts]
File View Basic MasteiCut Window Help

jaj=3-]
SR S EBH &

Generate MasterCut Output

. FRn
(28 (g
[1xPd) =
ix[]
(x4 . .
_ .
wEll) (]

Figure 368

166. As shown in Figure 369 a nest dimension check warning appears stating that two RawCuts are
oversized for the used material. According to the Description Box affected Steps are ST1 of
MasterCut AB and ST1 of MasterCut AC. Abort the MasterCut Output generation by clicking no

N
fal-F |
SRBMERRE

d, Box. Should MasterCut

DESCRIPTION
Gen
INFO - C

NAME
Boundary Size in (1x b)

Generati
2 .
Checking nest dimensions of RawCuts...
o
Nest dimensions checked, 2 warming gs occurred.

Figure 369
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167. Taking a closer look at the Description Box we will see that there are also two dots next to the
warning message itself. This indicates that we can also click on the Warning Messages to zoom to
the MasterCut causing the problem.

HAME
Boundary Sat in 1 )
Boundary

horizontal Scale = 1 vertical Scale = 1

Figure 370

Enter the Sketcher space (shortcut @ or click 8 in the main toolbar), double click on MasterCut
AB to open the MasterCut dialog box.

168. The problem is that if we turn the RawCuts of ST1 by the defined 45° the resulting cut will exceed
the nest width of 1230 mm (equals material width minus material margins on top and bottom).
Now we have two possibilities.
a. First, we can change the angle of ST1 to from 45 to 0 degrees (see also Figure 239 on page
102).
b. Further we can also split the RawCut of ST1 into two pieces. Therefor click the

(Figure 371).

| | Spin Segmemss D Colar
|| Merge Segments Mo |28 2] Etseleter |48 | MastesCut Color [ Reset
e
306 Stanclerd ) PiyPacks
Labels
/1 Add Step Label(s): ST1, ST, ST3, ST4, STS, 5T, ST, ST, STY, STI0, ST, STI2, ST13, ST14, STI5, STH6, ST17, STIE, STI9
9 2ckd MasterCutLabelis) < nanc
[ cuses st | commene | ange ary| una maror sha o Comece | an et nasea
SN Cwmsilges &0 1 O O @ o @ o
— .
. — 1
1 2| ;'w oz
- S s 151 152
. ! ! A
- — Step | Seg 1
NG
[ how unused Steps [ ConnectRanCuts
electa Too SnapDistance: |8 2] Fitto Sereen ok Cancel

© NestKing e.U. April 4, 2024 Page 147/180



NestKing — User Guide V2 @

(W) MasterCut Sketcher Dialog
File View Edit Modify Draw Measure

R | Ih @ }i \D ’C X | Layers(F3) .O-Design Layer |v Text Height: | 60 e

169. In the MasterCut sketcher Dialog Il 0 Design Layer
select layer 2 (Figure 372). 1850 i1-TextLaEer
3 - Quter Geos

1800 [l 2 - Plot Geos
. % - Command Layer

1750

Figure 372

170. Ensure that orthogonality ho () is activated.
| Command - Snap Size: E =

Figure 373

B2

171. Next select « (line) (Figure 374).

/O-F-% - A A B Lo -TAF-TOOST-~

Figure 374
172. First to get a center point draw a horizontal line between the two pocket holes as shown in Figure

375.

Figure 375

173. Next, use the center point of the horizontal line to draw a vertical line as shown in Figure 376

Figure 376

174. Delete the horizontal line by pressing on the keyboard or clicking the delete button X in
the main toolbar.

Figure 377

© NestKing e.U. April 4, 2024 Page 148/180



NestKing — User Guide V2

&

175. Select » (Extend) inthe main K& @RX / B-F-%-#{AABF Lo T/ DOSAT
toolbar. Extend |
Figure 378
176. Select the vertical line somewhere on -
the lower half and enter an extend 1 T 17 )
length of “300” (Figure 379). T
Select the vertical line
. somewhere in the lower half to
177. Click -SPACE] or FENTER- to extend the ) )
line tell NestKing to extend the lineon |
' the bottom.
Enter an extension length of 300.
B/Eeaﬁ@
JEXTEND - Select fimit geometry or extend length: 300 - I snapSize (2 2 b B &
Figure 379
178. Next select [T (Offset Geometry) e S S BE A @si;@v PRRCErTAr
(Figure 380). Figure 380
179. Select the vertical line as the offset geometry. Select the vertical line 4
180. Enter “0.1” for the offset length as shown in Figure
381. Enter offset length of 0.1
181. Click on the left or right side of the vertical line to
generate the offset line.
JDFFSET - Straight edges - Select offset dirdction [(a)dd offset value, (rjound edges] or enter length {10} 0.1
Figure 381
182. Next select X [Trim - by Limit-Geometry] tool as shown in Figure 382.

KODRAX/B-F-H-F 22 B Lo -TAFr-OOGHAT
A Tim - by Point
‘ ‘ |>< Thim - by Limit-Geometry

Figure 382
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183. Now the Command Box
asks for a geometry to
be trimmed. Select the
first vertical line
somewhere inside the
red geometry, forming
the outer contour of the
MasterCut.

N) Selection X

1400

| —_—
1200 ‘7‘ /
1100

VA

Select first vertical line
inside the red
geometry.

Command Box asks for trim

1000
1100
1200
1300
1400}
1500}
1600}
1700;
1900]

#1800

TRIM - Select geometry ... | snepsize[e 2 b EEEE

Figure 383

184. Next the command box askes for a geometry used to trim the first selected vertical geometry.
Select the red outer geometry of the MasterCut.

Command Box asks for geometry used for trimming.

Select first vertical line.

TRIM Select trim geometry of (p) for trim point ..

185. Repeat these steps for
the second vertical line
as well. Select the
second vertical line
somewhere inside the
red geometry.

186. Select the red
geometry as trimming

geometry.

& &8 ¥ § 8§ & g & § ¢

zm
30
200
0
2600

soopSze (8 [0 b IR &

Figure 385

186. Select red line as trimming geometry.

- — " e ————— . s - — I
185. Command Box aks for trim 185. Select second

vertical line inside the

geometry.

red geometry.

§ 8 § 8 ® § 8 § 8 § § B B § § § &8
snapSae [ 3 b 0

Figure 384
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187. If we take a closer look both vertical lines are now ending at the red contour splitting the red
geometry into two pieces.
¥¥¥¥¥¥¥¥¥¥¥¥ \{ } - / ,rrr—kkrkkkpﬁﬁ
i
/
Figure 386
188. Exit the mastercut sketcher B (Figure 387).
RO -ECHEEAS - AV ES(E]
Exit sketcher
Figure 387

189. Now the MasterCut Comparison dialog asks if properties of any existing segments should be

assigned to the two newly added inner geometries and their connection points. That is not the

case. Confirm with 2L

Back in the MasterCut dialog
we now got see that two
additional inner Segments IS3
and 1S4 are generated with
the two vertical lines (Figure
389).

Additionally, there is also a
new button which allows us
to change the direction of
action | Changedirection | Thjg
button just appears for inner
segment groups, which
directly border on another
inner or outer segment. With

Hincty basain 7 St S 5|t Rt

Figure 389

this button you can control which part of the outer geometry, split by the splitter segment, should be

kept.
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190. Zooming in we will see that the direction arrows of IS3 as well as the directions arrows of 154 are
pointing to the left. Both have the same action direction and just the left part of the RawCuts
would be kept. To split the RawCut into two pieces we have to switch the direction of action of the

right segment(group) 1S4. Therefor go to the 1S4 tab and click | hange direction |

SETEET Click here to change
the direction of

o I action of 1S4.
| ; % ] ol e
- - e

Moy Mastot [ 15t oo Sepe [ Comrct RanCte

Figure 390

As shown in Figure 390 the RawCut of ST1 is now split into two Cuts which should fit into the nest

container, even if rotated by the defined 45°. Click oK to leave the MasterCut dialog.

191. As stated in the warning message, since the RawCut of ST1 of MasterCut AC is also too large for
the given nest dimensions we also must split it into two cuts.
Therefor repeat step 168 starting from page 147 to the previous step 190 for MasterCut AC ST1.
The final MasterCuts AB and AC will look like presented in Figure 391.

STP 1

Figure 391

192. Now we can save the file B and leave the sketcher B.

Save Exit

o -TAV-IMOQCEATN-B8CANE A/ - AV ES |HE

Figure 392
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193. Next click 2 (Generate MasterCut Output) again.

File View Basic MasterCut Window Help
e 8
SR|WE8D| B

Generate MasterCut Output

Figure 393

194. Very good! Now everything runs without any warnings, and we get the MasterCut Output data.

Here you also find the already known Nest button as indicated in Figure 394. If you want to nest
just proceed with 5) Nesting on page 59.

S MasterCut Output
File Viey_Nest Basic

. u@ 5 1=]

(— —

VT

{30 | e om0 e "0t L ) o e W e

Figure 394
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E4. Editing RawCuts

There are two different options to edit RawCuts in case you are not happy with the cuts generated by
the NestKing algorithm. Both options are shown in this chapter.

1. First open the “rear_wing_cuttions_01.NkMCuts” file again.
2. Assume that for whatever reason we want to change the outer shape of RawCut ST4 of MasterCut
AH as indicated in Figure 395.

Fie View Brsic_MasterCut_Windaw _Help
Y ]
SrRialEEH @

DESCRIPTION HAME VALUE
INFO Ho Entity selected
INF

hecked
 MATERIAL\02_USER_GUIDEVADD FILES\D_REAR WING\rear_wing cuttings_ 01.NkMCuls opened

horizontal Scale = 1 vertical Scale = 1

Figure 395
3. Enter the Sketcher workspace ¥ or using |
File VWiew Basic MasterCut Window Help
shortcut -S-.
= Ao w
REEBD B

Sketcher i

Figure 396

4, Next double click on MasterCut AH to open the MasterCut Dialog.
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Assume we want to add a circle in the center of the RawCut of ST4. As already mentioned, we have two
options to accomplish this task: Modification of the MasterCut and Editing the RawCut.

4.1. Modlification of RawCuts via the MasterCut Sketcher

First, we can do this by adding the circle to the MasterCut itself and deactivate the circle geometry for all
other steps. Incidentally, this circular geometry does not even have to be within the outer MasterCut
contour but can also be placed outside as shown in following steps.

1.  Enter the MasterCut Sketcher by clicking | Medify MasterCut | (Figyre 397),

.
¢ Segr o Color
Merge Segments Nume |32 2] FAUseletter &H MasterCut Color [N Reset
7 Stundard @) PyPacks
4 Add Step Labelts): ST, ST2, ST3, 574, STS, ST5, ST7, ST8, $T9, STI0, ST11, STI2 STI3, ST14, STIS, STI6, STI7, 5T, STI9
7] fdd MacterCut Labelfs}- nene
MCused | Step. Angle Qty Quasi Mior| Show Lock Connect Al Labels added
3 H w10 0 @ & [=
a4 B s O o0 @ « B s
5 B 0 0 o & B ose
& M oo @ & H s
14 OO0 9o &« M sw
o
e
T Bl
3| ST 000 1000 000 1000
e B
7| 5T 1000 5000 1000 | 5000
[shew unused Steps (] Connect Rawtuts
eloct a Tool SnapDiance: [8 (2] | Ftta sereen o Canzel
Figure 397
B B H 2 - Inner Geos v| H
2. Inside the MasterCut Sketcher Dialog draw two circles on Layer 2 I ,onein the

center of the MasterCut and the other one on top, slightly outside the outer contour, as indicated
in Figure 398 below.

Doy

% %D € X | iayesti | M2 vowr oor | S :K%ﬂx’(/'m-fmr’dﬂ'T/("D@I'EﬂCGHWIlC'ZV?S 8

| | &« & ¢ § ¥ T T 1 ¥ ¥ T T1 1 ﬁ/
(CRCLE - Select center point of circle sopsee (22 b RH M S
Figure 398

3. Leave the sketcher via the Exit button at the main toolbar E.
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4, Regarding the MasterCut Comparison Dialog we can confirm with OK
’f‘-\i\_—_c?_—’_z/,//j\\ f)‘ } , Al
’ * T
/ \ /
l |
‘ |
L
|
n
.
S e
Figure 399
5. As you can see NestKing accepts inner geometries outside the outer contour without complaining.

In contrary it even adds the top circle to the RawCut as long it is inside or intersecting the outer
contour of the RawCut itself. Just click through the steps and see how the added circles influences
the resulting cuts (Figure 400).

S Vet baeg

i segments
Hiege Segrmants
S Spit Fonts

Click on the position
number to highlight the
resulting cuts of each step!

Visaty Mt

Hiteseren

Figure 400

6. Since we just want to change the Cut of ST4 deactivate the added circles, managed by TAB IS1 and
IS2, for all other steps (Figure 401).

Offsets Offeets

0S 151 152 0s 151 152
ISused‘Step Seg1‘ ISused|Step Seg1|

3| O [se | 000 13 0.00
4| O [s@ | 000 4 O 5B o000
B ST 000 15 SH 0

e | 6/ [1 (55 000
6/ OO0 [ Sm | 000 9]

= 5T6

B s 56 o 7 CmEIED

Figure 401
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7. If you click through all steps again you will recognize that the circles are now just added to the cut
of ST4 and ignored for all other steps.

:::\q:::i b [3512] Dltnbonm | 9 o ol [ Rt
¢ snird @ Pypacis
mmCT e —
= 0O 0 @ « HE s
EIc O o @& « HM m
6§ =Z O 0 @ « B s
L= oo @ & B m
o
Figure 402
4.2. Editing of RawCuts via the RawCut Sketcher Dialog
8. Further, as the second option, we can also modify RawCuts directly. Therefor double-click the

position label of the cut we want to modify. For example, if you want to edit the RawCut of ST3
double-click on associated row label, in this case [4] as shown in Figure 406. It makes no difference
whether you double-click the row label in the offset grid or in the control grid.

sevsaie s

Double Click on the
position number to open
the RawCut Sketcher Dialog

Figur:é 403
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9. Inside the RawCut Sketcher Dialog you can do basically everything you want. You can even delete
or deactivate all existing geometries and just add a rectangle geometry on layer 3 as shown in

Figure 404.

Drow Mesuee
Lnyentrs) ||l - Ovter Geoe Tathoge [0 DK SBRX/B-F-%- /" 2ABCLe T/ -NOCAT-BCUBNBA/ - AVYESIB

o LS

Figure 404
10. Leave the sketcher via the Exit button at the main toolbar E.

11. Now we can see, that the RawCut of ST3 is indicated in grey. This tells us that this RawCut is locked
and does not react to any changes of any offsets anymore. It will remain as it is, and it will be
added to the MasterCut Output instead of the automatically generated RawCut. Further, also the
lock sign is closed now (Figure 405), stating that the RawCut of this step is locked.

Colo
MesterCut Color [N Feser

g
3
z
i
i

ooogo §
oocfo §
caoﬂc?
“:l‘“l’s g
AN 1 )

FERS

Lock sign is closed now!

Figure 405

12. Attention: When unlocking the RawCut again, the automatically generated RawCut data will
overwrite the modified RawCut data and its data will be lost. So be careful with unlocking locked

RawCuts.

Figure 406
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F. Example Toolbox Insert — Working with Pictures

The cut data is derived from pictures.

This chapter aims to give you an overview of how to NestKing

import pictures into NestKing and use the built-in S Genarae
image processing tools to derive basic geometries. The Pam— :v;l‘:‘
example used involves the creation of a foam insert for -

a toolbox to store the tools in production clearly and & —
sorted. The tools considered are a marker pen, a ke ity
Stanley knife, an Allen key set, a scissor, a caliper, and a S

standard knife used for lamination. Here we go!

Preparation

of raw cuts

2. Open NestKing and click a (New File) on the top (Figure 407).

| File Help

N §

Figure 407

3. Open sketcher by using the shortcut @ or click the sketcher pencil button on the Main Toolbar [
(Figure 408).

File View Basic Apalyse Tocls Window Help
N B E
PRI oE FIM % S

Sketcher

Figure 408
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4. LOAD PICTURE: Click [ad (Load Picture) on the Main Toolbar (Figure 409).

File View Edit Modify Draw Messure Window Help

jal-g |
BRI DN 2 K[| Loyestrs) |[M0-Dosignloyer | Texthteght [10 S WG REX /A B-F-%-X- 2 B 4o 'T/Y"EOOxﬂm'g@@f}ﬁ'x!’l‘S\EE
/¥ Load Picture |

500

1400
T T

Figure 409

5. Go to the directory containing the example pictures, select them all and click open .

N) Load Picture X
€ v A | | « ADD_FILES > E_PICTURES » PICS v | 0 /2 "PICS" durchsuchen
Organisieren v Neuer Ordner

-
3 Schnellzugriff
@ OneDrive
@ OneDrive - Personal

IMG_20221201_13  IMG_20221201_13 IMG_20221201_13 IMG_ 20221201 13 IMG_20221201_13

(5 Dieser PC 1951.jpg 2012jpg 2025,jpg 2045,jpg
¥ Netzwerk
IMG_20221201_13
2059,jpg

Dateiname: | "IMG_20221201_132059,jpg" "IMG_20221201_131951 v I ’All Files (*.jpg;*.bmp;*.png) v |
I Offnen l l Abbrechen I

Figure 410

6. Now all six pictures are shown inside the Drawing Area and can be shifted wherever you want.
Click somewhere inside the Drawing Area to pick an insertion point.

Fle View Edt Modfy Diow Messre Window Help

fe s
BRIDM®ADC K[ Loymtrs) || M 0-Design Layer o] Tathegh (10 K HREX /B F-B " X-2ABCLe T/ - NDOCHAT - WCUMNEA/S-AYES HE

B8 o B of OB OB
| swpsea[s 310 WIS

Figure 411
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7. SCALE: Next, we need to scale each picture to the real size of the tool. Figure 412 shows the original
lengths:

Figure 412
Starting with the marker pen on the left we know that it should be 134mm long.

a. First, click the scale tool button x located on the Main Toolbar or use the -SCALE- Command.

b. The Command Prompt prompts asks for an object to scale. Select the first picture depicting the
marker pen.

| SCALE - Select objects to be scaled...

P | SCALE - Select scaling center point of selected objects... 200m |n

c. Next NestKing requires a scaling center point SC
and select one of the bottom pixels of the marker (Figure 413).

11000

- - 0
- 3 3 o 3 o o
eS8 R 88§
| SCALE - Select scaling center point of selected objects... I

Figure 413

> | SCALE - Select scaling fix point for selected objects or enter scaling factor:

d. For the scaling fix point SF select one of the

top pixels of the marker pen (Figure 413).

e. Now you can move our mouse and the outer boundary box of the HOGAT-BCuSEZ/E XPREUS
picture will be scaled accordingly. As stated in the Command Prompt,
the first scaling option is to pick the end point anywhere on the
Drawing Area. The second option is to enter a scaling factor or a
scaling length |SC.ALE Select end point for selected objects [(flactar] or enter scaling length:

Since we already know the required length of the pen, entering the
scaling length is the easiest way in this case. So just enter “134” and
confirm with | SPACE- or FENTER-]|

| SCALE - Select end point for selected objects [(flactor] or enter scaling Iengtl* 134 I

Figure 414

f. Asindicated in Figure 414, we can use "4 (Point to Point Measure) to
verify that the scaling is correct.
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&

g. Repeat this step to scale the remaining five tools. The result is shown in Figure 415.

Y )

ARIDE R DE X [ty

etiege [0 KSQRRXR/G-F-%-"X- 2200 LT/ -QOOAN-UCUNMA/ A-AYFS HE

I E

g 2 8§ B 3§
| smpsen [T T o B

Figure 415

i

8. PROCESS PICTURE: In this context, picture processing is the derivation of the outline of the object
that is displayed on the picture. Therefor we have two options:

(1) First, if we want to process just one picture at a time double-clicking on the picture itself to open

the Picture Dialog.

(2) Second, you can use & (Process picture) for processing one or also multiple pictures at a time.

We will use both ways, starting with the first, processing one p

icture at a time:

a. Double-click on our first picture, showing the marker
pen.

Note: Inside the Picture Dialog you can change position,
size and angle of the picture. Mirroring is also possible,
respectively we can also change the path to the original
picture file if required.

[ad] Picture Dialog X
:
ng: . Process
[ Mirror

Path: |G:\Nesting\DD_TRAINlNGS_MATER|AL\02_USER_GUIDE\&‘

OK Cancel |

Figure 416

Note: If you change the directory of the picture file or rename it, the relative and absolute path
saved inside the file are not valid anymore. In this case NestKing will just show an empty picture
frame stating that no picture is found. If so, you can redefine the path to the picture here.
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Process

b. Click

__— Process

in the Picture Dialog to open the Picture Manipulation Dialog:

& Use Picture Compression (recommended)

n Megapicell: [ 03] %

Compression resolution max i
Contrast factor [%E [ 5012

Blur value [pixel): B

Offset [mm}: S0/

(] Show Black-White
B Add grip shot

Fingerdiameter in [mm}:

4 Set outer pixel transparent

Reset Picture | | Apply Setings

5E

Figure 417

All settings of our Picture Manipulation Dialog, as shown in Figure 417 on the left, are described in
more detailed in Table 11. Feel free to play around! You can always reset all settings to the initial
settings by just clicking | ResetSettings | This reset settings button replaces | APPly &ttings | 55 indicated in
Figure 417, after you change one of the following settings.

Name Description

Enable Picture

Detect multiple objects

Use Picture Compression

Contrast factor [%]

Blur value [pixel]

Offset direction
Show Black White
Add grip slot

Set outer pixel transparent

We can enable our picture if we don’t want it to be considered
for nesting.

If picture contains more than one object, activate this checkbox.
If active, our picture is compressed before modification. It is
highly recommended to use picture compression because high-
resolutions lead to longer processing times. The default value of
0.5 megapixel is usually fine.

The contrast factor is an important value for deriving the
outline of the pictured object. It can be used to fine tune the
resulting geometry and needs to be higher when the contrast
between the background and the tool is low and vice versa.

The blur value is also an important value for deriving the outline
of the pictured object and can be used to fine tune the resulting
geometry as well. This value needs to be higher when the
sharpness of the picture is low and vice versa.

Offset values higher than Omm generates an offset geometry of
the generated object contour, which is used as outline instead.
Shows the picture in black and white.

Adds a grip slot to the contour with the given finger diameter as
defined by the -Finger diameter- setting.

Sets the outer pixels outside the generated outline to

transpa rent.
Table 11

Note: Please consider that poor image quality can’t be balanced by NestKing at a certain point. So,
it is recommended to use pictures with a high contrast between background and the pictured

object itself.

C.

To check all initial settings click | #PPl¥ 5etings | respectively if you have already played around a bit,

just press | ResetSettings | jncteqd.
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d. The resulting contour looks not bad. We may be able to reduce the [Offset mm] value to 3mm
to reduce the clearance between the tool and the foam insert.

&) Picture Manipulation Dialog X

Enable Picture
[ Detect multiple objects
Use Picture Compression (recommended)

Compression resolution max in [Megapixel]: m z
Contrastfactor [%; [ 502
Blurvalue [pixell: E;
Offset [mmi: z &
[ Show Black-White

Add grip slot
grip

Fingerdiameterin [mm}: | 25 =
[A set outer pixel transparent

Reset Picture | | Reset Settings

oK Cancel
Figure 418
e. Confirm the Picture Manipulation Dialog with | 9%
QK (N) Picture Process Setting Dialog X

f. Confirm the Picture Dialog also with

Enable Picture
[ Detect multiple objects

Now we will use the second option, processing multiple pictures at a Use Picture Compression (recommended)
time. Compression resoution max n Megapiell: | 05](%
Contrast factor [%]: 50 (£

L. i . . @ Blur value [pixel]: E:
9. Therefor select the remaining five pictures and click & (Process st o
picture) on the Main Toolbar. O] e
Add grip slot
. Fingerdiameter in [mm]: E:
a. Reduce the offset value from 5mm to 3mm (Figure 419).

[ Set outer pixel transparent

Reset | Default OK | Cancel
b. Confirmwith “€ | The outcome is shown on Figure 420. Figure 419

PR ME X DE K] tayersrs) | W0~ Design Layer v Tecsght 0 S KBRAUX/B-F-B-X-2AMCLe T/ HNOOAN-UCWBEA/A-XVYES EEB

oo
o
1300
o
1500
70
1800
a
i
o
20
0
600
oo

Command sopse [ h BB

Figure 420
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10. RECTANGLE: Draw a rectangle i on layer 3 with a length of 450mm and a height of 300mm with
its start point on the origin (Figure 421). This rectangle represents the outer boundary of our foam
insert.

Fle View £64 Moddy Dinu Messe Winden el
Ry |
FRIEB K DE K| Loy | W0 oesnine: o [0 DK SGRN /BT B-X-AAODF 4o - T/ -HOGAT~

| % Note: You can also change size
' and position of the rectangle

using the Rectangle Dialog.
Therefor double-click on the
rectangle geometry and apply
following settings:

171 Rectangle Dialog - Qty: 1 X

N —

Layer: l - 3 - Quter Geos v

l
|
\
|

OK Cancel

Commang sapsze [6 2 b RS

. Figure 422
Figure 421

11. SHIFT AND ROTATE: Next shift all picture objects inside our foam boundary rectangle. Therefor pick

@ (Shift) in the Main Toolbar or use the -SHIFT- Command to activate the shift tool. Further use
A

the rotation function LT (-ROTATE- Command) to rotate single or multiple picture objects at a time.

The result could look something like that:

Figure 423

1. SAVE: Click 5] to save the changes into our file (e.g. picture_example01.dxf).

2. EXIT: Leave the sketcher with B
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EXPORT FOR LASER: NestKing also offers an [Export for laser] function in the File tab (Figure 424).
With this function only the generated tool contours and other geometries like foam insert boundary
as well as text objects are saved into our export file. This file can be directly used for laser cutting.

| [Fie] View Basic Anslyse Tools Window Help
N
Open File -0
culs
A Shift-Ctrl-:
Export for Laser

Options

Alt-X

Figure 424

Note: There is also the option to use generated outlines of pictures for nesting as well. Thus, you can also

apply this process for generating cut data out of photographed cut templates. Mixing them with raw cuts
derived from 3D data is also possible.
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G. Material Catalog

G1. Introduction

File Help

For managing materials NestKing offers a material
B §

catalog manager. The corresponding button B is located
next to the ¥l (New File) and B (Open File) buttons as
highlighted in Figure 425.

Material Cataleg

Figure 425

As shown in Figure 426, in this catalog you will find W Mitenal Catilcg
three different material categories: Global, local and file AtNr. _ NestKingName FullName ~Comment Supplier  Width [mm]

Global

specific materials.

Local

File

Figure 426

GLOBAL Materials: The file containing all the information about our global materials is usually saved
somewhere on the server, accessible for everybody using NestKing within the company. The supported
file format is CSV. You can define the path to this file during the NestKing set-up process or you can also
add it afterwards inside the Material tab of our Options Dialog (File — Options — Material) as highlighted
in Figure 427: [Path to global material file].

LOCAL Materials: The local material file is generated automatically during the NestKing set-up process
and is usually saved in the user’s local data directory. You can also change this path inside the Options
Dialog as emphasized in Figure 427: [Path to local material file].

FILE Materials: NestKing always cross checks if used materials can be found in our global or local
material data. If that’s not the case, the material is defined as file-specific and listed int the -File-
category.

File  Help ) Options X
New file Ctrl-N .
oftware ¥
Open File T : [4 Use global material file (not saved local on this computer) ~
2y Path to global material file: | P:\02_Technik\04_PTZ\04_Tools\PREPREGS\NestKi| ...
s Picture
Link Show global material file dialog if - path to global material file - is empty
(e GI% - Path to local material file: | %GetUserLocalDateDir) %\NestKing\Materials\de] ..
Mastercutoutput .
Cutter Default material name: def_mat
Materi) Default article number: - |
Prenest
Nestdialog Default material width in [mm]: 1250.00 (<
Other Default material length in [mm]: [ 1200000 ]

Default material surface weight in [g/m2]: 000 ]

Default material thickness in [mm}: 0.10]=

Default material weaving direction in [deg]: 45.00

Default material rotation angles in [deg]: |
Default material top margin in [mm]: 5.00 =

Default material bottom margin in [mm]: 500 | "

oK Cancel

Figure 427



If you want to set-up your own global material file, you can either use the

global_material_template.csv file attached to this user guide, respectively you can copy the material file
from the local material file directory [Path to local material file] as indicated in Figure 427. Our material
data csv-file needs to contain following columns:

ArticleNumber
NestKingName

FullName
Supplier
Width[mm]
Length[mm]

Orientation[deg]

RotationAngles[deg]

MarginTop[mm]
MarginBottom[mm)]
MarginLeft[mm)]

MarginRight[mm]

Thickness[mm]

SurfaceWeight[kg/m2]

Comment

SubstituteFor
ReplacedBy

IsHidden

ChangeReport

Article number of the material.
Abbreviation of the full name of the material used for NestKing -mat-
Command.
Full name of the material.
Supplier of the material.
Width of the material.
Length of the material.
Orientation/weaving direction of the material, depending on the weave of
the material (usually 0° for plain weaves, 45° for twill weaves).
Note: The orientation/weaving direction only matters if one of the mirror
checkboxes is check in the Nesting Dialog. Cuts are mirrored along this
weaving direction (see also G3. Weaving Direction of Composite Fabrics for
more details).
Allowed rotation angles of the material during nesting in [deg] (e.g.
0,90,180,270)
Material margins are used to compensate material placement inaccuracies
on the cutter table itself. Normally for composite materials 5 to 10 mm are
used.
Note: The default nest dimensions are calculated by the material area minus
the assigned margins:
nestwidth = materialwidth — MarginLeft — MarginRight
nestheight = materialheight — marginTop - MarginBottom

Thickness of the material.
Note: This value is important for the Edit Link Dialog in order to apply the
material thickness compensation correctly (see also page 81).
Surface weight of the material.
Note: This value is used to calculate the overall weight of the cuts to
estimate the weight of part (see chapter 5.5. Cutter Report).
Any additional information can be added here.
If the material substitutes another material, the name of this material is
added here.
If the material is replaced by another material, the name of this material is
added here.
If the material should be hidden in the material list insert “yes”, otherwise
“no”.
If any changes on the material are made this column will contain all relevant
information for traceability:

- What was changed.

- Who did the change.

- Date of change.
Table 12
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G2. Editing Materials

For editing the global and local material files it is
highly recommended to use NestKing Material
Edit Dialogs B to do the job. This ensures that
all information is always entered and saved
correctly.

Note: Consider that modifications of global
materials are valid for all NestKing users inside
your company. Thus, make changes wisely.

1 ATTENTION - Changes to global materials apply to all users!
Do you want to proceed?

Nein

Figure 429

Edit Local Materials

Figure 428

After clicking one of the edit buttons
Edit Global Materials | and confirming with -Yes- if

Il Osiion'] Retsionsngall Mg v

3 Tedeslmnl Wob gl Sttt Fasonct vy

required, the Material Catalog Edit Dialog will appear.

As shown in Figure 430, here you can add,
remove, modify, and shift materials in the list up
and down. In addition, you can also export,
import and clear entire material files if required.

(N) Material Edit X

MATERIAL
[ Hide Material in selection dialog
Article number: | PRG0E387 |
NestKing Name*: [ EE48_CE662_65 [
Full name: ‘ EE 48 CE662 65% [
Supplier: [ Composite Materials (ialy) S.r. |
Comment: ‘ Cynate ester |
Width [mm]*: @ 2 Length [mm]": @ =
Orientation [deg]*: E 2 Rotation angles [deg]: @
Margin top [mm]*: E: Margin bottom [mm]*: ﬁ =
Marginleftimmps [ 5[2] Maginrghtmmlx [ 52
Thickness [mm]*: 0.20 "2 Surface Weight [kg/m2]*: W} =
Replaced by: \ | | Replace by
Substitutefor: | |
Change Report
*Field must be filled in!
Save Cancel

Figure 431
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Figure 430
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Figure 431 shows the Material Edit Dialog. Here you can change all
relevant material data as described in Table 12.
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G3. Weaving Direction of Composite Fabrics

The weave pattern used has a major impact on the appearance of the composite fabric material. The
most common weave patterns are plain weave, twill weave and satin weave as shown in Figure 432.

Plain Weave Twill Weave Satin Weave

Source: https://store.acpcomposites.com/woven-fabric-style-guide
Figure 432

Especially in fabrics with twill weave you can see the arrow-like texture pointing from bottom left to top
right as shown in Figure 432 middle. Thus, the weaving direction in this case would be 45°. When using
twill weave, for example in bodywork parts of racing cars, it looks more dynamic if these “arrows” of the
outer visible composite layer are pointing in the driving direction.

If we also want to create a mirrored part, it is important to use exactly this weaving direction as mirror
axes. This ensures that the “arrows” on the outer visible composite layer of the mirror part also point in
the driving direction as well.

To Summarize: The weave direction/orientation angle of materials is important if mirrored parts are also
to be created.
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H. Nesting Dialogs

H1. PreNest Settings

PreNest Settings ?
Apply All
Apply optimization - maximum deviation in [mm}: | 0.10 | =

Apply reduced inner geometry check

Combine small cuts in subnests

The functionality of each check box item of the PreNest Setting Dialog Meximum sz of cut i [25

is described in Table 13.

Apply all

Apply optimization

Combine small cuts to subnests

Maximum size of cut x in [mm]

Maximum number of cuts in
subnest

Apply pre-nesting

Use unique label size

Apply automatic label
positioning

H1.1 Subcuts and Subnests

Imagine you have a lot of small cuts scattered all over your nest
between larger cuts. The risk of forgetting one of these small cuts
while clearing the cutter table by hand is high. The subcut function
combines these small cuts (called subcuts) to a container cut, also
referred to as subnest as shown in Figure 433. This subnest can be

Maximum number of cuts in subnest: [20

Apply pre-nesting
[4 Use unique label size: ~ Min: | 5 2 Max: |10 =

[ Apply automatic label positioning

Check/uncheck all checkboxes at Ganca

once.
If activated optimization as already described in chapter 2)
Optimization of imported cuts is applied.

If marked, all cuts ...

... with a boundary rectangle length smaller than -x- and boundary
width smaller than -x- are combined to a subnest ...

... containing the specified maximum number of subcuts (in this
case 20). For further information see also following section H1.1
Subcuts and Subnests.

Unmark this checkbox if you don’t want to pre nest your cuts. If
this is the case, the initial position of the cuts in the Nest Dialog will
be the same as indicated in the Drawing Area.

The -Min- value describes the minimum allowed text height (used
for labels on smaller cuts) and the -Max- value describes the
maximum text height (applied on labels on larger cuts).

Note: Labels on layer 4 are not affected by this setting.

If active, all labels added on layer 1 are repositioned by the
automatic label positioning feature.
Note: Labels on layer 4 are not affected by this setting.

Table 13

removed from the cutter table as a whole and handed over to the Figure 433

clean room as a single package.

Note: We can also force NestKing to generate a subnest of certain cuts by using the -sub- NestKing

Command.
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H2. Nest Dialog

The Nest Dialog can be divided into three levels (Figure 434):

(%) Nest X
[ . def_mat o
Material
MATERIAL
[ userdefined Select Material Source:
Name (default): def_mat Article number: Orientation angle [*]: 45 = |
Width [mm]: 1250 > | Margin top [mm]: 5 > | Margin bottom [mm]: 5 =
Length [mm]: 12000 : Margin left [mm]: 5 2| Margin right [mm]: 5 =
[] Use rotation Rotation angles [* [ Mirror Weight [g/m7]: 0 =
. def_nest
Nest
| NEST
Name (default): Cycles: 120 5| Gap[mm]: |3 =
Use rotation Rotation angles [*]: \:I [ Mirror
1 .
Container

CONTAINER
Nest width [mm]: [ 1240 3| [ UseNestlength [mm]: [2490 |2

Workzpace

Tarerial

Q
S

Nest Mode: | Auto v | Hybrid Ratio: 0.5 Fill cutouts: before nesting (fast) v | Export Settings

[ show material dimensions show workspace dimensions

Nest Simulate Export

Report View 0OK | Cancel

Figure 434

Material Level:

One file can contain cuts made of different materials. Cuts of the same material are collected and
presented in one material tab. For dividing cuts into different materials, the -mat- NestKing Command
can be used.

Nest Level:

Further, cuts made of the same material can be split into separate nests. Each tab presents one nest. For
dividing cuts of one material into individual nests, the -nst- NestKing Command can be used.

Container Level:

Cuts of the same nest are automatically divided into separate containers during the nesting process once
the nest exceeds the predefined nest length.

The following section explains material, nest and container levels in more detail.
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H2.1 Material Level

Source:

MATERIAL

[Juserdefined Select Material
Mame (default): def_mat

Width [mm]: 1250

Length [mm]: 12000

] Use rotation Rotation angles [°]:

Article number: Orientation angle [°]: | 43 =
Margin tep [mm]: 5 > | Margin bottem [mm]: | 3 =
Margin left [mm]: 5 = | Margin right [mm]: 5 =
I Mirrer Weight [g/m°]: ] =

Figure 435

The first level represents the material level. By using the -mat- NestKing Command different materials
can be assigned to the cuts of a single file. If there is no material defined, the default material (def_mat)
will be used. The settings for the default material can be changed in the Option Dialog in the material tab

as indicated in Figure 436.

File View Basic Analyse

Mew file

Open File

el

Save
Save as..

Export for Laser
Options

Exit

Ctrl-N Picture
Ctrl-0

Ctrl-§ — Mastercutoutput

Shift-Ctrl-5 Material

AR-X Default material surface weight in [g/m2]: =

N) Options. X

Window Help Softviace
Layer

[ Use global material file (not saved local on this computer) ~
Path to global material file: | P:A\02_Technik\04_PTZ\04_Tools\PREPREGS\Nestki |...

Link [ Show global material file dialog if - path to global material file - is empty

- Path to local material file: | %GetUserLocalDataDir()%\NestKing\Materials\de] ...

def_mat
—
Con)e
:
s

Cutter Default material name:
Default article number:
Prenest
Nestdialog Default material width in [mm]:
Other

Default material length in [mm]:

Default material thickness in [mm]:

Default material weaving direction in [deg]: =

Default material rotation angles in [deg]: :]
Default material bottom margin in [mm]: : |

oK Cancel |

Default material top margin in [mm]:

Figure 436

Beside defining the material by NestKing Commands C it is also possible to change the material using
the Nest Dialog. We simply select a material of the build-in material database (click | *€=tMateial 1) o we can
also define our own material. Therefor check [userdefined] as shown in Figure 435, top left. Table 14
below gives additional information about each setting offered by the material box.

REE Description

Name (mat)
Article number

Orientation angle*

Width in [mm)]

Length in [mm]

Margin top in [mm]
Margin bottom in [mm]
Margin left in [mm]
Margin right in [mm]

Name of the material.

Article number of the material.

Orientation angle/weaving direction of the material. For more
detailed information see section G3. Weaving Direction of Composite
Fabrics.

Width of the material.

Length of the material.

The margin values describe the width of the stripes from the top,
bottom, left, and right edges of the material sheet that are not used
for cutting and nesting. So maximum nest size equals material size
minus margin values. When the material sheet size exceeds the
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cutter’s workspace, the cutter’s working range is the limiting factor for
nest size.

If activated cuts of the material can be rotated during the nesting
process to achieve better nesting results.

Allowed rotation angles of the material for the nesting process if [Use
rotation] is activated.

If checked nest tabs with mirrored nests are generated. The mirror
angle of the mirrored cuts corresponds to the material

Use rotation

Rotation angles in [°]*

Mirror . . . . .
orientation angle. For further information see also section
G3. Weaving Direction of Composite Fabrics.

Weight in [g/m?] Weight of the material sheet in [g/m?].

Table 14

*Note: The allowed rotation angles can be entered like "0,180" (for unidirectional materials) respectively
"d90". "d90" means delta 90°, and indicates, that the cuttings can be rotated by 90° steps (0°, 90°, 180°,
270°; used for example for fabric materials). If certain cuts, for example cuts of the visible first
compound layer, should not be rotated during nesting, this can be defined by applying NestKing
Command “rot 0” to the affected cuts.
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H2.2 Nest Level

MEST
Mame (default): def_nest ‘ Cycles: 120 % Gap [mm]: 3 %
lUse rotation Rotation angles [7]; | 0 | [ Mirrer

Figure 437

The second level describes the nest level. Each material can be split into any number of nests (e.g. step
1, step 2, step 3, etc.). This can be done by using the NestKing Command -nst-. If no nest is defined the
default nest settings are used. The default nest settings can be changed in the Option Dialog in the
NestDialog tab as highlighted in Figure 438.

(N) Options X
File  View Basic Analyse Tools Window Help Software P =
=3 . E— Layer
Mew file Ctrl-M Default nest cycles:
Picture
— . — Link : s (=
Open File Ctrl-0 Defut st gap [ [ o]
Mastercut
’ Save ctrls Mastercutoutput | | Default nest rotation angles in [degl: | 0
Cutter Default nest width in [mm]: 0.00 £
Save as. Shift-Ctrl-5 Materil =
Default nest length in [mm]: 2500.00 |
Prenest
Export for Laser Nestdialog [ Mirror nest by default l
Other
5 Show material dimension inside the preview window by default
Options Show workspace dimension inside the preview window by default
. ave nesting report with export file by default
Exit Al-X LS e g in ol
[ Save nesting info into output file by default
[ Apply cutter label correction by default(PEAK specific)
Apply cutter optimization by default
[ save sub cuttings as inner geometries of parent frame cut
[ Convert labels to geometries for export
[ Convert labels and geometries to plot objects for export v

OK Cancel

Figure 438

Table 15 below describes the settings of the nest level as shown in Figure 437 in more detail.

Name Description

Name Name of the nest.

After reaching the defined number of nest cycles, the nesting process is

Cycles
Y automatically stopped.

Gap in [mm] Minimum allowed distance between two cuts after nesting.

If checked cuts of this nest can be rotated during the nesting process to achieve

better nesting results.
Use rotation
Note: [Use rotation] on nest level overrules the [Use rotation] setting on material

level.

If checked another nest tab containing the mirrored cuts will be generated. The
Mirror mirror angle corresponds to the material orientation angle. For further information
see also section G3. Weaving Direction of Composite Fabrics.

Table 15
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H2.3 Container Level

CONTAINER
Nest width [mm]: | 1240 : Use Nest length [mm]: 2490 :

Workspace

Material

show material dimensions show workspace dimensions

Figure 439

The third and final level represents the container level. Additional containers are automatically added by
NestKing during the nesting process once the nest exceeds the boundaries of the nesting area. The
nesting area is indicated as black rectangle in Figure 439 and is defined by the material and/or
workspace dimensions minus the material margins as described in H2.1 Material Level.

Note: When the material sheet size exceeds the cutter’s workspace, the cutter’s working range is the
limiting factor for nest size. This is typically the case for fabric materials that are supplied on spools. In
this case the nest length is usually defined by the length of the cutter’s workspace, indicated in green in
Figure 439. Workspace dimensions of the cutter can be changed in the Options Dialog as displayed in
Figure 440. Inside the cutter tab you will find [Workspace width in [mm]] and [Workspace length in
[mm]]. If you don’t want to apply any nest length limits, you can also simply uncheck the [Use Nest
length [mm]] (Figure 439).

File View Basic Analyse Tools Window Help I Options X
@ Mew file Ctrl-N Software Workspace width in [mm]: 1550.00 = A
= I Layer
Open File Ctrl-O Pictiire Workspace length in [mm]: | 2500.00 |2
i Link
— Save Ctrl-5 ———— Mastercot Cutting simulation frame rate in [fpsl: | 30 |2
Save as... Shift-Ctrl-S Masteicutautpur —
S Home x position in [mml: | 2500 2
Export for Laser Material Homey positionin[mm}: | 10 2
Prenest
Options Nestdialog Jerk in [mm/s3]: 20000 =
b [0
) Acceleration in [mm/s2: | 1000 =
Exit Alt-X
Positioning speed in [mm/s]: | 1000 =
Cutting speed in [mm/s]: 500 =
Printing speed in [mm/s]: 200 =
Drawing speed in [mm/s]: 500 =
Addition cutting time per cut in [ms]: 2005 5

oK Cancel

Figure 440
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e Description

Nest width in [mm] Nest width of the current container.

Nest length in [mm] Nest length of the current container.

Hides/shows the material dimension as indicated in Figure 439

Show material dimensions
(blue rectangle)

Hides/shows the cutter’s workspace dimensions as indicated in

Show workspace dimensions
R Figure 439 (green rectangle).

Table 16

As shown in Figure 441 the bottom section of the Nest Dialog offers some additional features, which are
described next.

Mest Mode: Hykrid F‘.atio:% Fill cutouts: | before nesting (fast) v| | Export Settings |

Figure 441
H2.4 Nesting Modes
Currently NestKing offers five nesting modes: Nest Mode: [ Auto
Description Tetris (fast)
NFP taccurate:l
- : Hyhbrid
NestKing automatically selects an NFP Rotation
Auto appropriate Nesting mode for the current T [ plAutonester

nest depending on number of cuts and if

rotation is allowed or not.

Very fast nesting algorithm just suited for simple geometries
without any undercuts.

Uses No-fit Polygons for generating nests. Very accurate and

Tetris (fast)

NFP (accurate) considers cutouts and holes and fills them with smaller cuts if
required (see next chapter H2.5 Fill Cutouts).

Hybrid A combination between Tetris and NFP nesting algorithm.
Same as NFP, but also allows the rotation of single cuts during

NFP Rotation nesting to decrease material consumption and increasing nesting
quality.

Autonester can be added to NestKing as an Add-On and clearly

delivers the best nesting results.
Table 17

Autonester
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H2.5 Fill Cutouts

Fill cutouts: | before nesting (fast]

Currently NestKing offers three modes to fill cutouts (hole in cuts):

before nesting (fast)

e Description

No Cutouts are not filled with other cuts.

During nesting Cutouts are filled with other cuts during the nesting process (slows
down the nesting process a bit).

Before nesting Cutouts are filled with other cuts before nesting (fast).

Table 18
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H2.6 Export Settings (N) Export Settings ?

D ioti [[] Save nest report to export file
escription
Name P [] Save nest info to export file

[] PEAK Cutter label correction

Cutter optimizer

If checked the nest report is

Save nest report to export . .
P P automatically saved with the

file

[[] Export subcuts as inner geometries

export files [[] Convert labels to plot geometries

If checked nest information like [J Export all text and geometries for plotting
name, material, article number, 7

material width and orientation L Cancel

is also added to the export file:

Save nest info to export file Name: def_mat
Material: def _mat
Art. Nr.:
Width: 1250.00 mm

Figure 442

This setting was required for the old PEAK cutter. The labels are not
plotted on their positions as indicated on the screen. Thus, if this
checkbox is marked, all labels are shifted to correct position.

PEAK Cutter label
correction

Optimizes the cutting order in which cuts are cut to reduce the

Cutter optimizer . .
cutting time.

If checked, subcuts are saved as inner geometries.

Activated: Deactivated:

subcut subcut
Save subcuts as inner
geometries
Convert labels to plot If this option is activated, labels on layer 1 and layer 4 are
geometries converted to geometries before export.
Export all text and If checked all geometries and text objects are exported on the
geometries for plotting plotting layer (layer 4).

Table 19
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H2.7 Status Signs

The Nest Dialog also shows status signs (red, yellow or green dot in the tab title) as indicated in Figure
443. The color of the sign changes from red, stating that nothing is nested yet, to yellow as soon as the
cuts are nested and from yellow to green when the nest result is exported with the | &eot | putton.

Mame (default): Article number:

Width [rmm]: 1250 Margin top [mm]: 5 =
Length [mm]: 12000 Status Signs 5 =
[] Use rotation otation angles [°]: ] Mirrer
O ef_nest

MEST

Marme (default): def_nest | Cycles: 120 = i

Use rotation Rotation angles [*]: | 0 |

.

Figure 443
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