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Foreword

The 3Data Expert 16.0: Tutorial 4 - Generating Supports for AM document
provides a tutorial to support generation module in 3Data Expert 16.0 and later
versions. The Generic Support command enables the generation of supports for
various AM processes, like metal, stereolithography and DLP systems.

Additionally, the last lesson shows how to generate supports for sand-based
systems.

There is a wide variety of support geometries you can generate with the 3Data
Expert support generation commands. Supports can be either open or solid (e.g.
with volume). Solid supports can be generated for heat dissipation and warpage
prevention with metal-based AM processes. Open and delicate support structures
can be generated for DLP or stereolithography parts. Web, Chain and Point
supports can be used to support different areas in the part, like large downfacing
surfaces, sharp edges and local minimum points in the part. Supports can even be
converted to small tubes for special medical model manufacturing, like tooth
implants. Side supports and Arch supports can be used to prevent part movement
during the build or to avoid hitting part surface area below the areas needing
supports. Tree supports can be generated for parts with special geometries, like
rings and other jewelry products in metal. Supports can be generated both fully
automatically and optimized with manual commands.

To get most of the tutorial lessons you should go through the examples with 3Data
Expert 16.0. If no hard copy of the tutorial is available, we recommend you open
3Data Expert and tutorial document side by side on the computer screen:

R G View Window Help File EGt View Dimensions Taasfom  Crete Geometry MosfySudaces FirModel ModlyFaceted ColorandTedure Print

Home  Tools Chapter 1 ~BasicC.. ® sign In = P : R EERE e +REAAN BEED
@ 8 Q® @ /5 as- .- ANy Al HEHHIO mm S ARG * 3 EY T e D)

Data Expert 11.1: Tutorial 3 - Separating Shells
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You will need a licensed version of 3Data Expert for the lessons. The functionality
described in this tutorial can be tested with DeskArtes 3Data Expert software
release version 14.0.0.5 or later (Help > About 3Data Expert).

You can also use DeskArtes 3Data Expert to generate supports for sand process
parts. More on Sand Support command can be found in the application Help and
Tutorial 4 - Generating Supports for AM.

Full tutorial set for 3Data Expert contains several documents which cover different
aspects of model repair, coloring and print preparation. The tutorials are available
in the software distribution package through the Help > Tutorial Documents menu:

3Data Expert 16.0: Quick Start Guide gives a short introduction to model
repair and splitting for 3D Printing with 3Data Expert. Estimated completion
time 15 minutes.

3Data Expert 16.0: Tutorial 1 - Working with 3D Models introduces basic
viewing, measuring, automatic repair, split, connect, hollow, offset, 3D Text,
Boolean, cut, reduce, 3D nesting, surface triangulation and other model
manipulation functions available for STL files. Estimated completion time is
3 hours.

3Data Expert 16.0: Tutorial 2 - Working with Colors introduces basic
automatic repair and coloring for 3D Color Printer users. For 3Data Expert
Base, Lite and Color. Estimated completion time is 1 hour.

3Data Expert 16.0: Tutorial 3 - Separating Shells describes the use of Shell
Separation commands in 3Data Expert. These commands enable
separating a part into several shells for different material (shore value) or
color definitions in a single part. For 3Data Expert Base only. Estimated
completion time is 30 minutes.

3Data Expert 16.0: Tutorial 4 - Generating Supports for AM explains the use
of new Generic Supports command and Sand Supports command. The
support generator can be used to generate supports for DLP, metal,
stereolithography and sand-based processes. Adding extra connectors to
prevent parts from warping and bending during the build is explained. Also,
new slicing, slice preview and slice filling is demonstrated. Estimated
completion time 1 hour.

3Data Expert 16.0: STL and VRML repair examples document includes
more advanced model repair operations with 3Data Expert. Estimated
completion time with 3Data Expert 2 hours.

The tutorial documents and the geometry files for the tutorial examples are found
in the Tutorials folder and its sub-folders (GeomFiles, Tutorial 1, Tutorial 2, etc.) in
the 3Data Expert installation directory.
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Lesson 1171 Learning the Graphical User Interface

The Generic Support command is operated through a set of toolbars. The toolbars
allow both generating the supports automatically based on predefined parameter
files as well as manual editing of supports for improved surface quality or increased
robustness of the build.

Generating supports automatically

With this example we will just generate the supports using the automatic support
generation process: We select the predefined support parameter file and generate
the supports in fAblack boxo mode.

The support generation is started by inputting a file needing supports into the
Model Tree. We will first

- open a test file supp-demol.3de into 3Data Expert with File Open
command. The file is stored in the tutorials/GeomFiles directory under
the 3Data Expert installation in Program Files directory.

- accept the proposed units by pressing OK
- press Print  in the Operation Mode window

Z

—
[ N
Print

- you will see the model stored in the Model Tree

Model Tree (Shell List)
0 @ [
& [

@ 1.supp-demo1 (Verified)

The example file contains a model with hole, surfaces with different surface angles
as well as some local minima. The support generation will create sufficient support
at the flat areas, around area edges as well as below the local minimum points.

Let 6s ngenerating supports to the example model:
- select the model inthe Model Tree
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- Give the command Print Preparation > Supports > Generic Support
or press Supports button in the Print Preparation Tab

A Print Configuration setup has been automatically loaded and contains the default
support parameters for your environment:

Print configuration

File: GenericDLP.pcpar v

Printer: Generic DLP

Matenal: | Default material

For more information about the Print Configuration and workspace, please refer to
lesson Positioning Parts in the Tutorial 1 - Working with 3D Models document. In
this tutorial we will specifically study the support structure generation parameters.

The Graphical user interface toolbars for support generation appears:

N = AN ol @ whh FIERE ~ +RKEBAAANEE DS B SAND DT [ 2a
Create supports X ‘ Help
Parameters Create supports Project ||
Folder[Sytem -] _Load || o [ | 7 L
older: [ System o ve e e CREATE [ [ Create all areas and supports | Open Coca A

Parameter file:
[skArt

[ | Save I Display supports

¥ Edit supports

Pocou New ares

@ Web  Chain ( Point

SELECT AREAS: Left: select support area, Ctrls Left: Multi selection, d: Delete ares.

C Tree
Display supports X AdSWROL-

Support areas —__I
Display areas | - Display types

@ Al F Original part [ cadconnsctgeort |
C Cument || [V Supportarea

Currentarea | ¥ Web support Discad vest

¥ Marker W Chain suppart 4,
¥ BBox ¥ Point support ¥ Discard empty areas

Display mode | | ¥ Tree support
@ Active I Local minima
" Discarded | ¥ Foundation
Number of areas: Active: 0
Discarded: 0

Totak 0
Active aress:

Split area

Modify support

I™ Re-eval area supp (Arch)
I~ Apply widening (Arch)

Current area t
Ares number:
[1llaess e I I~ Re-eval end pts (Move)

natfom | | Area status: )
uracel d) Supports command:
Thange ]| [ R RS - Click Supports button to start cre:
oead|_Corv | pote Il
0 s st

We recommend that you position the different support generator toolbars as
given in the image above. This will leave the Viewing Toolbar and especially the
Viewing Planes Toolbar (X, Y, Z views) visible.

There are three toolbars: Create supports, Display supports and Edit supports.
The functions are divided between the different toolbars according to their
names.
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Anyhow, this time we will just generate the supports using the automatic support
generation. The supports are generated according to the parameters given in the
Print Configuration. Then

- Press Create button in the Create supports toolbar to create all areas
and supports for the plate model

Create supports X
Parameters Create suppad Project |
Folder: | System v| Load | Save Edit parameters... I mb I Create all areas and supports j Open I Cancel
Parameter file: ™ Use compact dialog _ = : ancel I
|skArtes\3DataExpenl4.0\PrintConfigumtionParameters\GenericDLP.pcpar SAVE Edit area parameters.. | Save | 'lz Display supports
v Edit supports

[ SELECT AREAS: Left: select support area, Ctrl+Left: Multi selection, d: Delete area.

First the command checks that all parameters are consistent with each other.
Press Ok or Yes to the appearing confirmation and report dialogs (if any appear)
to continue the support generation. If necessary, the support parameters are
adjusted by the system to ensure concise STL structure generation.

After a while the supports are generate and appear in the graphics area.

Display supports x

Support areas
Display areas | ~ Display types
Al [+ Griginal part
" Curren it [¥ Support area
Current area ¥ Web support
¥ Marker ¥ Chain support
W BBox [V Point support

[V Tree support

& Adive I™ Local minima

 Discarded | ¥ Foundation

Number of areas: Active: 2
Discarded: 0
Total: 2

Next area d

Current area
Area number: 1

|| Areatype: Web
||| Areastatus:  Active

Area parameters
!

You can investigate the supports visually with the middle mouse rotation, middle
mouse zoom and other graphical viewing commands. The red edge line around
a supported area means that this specific edge is not supported by the part itself,
while orange edges are supported by the part. Depending on the supported/not
supported edge, the support itself can be further from or nearer to the given
edge.

The support area with lighter green color and marked with the red point is
currently selected as active area in the support area list (1. support area).

Finally, we store the generated supports in the Model Tree.
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- Press OK button inthe Create supports toolbar to store the supports
into the Model Tree.

After a while the supports are verified and stored in the Model Tree:

Model Tree (Shell List) 7 x [—
e D]

o I

& @ 1.supp-demot (Verified)
@ @ 2.supp-demo1 (Support)

Examining the first supports

The generated supports have several properties which are important for correct
build of a part with an AM system. The selected parameter set produced supports
with the following properties:

FIE![:E:pEu::t

- The supports are solid. This allows to use supports for any AM system
(DLP, metal, stereolithography) by providing enough strength and/or
heat dissipation from the part with metal processes. Open (zero
thickness) support structures can also be generated by simply modifying
a parameter via the parameter editor (to be shown late).
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The supports are connected to the part via teeth. This makes it easier to
remove the supports from the part after manufacturing. The user has full
control to the teeth size via the parameter editor. Additionally, dovetail
shape can be generated on the teeth for controlling the breaking point
for the teeth accurately.

The supports follow the profiles of the supported areas. This prevents
delamination at the support area edges with minimum amount of
supports

The supports are only generated to areas requiring supports. With this
example, we only generate supports to surfaces with smaller than the
22-degree threshold angle to the vertical plane. The diagonal area in the
middle has a 40-degree angle with the horizontal plane, thus not needing
supports:

Supports

Support type: | solid
Support angle: I 22,0000

=

-

AL LA 0 LML

Angle = 139.2014°
AyZ = 138.2014° Az = 0.0000° Axy = 180.0000°
P = (311 81039

The support teeth are generated under the local minima. In the original
parts some areas of the down facing surfaces were slightly lower than
the surrounding down facing area (left in the picture below). In the final
result we can see that tooth tips are located exactly below the local
minima (in red ellipses below right, clipping applied). It is essential to
support the part from the lowest points to guarantee correct
manufacturing of the part.
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- The supports are generated from the part to the vat bottom Z = 0 level.
You should always leave sufficient room between the part and the vat
bottom for the supports. Also, the part must be in the positive space
when supports are generated. If necessary, you can use Print
Preparation > Move to Platform > Move positive command to position
the part correctly before support generation:

Move position ? >

Part minimum point oK I
X5
I Cancel |
¥ I 3
Hel
L I 10 4;1"

The supports for supp-demol can now be outputted for AM or sliced and then send
directly for AM. These steps are described in the last Chapter 6. Outputting and
Slicing Supports for AM.

Additionally, supports

- will separate from vertical areas with user given tolerance. This will
ensure better surface quality

- teeth can also be generated on the bottom of the support when an
overhang area needs to be supported from the part surface below the
overhang area. This will also improve surface quality and make support
removal easier:
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In the example above the support area hitting the part underneath is shown red
during the support generation mode. Sometimes you can try to avoid hitting the
part below by using the Edit supports dialog Arch command. With Arch command
you can manually bend the supports to avoid hitting the part below.

Optimizing parameters for a selected support area

The normal process for support generation is described above where the user
automatically generates the supports based on the parameters defined in the Print
Configuration. However, there may be situations where automatic support
generation does not generate the optimum result. Some areas may require
removal of extra support, supports for some area may require different solid
thickness, another area may need to be split into separate areas and some model
edges may require extra support. This and more can be achieved by using the
interactive tools available with Generic support command toolbars.

In the next example we will change the parameters for a specific area and then
regenerate the area supports only. Once again,

- openthe supp-demol.3de model and
- press Create button in Create supports group
The supports are now visible in the graphics area.
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We will now take a quick look at the different display operations for the Support
areas. The Display areas group will allow you to show either All areas or the
Current area. All areas is the default value and by selecting the Current area you
will see only the area which is selected in the support area list. Below we have

- selected the Current area display
- then select the first are in the area list .
Only the first area is now displayed on the graphics area:

~Support aress

& Current ¥ Support area

Currentares || [V Web support
¥ Marker 9 Chein support
© BBax @ Point support
Display mode, | 7 Treesupport

@ Active

 Discarded | | ¥ Foundation

Number of sreas: Actve 2
Disc

- select All areas again

The Current area group lets you select if the current area is shown with red point
marker and/or bounding box corners.

The Display mode group allows to show either Active areas or Discarded areas.

Discarded areas are support areas which do not have any support, or which have
been deleted by the user.

The next group, Display types, allows you to set on display of different objects in

the support generation. For example, you may only want to see the supported
areas and supports, then

- click Off the Original part display type selection :

Display supports X

Support aress

Display areas |- Display types

& Al I~ Original part

O Current W Support ares
Currentares | ¥ Web support
¥ Marker F Chain support
 B8ox  Point support
Display mode | ¥ Tree support

@ Active I~ Local minima
(" Discarded | ¥ Foundation

Numberof areas: Active 2
Discarded: 0

Next area .
Current ares
Areanumber: 1
|| Areatype: Web
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You will see the support area triangles with orange hue and the area edges with
red edge polygon.

Or you may only want to see the supports, then
- tick Off the Support area selection :

Display supports X

Support areas &

Display areas | Display types

“ Al ™ Original part

 Current I Support area

Currentarea | | [V Web support
V' Marker IV Chain support
v BBox | ¥ Point support
Display mode IV Tree support

@ Active I Local minima
(" Discarded | | ¥ Foundation

Number of areas: Active: 2
Discarded: 0
Totak: 2
Active areas:

2. support area

Furthermore, you can only select to show specific support types, like Web, Chain
or Point supports. We do not have an example of the Chain and Point types
available now, but different visualization types will allow you to effectively
investigate, edit and select areas for optimal support generation.

Now, |l et 6s sel ect t he second area from the
parameters for that area.

- Turn On all Display types and
- select Display area selection Current. Then
- select 2. support area in the list with the LMB (left mouse button):

We will now see the part and the supports for the second area in the graphics
area.

Display supports X

[~ Support areas o]

— Display areas | | Display types ——
C oAl [V Original part
@ Curent || [V Supportarea
~Currentarea— | ¥ Web support
V' Marker V' Chain support
IV BBox IV Point support
[V Tree support

= Display mode |
& Active [V Local minima
" Discarded | | ¥ Foundation

Number of areas: Active: 2
Discarded: 0
Total: 2
Active areas:

1. support area
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Finally, the last Display type selection Local minima shows the local minimum
points with orange dot on the model. This is helpful if supports are added manually
to ensure all minimum points are supported correctly:

Let 6s

We now want to change the density of the web in the second area. To start area

now have

[ Display supports X
Support areas al
Display areas | [~ Display types
C Al ¥ Original part
@ Current || [ Support area
Currentarea | | | Web support
V¥ Marker ¥ Chain support
¥ BBox ¥ Point support
Display mode V' Tree support
@ Active ¥ Local minima
(" Discarded | ™ Foundation
Number of areas: Active: 2
Discarded: 0
Total: 2
Active areas:
2. support area

a

cl oser

set Off the display of the Original part

ook at

zoom into the second support area in the graphics area

Display support:

Support areas

Display areas
C oAl

@ Current
Current area
¥ Marker
¥ BBox

whymode

D
@ Active

(" Discarded

s X

Display types

I Original part

¥ Support area

¥ Web support
¥ Chain support
¥ Point support
¥ Tree support

™ Local minima
IV Foundation

Number of areas: Active 2

Active areas:

Discarded: 0
Total: 2

1. support area

Previous area

Current area
Area number: 2

Area type:
Area status:

Web
Active

t

he

parameter editing we first must select the correct Create supports type in the
Create supports toolbar:

Open the Create supports dropdown list and
select the Create supports for current area

selection :

~ Create supports

CREATE I Create all areas and supports -

SAVE

~ Project -
Open

Create all areas and supports
Create all areas
Create supports for all areas

Create supports for current area

Save

supports
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The Edit area parameters button now becomes active:

rts 0

EATE |Create supports for current area j Car
AWE Edit area parameters.., | Iv Display
v Edit su

- Pressthe Edit area parameters button to open the Support
Parameters parameter editor dialog.

Support parameters X

Commeon parameters for all support types:

J, All support types Common parameters...

These parameters are used by all support types.

Parameters for different support types:

Web supports ¥ Generate Parameters...

This is the most typical type of support, and it is used in all large
down-facing areas.

Chain supports ¥ Generate Parameters...

This support is used in sharp or thin down-facing areas in the model.
If Web support can not be created, Chain support is used.

Point supports W Generate Parameters...

This support is used with down-facing, pointed vertices.

Gusset supports [T Generate Parameters...

Gusset support is used to support an overhang area from the nearby
vertical walls.

Tube supports [T Generate Parameters...

mﬂﬂ m Change all different support types to solid tubes, empty or hollow.

SofEi)

Tree supports T Generate Parameters...
<>/ Define parameters for manual Tree support creation.

Apply | oK | Cancel |

The Support parameters dialog includes several options to edit both common
parameters for all supports or to edit parameters for specific support types. This
time we will just edit one parameter for Web support types.

- Pressthe Par a me t muttos é the Web supports group.
The Web support parameters dialog becomes visible.
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Web support parameters:
‘[ X spacing ( I 2 ) ::,' Criss cross
t The distance between adjacent web hatches AT The criss-cross structures can be
H parallel to x-axis. A<>A<>¢ generated for web supports.
Concentric offset I~ on/Off Profile parameters:

Concentric offset value. 1 ﬂ

Up overlap 0.1 j

The amount of overlap between the part
above the supports and the supports.

Down overlap 02 ::,'

The amount of overlap between the part
below the supports and the support.

B A

Tooth parameters:

Direction [V Generate up teeth
The teeth can be generated to up [ Generate down teeth

and down edges of the supports.
Parameters...

Join teoth points

I~ Optimize teeth
Join web tooth with local minima
peints.

DN B0

Small island filtering I Filter island
ilter islands

Filters small areas in
larger support areas Parameters...

(for scanned models).

Narrow valley filtering I Fit I
ilter valleys

Filters narrow valleys at the outer
edges of support area. Parameters...

Scanned model [" Scanned

Use special edge smoothing for
scanned models.

W e o A

CTVEN

Profile supports

Profile support is used to envelope
Web supports.

Profile teeth to grid

[T Generate criss-cross

Parameters... I

W Generate

[~ On/Off

When on, the teeth and connections at support area edge
profiles are moved on grid lines in x or y direction to

generate more regular grid.

Profile smooth tolerance, deg.

be added to the supported area.

Profile closeness check

[~ on/Off

=
I 15 =
Smooth tolerance removes jagged edges from profile
by allowing triangles with small normal deviations to

Profile closeness check for Web supports. Allows the
user to set the profile distance checking from Web grid
and other Web area structures explicitly.

Minimum profile closeness distance

distance between Web profiles and other Web area

structures.

Use sharp edge offset

Allows to define support offset
for web end points.

Accurate profile

W On/Off

=
IO,I =

Minimum profile closeness distance sets the minimum

Parameters... |

[T On/Off

When on, the profile follows accurately the outline of the
supported part. Applies only to open supports.

Web area partitioning

Web area partitioning will
subdivide large areas for easier
support removal.

Apply |

[~ On/Off

Parameters... I

OK

Cancel |

There are different options to tune the Web supports but now we just want to

make the supports denser in the second area.
- change the X spacing value to 1 mm

- Press Apply button to fiCreate supports for the current area0

earlier in the Create supports toolbar.

We can immediately see that the supports for the second area change and
become denser (zoomed closer to better visualize the difference):

X spacing

The distance between adjacent web hatches
parallel to x-axis.

X spacing

The distance between adjacent web hatches

parallel to x-axis.

as
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3Data Expert 16:0Tutorial 4- Generating Supports for AM

You can edit any parameter, press the Apply button and immediately see the
change on the screen (you may need to do some panning/zooming to see the
support area). This will help you to quickly find and tune the correct parameters
setting for different manufacturing processes and areas in a model.

Alternatively, you can also close the dialogs one by one:
- press OK to close the Web support parameters dialog
- press OK to close the Support parameters dialog
We are back at the Create supports toolbar and can
- pressthe Create button to Create supports for the current area again.

Create supports
CREATE I Create supports for current area j
SAVE Edit area parameters... |

If we now
- turn onthe Display areas type All
we can see that the two areas now have different density for the supports.

You can now

- press OK inthe Create supports tool bar to save the supports in the
Model Tree

You will see the two areas generated with different Web density:
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The Apply button in each parameter edit dialog allows you to test the changes to
the parameters immediately after changing them in the parameter dialogs. This
will enable quicker parameter tuning without the need to go back to Create button
in the Create supports toolbar. The use of Apply button is explained in more
detail in the Chapter 27 Learning the support parameters.

Generally, you can generate supports for one or all areas at a time. Also, you can
only generate areas and add the supports later, automatically or by adding them
manually with support editing. The Create support selections have the following
meanings:

Create all areas and supports
recreates everything automatically, Create all areas and supports ik
default choice. Create all areas and supports

Create all areas recreates the areas Create all areas

. ts but leaves the Create supports for all areas
requiring suppor ) Create supports for current area
actual support generation later.

Create supports for all areas
recreates the support for all areas
available in the support area list

Create supports for current area
recreates the supports for the area
selected in the support area list.

Note: If Side or Arch supports are manually created in the model (see chapter
Arch and Side supports), they will disappear if Create all areas and supports are
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generated. If Create supports for all areas is generated a warning is issued. Arch

supports may be straightened but Side supports are not affected when Create

support for all areas is performed.

Note: You can also use the compact Support parameters dialog when you get

more familiar with the system and its parameters. With compact Support
parameter dialog less graphics area is covered and 3D models can be more

easily viewed.

Compact Support parameter dialog is used
when Use compact dial is On.

Create supports

Parameters
Folder: | System = Load Save Edit-parameters,,, J
Parameter file: ¥ Use compact dial

|\3DataExpert1 2.1\Supportparameters\DLP\de_basic-iZd:H-wIid-mm.pa?

| SELECT AREAS: Left: select support area.

In the image right the X spacing is selected
for editing. When a parameter is selected in
the dialog, the lower window shows the
explanation text as well as the parameter
image.

Support parameters

=| Common parameters
Support angle
Supported edge offset
Mon-support edge offset
Vertical offset
Create solid support
Solid thickness/Beam width
Support local minimums
Remove support-support i.
Teeth-support contact
Arch base height

= Web supports
Generate
X spacing
Up overlap
Down overlap
¥ Criss-cross
# Tooth parameters
# Profile parameters

o

X spacing

Apply | oK

22.0
0.5
0.5
0.2
e
0.3
e
Yes
0.0
0.0

es
20
0.1

0.2

The distance between adjacent

web hatches parallel to x-axis.

Cancel

=

=}
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Lesson 2 1 Editing support geometries manually

The Generic Support command with 3Data Expert can generate supports to most
models

Adding supports manually

Sometimes it might be necessary to add supports manually. With Generic
Supports command the user can add four types of supports manually: Web,
Chain, Point and Tree supports.

First the area type to add is selected with the New area group on the Edit
supports toolbar.

— Mew area

™ Web  Chain  Point
™ Tree

Add support... |

Add side support... |

Add connect support., |

Once again,

- open the supp-demol model and

- press Create buttonin Create supports group
All supports are now visible in the graphics area.

The slanted area between the two horizontal support areas does not have any
support generated due to the 22-degree surface angle limit.
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Letds now t akattheanoneslippostezl areal anddikle the created
supports. In the image below we can see the result after

- Web support display is turned Off (in red ellipse below)

- the shaded+wireframe display mode is setonvia the E icon in the
Viewing toolbar

Chain " Point
. supp-demo? (Verified) fee
Display supports X i € ‘_"""‘_’"’f"‘-~'_l
Support areas ) 4'
Display areas - Display types .
Al ¥ Original part
" Current ’ =
g Y T—r—
¥ Marker P o Delete...
v BBox ¥ Point support ¥ Discard empty areas
Display mode I Tree support
& Active ™ Local minima Non-supported areas
(" Discarded || ¥ Foundation Add ..
Number of areas: Active: 2 :
Discarded: 0 Edit area
Totak: 2 Edit...
Active areas:
Join areas
2. support area Join...
St 2ean

We will first generate a new Web support area. For this
- select Web from the New area group (in green ellipse above)

- Press Add support button to start adding areas  (in pink ellipse
above)

An area selection tool Area operation window becomes visible. We will use Area
operations to select the triangles for new support area generation. Area
operations allow you to select the area in several ways, please see the Fix Model
> Edit Triangles command Online help for more information. This time we will use
the Surface normal method available in the Mode selection list.

- select the Surface normal mode (circled in green below)

Area operations n

Use area as:  {* Add area " Delete area

@ Tolerance: I 0.1

[~ See-thru Pick limit|  Pick ref [ Lock

Reset area | Undo | Fedo |

QK I Cancell

- click on a triangle in the middle of the area with LBM (below)
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The whole slanted surface becomes greyed out and will show the triangles
selected by the Surface normal criteria.

These triangles will form the new area when we press the OK button in the Area
operations dialog.

- press OK inthe Area operations dialog

A new area appears in the support area list and the triangles in the slanted area
are shaded with support area color. The new area is also selected in the area list.
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Display supports

— Support areas

— Display areas -
= Al

£ Current

— Current area —
¥ Marker

¥ BBox
 Display mode
% Active

" Discarded

 Display types
[¥ Original part
¥ Support area
[~ Web support
¥ Chain support
¥ Point support
[¥ Tree support

Murmber of areas:

Active areas:

Active: 3
Discarded: 0
Total: B

1. support area
2, support area

Now we are ready to generate the supports for the newly created area.
- turn On the Web support type in the Display types group, if Off

- select Create supports for current area

Create supports

in the Create supports group

CREATE

SAVE

I Create supports for current area j

Edit area parameters... |

- press Create button in the same group

The supports are created for the new area using the currently available support

parameters for Web area.

You will see the new support below the slanted area, as seen in the next image.
(Note: you may need to increase the Support angle parameter to 40 deg, described later

to get a full grid below the middle area)
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Let 6 s nsonve Chath dupports and a Point support on the slanted area.
You can now press Cancel in the Create supports toolbar to quit this exercise.

Restart again with

- open the supp-demol.3de model (or continue with already inputted
model) and

- Print Preparation > Supports > Generic Supports

- press Create buttonin Create supports group with Create all areas
and supports selected

The support toolbars and all supports are again visible in the graphics area.

Letds again take a-supporedareaand bide khe dreatedt he non
supports. In the image below we can see the result after

- Web support display is turned Off

- the shaded+wireframe display mode is set on via B icon

We will now generate new Chain support areas. For this
- select Chain from the New area group
- Press Add support button to start adding areas

- use the hair cross and LBM on the graphics area to select two points
on the surface as seen below (Alt+LMB would select a triangle corner
point). If you make an error, you can undo with the ESC key.

Also, the real-time Help window gives advice on what mouse button and
keyboard key commands are available:

IADD AREAS: (CHAIM]) : 0 point(s). Left: select chain support start point (Alt+Left: select corner), ESC: cancel add cperation
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- use the RMB button to accept the new Chain support definition
- and the Chain support is generated:

We can also add a Point support area in the slanted area.
- select Point support type inthe New area group

Mew area
" Web ¢ Chain  Paint
" Tree

Add support... |

Add side subport... I

- press Add support to start adding Point supports. Select a point in the
middle of the slanted area with LMB as seen below (Alt+LMB would
again select a triangle corner point)

- when ready, press RMB to add the Point support area into the
support area list
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Now we have defined two new areas in the support area list, and they are
automatically generated when RMB is pressed. This happens when the Create
New area automatically setting is turned on in the Edit > Preferences > Supports
tab:

Preferences

General [
Viewing G S e
Colors i e
File fixing I~ Show file open dialog in startup
System directories ¥ Run Auto-repair on exit
W v Create New area automatical
~ Support file marking:
" No marking Marking string: I s_
" Postfix
% Prefix

If automatic generation is not set, you need to generate the new support areas
separately. For this we will select the Create supports for all areas in the Create
supports group, if not already selected.

Create supports
CREATE I Create supports for all areas j
SAVE Edit area pararmeters.. |

- select Create supports for all areas in the Create supports list
- press Create button and supports for new areas become visible
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Now supports for all areas have been regenerated. Currently we can see only the
new Chain and Point supports because Web supports ha been turned Off in the

Display types group.
- set Web supports type back On in the Display types group
and you will see all the supports in the graphics area.

The green lines indicate the location of the Chain supports and the yellow cross
shows the location of the Point support.
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Deleting supports manually

There are more tools available in the support toolbars
which allow you to Delete Whole areas and Area details,
Join areas and Split areas.

In this exercise we will delete a whole support area
as well as details inside another support area.

Edit supports

—Mew area

 Tree

| Add support... I

Add side support., |

Add connect support... |

" Web " Chain  Point

—Discard area

¥ Discard empty areas

Delete... |

Letds now do a coupl e denkratadindha @evibus o m

chapter. We will first delete the recently added area, the Point area.

- select the 4. support area inthe area list (either from the list or by

clicking the area triangle on the model with LBM)

- press Delete button in the Delete area group (as in the image above).

A message appears:

3Data Expert - supp-demal

:l Delete the current support area 7

Yes Mo

- press Yes to the Delete the current support area

The Point support disappears from the support area display. However, it remains

request

in the support area list for subsequent recovery, if necessary.
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Now

Then

et 6s

First select the 1. supportarea and zoom closer to it.

del

et e

S o0ome

det ai

Display supports

Support areas
Display areas
@Al

" Current
Current area
W Marker

¥ BBox
Display mode
¢ Active

" Discarded

Number of areas:
Active areas:

pp
2. support area
3. support area

Press Delete details button in the Modify support group

the software goes into support detail deletion state. You can select as
many web points indicated with small red cross as needed with the
LBM. Selected points are indicated with small dots and line (1 selected
in the image below). If necessary, press ESC to cancel a selection.

Display types

¥ Original part
¥ Support area
V¥ Web support
¥ Chain support
[¥ Point support
¥ Tree support

Active: 3
Discarded: 1
Total: 4

Modify support
Arch... |

[~ Re-eval area supp (Arch)
I~ Apply widening (Arch)

Delete details... I

Move details... |

[~ Re-eval end pts (Move)

> P
v
a 3

il

s from

t

he
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- When all necessary web points are selected, press RMB to delete the
points from the support geometry.

The selected points are immediately removed from the support geometry and the
system returns from detail selection state.

After the selected points are removed there is no possibility to Undo the deletions
anymore. If necessary, the supports for the given area must be Created again.

Similarly, you can delete points from the newly added Chain supports:

- select the 3. support area from the area list (display on the Current
area for clarity)

- press the Delete details button

- select chain tooth points with LMB by clicking a triangle close to an
edge point
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- press RMB to delete the selected points. The selected points are
immediately removed from the support geometry

Delete area details help cleaning the support geometry in case of unnecessary
points, or to prevent surface areas below the supported area to be destroyed by
the supports. Of course, you must be careful not to delete too many support points
to be able to correctly build the part.

Finally,

- press OK inthe Create supports dialog to store  the supports into the
Model Tree

ﬂ All
' 1. supp-demo1 (Verified)

=88 2. supp-demo1 (Support)
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Applying Arch command to support geometry

When building complex parts with AM, the supports many times must be built
starting from the actual part. Supports added to an overhang area must be built on
top of an up-facing surface in the part. This will lower the surface quality on areas
where the supports are built.

Generic Support Arch command helps to move the supports away from up-facing
areas in the part. The user can graphically drag the support geometry into new
location away from the part or to a less critical area of the part.

In this exercise we will use a simple part to demonstrate the use of Arch support.
Start by

- input the test model supp_demo3.3de
- start Generic S upport command
- press Create button in the Create supports dialog

You should see the following result on the screen:

D 30ata Expent - supp_demo3 - (w] X
File Eot View Dmenvion: Trangform  Create Geometry Mooy Surfaces  Fix Model  Modity Faceted  Color and Testure Prnt Preparation  Manufactuning  Help

rtm % Lol Mol | o6 X »FEEEE A~ +AREANNANEHOQOSE ® w9
AN Ok SAND USDT | 5o aldals)y|xf+HIE 0IMMEEE
}
x

i \“[“ Create supports

X

Mogel lﬁ Patameters Create supports Project ox I o
A Folder: !S-v"‘“ L] _losd ] Seve | _’-hm PRSI CREATE Create all areas and supports | _Open | "”"'(’;';;‘!‘:"”" RN
Parameter file T~ Use compact disl ol
-0 1 [SOuabrpenZ. NSupportParametern DU\ dip_basic-12de3-sohd-mvmpar SAVE | __tdtarsa panmensrs.. | _save | | 7 Display supports

" P Edt supponts

| SELECT AREAS: Left: sebect support ares.

Edit supports
Display supports x
New ares
Suppon sceas R . P
Display sreas Dusplay types Web Chain ot
s Al ¥ Odiginal pert s
™ Cument ¥ Support ares PO \
Cunentares ¥ Web wppont ————
¥ Marker ¥ Chain support Add side support... J
¥ 88ox W Point support 7‘
Display mode 2 Tree support )
" Actwe ™ Local minima
 Discarded Discard area
Delete. |
Number of reas Active 2o
Discarded: 0 ® Decard empty sreas
Totak
Active wees Nee: wppared aress
At ROovi_ f bimai |
2. support area
Edit o
Ede |
Join aress
Join. |
Spiit wres
Seit |
Modify wppod
Next ares ¥ ppo
Arch.. |
Curment ares
Asea number: 1 Delete details. ‘
Ases type Wet: s —
Area status Actwe Move detads

Ares parameteny

_ Copy

Far Mein neees FI

™ Re-eval area supp (Asch)

™ Re-eval end pts (Move) ]
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The support for the upper overhang area is hitting the part surface below. This is
indicated by red support color.

We will now move the support away from the up-facing surface. First
- select the 2. support area (red)

- pressthe Arch button in the Edit supports dialog
- Modify support
Arch... I

I™ Re-eval area supp (Arch)
I~ Apply widening (Arch)

Delete details...

Move details... I

™ Re-eval end pts (Move)

The software will display the arch support preview:

The preview shows the outline of the support geometry. The outline will help to
position the Arch support correctly. The Create support dialog Help window will
give context sensitive help on the possible operations:

IEEND SUPPORT: Left: Select arch point and move, Right: End arch operation, ESC: Cancel arch operation
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We will first select the arc point, i.e. the bend point of the Arch support. The point
is in the middle by default, and it can be located anywhere on the vertical orange
line.

- first click on the bend position on the line with LMB, preferably
higher than the given middle point

- move graphically the bend point  using LMB until a suitable position
is found. The Grid displayed in the image will help to position the support
root at the XY plane.

- when a suitable position is found, press RMB to recreate the support
in the given location

In the new location the support will not hit the actual part. The surfaces in the
finished part will be smooth without support marks.

Note: Do not quit the Generic Support command with this model yet, we will
continue the next exercise with the current situation.
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Adding Side support

The part supported in the previous exercise is relatively high when compared to
the thickness. The support of the upmost overhang area starts to support the part
only in the final phases of the build. This may cause bending or other defects in
the part, caused the recoating process required for layer-based manufacturing.

A Side support can be used to support the part from vertical or slanted walls which
normally do not require supports. These supports will add robustness to the build
assembly (part + supports) and/or more quickly dissipate heat from metal
processes.

We will continue with the result of the previous exercise. First take a view from the
other side of the part and turn on shaded+wireframe display:

Edit supports

— Mew area
" Web " Chain ™ Point
" Tree

Add support... |

Add side support.,, |

Add connect support... |

— Discard area

Delete... |

¥ Discard empty areas

— Mon-supported areas

Add ... | Delete .|| Delete 2l

— Edit area

Edit... |

Also, you need to select the Chain support type in the New area group, as seen in
the picture above.

Now we are ready to make the Side support structure using the Chain support
type.

- press the Add side support button

- draw the Chain support polyline from the part surface as seenin the
image below. Click on the consecutive triangle edges with LMB. Press
ESC to undo in case of errors.
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- when the polyline is correct, press RMB to accept the polyline . The
side support polyline and triangles are displayed on the part

- press Z projection button (I2]) to take a view from up

- show the Side support root point with the LMB on the XY plane. The
side support preview is displayed on the graphics area
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press RMB to accept the bottom point (or ESC to undo and reset)
press X projection button () to take a view from front

e

|

%
B

press with LMB on the orange preview middle line to indicate the
bend point for Side support

and move to correct location with  LMB+dragging

Page38



3Data Expert 16:0Tutorial 4- Generating Supports for AM

SR
<
/3

%

- press RMB when ready to generate the Side support

180

The added Side support geometry will increase the robustness of the build
significantly.

During the Side support drawing we were using Z and X projections. The drawing
and dragging can also be done in 3D view but many times it is more accurate to
take projection views for support drawing operations.

You can now

- save the supports into Model Tree by pressing OK in the Create
supports dialog

Note: When the supports are stored into the Model Tree they are checked for errors
when solid supports are used. This may take some time due to the Arch supports
which cause more triangle-triangle intersection checks than normal supports.
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|j| All
E- 1. Part (Repaired)

28 2. Part (Support)

In the above example, the Side supports were based on Chain support type. Chain
supports are normally created to down-facing sharp areas and lay relatively
horizontal. Thus, it is a good practice to draw the Side support when using Chain
type horizontally, otherwise the supports may have some artifacts in the result (not
a proper solid).

Adding Tree support

Letds now have a | ook TreetsupporiseTrele aupportssra ppor t

created by drawing a tree like net with tree root and branches.

The tree support is generated in phases: First we will select the top of the tree on
the part surface. Then the tree root is show on the XY plane. After that we can add
branches, move points and tune the tree thickness in different levels.

The Tree parameters are set through Tree supports parameter dialog accessible
via Support parameters dialog:

(1(] (1 [1 MR dil WITETENL SUPPUIL LYPES LU SUNG LUDES, EITIELY UT Ui,

Tree supports [T Generate Parameters... |
<>/ Define parameters for manual Tree support creation.

Apply I oK | Cancel |

As an example we will use a simple ring-like geometry. The supports for this model
could also be done using the Arch support, as seen in the image below but this is
left as an exercise to the reader.
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/'

We start the Tree support generation by inputting the ring model.

- input the test model supp_demo 4.3de
- start Generic S upport command
- press Create supports to generate automatic support s

This time we will delete the 2. support area from the part and generate a less
invasive Tree support instead. The 2. support area hits the surface below and we
want to avoid that. Also, a Tree support will potentially use less material.
Sometimes it can be sufficient to use an Arch support to bend the support away
from the surface below.

- select 2. support area and delete it using Delete whole area
command in Edit supports dialog
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- select Tree type in New area group

— Mew area

" Web " Chain T Point

' Tree

Add support... |

Add side suppart.. |

Add

connect support.., |

- and press Add support

appears:

button and Create tree supports dialog

Create tree supports

Create tree commands

Create tree parameters

Use gradient setting: W On/Off

T
N AR A AN _
ch | P oh | = Tree radius : III]I.S-

o

ok |

Cancel

I Add first a trunk to start building a tree,

This dialog has all necessary commands to draw a Tree support. Also, the help
text window gives context sensitive help to take through the tree generation easily.

It is a good i

de

the tree tip to the correct position.

a to first

t ake

a

sl

- rotate the view so that it is visible from the bottom (almost, see below)

- press Add trunk icon

- show the location of the tree tip on the model with

in the image below)

to define the tree trunk

~N
o
)"

—

LMB (red cross
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- take aview from the Y axis direction with

- show the location of the trunk root with LMB, preferably below the
XY plane, as seen in the picture below

- press RMB to accept the root location (or ESC to reposition)

Now all tools in the Create tree supports toolbar become active and we can start
adding branches to the tree.

Create tree supports

Create tree commands Create tree pararmeters

oK
R Use gradient setting: ¥ On/Off —l
1 W'/ p- ';'g\' 3 : Cancel

oL | | H. oL | Tree radius : I'I]I.S

I Select a command for building a tree,
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We will generate two new branches to the tree. Once again, we take a view almost
from the bottom to be able to position the trunk tips correctly.

- first press Add branches icon

- then click on the model surface  with LMB (red cross in the image
below)

- then click on the tree trunk  with LBM to add the branch point (blue
point in the image below)

Now we have added one branch on the tree. The second branch is added similarly,
first click on the model surface then on the same location on the tree as the
previous branch point on the trunk. You should have something similar to the
image below. You can always Undo by pressing ESC.

- when all branches are added press RMB to accept the new branches

You should have a tree similar to the image below. Now you can either move the
points with the

icon or you can add wanted thickness to selected nodes in the tree with the

~ i

icon.
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The Tree thickness in the loaded parameter set is very small, 0.5 mm. We want to
adjust the tree thickness in different nodes for more robust build.

Fist set the Tree radius to 4 mm

Create tree parameters

Use gradient setting: W On/Off

Tree radius : Id

Then

b
e . .
- pressicon to change the tree radius at a point

- and select the tree root node . The new radius for the tree root will be
displayed on the tree preview

- change the Tree radius to 2.0 mm

- and click the middle branch with LMB. The middle branch will have a
new diameter 2.0 mm
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The new radius values will be used for the tree generation instead of the original
0.5 mm value set in the Tree support parameter dialog.

- press RMB to quit changing tree radius

- press OK in the Create tree supports dialog (or RMB) to store the
new tree in the support area list and to generate the supports geometry

And the Tree support is ready.

- press OK to store the supports in the Model Tree

The ring and the supports are now ready to be manufactured with suitable AM
system.
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& m
' 1. Part (Repaired)
-0 2. Part (Support)

The above examples were all done using solid support structures. This mostly for

a better viewing experience: zero-volume open support plates do not perform

visually well. These exampl es can be done wusing the
parameter files available in the installation package.
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Lesson 3 - Learning Support Parameters

The Generic Support command with 3Data Expert can automatically generate
supports to most models. For the automatic process to succeed with different
processes, like metal or DLP, a suitable set of parameters needs to be given to the
program. The software installation comes with several Print Configuration
parameter files tuned towards different processes. Anyhow, the user must check
that the given parameters and generated support geometries are suitable for the
receiving AM system.

Opening and saving support parameter files

The support parameters are part of a Print Configuration which contains the
parameters required to prepare the model for a specific AM system. When you
start 3Data Expert, the Print Configuration set defined as your default is loaded.
The Print tab shows you the most common parameters and contains the button

ﬂ to open the configuration editor (if you cannot see the Print tab, type Shift-F8):

Fix Modify Position Ldnd Color

Selection mode Edges
Bma21

Print configuration

) File: GenericDLP.pcpar v
Printer: Generic DLP |
Material: | Default material |

Shrink compensation
X-direction: 100.00 % |
Y-direction: 100,00 % |

Z-direction: 100.00 % |

Z-compensation

Distance: 0.0100 |
Protected area: | 0.1000 |

Support type: solid |
Support angle: | 22.0000 |

=~ | Layer height: .D.1DDD |
W | Tool compensation: | 0.0200 |

- Click B to open the Print configuration editor
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Print configuration setup X

Print configuration settings: Folder:

Loaded parameter files:

Caligma200Evolution.pcpar
Caligma200Precision.pcpar
GenericDLP.

GenericMetal.pcpar
GenericSLA.pcpar
Voxeljet1000.pcpar

Selected parameter file:

ta\DeskArtes\3Datakxpert14.1\PrintConfigurationParameters\GenericDLP.pcpar

Support parameters:

Settings categories:

General -] Common parameters
Workspace
Warnings

Feature size

Support angle 22.0

Tiny area size 0.1
Shrink compensation Cliff distance
Z-compensation Portal distance 1.0
Tool compensation Supported edge offset 0.5

Sand supports Non-support edge offset 0.5
Slicing Vertical offset 0.2
Slice bitmap Create solid support Yes
Hatching Solid thickness/Beam width 0.3
G-code Red anal N
Send to Printer educe triangles ©
Support local minimums Yes

Remove support-support in... Yes

Teeth-support contact 0.0 -

Because we are now interested in support parameters, we will not go into details
of this dialog here. It suffices to point out the with the Load and Save buttons you
can manage your own copies or backups of the Print configuration settings. Also,
even if support parameters are built inside the Print configuration, it is possible to
separately Export support parameters of the current Print configuration, as well as
Import a previously (or elsewhere) saved support parameter set. This functionality
allows you to test the parameters without losing original settings.

- Close the Print configuration setup window with the Cancel button
Now | etds start with t@Gneeaganme exampl e as bef
- openthe supp-demol model
- Print Preparation > Move to Platform > Move Positive with 10, 10, 10
- Start the Generic Support command

The first Parameters group in the Create supports toolbar includes file Load and
Save options. These buttons do the same as the similar buttons in the Print
configuration setup window: they allow you to switch between Print configuration
sets and make backup copies of your current parameters.
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Parameters

Folder: | System ﬂ Load Save Edit parameters... |

Parameter file: ™ Use compact dialog

|sb1rte5\ iDataExpert14.00PrintConfigurationParameters\GenenicDLP.pcpar

The predefined parameter files which come with the installation are installed in the
System folder. These files cannot be overwritten without administrator rights.

Editing Common support parameters

The support parameter editing is done via a set of parameter dialogs. There are
currently 6 different dialogs for different support types. The first, Common
parameters, affect all support types. Three support specific parameter dialogs,
Web, Chain and Point support parameters, affect the different support types
respectively. If set, the Tube supports and Tube support parameters, allows to
convert all above support types to tubes. The Tubes supports are useful for
medical applications, like titanium teeth implants. Tree support parameters
currently define the parameters for manual Tree support addition (later an
automatic conversion of all supports to Tree is implemented).

All support parameter dialogs include both image and textual explanation on each
parameter. This makes it very easy to understand and modify the parameters for
an optimal support result. In the sequel we will mostly rely on the parameter
explanations given in the dialogs and concentrate to describe the effect of each
parameter change.

The effect of a parameter change is best observed by pressing the Apply button
on the bottom of each parameter dialog. Pressing the Apply button all parameter
changes are updated immediately to the support preview in the graphics area. You
can use different viewing commands (pan, zoom, rotate) when the parameter
windows are open to take a better view to the part and supports.

With low-resolution screens it might be better to press OK on each parameter
window and execute the Create command when the graphics window is fully
visible. Some of the parameter dialogs are quite large and may hide the part and
supports. Alternatively, you can use the compact dialog mode.

Continuing with the supp-demol model in the Generic Supports state,
- press Create button in Create supports window

- set Create supports setting to Create all areas and supports, if not
already set

- press Edit Parameters button in the  Create supports toolbar
- press Common parameters in the Support parameters dialog

- zoom in/pan to have unobstructed view to the part and supports, as
seen in the image below
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Common parameters for all suppor types

Cammon parameters for al support types:

—

“

Support angle |

PP gl 2 =1
The maximum sngleto be supported. The angie is evaluated
between the surface plane and xy-plane.
The angle A must satisy 0 < A < %0,
Ty wen s Ca—r
The minimum size of the area to be supported. If the area is
smallerand there s enough supportfrom the surounding aes,
o supports are generated for the aea.

05 =
The maximum overhang distance without supports for turned
Lefike structures, where the overhang ares is supported only
from one side. These geometries are called cliffs.

Cif distance

Supported edge offset s
The distance between the supports and supported area edges.
This prevents the supports from colliding with the part. This is
wsually larger than the Non-supported edge offset

Create solid support W on/ott

Create supports as solid having true volume.
Solid supports are especially useful for metal processes

W on/off

{ Search and generate support vectors below local
minimum points vith Web and Chain support types.

Support local minimums

W on/off

Removes intersections between different support areas.
This is especially important when slicing solid supports

Remove support-support intersections

™ on/off
Create supports a5 floating above the platform level

Create floating support

™ Do widening

Parameters...

Support widening
Widen the supports towards the

platiorm

- oy Tree supports T Generst e
2718 ¢ Define parsmeters for manual Tree support creation.

e =5

tory name. DN |

e f1

| support foundation

Vertical offset 02 A
The amount of offsetfrom vertical wall i the model

This prevents the supports from coliding with the original model
The value given should be the smallest acceptable value.

Teeth-support contact ]|
The value of tooth and support triangles overlap, when using
tooth shaped triangles between the real support and the part
This affects the removal of the supports sfter manufacturing.

—]
=
The maximum overhang distance without supports for H-fike
structures, where the overhang area is supported from more
than one side. These geometries are called portaks

Portal distance

Non-support edge offset s j
The the supports and the non-supp:

i of the gt . Miavihse e ihouidhe the
Smallest acceptable value. Offset helps to preserve
e ot adomwheh rewoving Sopwors
Soidthickness/Beam width CEa—]
The thickness of solid supports. Also, beam width below

the teeth with Open support and Crisscross support

Arch base height o 4
Arch base height gives the height of diect support below
the supported srea foradded srength and heat tancter

I Generate foundation

Generate foundation below the TR
supports for processes with holes

on the build platform.

Flosting length —

The length of the floating support.

oK Cancel

Creste supports

bl b e |

Project

ionParameters\ GenencDLP pepar |

ri~Left: Mult selection, d: Delete area.

© Tree

Join areas

Split area

d) Supports

© Web  Chain " Point

Add support...
Add side support...

% Discard empty aress

Non-supported areas

Join...

Modify support

Asch...

I~ Re-eval ares supp (Arch) t
I Apply widening (Arch)

Delete details...
Move details...

I~ Re-evlendpts (Move) v

>

command:

- Click Supports button to start create

€ Slice command:
- Click Slice button
- Set slicing parameters

Your screen should now look more or less as seen above, the model and supports
on the right-hand side of the screen and support parameter dialogs on the left-

hand side of the screen.

Common parameters for all support types:

R

A
Al
25

Support angle i |
upp g |22 =
The maximum angle to be supported. The angle is evaluated
between the surface plane and xy-plane.

The angle A must satisfy 0 < A < 90.

Tiny area size [oa j

The minimum size of the area to be supported. If the area is
smaller and there is enough support from the surrounding area,
no supports are generated for the area

Cliff distance [05 |
The maximum overhang distance without supports for turned
L-like structures, where the overhang area is supported only
from one side. These geometries are called cliffs.

05 Bl
The distance between the supports and supported area edges.
This prevents the supports from colliding with the part. This is
usually larger than the Non-supported edge offset.

Supported edge offset

Create solid support W On/off

Create supports as solid having true volume.
Solid supports are especially useful for metal processes.

Support local minimums ¥ on/joff

Search and generate support vectors below local
minimum points with Web and Chain support types.

™ On/off
Removes intersections between different support areas.
This is especially important when slicing solid supports.

Remove support-support intersections

Create floating support I~ On/Off

Create supports as floating above the platform level.

I™ Do widening

ameters.

Support widening

Widen the supports towards the
platform.

Vertical offset 0.2 ﬂ

The amount of offset from vertical walls in the model.

This prevents the supports from colliding with the original model.

The value given should be the smallest acceptable value.

o=
=
The value of tooth and support triangles overlap, when using

tooth shaped triangles between the real support and the part.
This affects the removal of the supports after manufacturing.

B
=)
The maximum overhang distance without supports for H-like

structures, where the overhang area is supported from more
than one side. These geometries are called portals.

i
05 =
The distance between the supports and the non-supported
edges of the support area. The value given should be the
smallest acceptable value. Offset helps to preserve
fragile part edges when removing supports.

Teeth-support contact

Portal distance

Non-support edge offset

Solid thickness/Beam width

Bl
03 7|
The thickness of solid supports. Also, beam width below
the teeth with Open support and Crisscross support.

Arch base height C—

Arch base height gives the height of direct support below
the supported area for added strength and heat transfer.

™ Generate foundation

Support foundation

Generate foundation below the
supports for processes with holes
on the build platform.

Floating length
The length of the floating support.

Cancel

Apply

Page51



3Data Expert 16:0Tutorial 4- Generating Supports for AM

We will first demonstrate the effect of the most important Common support
parameters. Support angle parameter defines which areas will be supported or not.
If the angle between the surface and horizontal plane is bigger than the given
angle, the part is considered self-supporting and no support is generated under
the surface.

- setthe Support angle parameter to 45 degrees

Common parameters for all support types:

} Support angle |4§| j
The maximum angle to be supported. The angle is evaluated [
L between the surface plane and xy-plane.
The angle A must satisfy 0 < A < 90.
% Tiny area size | 0.1 j
Thea minirmiim cive nf the area ta he connartad If the area e ;

- press the Apply button in the Common parameters dialog
- press Yes to the recreate request (if it appears):

iData Expert - supp-demo

3 3

Do you want to recreate all areas and supports?
~ -

Yes Mo |

The result on the graphics changes immediately, as seen in the image below. The
slanted area in the between the two horizontal areas is no longer considered self-
supporting and it is added to support areas. Now there is just one large support
are below the part. At least 45 degrees is a recommended support angle for most
metal based AM processes.

=

C—
] =
t support below the

1at transfer.
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Now | et &Nsn-supportedtedige offset parameter. This value defines how far
the support following the area edge can be located from the outer edge of the
support area. The default value is 0.5 mm,

- change the Non-supported edge offset value to 1.0 mm

Mon-support edge offset IO.S :ll

The distance between the supports and the non-supported
edges of the support area, The value given should be the
smallest acceptable value. Offset helps to preserve

fragile part edges when removing supports.

- press Apply and Yes to the recreate request

The support structure outer profile is now moved further away from the support
area edge. In the left-hand image below we can see the 0.5 mm Non-supported
edge offset result and on the right hand side the 1.0 mm offset. The edge offset
value depends heavily on the receiving AM system, varying between 0.1 to 1.0
mm. Metal processes tend to require smaller values than other AM processes due
to strong forces induced to the part during the cooling. If the support profile is too
far from the edge, delamination or cracking may occur in the final part.

Finally, |l etds change all supports to open
generated with the default parameter set are solid, i.e., they form a watertight body.

Some processes may hot require solid supports and suffice with open support

structure.

- tick Off the Create solid support setting

Create solid support [T On/OFf
Create supports as selid having true velume.
Solid supports are especially useful for metal processes.

- press the Apply button

- press Cancel to the Common parameters dialog (do not risk modifying
the Print configuration)
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- press Cancel to the Support parameters dialog

- rotate the result to see the open support structure as seen in the image
below

- press OK to Create supports toolbar to exit and store the supports to
the Model Tree

- if this warning dialog appears, choose Yes: we do not want to save
the parameters this time

3Data Expert - supp-demo]l

@ The changes to support parameters have not been saved.

Do you want to quit and discard changes 7

& Al
@7 1. supp-demo1 (Verified)

2Bl 2. supp-demo1 (Support)
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Editing Web support parameters

Web supports crate a regular grid shaped support structure below the supported
area. The grid size, thickness and teeth size can be tuned with the support
parameter dialogs. Also, a profile which follows the support area edges at a given
distance can be generated around the grid support structure. The latest version
allows to convert Web and Chain supports into crisscross structure.

Now start again with the familiar supp-demo1l.3de file. Once again,

open the supp -demo1 model and
start Generic Support command
press Create button in Create supports group

zoom into the higher end of the support structures, make sure you have
unobstructed view to the model higher support area (with a hole)

select the 2. support area from the area list with LMB

set Create supports setting to Create supports for current area , if
not already set

Create supports Project

CREATE | Create all areas and supports - Open
Create all areas and supports
SAVE | Create all areas Save
Create supports for all areas
Create supports for current area

press Edit area parameters button in the Create support s group

press Parameters button in the Web supports group in the Support
parameters dialog

Your screen should now look more or less as seen below, the model and supports
on the right-hand side of the screen and support parameter dialogs on the left hand
side of the screen. You can pan, zoom and rotate the view as necessary.

-

o X B

oo
NO

!
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We will first modify the density of the Web support grid.
- change the X spacing to 1 mm (applies currently to Y spacing, too)

Web support parameters:

X spacing I 1 j
The distance between adjacent web hatches
'—| parallel to x-axis.

- press the Apply button in the bottom of the Web support parameter
dialog
The support grid immediately becomes denser. The grid will now provide a

stronger support, which may be necessary to avoid bending of the part or to
dissipate heat from the part during the AM process.

L e tnéxschange the how the teeth intersect the part.
- set Up overlap and Down overlap to 0.0 mm

[ Up overlap Iq] =
The amount of overlap between the part

above the supports and the supports,

f‘J Down overlap I 0 :ll
The amount of overlap between the part
below the supports and the support.

I,

- press the Apply button
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The support teeth do not anymore intersect the part surface. With some processes
it may be necessary for the supports to intersect the part to get strong enough
contact between the part and the supports. On the other hand, some processes
may produce better result if the support just touch the surface, or even with small
distance if overlap value is set to < 0.0 mm (i.e., a negative value).

In the left picture the overlap parameter has the default value, in the right one the
overlap values are 0.0 (view from above, top of the model clipped off):

Letdéds now make a sparser grid with bigger te
- firstsetthe X spacing to 3 mm

- then press Apply button in the Web support parameters dialog to
update the grid

- then press the Parameters button in the Tooth parameters group

Tooth parameters:

Direction ¥ Generate up teeth

The teeth can be generatedto up  [@ Generate down teeth
and down edges of the supports.
Parameters... |

You should have the screen as shown below. The Tooth parameter dialog is visible
and the sparser grid is shown on the graphics area.

Now fill in new values to teeth parameters.
- set Teeth distance to 0.5 mm, as seen in the image below
- set Teeth base length to 0.5 mm
- set Teeth tip length to 0.3 mm
- set Teeth height to 2.0 mm
- press Apply in the Teeth support parameters dialog

Pages7



3Data Expert 16:0Tutorial 4- Generating Supports for AM

You should see updated teeth structure on the sparse grid structure. The software
automatically calculates and modifies the most suitable teeth distance against the
grid size and generates as dense teeth as possible. Zooming into the contact
region, on the left before tooth parameter modifications, on the right with tooth
parameter changes applied:

You can now exit all support parameter dialogs by pressing Cancel. This will
prevent touching the Print configuration settings, but still store the modified
parameters for the area 2. support area we selected when starting the parameter
editing.

- press Cancel to Tooth support parameters dialog

- press Cancel to Web support parameters dialog

- press Cancel to Support parameters dialog

- zoom and rotate to see both support areas for the part

The two support areas now have different support structure parameters applied.
In the start we selected the 2. support area and pressed the Edit area parameters
button. All changes are now done only to the area 2. and the area 1. has remained
in the original state.

d

)|

- press OK to save the supports into Model Tree. The result (clipped from
positive X direction is shown in the picture below).
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With 3Data Expert it is easy to define different support properties for different areas

in the part.

Note: You can also save the current
support version to the Model Tree by
pressing Save button in the Create
supports dialog. This will not exit the
support generation: it only stores the
current supports in the Model Tree for
subsequent comparisons. The saved
result i 'S namepd ew
made passive not to become visible.
After exiting the support generation,
you can make the saved support object
visible with RMB Make active
command.

Editing Chain support parameters

@@ 1. supp-demol (Verified)
@ P 2.51: supp-demol (Support)

2.51: supp-demol (Support
Shaded

Wireframe
Shaded+Wireframe
Hide Object

Show Object

Blink Object

Fit Object

Make active
Selection

Groups

Delete

Rename...
Properties...
Collapse All

Chain supports are used for supporting thin or sharp downfacing edges in the part.
With the support parameters we can tune the tooth size and cross plate distance

and cross plate distance from the support top.

To investigate the Chain support parameters, we will first generate a simple cube
and rotate it for Chain support generation at the sharp downfacing edges. Also, we
will Refine the box for some manual Chain support additions.

- empty the Model Tree with File > New command
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- create a box geometry with Create Geometry > Box command with
the parameters below (20x20x20mm box):

Create primitive >
Plane Box |Sphere| C},-'Iinderl Cone | Torus |
Dimensions ———————
X length : I?_O
/’; Y length : IP-Q
: Z length : I?_a
z 2 Type
: [ Make hollow
_Jedpemsd | Wall thickness [ 01
1 x
oK I Cancel | [v Create faceted

- press OK to create

the box into the Model Tree

- select the Box Shell in the Model Tree

- give command Transform > Rotate > Numeric to rotate 20 degrees
around X axis, press OK

Angle:

Rotate parameters

Ea—
Cancel |

Axis
’VFKFYFZ

Help |

- give command Transform > Rotate > Numeric to rotate 20 degrees
around Y axis, press OK

You should have the following

box in the Model Tree (viewed from Y axis direction):

& an

@ 1. Box
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- move the part to the positive space with Print Preparation > Move
to Platform > Move positive command using the parameters below

Mowve position 7 =
Part minimum point oK I
X |10
I Cancel |
¥: I 10
Hel
A L

You should now have the box in the right place for support generation.
o' AN -

R g 1. Eox Shel

Let 6s now Chaneuppottssbeldwhhe sharp edges of the box.
select the Box Shell model in the Model Tree

give command Print Preparation > Supports > Generic Supports

press Create button in the Create supports group

You will see the support result in the support area list (one Chain support area)
and in the graphics area:

 Support areas
r~ Display areas -~ Display types
o~ All ¥ Original part
" Current IV Support area
~Current area— | ¥ Web support
¥ Marker ¥ Chain support
v BBox ¥ Point support
~Display mode IV Tree support
&+ Active
" Discarded
Mumber of areas: Active: 1
Discarded: 0
Total: 1
Active areas:
Before going to edit the Chain supportp ar amet ers, | et dés add some

build by adding manual support to the third slanted edge.
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- now select the Chain type in the New area group,

- thenpress Add s u p puattont ® select two points from the box
edge as seen below. Makes sure you select the points as close to the
edge as possible. If you make a mistake, you can Cancel each step with
the ESC key.

- when re ady press RMB to save the new Chain area to the support
area list and to generate the support geometry

Both areas are now regenerated, and the result is displayed on the screen.

With this example we show how you can add more support to increase the stability
of the part build.

Now rotate and zoom the model on the graphics area so that you will have an
unobstructed view to at least one of the support areas. Then

- press the Edit Parameters button in the Parameters group to start
editing parameters for all support areas at once

- press the Parameters button in the Chain supports group
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Chain supports ¥ Generate Parameters... |

This support is used in sharp or thin down-facing areas in the model.
If Web support can not be created, Chain support is used.

- change the value of the Spacing to 3 mm in the Chain support
parameters dialog

Chain support parameters:

Spacing I;‘, j

The distance between adjacent cross plates
aleng the Chain support middle line.

- press Apply inthe bottom of the parameter dialog

The distance of the cross plates at the Chain support has increased. This
parameter allows to create stronger (denser) or weaker (sparser) Chain supports,
depending on the receiving AM process. Especially metal processes should have
dense enough spacing to avoid support bending while creating them. Similarly,
increasing the Cross-length parameter in the parameter dialog will add more
stiffness to the supports.

- next change the Distance from supporttop valueto 2 mm

=" |4 Distance from support top IP_ :II

Cross plate maximum distance from the support top.

|

- press Apply
The distance of the Cross-plate top is now increased.
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The value depends once again on the receiving AM process. Some processes can
build higher (DLP, stereolithography) thin wall supports than some other processes
(metal) without bending them. The smaller the distance from the top the stronger
the support will be.

Up overlap, Down overlap and Tooth parameters work the same way as the
corresponding support parameters with Web support type, described in the
previous chapter.

Note: When you are adding the points for Chain support, make sure you always
pick them from downfacing surfaces. Otherwise, the results may be unpredictable.

Close the support parameter windows with the Cancel buttons.

Editing Point support parameters

We could continue Point support parameter editing with the model created in the
previous example for Chain supports. However, to have a refined triangulation of
the cube

- restart with supp -demo2.3de file
You should have only the box in the Model Tree:

a Al
28 8 1. Box Shell (Repaired)
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Start the support generation with the Generic Support command

give command Print Preparation > Supports > Generic  supports

open the Support parameters dialog via Edit parameters button in
the Create supports toolbar

press Common parameters button in the Support parameters dialog
edit Support angle parameter to value 10 degrees

Common parameters for all support types:

Support angle 10 ﬂ

The maximum angle to be supported. The angle is evaluated
between the surface plane and xy-plane,
The angle A must satisfy 0 < A < 90.

press Apply button in the bottom of the Common parameters dialog

You will now see a single Point support below the Box Shell. Due to the 10-degree
Support angle, no other area below the Box Shell is considered to need supports

this time.

We will now go through some basic Point support parameters.

press Cancel to close the Common support parameters dialog

in the Create supports window, choose Create supports for current
area

press the Edit area parameters button (to modify current area only)
press the Parameters button in the Point supports group

Point supports W Generate Parameters...

This support is used with down-facing, pointed vertices,

first change the number of Plates parameterto 6
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Point support parameters:

=l

1 2 5 Plates ||5 =
The number of plates in the point support.

- press the Apply button

You will see the Point support shape to change in the graphics area. In the right-
hand image we you can see the original Point support with 3 plates. Because the
Solid supports in On in the Common support parameters the support is a solid tube
instead of three open plates crossing each other. When we increase the number
of Plates, the point support tube becomes smoother due to more plates, i.e, the
subdivision of the tube outer surface becomes more accurate.

Plates =3 Plates = 6

- now change the Plate length to 3mm
- press the Apply button
The Point support is now 3 mm in diameter:

Plate length = 3

- next turn Off Generate up teeth and Generate down teeth

Tooth pararmeters:

Direction [T Generate up teeth

The teeth can be generated to up [~ Generate down teeth

and down edges of the supports.
Parameters...

Page66



3Data Expert 16:0Tutorial 4- Generating Supports for AM

- press the Apply button

You will see the tooth on top of the Point support disappear, as seen in the image
below.

Tooth parameters, Up overlap and Down overlap parameters work in the same
fashion as was described in the Web support parameter editing chapter previously.

™ Generate up teeth
[~ Generate down teeth

- Close the parameter windows  with the Cancel button.
- Exit support generation with  Cancel
- Close the model: File > Close

Generating Tube supports

Tube supports allow you to convert the Web, Chain and Point supports to small
tubes. This kind of supports have several uses, like supporting teeth implants for
medical applications.

Start again with the original supp-demol.3de file. Once again,
- open the supp-demol model and
- give the Generic Support command
- press the Create button in Create supports group
You will soon see the familiar support structure on the graphics area:

Display supports X

Display areas -~ Display types
Al I~ Original part
C Cument | ¥ Support area
Currentares | ¥ Web support
¥ Marker W Chain support
¥ BBox W Point support
Displey mode, | 2 Tree support
@ Active I Local minims
 Discarded | M Foundation

Number of areas: Active 2
Discarded: 0
Totak 2

Next area

Current area —
Area number: 1

Ares type: Web
Areastatus:  Active
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- Press the Edit Parameters button

- Tick On the Generate selection in the Tube supports group at the
bottom of the dialog

Tube supports Parameters... |

mﬂm ﬂ Change all different support types to solid tubes, empty or hollow.

- Press Apply in the Support parameters dialog

Soon you will see the Web, Chain and Point supports changed to tube like
structures, as seen in the image below. The Tubes are generated more or less to
the same locations where the teeth to the first support were located. The Tubes
are disconnected from each other and also stretched to the vat bottom. On the
right we see the tube supports (with web supports on the left, for comparison):

The tube parameters are set though the Parameters button in the Tube supports
group. The parameters allow you to change the Tube wall thickness, Tube
smoothness, and Tube top and bottom size parameters, as seen in the image
below. If the Tube thickness is set to 0, a solid tube is generated (closed at both
ends).

Tube support parameters:

Tube diameter [z

Tube root diameter 15 ::jJ

The support tube diameter. The root diameter for all supports converted to tubes.

D

ElE

Thickness value 0 creates a solid tube above the supports and the supports.

Tube thickness 01 " T | Upoverap O j
The support tube thickness. i The amount of overlap between the part

Tube smoothness 3 = 7] Down overlap 4
Number of faces around the tube. ‘ The amount of overlap between the part
\ below the supports and the supports

Tooth parameters: F—. — Tube widening angle [ ﬂ
—=T | Direction [ Generate up teeth The gradual widening angle for Tube when going
f . . :
‘. m The teeth can be generatedto Up @ Generate down teeth from up to down. Maximum value is limited

and down edges of the supports | with Tube root diameter.

= 0o

Apply I 0K Cancel
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The Tube diameter and distance is set according to the teeth size defined for the
Web supports. Teeth base length will define the diameter of the tube and Web
supports Teeth distance will define the average distance between tubes (the
distance value is modified to fit the optimal number of teeth between the Web grid
points and the Profile edge points). You must be careful not to use too big a Tube
thickness when compared to the Diameter = Teeth base length or Top/Bottom
diameter, otherwise you might generate self-intersecting support structures.

Web support parameters:

puE|

X spacing |2

=
=

The distance between adjacent web hatches

q

Criss cross

Tooth param

Tooth parameters

eters for web supports:

Teeth distance

The distance

JAWAN
H

at the support edge

JAWAN
—

Teeth tip length

JAWAY

T

Ll

The tooth length at the tip.

JAVA

0.1 -
Teeth base length 0.4
The tooth Teng: s g

0.1

1

Teeth height

The height of the teeth from support edge

Ll

to the tip.

L x| Teethatvat bottom ™ On/Off
Generate teeth at the vat bottom.
[ININ
L x| Teeth vat bottom height 0 ::Il
The height of the vat bottom teeth from support edge to
the tip.
LT .
wawJ Teeth vat bottom tip length 0 ﬂ
The vat bottom tooth length at the tip.
[ ¢ P
NN

A=B

Consolidate tooth parameters

Consolidate

Applies given values to other support types (Web, Chain,
Point and Tube).

©la B EEH

o

=

r
3 The criss-cross structures can be I
X
Dovetail generate up [T On/Off
Generate dovetail to the up edge teeth of the supports.
Dovetail generate down [~ On/Off
Generate dovetail to the down edge teeth of the supports.
Dovetail length 0.2 ﬂ
The dovetail length at the tip.
Dovetail height 0.2 j‘

The height of the dovetail.

Teeth to surface normal [~ Tilt up teeth

Up and Down teeth can be tilted [T Tilt down teeth

towards the surface normals.

Tilt along support lines ™ Up teeth to lines

Forces the tilt along support lines [~ Down teeth to lines

only, especially for Open supports.

Maximum up teeth tilt 45 j
Limits the tilt angle of up teeth with respect to the Z-axis
direction.

Maximum down teeth tilt

|
45 =
Limits the tilt angle of down teeth with respect to the
Z-axis direction.

Apply |

oK | Cancel |

You may now start again the Tube support generation and change the different
values to see how it affects the generated Tube supports.

Finally, Close the parameter windows
the Print configuration setup intact. If you use the Ok button to close the
windows, you can still bypass the Print configuration modification, when

asked.

with the Cancel button, to keep
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- When ready, press OK to the Create supports toolbar to save the tube

supports into the Model Tree

Compact parameters dialog

You can use the compact Support parameters dialog when you get more familiar
with the system and its parameters, or if you have a low-resolution display. With
the compact Support parameter dialog less graphics area is covered, and 3D

models can be more easily viewed.

The Compact Support parameters dialog is
used when Use compact dial is On.

Create supports
Parameters

Folder: | System « Load Save :
Parameter file: [ Use compact dia\oQ

[skArtes\3DataExpert14.0\PrintConfigurationParametereTaemencDt P Fepar

In the image right the X spacing is selected
for editing. When a parameter is selected in
the dialog, the lower window shows the
explanation text as well as the parameter
image.

Support parameters

= Common parameters

Support angle

Supported edge offset

Non-support edge offset

Vertical offset

Create solid support

Solid thickness/Beam width
Support lecal minimums

Remove support-support i...

Teeth-support contact

Arch base height
= Web supports

Generate

X spacing

Up overlap

Down overlap

+ Criss-cross

# Tooth parameters

# Profile parameters

o

X spacing

Apply ‘

0K

22.0
0.5
0.5
0.2
Yes
0.3
Yes
Yes
0.0
0.0

Yes
2.0
0.1

0.2

The distance between adjacent

web hatches parallel to x-axis.

Cancel

L=
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Generic Support improvements  with version 14.0

Generally, there have been several improvements in the Generic Support
command internal functionality: better area filtering, vertical wall separation,
smoother profile edges etc. Additionally, some new functionality has been added:

Helical area supports

Helical parts and areas can now be supported normally without splitting the area
in two.

B,

L T
TR Ay

ARy

LA VAR RRA

AT
e E'AV,'(PAVAVJ,»-,‘

Move detail s end point re-evaluation

The Move details command in Edit Supports dialog has been improved. The
support point selection is now less crowded and an option to re-evaluate the end
points of the moved support point has been added. In the left-hand image below
the available selection points area show with green crosses. In the right-hand
image the new Re-eval end pts parameter is shown.

— Modify support
Arch...

™ Re-eval area supp (Arch)
I~ Apply widening (Arch)

Delete details...

Move details...

™ Re-eval end pts (Move)

The effect of re-evaluating the end points is shown below. The automatic support
generation produces the result in the leftmost image below. The support goes
along the vertical support at the bottom of the image. To create better surface
quality the support point at the area border can be moved manually. The middle
image shows the movement without re-evaluating the moved support vector end
points. Some overlapping of the supports and the part remain in the lower areas.
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When the Re-eval end pts is used (in the right-hand side picture) the support does
not affect the vertical surface in the bottom anymore.

>

4

Similarly, with the Arch support modification, the original support geometry is
used by default. This enables you to delete some details from the support and
then perform the Arch operation and keep the modified support geometry. If Re-
eval area supp (Arch) is set, all support vectors are re-evaluated during the Arch
generation and previous edits are lost.

More consistent support geometry

There are |l ess fistrayodo single point supports
smoother and better connected than with previous versions. This will help to
keep the used material clean and allow better reuse of the material.

In the image below we have version 12.0 solid supports on the left and new 14.0
solid supports on the right-hand image:
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The same applies to open support structures, less stray components in the
supports. Version 12.0 on the left and 14.0 on the right-hand side image:
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