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h . 3DXpert
3DXpert includes tools for topology optimization, Lattice and Infill.

This enables to create an internal structure of the part (keeping its outer skin) that will save weight, material and
printing time, while keeping the designed strength of the model.
This exercise discusses Lattice.

Part 1 - Creating the Lattice

1. Unpack the file 3DXPert - Part Lattice and load the file Exercise2.elt.

2. The main part is divided into several objects (the upper geometries belong to a single object):

These objects were separated from the part as we do not want the lattice in them.

Also the 3 bosses shown in the image to the right were separated from the part as we do not wish to create a
lattice through them.

3. Inthe object tree, select the two new objects (they are added at the bottom), right mouse click and select Add

Folder
T TTrr -7 - =
+ [ virtual ¢ @
) Hole Support Solid Support & =
+ @ Offcets Machining Offset §
a ............................. . — Add Folder [:]

e

Upper Bod
a — . Turn To

-

Slicing Properties

4. The objects will now be added to this folder. Rename it “Fine Print”. You can hide or show them together through
the folder’s light bulb.
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5. Assign the Technology Part Fine for these objects through the tree.

- [ Fine Print Part ﬁ"
[C) Lower Body Multi Expnsureﬁppnrt
] Upper Body Machining Offset
Solid Infill
Confarmal Infill
Part

h

Skirt Support
Lattice Subport

More on assigning technology:

It is possible to define an object as Virtual Volume or Not-Printed Volume through the Objects Tree.
Turning objects to Not-Printed Volumes can be an easy way to exclude parts from printing, if needed.
Right mouse click the object on the tree and select the option from the context menu.

- @ Tray (;
@ Base Plane r; 5]
@ Printable Volume r;
-+ Z. Manifold_05#1 y =]
ip- L
ah Rename I o — g
i % 3 Add Fold Q a
o g vi oder Q a
I Hr Reset Color Solid Support =l
- g of Tum " [Vesivoume |t §
= % Fit Highlight Related Mat Printed Volume v
i Slicing Properties Safety Zone ! . g
wpperTuay v . 5
Wall Support
Lattice Support
Solid Support

Solid Wall Support
Cone Support
Skirt Support
Multi Exposure

Assembly  Sets  3DP Objects RO SUBERIEUL el

Machining Offset

P a— — EBase Object —_—

By selecting the ‘Turn To...’ functions, Not-Printed and Virtual objects are also automatically placed in their
matching folders on the Objects Tree.

6. From the Menu, press the Create Lattice button
7. Pick the main part.
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The Lattice interaction includes many options. First review how the dialog is set:

#1 - Lattice Type - in this section we define how the lattice cells are organized. The type generally controls the
propagation behavior of the cell.

#2 - Cell Definition - in this section we set the cell’s definition and parameters like cell structure, size, node and
connector types and size. A preview picture showing the cell structure is shown at the bottom of that section.

Node: The basic building block.
Connector: The string or face connecting nodes.
Cell: The building block of a lattice composed of nodes and connectors.

#3 - Action Buttons Bar - OK, Show Preview, Cancel etc...

Lattice Parameters

Template: | ~ | =
Cell Type: Light Diagonal ~
Mode Type: Sphere hd
Connector Type: Cylinder w

1 2
@ Cell Size

Medes and Connectors Sizes

@ (®) Define Diameters Manually
Radial

Node Diameter {Dn) =

Connector Diameter (Dc)

% (O) Define Diameters by Ratio

Stochastic % of Full Volume 2.4

Mode Diameter (Dn) /Connector Diameter {Dc) 2,

Dn
cel \Tr
Soldify
z
a0 D
30 < o\

Funiction
Based 4*"/

H &-v3% A (

)

&




The Lattice Type, as mentioned before, controls the propagation behavior of the cell, the way it is spread out in
a defined volume.
The Uniformal type shows uniform propagation in the XYZ direction. The system places the cells one next to

each other.

The Radial type shows a radial propagation which starts at the UCS origin point. In this structure, the cells are
built from the inside outwards from the center; starting with triangles, and then building the diagonal cells,
enlarge them at every propagation outwards. Once the cell (edge) becomes too big, we resize it and start over.

Lattice Type

e

Uniformal

&

Conformal

Stochastic

Template: “ | =
Cell Type: Light Diagonal ke

MNode Type: Sphere bt
Connector Type: Cylinder w

Cell Size

[ [ I8 =

Modes and Connectors Sizes
(®) Define Diameters Manually

MNode Diameter {Dn) :

Connector Diameter (Dc)

(") Define Diameters by Ratio

% of Full Yolume 3.6 =

Mode Diameter (Dn) /Connector Diameter (Dc) 2.

Dn
s M

Material:  CLI-

Ilat:
Parts 67.8
Ciimmm e T4
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The number of nodes and connectors, and the relations between them in space define a cell type.

A Cell

Connector

Connection

There are several default cell types available, as you can see by selecting each one from the Cells’ list. All are printable,
meaning they do not require supports for the connectors.

It is also possible to add your own cells. This is discussed in a separate exercise.

Let's review some of the options available in Lattice.

8. Keep the type as Radial and the Cell Type as Light Diagonal.
9. Define the size of the cell (X,Y,Z2).

Lattice Parameters

Lattice Type
Template: | =
E Cell Type: Light Diagonal ~
Unifarmal MNode Type: Sphere W
Connector Type: Cylinder ~
Confarmal

Modes and Connectors Sizes

@ (®) Define Diameters Manually

Radial Mode Diameter {Dn)

Connector Diameter (Dc) =
7
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10. Expand the dialog to show additional data

-

H & v %4 (

11. First, select another center point of the lattice. An axis in Z is displayed; this is the center axis of the lattice. If a
center point is not selected, the center point of the bounding box of the selected object is used. Select the adjacent
button:

Select Center Point @
Minimum Radius %

Maximal-Minimal Cell Size Ratio %

Adjust Connectors to Boundary Faces
[ use whole Cells

Cut Lattice with Bounding Body

12. Select the circle center point as the new center point.

9P “v*/./'/@‘
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13. In order to adjust the cell size to the changing radius, the user has to set a maximal fluctuation allowed in the width

of the cell. Change the Maximal-Minimum Cell Size Ratio to examine the changes in the cells.

Select Center Point Y

oI5

Minimum Radius

Maximal-Minimal Cell 5ize Ratio

KR

Select Center Paint 3

Minimum Radius

Adjust Connectors to Boundary Faces
[]Use Whole Cells

Cut Lattice with Bounding Body

O =

Maximal-Minimal Cell Size Ratio

Adjust Connectors to Boundary Faces
[ use Whale Cells

Cut Lattice with Bounding Body
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14. Set the radius in which the lattice starts. Change between 3 to 0. Finally set it to 0.

Select Center Paint

=l

=]

Minimum Radius

MaximalMinimal Cell Size Ratio

KDRED]

I‘

Adjust Connectaors to Boundary Faces

[ ] use whale Cells

Cut Lattice with Bounding Body

Select Center Point

Minimumn Radius

Maximal-Minimal Cell Size Ratio

Adjust Connectors to Boundary Faces

[ ]use Whole Cells

Cut Lattice with Bounding Body

Set back to the Uniformal type.

L1

! Lattice Parameters

Lattice Type
i Template: e =
Cell Type: | Light Diagonal e |
Uniformal Node Type: | Sphere > |
v]

Connector Type: | Cylinder

Cell Size

10

0

=]
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16. Check the Randomize option. This option enables the user to randomize the lattice structure. A slide bar is available
to set the Randomization Level.

Randomize
Handomize

Randomization level

Maximal-Minimal Thickness Ratio

Reshuffie Modes & Connectors

[4[l+]

Variable Thickness

Variable Thickness: Maone o

Maximalvinimal Thickness Ratio L S

[] adjust Structure for Sintering

|Ise Material Parameters

Define Parameters Manually

17. Uncheck the option to use the Uniformal lattice type.

Randomize

@Randumiz&

Fandomization level 0.5

Maximal-Minimal Thickness Ratio ; =

Variable Thidness

Variable Thickness; Mone o

Maximal-Minimal Thickness Ratio : -

[ ] adjust Structure for Sintering
|Ise Material Parameters

Define Parameters Manually

11
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The variable lattice has two options. The first is the linear lattice, which means that the Lattice is changing in size
from top to bottom or vice versa, according to the direction of the lattice. (You can set a direction for the lattice
using the Standard direction arrow).

18. Try using the variable thickness. This option create a variable lattice in the Z direction going from thick (up) to thin
(down).

Randomize
[Jrandomize

R andomization lewvel 0.5

IMaximal-Minimal Thickness Fatio L :

Variable Thickness

Variable Thickness: | Linear ) v ‘

=]
Maximal-Minimal Thickness Ratio ‘m.

[] Adjust Structure for Sintering
Use Material Parameters

Define Parameters Manually

Break Angle 25. =
Owerhang Angle Threshold 20. :
Length Threshald R -

12
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19. Set back to the None option.

Randomize
[ Randomize
F.andomizakion level 0.5
Maximal-Minimal Thickness Ratio L :
Variable Thidkness
Variable Thickness: Mone -
Maximal-Minimal Thickness Ratio -
20. Set the Function Based option.
Function
Based
21. Note the available cell types.
Template: vl =
Cell Type: Gyroid \~
. e
:% !giamund}
Split P

13



22. Select the Schwarz P option.

Template:

Cell Type: C[_Sd"lwarz P t) V |

[ ]single void

i
e
Lo
o
|
g =
v o
B

23. Change the type to Gyroid option.

14
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24. Define Thickness by Ratio; define the thickness of the lattice structure by setting a percentage of the full volume
that the volume of the lattice will consume. Set the thickness to 20 percentage of the full volume.

Thickness

(") Define Thickness Manually

Thidmess 0.24887 =

eﬁne Thickness by Ratio

=
%% of Full Volume ® mln

_I{nvﬁu-‘f'lu_.‘.,f‘h_
e
T

T i  E

-

i

¥ )
.{,'\-j
L4
<9
1 }'}
“l’“l

F Q(

1.‘ r\._,.rhf‘-\,-l’“;...-“w..-
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25. Change the ratio to 56 and see the impact on the lattice thickness.

(®) Define Thickness by Ratio

%%, of Full Volume @ { 56. %

16
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26. Set the ratio back to 20 and expand the dialog.

&

(®) Define Thickness by Ratio

Stochastic %% of Full Volume I %

B2

Shaped
Cell

o

Solidify

Function
Based

H & v % 3

27. Notice the Inverse check box. When this checkbox is ON, the lattice is inverted; so that where there was material
before, there will be no material now and vice versa.

[ ]Radial
Select Start Point 3 |

Lse Whale Cells

Cut Lattice with Bounding Body

[ inverse {%

17



28. Compare the two results; when Inverse is checked ON and OFF.

I -

[ ]radial

Select Start Point

Uz Whale Cells

Cut Lattice with Bounding Body

@HUEFSE

[ ]Radial

Select Start Point

IJze Whole Cells
Cut Lattice with Bounding Body

WErse

[

-

A

18
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29. Select the Uniformal Lattice Type

Lattice Parameters

Lattice Type
Template: | v| =
cell Type: Light Diagonal v]
el || Mo sphee ]
Connector Type: | Cylinder i |
,@ Cell Size
Cenformal Xz % i % = %

odes and Lonneciors sizes

@ (®) Define Diameters Manually
Radial Mode Diameter (Dn) %
Connector Diameter (Dc) %

% (") Define Diameters by Ratio
Stochastic %% of Full Volume 2.7 =

Mode Diameﬁr (Dn) fConnector Diameter {(Dc) 1.6666E(-=

Shaped Dn

cel © ‘H-_\

30. Press OK (on the Feature Guide).

m/
/1 ol
i

At WA £/ 1A &I/nl\%’m\'lv l]\i/' ;‘i

i
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Note that the whole part volume has been replaced by the lattice structure. The new lactice feature was added to
the tree. The part is automatically moved to a Not Printed leaf on the tree and is hidden, you can show it again by
clicking the bulb on the tree.

- E Tray ¢
E Base Plane Q @l
@, Printable Volume Q
-1 2. Manifold_05#1 ¢ =
+ % Supports ¢ @
+ [y virtual Y @
[) Hole Support Solid Support & [=]
+ [ Offsets Machining Offset §
+ [ Fine Print Part Fine Q@
Part Lattice Lattice .

J =
- % Mot Printed : i@
This is not how we wish to print the part; later on we will add a shell. But first let’s edit the lattice.

31. Zoom in on the part — this lattice is very thin. Right mouse click the Lattice object and press Edit.

= e e [T TS

a
P i e

- % Mat Printed
@ Part Add Folder 0 .

Reset Colar

Delete

Highlight Related
Turn To r

Copy Lattice to Mesh
Copy Bounding Volume to Mesh

In the dialog, see that the current Cell size is dictated in Define Diameters Manually mode.
32. Make it thicker by changing the parameters so that the Node Diameter = 1.5 and the Connector Diameter = 1.

Modes and Connectors Sizes

(®) Define Diameters Manually

Mode Diameter (Dn) L5 =

Connector Diameter {Dc)

I I
4k

20
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33. Right mouse click and click the Preview button

You can also switch from Manual Preview to Auto Preview for dynamic preview of the lattice.

& Create Lattice

oo

s 4

2 vl < @

The distance between the cell nodes is set based on the defined cell size (the image shows the distance between
the adjacent nodes, 3mm in Z):

Measurement b 4
HARD -ﬁ 3
Diztance: 2
Distance = 3.000 mm
Deltax= 0.000 mm
Delta¥ = 0.000 mm
DeltaZ = -3.000 mm

XY Projection Dist. = 0.000 mm

Display Plane Dist. = 2752 mm
Reference ICS ti'h [Init Suztem

LUCs13 s : \,@
E % - Distance w

21
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34. Still in the Uniformal Lattice type, select the Diamond cell type. Set the Cell Parameters Definition to Define
Diameters by Ratio.

‘Define Diameters by Ratio’ - Define the diameters of connectors and nodes by a ratio between them, with their
sizes defined by setting the percentage of the full volume that the volume of the lattice will consume.
35. Set the lattice volume as 10 percent and the node to connector ratio as 1.2.

] Lattice Parameters
Lattice Type
Template: | =
E Cell Type: Diarnond w
Uniformal Mode Type: Sphere ot
| Connector Type: Cylinder e
B r@ Cell Size
L
Modes and Connectors Sizes
| @ () Define Diameters Manually
f Radial Mode Diameter (Dn) 0.5351F =
i\
A Connector Diameter (Dc) 0.44598 =
% {®) Define Diameters by Ratio
Stochastic %, of Full Volume I =
3 Mode Diameter {Dn) /Connector Diameter (Dc) :
Shaped
Cell

22
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36. Change the size of the cell. Set the Z value to 6.7.
37. Rotate the part and zoom in on the wings, the lattice cell size is too big, whole cells cannot be created.

Lattice Type

Template: | “ | =

Cell Type: |Diamond o |
Uniformal Node Type: | Sphere it |

Connector Type: |C\dinder “ |
@ Cell Size

. . =] . ] =] , ] =

Conformal X | 3. |E| = | 3. |E| 7= ‘

Nodes and Connectors Sizes

(") Define Diameters Manually

o
o

=3
o

Mode Diameter {Dn) 0.6514¢8

Connector Diameter {Dc) 0.54257

&

(®) Define Diameters by Ratio

Stochastic % of Full Volume I EI%
Mode Diameter {Dn) /Connector Diameter (Dc) %

&

Dn

Shaped
Cell

38. Expand the Lattice dialog, check the Use Whole Cells checkbox ON and press the OK button.

'I se Whole Cells

See the result; the systems does not create the lattice where whole cells do not fit. Clearly, the cell size is too
large.

When using Whole Cells, the system stops the lattice once there is no more room for additional complete cells.

23
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39. Edit the Lattice again, uncheck Use Whole Cells and set the Cell’s X,Y,Z values to 5,5,4, then press OK.

Template: - =
Cell Type: [Danﬂmi - ]

Mode Type: [&*IE(E - ]
Connector Type: [E',rhder - ]

Cell Size

Zoom in on the hole and see that the lattice is reaching the edges of the hole.

24
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40. Edit the Lattice Object again and switch from Uniformal Lattice to Radial Lattice

41. Press OK to see the result.
42. Click the Z axis of the dynamic UCS to see from top view. The cell size changes according to the diameter of the part.

43. This view also manifests that the lattice is reaching the end of the object. There is no skin around the lattice and
obviously, this is not what we want. Therefore, edit the lattice again and this time press on the Feature Guide the

optional stage ‘Define Shell’
m Create Lattice

s

g 4
- v %

25
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44. Set a shell value of 0.3 mm.

Remember that we do need to let the powder out so you may need to define dedicated drain holes to let the
powder out.

There are two options for draining the powder within the lattice creation feature:
- Open the part by defining an open face at the bottom.
- Adding draining holes along

45. Keep ’Add Open Faces’

Shell

Offset Value = 03000 =

-

Select Open Faces (0]

Automatic || Select Drain Holes Faces (0]

46. Press the tab Select Open Face, and select the face as indicated by the arrow in the picture below and Exit.

You can also create add connectors and define a different shape for the nodes on the selected open faces.

This adds a connector between each set of nodes lying on the open area. The length of the connector can be set
as well.

Snel
Offset Value = 03000 |+

Add Open Faces ~

26



Shell

| Offset Value = 03000 [3]

| Select Open Faces (1) |

|Add Connectors on Open Faces - ]

Use 5ame Modes |

|Automatic H Select Drain Holes Faces (0] |

| Clear Open Faces And Drain Holes|

1
47. To determine the surface of the open faces, select an option from dropdown list. Select Don't Add Connectors on
Open Faces to not add additional connectors between the nodes and adjust those nodes that are close to the face,
by moving them up or down to be directly on the face.

Select Open Faces (1)

Add Connectors on Open Faces -
® Add Connectors on Open Faces

@dﬂ Connectors on Open FaE}

Don't Adjust Modes to Faces

Rough Surface
Automatic  Select Drain Holes Faces (0)

Clear Open Faces And Drain Holes

48. When this option is selected, a toggle option is displayed to keep or remove all unsupported (lowest) elements from
a lattice structure with a shell and open faces.

27
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The Keep Unsupported Elements option keeps all unsupported (lowest) elements in a lattice structure with a shell and
open faces, while the Remove Unsupported Elements removes all unsupported (lowest) elements from a lattice

structure with a shell and open faces.

49. Toggle between these two options and see the different results.

Keep Unsupported Elements

Shell

Offset Value = 0.3000

Select Open Faces (1)

Don't Add Connectors on Open Faces -

Keep Unsupported Elements

Use Same Nodes

Automatic

Select Drain Holes Faces (0)

Clear Open Faces And Drain Holes

Remove Unsupported Elements

Shell

Offset Value = 0.3000

Select Open Faces (1)

Don't Add Connectors on Open Faces ~

Remove Unsup) r‘ted Eleme ’

Use Same Nodes

Automatic | Select Drain Ho

es Faces (0)

Clear Open Faces And Drain Ho

50. Accept the default option Keep Unsupported Elements.

51. Examine the result of Add additional connectors between the nodes to display a nice grid over the open face. The
Connector Length parameter allows control over the tightness of that grid.

Default =5 mm.

Shell

Offset Value = 03000

Select Open Faces (1)

Add Connectors on Open Faces ~

Connector Length = 4.0000 ©

Use Same Nodes

Automatic

Select Drain Holes Faces (0)

Clear Open Faces And Drain Holes

28
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The outer nodes in the selected open face areas can have a different shape than the other nodes, by selecting a
node shape from a dropdown list. This is a toggle option Use Same Nodes / Use Different Nodes.
52. Select the Use Different Nodes option and try other node types.

Select Open Faces (1)
Add Connectors on Open Faces -

Connector Length = 4.0000

[sphere(~ |
Mane
Crystal Thin (Shaped Cell]

Tetrahedron
' Crystal Medium [Shaped Cell]
Crystal Thick [Shaped Cell)
Cdtahedron
Clear Open Faces And [Hexagonal Bipiramid

Uze Different Modes

Automatic

53. Select the Rough Surface option. Set the Roughness Size to 3.

The Rough Surface option moves nodes randomly up and down along the face to make it rougher. This may be a
requirement for medical use where bone structures may more easily adapt and grow into the implant. A Roughness
Size parameter defines the size of the protruding or sunken nodes. The images below show an exaggerated state
with high roughness to illustrate the effect.

N @G- (009 R-&-| 94 |

Shell

Offset Value = 0.3000

Select Open Faces (1)

Rough Surface =~
Roughness Size _

Use Same Modes
Select Drain Holes Faces (0]

Automatic

Clear Open Faces And Drain Holes

29
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Change back to the default parameters.

Shell

Offcet Value = 0.3000 ©

Select Open Faces (1)

Add Connectors on Open Faces -
Connector Length = 4.0000 ©

Usze Same Modes

Automatic  Select Drain Holes Faces (0)

Clear Open Faces And Drain Holes

54. Press OK.

The result is a mesh shell body around the lattice. To see them together, make sure that the new shell object
and lattice are shown

- E Tray
E Basze Plane
@. Printable Valume

Q
@
@

- 2. Manifold 05#1 v E
+ 0@ Supports Y @
+ [ virtual Y @

[[) Hole Suppeort Solid Support ¢ =

+ g Offsets Machining Offset

+ % Fine Print Part Fine Q &
:-3( Part Lattice Lattice Q [=]

- [ Mot Printed Y @

CHe

Part Q =@

30
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55. Edit the Lattice again.
56. Click the optional button for Shell and Click the ‘Add Drain Holes Faces’.

Select Open Faces (1)

Add Connectors on Open Faces -

Connector Length = 4.0000 E

Use Same Modes

—
Automatic (:gelect Drain Holes Faces (0 2

Clear Open Faces And Drain Holes

57. Pick the bottom face of the part, and Exit (MMB).

Select Drain Holes Faces (1)

Notice the preview of points added on the part according to the spacing value.

31
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If you wish, you can switch from Automatic to Manual and add some more points, or pick specific existing points
to delete them.

58. Press OK.

59. Hover with the mouse over the area of the dynamic UCS to get the display bar.
60. Click Dynamic Section. Click somewhere along the cap and zoom in.

P+
&

r
=

e
FE]

B

@ E P

32
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As you can see, the shell wraps around the lattice. You can move the dynamic section back and forth by moving
the bar.

Dynamic Section x|
o @l
] owe-[EE ® 24

|Fﬂatur|5 4 x|
|._":-".-_—'.'.j.-1':="} x|l. 10 s ¢

- E Tray Q
@ Base Plane ’? i@

61. Exit Dynamic Section.

62. Edit the Lattice again. The structure we have created here had the same thickness for each of the connectors of the
lattice. However, it may be that a thicker lattice may be required, for example, at the bottom of the part or on any
other area that will be subjected to more strains during the operating life of the part. For that, use Variable Lattice.

33
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63. Expand the dialog. Check the Linear option, keep the Maximal-Minimal Thickness Ratio as 10 and press preview.

Variable Thickness

Variable Thickness: Linear R

Maximal-Minimal Thickness Ratio (E%

Thinner
Lattice

Lattice Type
Template: - =
—
CelType:  ((UghtDiagonal ) -
e —
Mode Type: ’S;i':are v]
Connector Type: [Cyhda' v]

65. Save the file.

34



Part 2 - Lattice Information

66. Select the Lattice Analytics option from the menu.

Analysis Tools  Window
a  Main Tools —)E i E

$ \E’?D E d to Print

Create Lattice Surface Tewture | =
Lattice

2 LR

Infill Pattern
-]
U

Paramet...

4 |attice Tools

Modify  Smooth
Lattice Lattice

Lattice Analytics
Analyze lattice objects and their elements

Inside
Valume, h———=r= :

4 | attice FEA

oo

Lattice FEA Lattice
Optimization

35

3DXpert”



3DXpert”
67. Select the Lattice,

68. A dialog shows up with Parameters, Connector lengths, Lattice Volume, Porosity Value, etc.
69. Click the Connector Length tab

I Element Statistics >

Parameters(( Connector Lengths ) Connectors to Mode Count  Connector Angle to XY Plane  Volume Properties  Pore Size

PARAMETER VALUE
Long & Low Angle 221
Require Supports 0

Outer Nodes 656
Open Face Nodes 0
Lumps 26
Nodes 939
Connectors 1465

|

70. Pick any of the items on the diagram to highlight the relevant lattice data on screen.

x’u‘; Element Statistics *

Parameters Connector Lengths  Connectors to Node Count - Connector Angle to XY Plane  Velume Properties  Pore Size

'E n170-1290]
£
=
£ [10.42-11.70]
o
§ [9.14-10.42]

[7.85-9.14]

[6.57-7.85] {

T T T T T T T T T
0 50 100 150 200 250 300 350 400 450

Amount

Select a specdific bar, Use "Cirl™ to select multiple bars

+
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71. Press the Volume property tab to see the lattice Volume, porosity value, surface area and center of gravity:

HE Element Statistics x

Parameters Connector Lengths  Connectors to Mode Count - Connector Angle to XY Plane | Volurne Properties | Pore Size

Lattice Volume: 1032.124 mm?3
Porosity Value: 93,296 %o
Lattice Surface Area: 8135.360 mm?

Center of Gravity:

L -12.629 mm
Y= 4.968 mm
E S 20,731 mm

72. Exit the dialog

73. Save the file.

Part 3 - Lattice Update

The lattice structure you have created is fully parametric. Any change in the design will lead to lattice
regeneration, based on the updated model. Let’s edit the size of the bushings, to add more thickness.

74. Activate the part (double click Manifold_05) on the tree.

E Tray

-+ 2. Manifold_05

We want to change the offset we did in the feature Direct — OffsetXX (the suffix stands for the number of the
feature on the tree, this may vary depending on the actual work done in the part).

37
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75. Right mouse click the feature Direct-Offset (the one after the Remove & Extend feature) and from the submenu
select Edit Feature

4 Manifold_03

+ 94 Objects

= @ Import SAT

— I scalet2

— [g) stitch14

— ﬁ Support Regions13
Manual Suppoert Region20
~ [ Region-Sketch23

- @ SupportRegByPatter @ Edit Feature >

— ﬁ Edit Region - 3027 Edit Reference Feature
— @ SupportRegByPatter Insert

[ Bxrude30

— Remove & Extend31 I U

- Reset History

— ﬁ Assign Technelogy3i
+ [ Extrude3s

— [} Divide by Object50
— & Ranndanssi Suppress

Delete Feature

Rename Feature

76. Change 0.5 to 1.0 and press OK.

| Global Offset= 1.0000 =

| Remove All Figures |

See that the lattice has been updated and now reaches the new edges of the hole.
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Part 4 - Slicing

77. From the Tool Bar click Calculate Slices

=

Calculate
Slices

The Slicing dialog shows the Technologies we have assigned for this part, how many objects we have for each
Technology and the Build Style that is attached to each Technology.

B Objects Slicing
Printer Mame: My Printer Slicing Data File Format: CLI R
Material Mame: CLI-Generic Execution Routing: Automatic W
A Hide Details
Compenent: | \anifold_05 v
Technology Name Objects Build Style Name Setti... | Offs...
1 Multi Exposure Suppart 1 BL_C0-O -] B =i
2 Machining Offset 4 BL_C0-0 S EH I
3 Part 1 BL_CD-0 S B T
4 Part Fine 3 BL_C0-O S B =3
5 Lattice 1 BL_C0-O0 S EH I
8 Cone Support 8 BL_CO0-O ~| E =%
7 Solid Support 2 BL_CO0-O -] B =z
3 Wall Suppart 146 BL_Wall ~] E (=
&
I S 8 v Xl
78. Press OK to calculate. This may take a few minutes.
=
Slice Viewer

79. After calculation is over, from the toolbar press the Slice Viewer.
You can now go through all the slices by moving the slide bar.
As you move up, the lattice starts building up. As you move the slider up, you will notice the slicer areas in the lattice
get thinner, up to around layer 470.
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LT
< vodos H"“\[-;'l .

80. To see only the hatch patterns in each layer, hide the parts using the display button at the bottom of the navigation
bar.

45600
it

]

T, -+l

Units: mm

End of Exercise.
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