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What’s new? — Highlights

« GUI automation by scripting

* New process type “Geometry inspection”

* New process type “Binder jetting” (Technical preview)
 Calibration usability improvements

« Many improvements in usability & stability
* Implemented 96 features
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GUIl automation by scripting
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GUI automation by scripting

« Automation is a big key topic when a various
number of simulations should run with a minimum
amount of user interaction

* For this reason Simufact Additive can be automized
using script commands

« Python allows to drive the GUI by entering scripting
commands manually or start the GUI and attach a script
that should be executed by the GUI

» The workflow from creating a project to starting the
simulation can be automized using scripting commands
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Processes

]

:5-‘. Simufact Additive 2020 FP1 - Additive start

. New project...

‘W General info sheet...

& Tutorial and training material. ..

: Introduction vide

‘B Open demos & examples. ..

Default process type
Metal powder bed fusion ™

Recent projects
1. support-optimization
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GUI automation by scripting

« Using the scripting interface, it is possible to drive
Simufact Additive from any other 3" party software

 This allows e.g. PLM software to interact with Simufact

Additive
Python terminal n
1 Python 2.6.6 for Simufact Additive 2828 FP1
®
4 Iy
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GUI automation by scripting

« The well structured and detailed documentation
allows to write scripts easy and fast
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CuttingStage
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HeatTreatmentStage
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MachineCosts

Material
MaterialiseBlockSupports
MaterialiseLineSupports
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Geometry inspection
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Geometry inspection

« Geometry inspection is a new process type which
only works on geometries without the usage of any
simulation data

 This process types allows positioning, best fit,
transformation and compensation of geometries based
on surface deviation

« Geometry inspection does not require an additional
license feature

» Every process can be changed into a geometry
inspection process but not vice versa
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::‘--‘. Process properties - Process - Properties

Properties

. Process type: Geometry inspection b

Brief description (hold Ctrl key to lock)
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Geometry inspection

» Reference geometries are now handled in the

:
geometry widget under “Additional geometries” and not P
in the results widget anymore A\--

« Simplifies workflow for geometry inspection process type Geomety & efies |
as well as the handling of reference geometries for & pats() > 4 Referencegeometries ...
distortion compensation o % Additional geometries ¢ Part-CAD

» The GUI is cleaned up for geometry inspection to show
just the needed commands and tools

(4 4 HEXAGON ®simufact
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Geometry inspection

Export compensation

Part-CAD Wl b

Compensation factor: |-1.00 a Compensate

» General workflow:
» Import reference geometry (e.g. scanned geometry)
* Import CAD geometry as part

» Set transformation for geometry with respect to
reference geometry using methods also available for
result transformation

« Compensate part

Cancel

Display mode
b

Show only "Part-Printed”

Center view to ohject

Positicnina
Transformation . =4, Define

'= Compensate B Load

Modify geometry

Check geometry

# Change color

Delete 'Part-Printed’ from process
View toals

& .
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Geometry inspection

Surface deviation [mm]

0.40
0.30
0.21
0.11
0.01
-0.09
-0.18
-0.28
-0.38
-0.47
-0.57

Surface deviation [mm

0.57
0.47
0.38
0.28
0.18
0.08
-0.01
-0.11

-0.21

-0.31
-0.40

max: 0.57
min: -0.40

max: 0.38
min: -0.47

Before compensation After compensation
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Binder jetting
(Technical preview)
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Binder jetting

* Binder jetting is a new and emerging additive
manufacturing technology

« The manufacturing process is a powder bed based
process where the part is build layer wise

« The geometry is formed by applying a binder on the
powder which glues the powder particles

» The created geometry needs to be sintered in order to
achieve a recent amount of strength

« Simufact Additive offers atechnical preview on the
new binder jetting process type

* The binder jetting process type is focused on the
sintering where distortions and stresses occur due to
large shrinkage of the powder

» For a technical preview not all features and
functionalities have to work in all combinations without
any problems
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|54 Process properties - Process - Properties

Properties

Process type: Binder jetting

Technical preview
8

Simulation configuration

@ vechanical [ ]

Type of simulation
O Manufacturing

Advanced material model
|

Manufacturing process stages
1. Sintering

Brief description (hold Ctrl key to lock)

O Thermomechanical

Comment

Add timestamp
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Binder jetting

« Binder jetting requires an additional license feature

» The GUI is cleaned up for binder jetting to show just the
needed commands and tools

 As the first and mandatory stage, the sintering stage is
always present

» The sintering stage requires the thermal cycle as input
as well as an initial relative density and the direction of
the gravity vector

s+ Sintering - Properties X

pe: Thermal cyde ™  Initial relative density: |82.0

316L-5h30min-1350C v e Lbrary: = =

Temperature history

10000 15000

Time [s]

Z: |-8.81

Brief description (hold Ctrl key to lodk)
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Binder jetting

» Binder jetting does not require a voxel mesh

» The process is based on a tet or hex mesh whereas the
tet mesh can be created using the Simufact Additive tet
mesher

« Hex meshes as well as tet meshes can be imported
when an external mesher was already used to create a

finite element mesh
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Binder jetting

» Due to large shrinkage an iterative distortion [54] Distortion compensation - Properties X
CompensaUOn IS reql.“red tO prlnt a. Iarger geometry Digtortion compensation —m—m—m—m—m—mereoonoooo o
which has ideal dimensions after shrinkage Part Acceptable distortion _ Reference

: . : . Port-Part-B |03 . initizlshape [,

» The distortion compensation can be activated and

defined identical to powder bed fusion processes

Maximum steps: |10 B

Results | Export

Save results for: Al variants

Manufacturing & optimization Pintimization
Brief description (hold Cirl key to lodk)

B #: Distortion compensation

Optimization
B Stages

E ainternng

(4 4 HEXAGON ®simufact
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Binder jetting

» Three additional result variables are added for post
processing of binder jetting models

* These post values are:
 Relative density
» Grain size
* Sinter stress

» The new post values can be used to have a deeper look
into the sintering process - ool

Geometry

Relative density
Grain size in m-6

>

> Displacements

+ Strains

v Stresses

Equivalent stress

Yield stress

Maximum principal stress
Intermediate principal stress
Minimum principal stress
Mean normal stress
Stress vector

X normal stress

Y normal stress

Z normal stress

XY shear stress

YZ shear stress

Z¥ shear stress
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Relative density
0.954205
0.954157
0.954108
0.954060
0.954011

0.953963
0.953914
0.953866
0.953817
0.953769
0.953721

max: 0.954205
min: 0.953721
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Binder jetting

» All needed material data can be entered using
Simufact Material

* A new page is added which contains the sintering
material data

» The 316L powder data was extended and will be
shipped with sintering data
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ali—

Menu

General properties
Chemical compaosition
Powder characterization
Thermal properties
Mechanical properties
Flow curves
Anisotropy

Damage
Electromagnetic properties
Microstructure

Phase transformation
Diffusion

Sintering >

Sintering

Parameter

Surface energy

Grain size

Grain size constant

Activation energy high temperature
Activation energy low temperature
Pre-exponential constant

Activation energy viscous flow

Brief description (hold Ctrl key to lock)

Type Constantwvalues —————— Tables

Constant 1fm? Create table
mm
|5.65e-13 |B
ol
ol
Pa’s
o

(%)
})
Cancel
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Calibration usability
Improvements
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Calibration usability improvements

» The calibration is important to get the most accurate
results for the build simulation

* The calibration workflow for mechanical simulations in
Simufact Additive was improved to simplify the process
setup

* The new default calibration for mechanical
processes is defined as uniform orthotropic inherent
strains using two cantilevers

20 | hexagonmi.com | simufact.com

v

|

4 HEXAGON

& .
vsimufact



Calibration usability improvements

« Depending on the strain distribution and strain type,
all needed cantilevers will be created automatically
by using the “Update cantilevers” button in the build
dialog

« Cutting stages and measuring points will be adapted
as well

Inherent strains

50.0 150.0 -0.008
150.0 50.0 -0.008 -0.03
150.0 150.0 -0.008

- »

Update cantilevers Process differs from default process configuration.
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Calibration usability improvements

» The cantilevers will automatically be positioned in a
way that the volume fraction is 100%

* No need for user interaction to position the cantilevers
correctly

Volume fraction

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

max: 1.00
min: 0.00
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Further improvements
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Further improvements

B | aMiayerzs[wooo | B ‘@

Processes

. 01-MNon-optimizedSupports [100.00 %] (1/1)

% 01-Mon -|_||:|t|r|||,_|-_-|:|._IJ|:||:||_|rf_-. -l._,|_||:|. [I_I.I_II_I ?n]

* Replaced icons in main widget
 More modern and cleaner look and feel

v

24 | hexagonmi.com | simufact.com d ‘ HEXAGON ¢simufact



Further improvements

Increased voxel mesher performance by up to factor
of 13

Performance improvement depends on model size,
number of supports etc.

Example shown on right side:

* Voxel size: 0.5 mm

« Meshing time V2020: 460s

» Meshing time V2020 FP1: 35s

Also improved error handling during voxel meshing

& .
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Further improvements

« More control for adaptive voxel meshing for base
plate

» Elements can be kept coarse at the edges which
reduces the element count and thus the simulation time

Base plate mesh parameters

Meshing type: Adaptive meshing ™
Mumber of layers:

Levels of coarsening:

Level of edge voxels coarsening: |2

Meshing statistics

E Voxels: 44415

} Mode:

E Layers: 23
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Further improvements

Mesh - Properties X

-

mm ¥

Advanced

i

i
5
5
x
¥
v
7
o
s,
4
i
L
’,
e

« Adaptive voxel mesh can be shown as a preview in
the meshing dialog

 Allows to check the resulting mesh used in the
simulation

oty
Ny
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Further improvements

5+ Mesh - Properties >

Mesh parameters

Mesh type: Uniform h

mm ¥

Advanced

Base plate mesh parameters

Meshing type: Adaptive meshing ~

w volume fraction

43309 . Generate mesh

 Number of layers for base plate voxel mesh cannot S Layers:
be smaller than two

* Allows to capture the bending behavior correctly with a
minimum amount of elements

28

Brief description (hold Ctrl key to lodk)

Cancel
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Further improvements

:51' Process properties - Process - Properties >
Propertes —m—7m—™———————  Comment

Process type: Metal powder bed fusion ™

Simulation configuration

o Mechanical . Thermal . Thermomechanical

Type of simd=-2_.,

o anufacturing .

Fast

Advanced . ~=terial model

Manufacturing process stages
1. Build
2. Immediate release
3. Suppert removal

« Fast mode for mechanical manufacturing simulation
saves up to 40% simulation time Add timestamp

« Can be used to get a fast distortion tendency Brief description (hold Ctr key to lod)
» Stresses can not be evaluated

Cancel

Y 4 HEXAGON ¢ simufact
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Further improvements

« Configurable orientation assistant
e Criteria can be added or removed
» Default set of criteria can be saved

30 | hexagonmi.com | simufact.com

Orientation assistant

Properties

Resolution: Middle

Distance to base plate: | 5.0
Criteria

Mame Weight Selected value

Support area 1

Support volume |1

Build costs i

Projected area |1

Auto orientation

B Auto select best orientation

mm

mm2 " Support area
Support volurme
mm: v Support volume

Build costs
Build nsk

-
5

mm? ¥ :
Projected area

Cal ulab Lecal minima

Design height

|;| Set default

Cancel
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Further improvements

« Parameter configuration for each criterion can be

» Clean and easy usage for each criterion and their

31

done directly

parameters

hexagonmi.com | simufact.com

Properties

Resolution:

Distance to base plate:

Criteria
MName

Support area

Support volume |1

Projected area

Auto orientation

B :Auto select best orientation

Orientation assistant

Selected value

v

|

mim

+,
mmz * X
mm? ¥ B
mm2 ¥

Calculate

Cancel
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Further improvements

Build risk

No risk
Increased risk
High risk

Diis; |:|.:|.« mo :|H

|||'.||||||'|||||||'|||||||'"“' IH““IHI et

il ot
I | dHH |||||mu| e
| |

Positioning
ation assistant
Cost estimation

Build risk analysis

Modify geometry

Check geometry

# Change color

Delete 'Part-Bearing Bracket' from process
View tools

« Build risk analysis allows to identify the build risk of
layers based on geometry and orientation

» The higher the area change from layer to layer the
higher is the risk of issues during build process

e Such risks can be recoater contact, shrink lines etc.

v
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Further improvements

Mnd~l1-=——1
Sl R e,y

Model legend

- Part-Be_arirjg Bracket E Part-Bearing Bracket

uuuuuuu \+<)
Base plate

Supports (12)
Base plate

 Visual feedback by highlighting the selected
geometry in the view

» Geometries also highlighted if hidden behind other
geometry

« Geometries can be highlighted by clicking with the left
mouse button in the view
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Further improvements

« Add advanced geometry modification options
 Allows faster and easier process setup

34 | hexagonmi.com | simufact.com

Display mode

b
Show only "Part-Bearing Bracket"
Show complete model
Set rotation center

Center view to object

Positioning
Crientation assistant
Cost estimation

Build risk anah=ic

Modify geometry

Lhecn 3=nmetny

[
Change color

Delete 'Part-Bearing Bracket' from process

fiew tools

Co py

Multiple copies

Mirrar

Scale
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Further improvements

Automatic Manual

Multiple copies allow to set up an array of parts easy
and fast

Automatic mode uses base plate dimension to position
each part

Manual mode allows to enter the distance between two
parts

Supports will automatically be copied
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Further improvements

« Mirror a part using the global coordinate planes

« Part can also be mirrored using user-defined planes by
picking a facet on a geometry

« Supports will not be mirrored automatically
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Further improvements

« Scaling can be used to reduce or enlarge the
dimensions of a part

« Supports will not automatically be scaled

v
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Further improvements

Manual positioning
Transformatir, -
¢ ¢ 4 } @

Face orientation

Reference axis: -Z % Select face

« Easier and faster positioning by just picking a facet
on th e p art B Automatic centering of part

 Part is automatically rotated so that the normal vector of
the facet shows in the same direction as the reference
axis

« All geometries in the positioning view can be
selected using the shortcut Ctrl+A
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Further improvements

[5+] Geometry import - part >
Import part

& Filename:  9.<H

Geometry name: |9

Build space

mm ¥

pordinates % ¥
x. coordinates x: ¥
Dimensions W ¥

Unit: Meter « [ Use unit for allimported geometries

B Positioning of geometries

Improved workflow for import of multiple parts
Edlt part name durlng Import Brief description (hold Ctrl key to lock)
Use unit for all geometries during import

Skip parts, import parts separately, import all parts with
the same settings

Ap |:||'§,a' & Mext
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Further improvements

Distartion compensation
Part Acceptable distortion Reference
Part-Bearing Bracket

Maximum steps: I:H Single shot
Suppert generation

Mumber of supperts | Support origin
No part selected

Results | Expert
Ri ttings

Save results for: Al variants

« Single shot distortion compensation performs only a
single iteration

 Faster results of distortion compensation but not as
accurate as when performing the iterative procedure

Brief description (hold Ctrl key to lock)

v
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Further improvements

distortion compensation
Save only for the best variant
Save for all variants

41 | hexagonmi.com | simufact.com

Allow to select the result saving strategy for

Save for a specific number of best variants

Ej Distortion compensation - Properties

Distartion compensation

Part Acceptable distortion Reference

Part-Bearing Bracket

steps: |10 [E3 M Single shot

Suppert generation

Mumber of supperts | Support origin

er of best variants

Brief description (hold Ctrl key to lock)
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Further improvements

:s+" Heat treatment - Properties x

~ Y Lbrary: = =

HT alameters v

0.6

Edit table

0.6

Edit table

« Advanced thermal parameters for thermal build, post
build, heat treatment and HIP stages

« Allows to cover the conditions in the build machine more e
accurately

Add timestamp
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Further improvements

Database

Name: *{ BuildParameters

Estimated ¥

rameters

* Improved calculation of exposure energy fraction -
automatic mode based on material data e destion (1l ot ey 100

 More accurate value calculation

43 | hexagonmi.com | simufact.com

Speed:

Beam width:

-

1000.0

0.1

¥ Library: = =

mm

m3fs

mm,s =

mm i

-

-

T  Estimation,

Comment
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Further improvements

« New and more suitable default value for automatic

44

exposure time

hexagonmi.com | simufact.com

Database

: ¥ BuildParameters

Layer thickni
Recoater ime: | 10.0

Scan rate: Estimated

Exposure energy inavuw.

Volumetric expansion factor:

Predicted properties

Estimated build rate:

Energy d

Automatic

Isotropic

Brief description (hold Ctrl key to lock)

h
m3fs

Jfm2

-

-

-

Comment

mm

mm ¥

g -
5

m3fs T Estimation |

Add timestamp

Cancel
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Further improvements

[s+] Machine - Properties *

batabasge ————— oo Comment

Mame: &) Machine v o Lbrary: = =

General properties
Manufacturer: |simufact engineering ambh
Machine type: |Generic

Image: Edit [ show

B ' apace |Hixanons . ~--hine parameters | Costs

mm v
Base plate

Shape: Rounded cormers ™ Corner radius: |24.0 mm

« Easier machine definition Add timestamp
° MaCh I ne Orl g I n can be defl ned man ual Iy Brief description (hold Ctrl key to lodk)

* Previously machine origin was defined at lower left
corner of the build space

* Now center of the build space can also be selected

« Base plate is always positioned in the center of the
machine
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Further improvements

Result transformation

Method definition
3-point definition

X

Origin 0.0
K-axis p.. 1000.0
Y-axis p.. 0.0

. 1000.0
isp.. 0.0

Surface deviation can be visualized during result
transformation

More precise positioning possible by using result
transformation methods

Best fit method can be used for result transformation
Result transformation can be edited

46 | hexagonmi.com | simufact.com

X =

0.0
0.0
1000.0

mm ¥

0.0
1000.0

AM_Layer 258 [100.00 %] E a.

Result transformation

Shape comparison

= |UNV export
#: Bxport results

¢ Export to machine

E Manage results
g

( 4 HEXAGON

oA Edit
Remove
= Export
B Load
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Further improvements

» Clipping dialog re-designed for more usability
* Interactive mode for free definition of clipping plane

v

& .
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Further improvements

l_ Highlight selected position

Delete selected position
Display settings p Display settings
General filter

Decimal places: |2 H

/ Show unit symbal

» Display settings for all query points can be changed
in the context menu on the query point

* Query points can be synchronized between views so
that different processes use the same query point
location

48 | hexagonmi.com | simufact.com

v View angle

v Foom

v Translation
Cuery points
Time step

Clipping planes

Result value

All legend properties

Synchronize all the time

v
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Further improvements

Part-Bearing Bracket - Properties et

Geometry information

Menu

‘Geometry information

Dimension
mm ¥
mm ¥
mm ¥

Geometry

mm: ¥

mm? ¥

* Check volume and mass of geometries
« Mass can only be evaluated if a material is defined

kg ™

Brief description (hold Ctrl key to lodk)
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Further improvements

Base plate - Properties et

Geometry information

Menu

[FrTre— & se
.‘ - N

‘Geometry information

mm ¥
mm ¥

mm ¥

mm: ¥

mm? ¥

« Base plate properties now contain geometry
information

Brief description (hold Ctrl key to lodk)

Cancel
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Further improvements

Model legend
Surface

Voxel-Part

Show complete model

Voxel-Supports (

Text size

Small Large

¥ Group by object type

* “Group by object type” is active per default to
minimize the amount of information shown in the
GUI

& .
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Further improvements

oric
) bh - Generi
ineering 9m
simufact eng

« Gravity vector can be defined for each stage
separately using view interaction

* More flexible model definition
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Further improvements

Model legend

CAD export successful x

CAD export of 'Part’ was successful.

the CAD morphing process.

P Display issues

 Issues during CAD export can be visualized on the
CAD files directly

» More feedback and support to fix issues during CAD
export

Information

(4 4 HEXAGON ¢ simufact
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Further improvements

= AM_Layer 28 [100.00 %] E '&.

HEE

Analysis Volume meshes

- Surface mesh - _ERMiaiic Gesnng Bracket
 Base plate can be meshed with tetrahedrals and b Voxel mes ? Yolume-Base plate
exported using UNV export v Volume mesh

*{ Mumerical parameters

 Improves interoperability with 3" party software

v
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Further improvements

E Advanced meshing parameters: Tetrahedral mesh x

Element size

Minimum:  Automatic ™

mm
Features

Vertex angle: 100.0

Edge angle: &0.0

Element/aenmetrs Aaviatinn ratine 0,05

{ Coarsening factor: 1.30 H
n

Volume mesh directly on STL

Brief description (hold Cirl key to lodk)

« Added coarsening factor to advanced volume mesh
control

« Allows to reduce the number of elements for volume
mesh used for UNV export

¥
>

Cancel
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Further improvements

E' Create new project

Project
nter the name of the project and choose a folder where the project shall be created.

Project_1

Folder: |C:Y

Brief description (hold Ctrl key to lodk)
s: A-Z, a-z, 0-9, an

« Underscore is now supported in project name
Name
The name of the project. The name may i 0 of the f
underscore, and a hyphen and shoul A her.
The project name will be used to create the project information file {*.amproj) and a subfolder where the complete

(4 4 HEXAGON ®simufact
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Further improvements

« Loadcase names are shown in video export settings

57
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; Save animaticn - 01-Men-optimizedSupports - Results

1-Mon-optin

Timing

From:

Mavie duration:

cription (hole

otal displ
Resolution

Format:

¥ rMultipart video

& Autoplay when finished
|| ast frame at start
Additional vid

(¢ 4 HEXAGON
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Further improvements

« Add further material parameters to user-defined
result values

 Allows more flexible result values
« Added:

 Ultimate strain

* Yield strength

 Tensile strength
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Further improvements

» Update Materialise API

» Update Adams SDK to latest version

« Update CT component to CT2019SP3

« Update the 3DReshaper SDK

« Update product icons and splash screens to Hexagon standard

« Update Trumpf machines

« Add Additive Industries machine and base plate

« Update Marc documentation

* Improve GUI performance for very large models

* Improve calculation speed for result value limits that are calculated on the fly

* Improve and harmonize geometry export and result export dialogs

» Reduce recycle due to “body to body” and “contact separation” during build load case
« Make the option “Restore imported mesh” available only if the surface mesh has been changed
» Lock domain decomposition method if adaptive meshing is used

» Add progressbar while deleting results in the result manager
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Further improvements

 Improve default names of video files

» Improve error message for densification curve dialog page

« Set relative density to 99% if sample point is added

« Add a visualization of the z-axis when fitting the normal direction of the current view

* Remove “Comment” area from tab order

« Unify message boxes where the deletion of a voxel mesh is asked

* Increase waiting time for license status “waiting for license” to 72 hours

« Max. creep strain rate parameter provided in the creep material data must be removed
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