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Simufact

Simulatingmanufacturing- the manufacturingdivisionof

Hamburg

É Supportingthe optimizationof metal-basedmanufacturingprocesses
ÉManufacturing-orientedprocesssimulation
É Special adaptedSF-MARCnon-linear finite elementsolvertechnologybasedon MSC MARC

Hot ForgingCold Forming
Sheet Metal 

Forming

Mechanical 

Joining

Ring RollingRolling
Open Die 

Forging

Heat 

Treatment

Laser BeamArc Welding
Electron 

Beam

Brazing
Resistance 

Spot Welding
Stress Relief

Powder Bed Fusion

Metal Deposition

Émore than 20 years of experience
Émore than 70 experts
Émore than 700 customers
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²ƘŀǘΨǎnew? ςHighlights 

É Support optimizationwith respectto distortion

minimizationandsupportvolume reduction

ÉCalibrationwith user-definedgeometryandsettings

É Spatiallydependentinherentstrains

ÉMapping to tet/hex meshfor UNV export

ÉUpdated solverbasedon MSC Marc 2018

ÉManyimprovementsin usability& stability

Implemented development tasks 243
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Support optimization

ÉOneof the most challengingtasksduringthe build
preparationis to find the optimal support structures
É Supports aremainlycreatedbasedon geometricproperties
like angle, overhangdistanceetc.
É Theyact like anchorsandhold the geometryin position
duringthe build stage
É Thus there ispotential to optimizethe support structures
automaticallywith respectto:

É Reducingthe supportvolume andthereforecosts
É Reducingthe distortionsof the geometry
É Find supportsthat areoptimal suitedfor the acting
mechanicalloads
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Support optimization

É The supportoptimization is integratedas a fully automatic
solution andtakesthe loadsduringthe build stageinto
account
É The optimizationisdonein two steps:

É Simulatethe part without supportsto determinethe
mechanicalloads
ÉOptimizethe supportswith respectto the mechanical
loadsfrom the previousprocessand perform the
simulation

É The minimumsupportradiusas well as the minimum
volume fraction canbe usedto control how andwhere
supportsshouldbe created
É In addition to the optimizedsupports, the angle-based
supportscanbe addedas well if needed
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Support optimization

É Twodifferent methodsareavailablefor the support
optimization:

É Change the support radiusaccording to the mechanical
loads(default)
É Change the numberof supportsfor a definedarea
according to the mechanicalloads

Method 1 Method 2
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User-definedcalibrationςmechanical

É The mechanicalcalibrationprocessis essential for accurate
resultsin the simulation
É Thus the workflow was completelyre-designedto allow a 
better userexperience
É For a fast andeasy mechanicalcalibrationeverything
neededispre-definedin the GUI:

É Single cantilevergeometry
É Uniform & isotropicinherentstrains
ÉMeasuringpoint
É Cutting stage
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User-definedcalibrationςmechanical

É Inherentstrainsareby defaultuniform and isotropicςmost
simple case!
É For moreadvancedpurposesthe strainscanbe changedto 
orthotropic anddistributed(dependingon the locationon the
baseplate)
É It canbe savedif the scanningpattern was rotated during
manufacturingof the cantilever

É Hasno influenceon the calibration
É Allowsa moresimple workflow for the normal build
simulation
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User-definedcalibrationςmechanical

ÉOnemeasuringpoint ispre-definedwhencreatinga 
calibrationprocess
ÉMore calibrationpointscanbeadded
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User-definedcalibrationςmechanical

ÉOnecutting stagepre-definedin X direction
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User-definedcalibrationςmechanical

Summary mechanicalcalibration

É The newstandardcalibrationwas designedto achievea better understandingof the minimum
neededparameters
É Norotation of the strainsduringcalibration. If scanpatternsrotate this is implicitly includedin the
calibratedinherentstrains. Rotation isonlyan information that issavedin the database.
É If the calibrationhasbeenperformedwithout rotation of the scanpattern, a rotation canbe defined
in a later manufacturingsimulation. If the calibrationhasbeenperformedwith rotation of the scan
pattern, the rotation shouldnot be usedin later manufacturingsimulationςas it isalreadyimplicitly
includedin the calibratedstrain.
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User-definedcalibrationςthermal

É Thermal processesarenow also availablefor calibration
É For a thermal processcalibrationthe maximumpeak
temperatureiscalibratedby changingthe exposureenergy
fraction
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User-definedcalibrationςthermomechanical

É Thermomechanicalprocessesare now also availablefor 
calibration
É For a thermomechanicalprocesscalibrationthe maximumZ 
deformationiscalibratedby changingthe volumetric
expansionfactor
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User-definedcalibration

Summary calibration

É Besidesthe newworkflow the userhasthe followingnewcapabilities
for calibration:

É Calibrationfor mechanical, thermal andthermomechanical
processes
É Import oneor multiple geometries Č Also includespositioning
É Usesupportstructures
É Usebaseplateduringcalibration
É Definemultiple measuringpoints
É Defineorthotropic inherentstrains
É Definespatiallydependentinherentstrains
É Usemultiple cutting stages(This is also valid for manufacturing
simulation!)
É Usea free sizefor the voxelmesh

Č The newcalibrationbehavesidenticallyto a standardmanufacturing
simulationduringprocesssetup



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

15

Spatiallydependentinherent strains

É The inherent strainscanhavedifferent valueswith respect
to the position of the part on the baseplateandheight
É Reasonscanbe for instance:

ÉOverlappingscanningareasfor multi-laser machines
É Slightlydefocusedlaserat baseplateedges

ÉWith the current releaseSimufact Additive cancapturethese
effectsduringthe mechanicalbuild simulation
É The inherentstrainscanbe defineduniformlyas in previous
versionsor spatiallydependent
É The strainscanbe definedmanually, per CSV import or using
the calibrationfor spatiallydependentinherentstrains

É This allowsto get more accurateresultsfor fully nestedbase
platesandbuild spaceswith the fast approachof the
mechanicalbuild simulation
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Spatiallydependentinherent strains

É Define or load from database matrix of local inherent strains 
to be used in the simulation
É Calibrated local inherent strains can reflect different position-
dependent conditions in the build space
É Local inherent strains used in the build simulation can be 
dependent in x, y and z
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Spatiallydependentinherent strains

Example

É 3 x 3 equidistant matrix of inherent strains
É 1 strain for the center region, 4 strains for the sides, 4 strains 
for the corners
É Spatial values will be interpolated between matrix entries
É Also non-equidistant matrices possible, also in z
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Mapping to tet/hex mesh for UNV export

É UNV export of volume resultsis possibleusingvolume 
meshes
É Every part hasa volume meshcontainer
É Volume meshescanbe created(tet) or imported (tet/hex)
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Mapping to tet/hex mesh for UNV export

É The UNV export is availableon the voxelresultsin the
resultswidget if a part hasa volume meshassigned
É Part nameswill be shownin the UNV export dialog
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Mapping to tet/hex mesh for UNV export

É UNV file canbe imported into 3rd-party software
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Updated solver based on MSC Marc 2018

É sfMarcsolverupdatedto MSC Marc 2018

É Improvedstability for cutting stagesandreleasestages

É IncreasedperformanceČ Reductionof simulationtime up
to 40% comparedto previousversion



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

22

Further improvements

É Import of native CAD files
É Discretizationby surfacemeshingdirectlyon CAD data
É Surface remeshingandvolume meshingdirectlyon CAD data
ü No lossof geometryinformation

Inventor

SolidWorks

CATIA

Unigraphics

Creo

STEP
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Further improvements

É Easierandfaster view control due to new cameratoolbar
with mainviewfunctions
É Cameratoolbar allowssynchronizationof multiple views in 
an easy andfast way
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Further improvements

É A progressbar will be shownwhen openinga projectto give
feedbackto the user
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Further improvements

É Preview for support surfacesis availableto reducethe time 
to find the correctsupport parameters
ÉWhenactivatingthe preview, the surfacesthat needto be
supportedwill beshown
É Preview automaticallyupdateswhena valueischanged
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Further improvements

É Implementednew MaterialiseAPI with minor performance
improvements
ÉWhendouble-clickingon a support groupwithout supports, 
the support generationdialogwill be opened
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Further improvements

É Changedback facecolor of Materialiseandshellsupports
for better visualization
É The back facecolorwas changedfrom blackto a similarcolor
comparedto the front facecolor

Front facecolor Back facecolor
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Further improvements

É Visualizationof volume fraction in voxelmeshingdialog
É Allowsto check the meshqualityandmeshingparameters
beforestartingthe simulation
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Further improvements

É DAT file canbe changedautomaticallyafter creationby using
an externalprogramor script
É Programor scriptcanbe set in the numericalparameters
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Further improvements

É Additional strain result valuesare availabeduringpost
processing
É Addedoptional output of total straintensorto numerical
parameters
É Default option canbe controlledvia INI file
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Further improvements

É Allow to removeall fixations in a singletime step
É Capture the real effectsmoreprecisely
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Further improvements

É Changeddefault efficiencyfor thermal and
thermomechanicalsimulationsto a more suitableandrealistic
value
ÉOld valuewas 50%, newvalueis25%
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Further improvements

É Avoid the needto import identicalpartsmultiple timesby
usingthe newcopypart function 
É Copiedpartswill be shiftedinto positive X directionbut only
once
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Further improvements

É Support the userby finding errors in the modelsetupby
highlightingintersectionsbetweenpart/supportandpart/base
plate
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Further improvements

É Allow to queuejobsusingSimufact Monitor
É Simufact Monitor is includedin the setupandcanbe opened
usingthe menu
ÉWhenstartinga simulation, the job canbesentto Simufact 
Monitor and will be addedto the queue
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Further improvements

É The queuecanbe started in Simufact Monitor
É Settings for licenseschedulingallow optimal usageof
availablelicensesandhardware
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Further improvements

É Capture the effect of multi-laser machineson the build time 
for thermal and thermomechanicalsimulationsby storing
additional information like numberof lasers
É Addedlaserparametersandrecoatertimesto machine
É Information will be usedto validatesettingsin thermal and
thermomechanicalbuild stage
É Extended machinedatabase
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Further improvements

ÉMachinedatabasecannow containandshowimages
É Images and the build spacedimensionwill be shownas 
tooltip whenhoveringthe mousebriefly on the databaseentry
É Images canbestoredor deletedin the machinedialog
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Further improvements

É Easierandfaster definition of cutting stagesby view interaction
É The cutting stagecanbe completelydefinedin the viewusing
knownGUI elements
É Also the cutting heighttablecanbe definedin the viewby adding
or removingpoints, settingthe heightof pointsetc.
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Further improvements

É Easierand faster positioningby multiple selection
ÉMultiple bodiescanbe selectedby holdingthe CTRL keyand 
clickingwith the left mousebutton duringpositioningmode
É All translationsandrotationswill beappliedto the selected
bodies
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Further improvements

ÉMore flexibility by usingαRedoά duringpositioningmode
É Comparedifferent positionseasy andfast
É The currently selectedbutton is highlightedwhenclickingin 
the input field to identify whichdirection will be usedwhen
hitting enter
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Further improvements

É Addedwarningmessagefor result valuedisplacementsif the
currentlyshowntime stepisafter cutting
ÉWarninginformsthe userthat displacementresultsafter 
cutting might be misleadingdue to large displacementsand
rotationsof the part (rigid bodymodes)
É Useshapecomparisonto avoidtheseeffects
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Further improvements

ÉGeometriescanbe imported evenif they areoutside the
machinespaceor do not fit in the machinespaceto avoid
unusualworkflows
É Redmachinewallsindicatethat at least onegeometryisnot 
insidethe machinespace
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Further improvements

É Error handlingwas addedto orientation assistantif a 
criterion couldnot be calculated(to avoidmisinterpretation)
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Further improvements

É Surface resultsfor baseplate canbe mapped
É This allowsa smooth andgood-lookingviewon the results
É Base platecanbe surface-meshed
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Further improvements

É Reductionof simulation time by activationof multiple layers
per time step
É Default isonevoxellayerper time step
É Supportedin mechanical, thermal andthermomechanical
simulations
É This feature is experimental. Thus it cannotbe guaranteed
that everypossible constellationof options isavailableand 
works.
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Further improvements

É Reductionof simulation time by performingmechanical
couplingstepsonly at the end of the layer
É Default isperforming4 couplingstepsper layer, newoption
reducesto 1 couplingstep
É Supported only in thermomechanicalsimulations
É This feature is experimental. Thus it cannotbe guaranteed
that everypossible constellationof options isavailableand 
works.



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

48

Further improvements

É Improvedorder within machinewidget
É The neworder showsthat the material in the machinewidget
isnot appliedto the baseplate
É Base platematerial isdefinedin the baseplateproperties
dialog
É Also the baseplate isnot necessarilyneededfor mechanical
simulations
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Further improvements

É Distinguishbetweenα{Ƙƻǿ propertiesά andαConfigureά ǘƻ 
clearlyshowwhat canbe donein the correspondingdialog
ÉαConfigureά ŦƻǊ unlockedprocesses
Éα{Ƙƻǿ propertiesά ŦƻǊ lockedprocesses
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Further improvements

ÉWhena processis unlockedand started againwithout any
changes, an error will be shownstatingthat no changeswere
madeand the simulationwill not be started
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Further improvements

É Reducesthe needto configureCSV options for everysingle
export
É Addedglobal optionsfor CSV exportas well as clipboard
export
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Further improvements

É The limit of user-definedcolor legendscanbe setduring
definition
É Avoidthe needto set the limits everytime manuallyin the
resultview
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Further improvements

É Renamedresultvalueαshapecomparisonά toαsurface
deviationάas it is the same resultvalue
É This makesit moreclearwhat isactuallycalculated
É Surface deviationisnow calculatedbasedon nodaldistances
andnot on elementdistancesanymore. This methodshows
morereasonableresults.
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Further improvements

É Improveddesign of shapecomparisondialogto allow faster
switchingof part to be positioned
É Clearernamingof GUI elementsso that support of multiple 
partscanbe seendirectly
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Further improvements

É Allow negative input for start angle and incrementalangle
for mechanicalsimulations
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Further improvements

É Addedpagein Simufact Material to documentpowder
properties includinguploadof pictures
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Further improvements

É Addedadditional latent heat for evaporationto coverthe
physicaleffectsandpreventan overheatingin thermal and
thermomechanicalsimulations



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

58

Further improvements

É Removedduplicatefunctionsfor showingandhiding
geometriesfrom contextmenuin mainwidget
ÉGeometries canonlybe shownand hiddenusingthe blueeye
icon
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Further improvements

É Improvedreproducibility for highlysensitive simulations
usingPardisosolver
É The numericalreproducibilityfor highlysensitive simulation
usingthe Pardisosolvercanbe improvedby activatingthe
correspondingoption in the advancedsolversettings
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Further improvements

É Renamedα¢ǳǘƻǊƛŀƭάto α¢ǳǘƻǊƛŀƭ ŀƴŘ trainingƳŀǘŜǊƛŀƭάso 
that the documentsaremoreclearlynamed
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Further improvements

É Decreasedthe numberof buttons per dialog
É RemovedαApplyά andαResetά buttons in all dialogs
É Special dialogsnow haveŀ αwŜǎǘƻǊŜ defaultsά button which
changesthe valuesback to the defaultvalues
É Buttons with specialfunctionsƭƛƪŜ α/ǊŜŀǘŜ meshά wereadded
to dialogswhereneeded
É Avoidsthe usageofαApplyά button for functionslike mesh
generation
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Further improvements

É ReworkedGUI design of Simufact Demosto be more user-
friendly and reducemousemovements
É Buttons to open the project, tutorial, movieor directoryare
now locatednearthe selecteddemoentry
É If oneentry doesnot containe.g. a tutorial file, the
correspondingbutton will not be shown
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Further improvements

É Redesignedα{ŀǾŜ ŀǎά dialogto usecommoniconsand be
moreuser-friendly
É The last usedαǎŀǾŜ ŀǎά path will be usedfor the nextαǎŀǾŜ 
ŀǎά



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

64

Further improvements

É Changedstyle of supportparameterdialog in orientation
assistantto be uniform with orientationassistantdialog
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Further improvements

É Changedbaseplate shapeof all baseplatesin library to be
morerealistic
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Further improvements

É Improvedmessagesin thermal andthermomechanicalbuild
propertiesdialogto inform the userwhy a specificvalueisnot 
available
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Further improvements

É Avoidmeshingissuesdue to too smallminimum element
edgelength in advancedmeshparametersdialogfor surface
meshandvolume meshby settinga minimumallowedvalueof
1% of nominal elementsize
É Values below1% areshownas errorsin the dialog
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Further improvements

É Linkedinfo sheetabout exit codesto messagein main
widget
É Allowsfast andeasy accessto info sheetas well as reasons
andsuggestionsfor correspondingexit codein simulation
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Further improvements

É User will be remindedwhen the licenseis goingto expire
É A warningis shownif the licensepath containsinvalid 
characters
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Further improvements

É Customer entitlement ID (CEID) canbe seenin the about
dialog
É The CEID canbe requestedduringa supportcase
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Further improvements

É Unified messageboxeswith other Simufact products

Whendeletinga runningsimulation: Whendeletinga processwith results:

Whendeletinga processwithout results:Whendeletingresults:
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Further improvements

É Auto color for supportsoption isnow locatedin the settings
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Further improvements

É Improveddesign for orthotropic mechanicaland thermal 
support parameters
É Reducedtext in front of input fieldsandgroupedvalues
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Further improvements

É Reordereddropdown menufor plasticitymodel in Simufact 
Material to a morecommonstyle
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Further improvements

É Avoid installation problemsby showinga list of blocking
programsduringsetup
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Further improvements

É Addednumberof cyclesfor thermal passand thermal 
convergencyto statusfile
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Further improvements

ÉWhenmeshisoutsourcedto ARC file, meshinformation will 
be written to DAT file
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Further improvements

É Improvedperformancewhen openingprojects
É Improvedview performancefor large modelswhenpickingmodeisactive
É Improvedwarningabout smalldimensionsof importedgeometry
É Distortion compensationisdeactivatedfor purely thermal simulations
É Displacementscalingfactor is fixed to onewhenopeningshapecomparison
É Keyboard shortcuts harmonizedfor all Simufact products
ÉWarningmessageaboutnot availablesupportsurfaceresultsis only shownwhen
resultsaremapped
É Remote test scriptsaddedto setup
É ArcToolandArcToolCmdaddedto setup
É Relative supportvolumeoption was removedfrom supportproperties
É Status bar was removedfrom Additive GUI
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Further improvements

É Addedtemperature-dependentmaterial properties for MS1
É Addedultimate strengthandyield strengthto powder materials
É Unified handlingof object namesfor all Simufact products



Copyright © simufact engineering gmbh

C
o
p

yr
ig

h
t 
©

 s
im

u
fa

ct
 e

n
g

in
e
e
ri
n

g
 g

m
b

h

80

Where Simulation Gets Real


