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Materialise S/W Enabling Industry 4.0

From CAD to Printed Part

CAD File
FEA File

Design Optimization
Materialise 3-matic Preparation
Materialise Magics

Planning & Automation
Materialise Streamics

Machine
Communication

Materialise Build Processor
Materialise Control Platform

Result:
A Quality Part
Materialise Inspector
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Design workflows for AM

Parametric Textures &
Design (CAD) Lattice Structure

SIEUREES
production

Cleanup &
redesign

Topology
Optimization
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DfAM, Design For Additive Manufacturing
: Get the best out of AM and avoid common mistakes!
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DfAM with Metal Knowledge

Data Prep. & Manufacturing Design Optimization

» Residual Stress »— Clean-up Mesh

»— Build Orientation »— Optimize Lattice Structure

»— Support Strategy » Following Design Rules
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DfAM with Metal Knowledge

XY
(flat)

A AN A A A
A\

Data Prep. & Manufacturing

»— Residual Stress _. 9 &
& Dm@ (vertical)

» Build Orientation

»— Support Strategy

Deformation Part orientation and strength
(due to thermal stresses)
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DfAM with Metal Knowledge

Data Prep. & Manufacturing
»— Residual Stress
» Build Orientation

» Support Strategy
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DfAM with Metal Knowledge

Design Optimization
»— Clean-up Mesh

»— Optimize Lattice Structure

Solid areas (rough mesh) Solid region cleaned up in 3-matic = Following Design Rules
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DfAM with Metal Knowledge
Design Optimization

»— Clean-up Mesh

»— Optimize Lattice Structure

» Following Design Rules

Support replacement via lattice structures
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DfAM with Metal Knowledge

Design Optimization
»— Clean-up Mesh

»— Optimize Lattice Structure

» Following Design Rules

Connect lattice nodes Not to connect support
to the cleaned surface to the lattice beam directly
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DfAM with Metal Knowledge

Data Prep. & Manufacturing Design Optimization

» Residual Stress »— Clean-up Mesh

»— Build Orientation »— Optimize Lattice Structure

»— Support Strategy » Following Design Rules

- Get the best out of AM and avoid common mistakes!
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DfAM, S X =& {[et CX}¢l
ATFO| G E2t3l 70| A Workflow

Topology optimization Cleaned up optimized FEA on cleaned up
result shape shape
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Spider bracket: Lattice design

Materialise
3-matic

Lattice in low density regions Solid areas (rough mesh) Solid region cleaned up in 3-matic
(tetrahedron shapes)
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Materialise
ARG Materialise
3-matic ABAQUS

AMNSYS

Comsol
FLUENT
Mastran

Patran

FEM

Additional solid surfaces on Unifrom Remesh Export to FEM and
non-supported lattice regions for FEA program other various FEA format
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DfAM, S X =& {[et CX}¢l
ATFO| G E2t3l 70| A Workflow

o Materialise  ¢» Materiglise
Magics “* Build Processor
Dotg Preparation Machine Communicotion

Cleaned up solid geometry with Lattice sliced without needing Reliable design & Increased printability
directly sliceable lattice structure to convert to STL
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»— 220 000 lattice beams
» File size less than 10 MB

» Printable with minimal support
needed

» No need to redesign from

scratch, TO mesh can be
used directly.
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