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 Practice of designing a part / product that exploits the freedoms of additive 
manufacturing
 Minimise production time, cost and risk of in-build failure
 Maximising functionality and quality

 MDMF(CWB) 3d printing technologies for metal and nylon (PA12) materials
 Metal: 3DSystems Direct Metal Printing (DMP) Flex 100
 Nylon: HP Jet Fusion 540

 To realize the part / product that metal AM and nylon AM can help to:
 Create internal as well as external complexity
 Allow complex shapes and geometry to be produced with absence of any tooling
 Have vary wall sections to achieve optimum strength

1. Why DfAM

05/11/2021 3MDMF (CWB) - DfAM (Metal & MJF)

05/11/2021 4MDMF (CWB) - DfAM (Metal & MJF)

1. Why DfAM

Design Consolidation
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 4 key principles for DfAM
 Design for correct additive manufacturing processes

 With support structure: DMLS, FDM, SLA
 Without support structure: MJF

 Design for minimal material usage
 Generative design (i.e. topology optimisation)
 Lattice structure design

 Design for improved functionality
 Part customisation, internal fluid channels, added surface texturing, etc.

 Design for part consolidation
 Consolidate assemblies into a smaller number of parts
 Reduce number of fixings, risk on delivery, assembly time and cost

2. How DfAM

05/11/2021 5MDMF (CWB) - DfAM (Metal & MJF)

 Each of the different processes has different characteristics
 Scale, cost, with / without support structure, geometric limitations

2. How DfAM

05/11/2021 6MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes
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05/11/2021 7MDMF (CWB) - DfAM (Metal & MJF)

DMP Flex 100

 Build volume: 100 x 100 x 80 mm

 ± 0.2% with ± 0.05 mm minimum

 Wall thicknesses down to 0.15 mm

 Needs to have support

LaserForm 17-4PH (B) 

LaserForm 316L (B)

Design for correct AM processes – Our Metal 3D Printer 2. How DfAM

 Design basics – angled surfaces

05/11/2021 8MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM
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 Design basics – downward facing surfaces

05/11/2021 9MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM

 Design basics – types of support

05/11/2021 10MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM
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 Design basics – direction of build and cross sections

05/11/2021 11MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM

 Design basics – part strength during the build process

05/11/2021 12MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM
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 Design basics – other issues

05/11/2021 13MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM

 Design basics – case study – bicycle pedal

05/11/2021 14MDMF (CWB) - DfAM (Metal & MJF)

Design for correct AM processes – Metal 3D Printer 2. How DfAM
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 Additive redesign of Satellite antenna bracket
 Parts weight loss 22%;
 Cost saving 30%;
 Shorten the production cycle in 2 months

05/11/2021 15MDMF (CWB) - DfAM (Metal & MJF)

Original Design Additive Redesign

Design for correct AM processes – Metal 3D Printer 2. How DfAM

05/11/2021 16MDMF (CWB) - DfAM (Metal & MJF)

Lattice engine blade 

Lattice Radiator

Engine with bionic lattice structure

Design for correct AM processes – Metal 3D Printer 2. How DfAM
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05/11/2021 17MDMF (CWB) - DfAM (Metal & MJF)

Jet Fusion 540

 Build volume: 332 x 190 x 248 mm

 ± 0.3% with ± 0.2 mm minimum

 Wall thicknesses down to 0.6 mm

 Self-supporting nature
 Freedom to print complex and intricate geometries
 Enables to print assemblies in single, continuous pieces

Design for correct AM processes – Our Nylon 3D Printer 2. How DfAM

05/11/2021 18MDMF (CWB) - DfAM (Metal & MJF)


