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http://www.cimne.com/
http://www.camins.upc.edu/

Additive Manufacturing = 3D Printing
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Additive Manufacturing = 3D Printing

Adapted from Deloitte University Press
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AM will supplement conventional production

methods, not replace them.

- Customized items

Source: EOS
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http://www.eos.info/case_studies/eos-industrial-3D-printing-technology-for-runners-shoes
http://www.caxman.eu/en/technology/use-case-2/
http://www.manufacturingthefuture.co.uk/

AM will supplement conventional production
methods, not replace them.

- Small batches

Scale (00 o) Scate (I0 mer)

(a) Conventional channel design (b) Channcls generated by our approach

Source: CAxMan
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http://www.eos.info/case_studies/eos-industrial-3D-printing-technology-for-runners-shoes
http://www.caxman.eu/en/technology/use-case-2/
http://www.manufacturingthefuture.co.uk/

AM will supplement conventional production

methods, not replace them.

- Complex geometries

Source: SAVING Project
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http://www.eos.info/case_studies/eos-industrial-3D-printing-technology-for-runners-shoes
http://www.caxman.eu/en/technology/use-case-2/
http://www.manufacturingthefuture.co.uk/

AM will supplement conventional production

methods, not replace them.

- Widespread impact

Source: EOS Source: EOS
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http://www.3dprintingmaterialsconference.com/3d-printing-materials/3d-printable-antimicrobial-composite-resins-make-possible-3d-printed-teeth-that-kill-99-of-bacteria/
http://unyq.com/
http://www.eos.info/press/customer_case_studies/rennteam_uni_stuttgart
http://www.eos.info/industries_markets/lifestyle_products/jewellery_watches

AM market will double in 3-4 years...

AM Market Size ($ Bil.)
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Source: Credit Suisse estimates.
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http://simt.com/uploads/4881/SIMT_AM_Conference_Keynote.pdf
http://www.businessinsider.com/the-3-d-printing-market-will-be-huge-2013-9

AM market will double in 3-4 years...
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..but Computer-aided Technologies
(s.a. FEA) are still in development!
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http://simt.com/uploads/4881/SIMT_AM_Conference_Keynote.pdf
http://www.businessinsider.com/the-3-d-printing-market-will-be-huge-2013-9

The target technology of this work is
AM by blown powder for metals
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The target technology of this work is
AM by blown powder for metals
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Source: Roland Berger
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The target technology of this work is
AM by blown powder for metals
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The target technology of this work is
AM by blown powder for metals
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The target technology of this work is
AM by blown powder for metals

Global response?
T° distribution — Residual o + Distortions
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An accurate numerical simulation is challenging...

1. Transient & nonlinear coupled thermo-mechanical problem:

local thermal loading — global mechanical response
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An accurate numerical simulation is challenging...

1. Transient & nonlinear coupled thermo-mechanical problem:

local thermal loading — global mechanical response
2. Discretization in space: layer thickness ~ 0.3 mm

3. Growing computational domain: search algorithms

...because the computational cost is very
high!
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GOAL of this Master Thesis: efficient technique
for the numerical simulation

2 ideas

1. Simplification
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