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INDUSTRY

FROM NEEDS TO SOLUTIONS

IN(3D)USTRY

Tecnologies de fabricacio additiva (Norma ISO/ASTM 52900)

Material Extrusion (FDM): Material is selectively dispensed through a nozzle or orifice
+Vat Polymerization (SLA & DLP): Liquid photopolymer in a vat is selectively cured by UV light
*Powder Bed Fusion (SLS, DMLS & SLM): A high-energy source selectively fuses powder particles

Material Jetting (MJ): Droplets of material are selectively deposited and cured

Binder Jetting (BJ): Liquid bonding agent selectively binds regions of a powder bed

Direct Energy Deposition (LENS, LBMD): A high-energy source fuses material as it is deposited
*Sheet Lamination (LOM, UAM): Sheets of material are bonded and formed layer-by-layer
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https://www.3dhubs.com/guides/3d-printing/#fdm
https://www.3dhubs.com/guides/3d-printing/#sla-dlp
https://www.3dhubs.com/guides/3d-printing/#sls
https://www.3dhubs.com/guides/3d-printing/#dmls-slm
https://www.3dhubs.com/guides/3d-printing/material-jetting
https://www.3dhubs.com/guides/3d-printing/binder-jetting
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IN(3D)USTRY

Tecnologies de fabricacio additiva (Norma ISO/ASTM 52900)

Binder Jetting (BJ): Liquid bonding agent selectively binds regions of a powder bed are

selectively deposited and cured

Ligquid adhesive supphy Inkjet print head
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Tecnologies de fabricacié additiva (Norma ISO/ASTM 52900)

Binder Jetting (BJ): Liquid bonding agent selectively binds regions of a powder bed are

selectively deposited and cured

Viridis3D
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https://www.3dhubs.com/guides/3d-printing/binder-jetting
https://youtu.be/yF3sETUqdx4?t=67
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Tecnologies de fabricacié additiva (Norma ISO/ASTM 52900)

*Direct Energy Deposition (LENS, LBMD): A high-energy source fuses material as it is deposited

POYWDER

o 1

CLADH NOZZLE —




N@D)USTRY | INDUSTRY

FRUM NEEDS TO SOLUTIUNS
ARCELONA

Tecnologies de fabricacio additiva (Norma ISO/ASTM 52900)

*Bound Metal Filament Deposition: Similar to MIM technology using FDM technology
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Fabricacio Additiva en metall

Principals caracteristiques de les aplicacions de la 3DP en metall

« Alt valor afegit

 Reducci6 de pes

» (Geometries complexes

 Consolidacié de conjunts de peces

* Alts requeriments mecanics

 Volums de fabricacio relativament baixos

* Principals sectors: Médic i Aeronautica
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Fabrlcac‘o Addltlva en metall |N(3D)USTRY FROM NEEDS TO SOLUTIONS

» Les tecnologies existents estan millorant en velocitat, prestacions i control de procés perd
encara queda cami per recorrer per poder obrir-se a noves aplicacions de major volum |
menor cost.

 Actualment es pot imprimir en una gran varietat de metalls on destaquen I'alumini, els acers i
acers inoxidables, Inconel, titani i alguns metalls preciosos.

 El principal repte per adoptar aquesta tecnologia es determinar un cas d’'us amb un alt

requeriment mecanic i on la llibertat de disseny aporti prou benefici per assumir els costos de
fabricacio.

Cambra de Manresa — La impressié 3d metal-lica 8



IN(3D)USTRY
Comparativa de tecnologies de AM metall
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Comparativa de tecnologies de AM metall A RCELON A

Comparativa de costos de FA amb metall respecte tecnologies tradicionals per a
series grans en aplicacions industrials

IN(3D)USTRY | INDUSTRY

Comparison: Conventional vs. AM cost [EUR] lllustrative
(rf. 55 X) ( c. 70 ?{\' f/?. 45x) le. 10 :9 (e 05x
v v T
400 1,600 310 1,200 750

11

|

Note:
¢ > Additional post-processing steps
P [ not included

> Suitable alternative AM material
chosen, where necessary

m=1.1kg m=3.1kg m=09kg m =29 kg m = 0.8 kg Conventional process: Material
14307 3.3211 1.7223 1.4832 MAR-M-509 [ Conventional process: Process

Common rail Brake body Sun gear Fan impeller Turbine blade I ~M: Material and process 10
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Consideracions:

 Latecnologia de fabricacio per llit de pols és la més estesa

Cambra de Manresa — La impressié 3d metal-lica 11
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FROM NEEDS TO SOLUTIONS

Consideracions:

 Latecnologia de fabricacio per llit de pols és la més estesa

 Es tracta d'una tecnologia madura on el principal factor limitant és el cost. Els costos de les tecnologies
de fabricacio en metall encara estan molt lluny respecte els costos de fabricacié tradicional en metalls.

Cambra de Manresa — La impressié 3d metal-lica 12
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Consideracions:

 Latecnologia de fabricacio per llit de pols és la més estesa

 Es tracta d'una tecnologia madura on el principal factor limitant és el cost. Els costos de les tecnologies
de fabricacié en metall encara estan molt lluny respecte els costos de fabricacié tradicional en metalls.

» Gran rellevancia en temps i en cost del Post processat
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Consideracions:

 Latecnologia de fabricacio per llit de pols és la més estesa

 Es tracta d'una tecnologia madura on el principal factor limitant és el cost. Els costos de les tecnologies
de fabricacié en metall encara estan molt lluny respecte els costos de fabricacié tradicional en metalls.

» Gran rellevancia en temps i en cost del Post processat
* Un cop es desenvolupin més les tecnologies de Binder Jetting (impressié amb aglutinant) es podran
aconseguir reduccions significatives de cost que poden ampliar el nombre d’aplicacions de la fabricaci6

additiva en metall. Tot i aixo aquesta tecnologia requereix obligatoriament d’un procés de sinteritzacio
posterior en un forn per aconseguir les caracteristiques finals.
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Consideracions:

 Latecnologia de fabricacio per llit de pols és la més extesa

 Es tracta d'una tecnologia madura on el principal factor limitant és el cost. Els costos de les tecnologies
de fabricacié en metall encara estan molt lluny respecte els costos de fabricacié tradicional en metalls.

» Gran rellevancia en temps i en cost del Post processat

* Un cop es desenvolupin més les tecnologies de Binder Jetting (impressié amb aglutinant) es podran
aconseguir reduccions significatives de cost que poden ampliar el nombre d’aplicacions de la fabricaci6
additiva en metall. Tot i aixo aquesta tecnologia requereix obligatoriament d’un procés de sinteritzacio

posterior en un forn per aconseguir les caracteristiques finals.

» Requereix de coneixements avancats i/p partners adequats per poder estudiar els possibles casos d’Us i
treure tot el profit a la tecnologia.
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BARCELIONA

La cadena de valor de la FA
s s g
s
o
2 B

items for clients)

Material suppliers

N

Software developers

Supply of 3DP systems, materials and other
3D scanning/reverse 3DP related services:
engineering — Supply of manufacturing companies
companies —= Supply of service providers
Supply of end customers (B2C)
Supply of 3D printed objects

i Cambra de Manresa — La impressié 3d metal-lica
Source: EY



Principals proveidors de Maquinaria

e%s i GE Additive

TRUMPF

CONCEPTLASER

a GE Additive company

S L M ;/ >

SOLUTIONS &

v

Additive Industries DMG MDR'
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£ENVISIONTEC

@ ExO

I'..; Desktop Metal


http://www.renishaw.es/
https://www.eos.info/en
https://www.ge.com/additive/
http://www.conceptlaserinc.com/en/home.html
https://slm-solutions.com/
https://www.trumpf.com/en_INT/applications/additive-manufacturing/
https://additiveindustries.com/
https://en.dmgmori.com/products/machines/advanced-technology/additive-manufacturing/powder-nozzle/lasertec-65-3d-hybrid
https://envisiontec.com/
https://www.exone.com/
https://www.desktopmetal.com/
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GMNESTUSO UTIONS
RCELONA

REPTES DE L’ADOPCIO DE LA FABRICACIO ADDITIVA

Cambra de Manresa — La impressié 3d metal-lica 18



IN3D)USTRY | INDUSTRY

FROM NEEDS TO SOLUTIONS

REPTES DE LA FABRICACIO ADDITIVA

1. Identificar el business case

Els beneficis a llarg termini de la fabricacié additive son clars:

Reducci¢ de costos derivats d'utillatges, motlles 0 matrius
Capacitat de produir geometries complexes de forma rendible
Alt grau de personalitzacio de producte sense increment de cost
Gran flexibilitat de producci6

Riscs

ASSET TRAP

ELEVADA INVERSIO INCIAL en considerer el procés complet (maquinaria, post processat, software,
materials, metrologia)

Cambra de Manresa — La impressié 3d metal-lica 19
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FROM NEEDS TO SOLUTIONS

REPTES DE LA FABRICACIO ADDITIVA

1. Identificar el business case
Facilitadors:
- Service bureaus com ajuda gracies a menor cost | gran expertesa per identificar casos d’aplicacié

- Els costos d’adquicici6 i operaci6 de la fabricacié addiiva s’estan reduint a mesura que avanca

Cambra de Manresa — La impressié 3d metal-lica 20
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FROM NEEDS TO SOLUTIONS

REPTES DE LA FABRICACIO ADDITIVA

2. Volum de produccié

Necessitat de escalabilitat i velocitat per poder assolir elevats volums de produccié seriada

Cal considerar no només la velocitat de fabricacio sino també els pre i post processats de la
produccio.

El post processat ocupa entre el 30% | el 60% del temps de produccié. -> Falta automatitzacié.

Cambra de Manresa — La impressié 3d metal-lica 21
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IN(3D)USTRY

REPTES DE LA FABRICACIO ADDITIVA

3. Repetiblitat

Key Process Variables of Metal AM

Beam Speed Beam Shape Beam Control ‘ Beam Type ‘ Chamber type Scan offset
Gas flow Platform Temp 0; Level Moisture Level Personnel Cleanliness
Powder type | Powder Size Chemistry ‘ Machine | | Chamber size ‘ | Focus offset |
Workmanship | Storage ‘ | Handling ‘ Machine Defects Morphology
Column Temp Particle shape Tap Density ‘ Flowability ‘ | Feed rate ‘ ‘ Line offset |
Cooling Rate ‘ Energy Density | | Gas Type ‘ Hatch Distance Roughness Focus offset
Chamber Pressure Column Pressure Grid Voltage £ Deviation Idle time Focus offset
Training Experience Beam Accuracy ‘ Humidity ‘ | Calibration ‘ ‘ CAD Data

Addifive Manufsctuning: Qualification of & Special (nof-so-special) Process

Font: Oerlik% AM
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REPTES DE LA FABRICACIO ADDITIVA

4. Materials Disponibles

Materials disponibles limitats

Manca procesos de certificacié estandaritzada d’aquests materials

Cambra de Manresa — La impressié 3d metal-lica 23
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REPTES DE LA FABRICACIO ADDITIVA

5. Seguretat digital

24
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INDUSTRY

FROM NEEDS TO SOLUTIONS

REPTES DE LA FABRICACIO ADDITIVA

6. Estandarditzacio i certificacio de processos

Certification Process - Documentation

+ Models

» Drawings

+ Calculations

+ Risk Assessment

» 10M Manual (for part)

Training records
Digital file control
(PLM)

Lloyd's Register

Powder certificate
MSDS

Material certificate
(EN10204)

Materials

» Powder sampling
» Powder testing
= Cleanliness of

equipment

Manufacturing Plan

+ Route cards
+ HT/Furnace records

» Route cards
Physical records
Build inspection record
(pre- and post-build
checks)

Manufacture Post-process
Equipment + Work Instructions
maintenance — part & powder
Environmental controls removal

Health & safety — heat treatment
controls (e.g. PPE) - separation of parts &
AM system specimens from build
qualification (test platform

artefact) - Finishing procedures
Calibration & + Purchase

cleanliness of specifications

Facility Control Plan

- Route cards
+ Inspection records

(with pass/fail criteria)

+ Justification for

inspection method
used for part

Inspection

Maintenance &
calibration of
equipment

= Physical records
» Training records

25
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FROM NEEDS TU SDLUTIUNS

REPTES DE LA FABRICACIO ADDITIVA

7. Formacio

Skill Gap — Formacié de talent
Captaci6 de Talent

Retencio de talent

Cambra de Manresa — La impressié 3d metal-lica 26
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FROM NEEDS TO SOLUTIONS

REPTES DE LA FABRICACIO ADDITIVA

8. End-to-End Workflows

+ No hi ha un sol paquet de software que et permeti gestionar des de stocks de materia prima fins al
producte acabat

* Aquests programaris s’han de poder parlar entre ells per treure el maxim profit a la fabricacié digital

* No es facil gestionar la complexitat d'impressid quan es vol imprimir Voxel a Voxel

Cambra de Manresa — La impressié 3d metal-lica 27
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SESSIO
FORMATIVA:
INTRODUCCIO
A LA
FABRICACIO
ADDITIVA +

. IN3D)UsTRY | INDUSIRY
Servei SOM3D 2019 s ATCELON A

Servei d'orientacio en Manufactura 3d

2n 3r 4t 5¢
VISITA QUESTIONARI/ DIAGNOSI TALLER DE
GUIADA ENTREVISTA D'ORIENTACIO BROKERATGE
INDUSTRY
2019 Per analitzar cada Estudi personalitzat
cas de forma orientatiu per cada cas +
Exemples individualitzada documentacié/continguts
d’'aplicacions i formatius per cada cas
tecnologies
industrials

1) Generalitat
Y de Catalunya
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THE WHOLE
TECHNOLOGICAL
UNIVERSE TO MAXIMISE
INDUSTRIAL RESULTS

29



INDUSTRY

FROM NEEDS 10 SOLUTIGNS

IN(3D)USTRY
INDUSTRY FROM NEEDS TO SOLUTIONS

018 m7 018
IN{30)USTRY
T NaousTRY T NaDusTRY DR Pﬂﬂ
37 94 91 150
Exhikitors Exhibitors Exhibitors Ewhibitors
3.333 3.500 5.400 15.000
Frofessional visitors Frofessional visitors Professional wisitors Professional visibors
1.575m’ 2.475m’ 4525 m’ 8.000 m*
Exhibition area Exhikaticn ares Exhibifion ar=a Exhibition area
1 1 4
Industry Indiuztry ndustries
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= EXHIBITION AREA = INDUSTRY ARENA = IN(3D)TALKS

Prototypes, short series This is & grest spate & space for talks in which

and innevatrve propesals fior mnovation where the forerunners of this digrtal

will be displayed to partners hawe the chamce trensfermation market help us

enable pioneers to seek to present their Advanced to find the best paths towards

inspiration. Manufacturing applications the implamentation of production
and solutions in a unigue processes applying cutting-edge
setting of co-creation technalogies.

Specific activities and contents far
&ll the profiles imterested in &l the
Industries: The Artomotive Seotor,
Aeronuirtios, Health, Indusirisl
Cambra de Manresa — La impressié 3d metal-lica AM, Retall and Consimer Goods, K |
completely apen to all the visrbors.




IN3D)USTRY | INDUSTRY

FROM NEEDS TO SOLUTIONS
BARCELONA

INDUSTRY FROM NEEDS TO SOLUTIONS

FRODUCTS AND SERVICES: EXHIBITION AREA

ADDITIVE MACHINE MOULDS PLASTIC HEW DESIGN AND AUTOMATION CONNECTIVITY
MANUFACTURING TOOLS AND DIES TRANSFORMATION MATERIALS SERVICES AMD ROBOTICS AND DATA
nlmwm| !E'_“.‘I‘.-."' s L‘!_'.-'-ELW_"’ = ¥irans

KNOWLEDGE: CONGRESSES

IN(3D)TALKS MAY wm) Cyber Ethical
MANUFRCTURA ANAHTADA Rarys
CORGRESD
AUTOMATION CYBERSECURITY AND
AND ROBOTICE ETHICAL HACEING
COMGREES CONGREES
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Moltes Gracies

Ens veiem a
INDUSTRY From Needs to Solutions 2019
B6ACE1E0Q

29-31 d’Octubre

Antoni Cami
acami@firabarcelona.com
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