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EUuCARD? Introductory pictures

courtesy of CREAM

No.= SUPRA4OVP-2501  \00um

Mag= 190X

WO= 11 mm 26006 mBar

Collimator jaw candidate




\/EUCARDZ Introductory technologies

inductive hot pressing

injection cycle:
sample size:
feature size:
A atmospheres:
Tool material:
sintering temp.:

powder injection moulding

5 - 30 sec / sintering several hrs

3 - 50 mm Dia., best below 8g/part

0,1 mm, nano sizes

air, vac., H,, N, Ar, froming gas

steel for injection, pressureless sintering
up tp 2.500 C

heating rate:

cycle time: 10 - 60 min
sample size: 10 - 50 mm Dia.
atmospheres:  Vac, N, Ar,

froming gas
Tool material:  graphite

20-300K/min

g N\
direct hot pressing
cycle time: 1/2-6 hrs
sample size: 300 mm Dia.
atmospheres:  Vac.,, N, Ar,
froming gas
Tool material:  graphite
heating rate: 20-300K/min
(N J
( 1\

conventional hot pressing

cycle time: 6-18 hrs

sample size: 200 mm Dia.

atmospheres:  Vac., H2, N2,
Ar, froming gas

Tool material:  graphite

heating rate: 10-20K/min

»
rapid sinter pressing
cycle time: 10 - 90 sec
sample size: 10 - 30 mm Dia.
atmospheres:  air, shielding gas
Tool material:  steel, ceramic

up tp 150 MPa

heating rate: 1000 - 4000 K/min

Powder Blown Manufacturing

cycle time:
sample size:
feature size:
atmospheres:
Tool material:

5 min - several hrs
upto 1,5x2m
min. 1 x 1 mm

air, shielding gas
no tools needed

4M
a d d itive technology: plasma transfer arc
Multi Material Systems

graded components
3D printing

Focus on light weight metals like
Ti, Al, Mg and composites
as well as tough and hard coatings




mRDZ Thermal Management
SN Materials Workshop

Direct Feedback:

Good response from audience during the session breaks.
Interesting industrial application ideas arising

New R&D leads and contacts forming

Collecting many business cards

Outcome for RHP:

New application areas for Eucard 1+2 co-developed materials
New ARIES topic of additive manufacturing to be established
Hardly any industrial follow-up after the workshop



\/EUCARDZ Novel ARIES topics as outcome.

WP JRA14 — ,Promoting Innovation® will include serveral
RHP related activities.

Planned activities:

& Materials for extreme thermal management

& Demonstrate AM of MgB2 for large dimensions
(applications: novel beam pipes, RF cavities, ...)

& Other advanced applications for Metal-Diamond
composites like novel luminescence screens for
particle beams, quantum computing, florescence
imaging, ...

CPTi + NDs (1.8%vol.)

Top: additive manufacturing ,4MSystem*
Left: Titanium Matrix with fine dispersed NanoDiamonds

Middle: Stripes of thin Diamond Composites after
manufacturing in the hot press.




mRDZ Thermal Management
SN Materials Workshop

Thank you to the organizers and all Eucard 2 community
for giving us the opportunity to present our work and
state of development at this plattform!



