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\/EUCARDZ Introductory technologies

inductive hot pressing

cycle time: 10 - 60 min

sample size: 10 - 50 mm Dia.

atmospheres:  Vac,, N, Ar,
froming gas

Tool material: ~ graphite
heating rate: 20-300K/min

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

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

injection cycle:
sample size:
feature size:
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

additive

J
p

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: 5 min - several hrs
sample size: up to 1,5x2m
feature size: min. 1 x 1T mm

atmospheres:  air, shielding gas
Tool material:  no tools needed
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
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@QDZ Interface Modifikation
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XRD Analysis shows Carbide phases (TaC) in the sample
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Compared to Ta, TaC exhibits smaller crystallite grains.

Diamond
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Cycling behavior
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@ high temperatures
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@QDZ Thermal influences
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Aluminium-Diamond
Local Inserts (see below 50x50mm) can be directly implemented
into a pure metal base plate (e.g. Al).
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Copper-Diamond (rapid hot
pressed):

for thin cladding layers compared to
the composite core, the coefficient
of thermal expansion is dominated
by the one of the core. Obviously
this is no longer true, when cladding
layer and core have similar
thicknesses.
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@DZ Oxide layer on Al-Dia

Electrical insulation by oxide layer
Layer was formed on the Al surface
Silverpaste was attached to test electrical insulation

After two days el. conductivity was observed.
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Al203 layer was found to be porous structure
Thickness was approx. 40um
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Areas with diamonds sticking out through the surface
were observed to show similar behavior like the pure
Aluminium/Alumina layer

Signal A 00KX WD= 11mm Signal A= SE2 EHT =20.00 kV Date



®D2 Summary

Manufacturing routes by hot pressing

Interface between diamond and matrix by insitu formation
during hot compaction or by precoating the particles

Thermal cycling stability needs to be addressed in more detail
Geometrical tolerances to be addressed by an engineering
approach, cutting, grinding and polishing of diamond containing
sections is very tricky, time consuming and expensive, not always
giving satisfying results.

Other concepts:

Experience and results may help to understand the challenges
and find solutions for them.

Besides physical properties, applications can throw up additional
demands e.g. machining or surface finish
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Thank you for your attention.

I believe that your CPU needs extra cooling
but can I have just a little bit more
space for food in the refrigerator?




