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Motivation

¢ Aim of project:

Reduction of density Pumc < Psteel
Stiffness equal or higher than steel

¢ Chosen approach to achieve the aim:

Combination of Steel & ceramic particles (d<10um)
Content of ceramic particles: <20 Vol.-%
¢ Final aim:

Production of Lightweight steels on large scale (CCC e.g.)
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¢ General selection criteria for reinforcing phase of MMC's
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¢ General selection criteria for reinforcing phase of MMC's

Pummc < Psteel
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Idea:

Injection or stirring into liquid steel

Young’s modulus E (GPa)
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1. jp' (Membransteifigkeit)

= (Beulfestigkeit, Crash)

3. (Zug- /Druckfestigkeit)

Steel content in car structure ~65%

Ref.: Walch C.: ,Vom Stahlblech zur Karosserie*, Presentation at CoM
,Herstellungswege fiir Sonderstahle®, SS13.
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p (Platten-Biegesteifigkeit)
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p (Knicksteifigkeit)

Steel content in car body shell ~35%
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Motivation

Increase the amount of steel products (automotive body shell) - flat products

Ref.: Walch C.: ,Vom Stahlblech zur Karosserie*, Presentation at CoM
,Herstellungswege fiir Sonderstahle®, SS13.
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* = CeramiCpowder
e = Fepowder

Iron powder &

10 or 20 Vol.-% ceramic particles

analysis (gas)
A

=

charging of samples

ceramic saftey pipe
Al20s

1600°C

10 Vol.-%:

AIN, ZrOz*
20 Vol.-%:

AlIN, ZrO:

* .. half (A) - half (B)

T=25°C T<T

** .. shrinkage due to

sintering
C

T>T

10 Vol.-%:

TiC, TiB:
20 Vol.-%:

TiC, TiB:

10 Vol.-%:
BN
20 Vol.-%:
BN

MC - sample behavior

MMC keeps sintered geometry

MMC flows towards the inner
alumina crucible geometry

Complete separation of both
phases




MMC - sample behavior
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Summary & Conclusion

¢ Density reduction & stiffness increasement possible

o Nitrides - thermodynamic instability is the main problem, no MMC.
- Borides -> dissolution leads to unfavorable phases (e.g. Fe,B)
o Carbides -> dissolution leads to good wettability - good distribution

o Oxides - poor wettability is the main problem - agglomerations

¢ Thermodynamic stability & wettability are a key factor for MMC
and have to be taken into account during particle selection.
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