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Dislocation Deformation Mechanisms
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Dislocation Deformation Mechanisms

Large scatter of values in the literature

One reason: nm-sized precipitates are often overlooked
and CCA are interpreted as HEA

Particle-strengthening is a promising mechanism for
application of high-strength CCA at elevated temperatures

Deformation Mechanism

= Fundamental understanding of
= dislocation-based deformation mechanisms
= dislocation-particle interaction

» at elevated temperatures
50 nm

P Cr>22at.-%
Bl Cu>15at.-%

in concentrated solutions is still in its infancy.
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Investigated CCA systems and AM

CrFeCoNi AICrFeCoNi AICrMnFeCoNi

A1 @ B2 matrix (multiphase alloy) @ A2

+ Nitrogen B2 B2 + Nitrogen
L in A1 matrix in A2 matrix
CrN (?) AIN (?)
in A1 matrix I:> 4 matrix/particle combinations targeted in A2 matrix

Deformation Mechanism

il Requirements: Selective Laser Melting (SLM) is a
= = Flexibility in compositions process enabling rapid alloy prototyping
Ell = Chemically homogeneous
=l = Supersaturated solid solution process showing rapid solidification
fé » nm-sized, well-dispersed precipitates
= = sufficient sample sizes for mech. testing near net-shape process
CrFeCoNi
I:> But: Control over powder quality essential! b; Sel_,\ﬁ |

= Powder chemistry
= CCA powder microstructure
= Flowability

Literature data = o
I. Todd _et al., Sc‘rg,l Ma_t_er. 99 93-96 (2015)

Powder Technology
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Toolbox and preliminary work
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Deformation Mechanism

e e

0 L
000 001 002 003 004 005 Of

‘i ‘ 7 0.5 nm,

N. Peters, MPIE unpublished

Characterization

adjusted process parameters
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APT of nitrided Fe-Al-Cr

Additive Manufacturing
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and collaborations

Dr. V. Srivastava

Prof. S.-P. Hannula WP1 « Develop powder synthesis of particle-
B: ,i' f/lpephﬁlsefl(as)PP) strengthened CCA
Dr. O. Riemer (SPP) = Ensure composition-independent powder

flowability and hence processability

Powder WP2 « Establish Selective Laser Melting as
tech. component production process for particle-
strengthened CCA
= Flexible and fast production of
homgeneous cm-sized parts

WP3 « Fundamental understanding of dislocation-

Charac- based plasticity in CCA matrix and particle-
terisation strengthened CCA
= Tailor mechanical properties at variable
Mech. Additive temperatures

testing Manuf.

Dr. A. Weisheit (SPP)

Prof. Schleifenbaum (SPP)
Dr. M. Feuerbacher (SPP)
Dr. M. Heidelmann (SPP)

Prof. Dr. M. Bamberger J. J. J. Thank you for your attention!
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