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Material properties and imperfections are a major in-
fluencing factor for the behavior of components un-
der operational loads and for the lifetime of compo-
nents and installations. Characterization and imag-
ing of material properties on multiple length scales is
an essential tool in studies of material behavior un-
der the expected loads and of damage mechanism
and progression. The Department NDT and Materi-
als Characterization with its equipment and exper-
tise can study and characterize different material
properties down to the nm-scale range. The knowl-
edge gained through characterization and imaging
can be applied to optimize material properties and
fabrication processes, and will contribute to the iden-
tification of causes for component failures.

The department's laboratories are accredited ac-
cording to DIN EN ISO/IEC 17025:2005 for different
NDT methods (UT, RT, VT, MT, and PT), metallogra-
phy, and electron microscopy. The department also
holds accreditation according to DIN EN ISO/IEC
17020:2012 as inspection body type A for determina-
tion of conformity with requirements of the High Pres-
sure Gas Pipeline Ordinance (Gashochdrucklei-
tungsverordnung - Gas HDrLtgV).
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Research / Development

e Study of materials microstructure and its relation

to material behavior under loads (thermal, me-
chanical)

Determination and characterization of features re-
lated to damage mechanisms, such as optical mi-
croscopy for visualization of creep cavities or
study of the evolution of precipitates using scan-
ning electron microscopy (SEM) and transmis-
sion electron microscopy (TEM) imaging

Novel sample preparation techniques for metallo-
graphy and electron microscopy

Scientific and technical studies and projects' re-
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Application of ECCI technique within the field-
emission-SEM AURIGA for determination of dis-
location densities

Thermodynamic simulation of phases and precip-
itates in high-temperature creep-resistant steels
Evaluation of the impact of microstructural prop-
erties on hardness and deformation resistance in
nickel alloys for power plant applications

Studies on ultrasonic inspection of austenitic
stainless steel welds, nickel alloy welds, and dis-
similar metal welds

Evaluation of uncertainties in non-destructive test-
ing for probabilistic reliability assessment of com-
ponents

Transfer of scientific research results into on-site
applications for safe and reliable operation of com-
ponents and installations

Stuttgart Research Focus (SRF) Advanced Mate-
rials Innovation and Characterization AMICA:
Initiation of a shared experimental and numerical
infrastructure for multi-scale materials character-
ization of modern materials

Interdisciplinary development and implementa-
tion of ideas

Linking of experiments and simulation on multiple
scales

Generation of comprehensive information to de-
termine material properties and component be-
havior

Transfer of basic research into application-
relevant developments and services in the field of
material characterization

Testing / Imaging / Characterization

® Microstructure characterization using optical and
scanning electron microscopy, including quanti-
tative evaluation with automated image analysis
techniques

® Hardness testing

® Determination of the chemical composition of
steels and aluminum alloys (spectral analysis)

® |maging of surfaces and characterization offrac-
ture surfaces and cracks using scanning electron
microscopy (SEM)

® Transmission electron microscopy (TEM) for
high-resolution microstructural imaging, analysis
of crystallographic phases, and determination of
local chemical composition on a nanometer-
scale

® Thermodynamic simulation for determination of
phase diagrams and precipitation processes

e Characterization of material condition and mate-
rial properties, including flaws, for metals and
non-metals

e Non-destructive testing of individual parts in small
or medium quantities in the lab and on site

e Independent third-party inspections and evalua-
tions (inspection procedures/ execution of NDT/
NDT results)
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