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deals with friction, wear and the use of lubricants.
Those who control them can increase the quality of equip-
ment, machinery and facilities, and improve their reliability and
efficiency by reducing losses. At the Technopol Wiener Neus-
tadt, a high concentration of competence in this field of tech-
nology has been created.
The figures speak for themselves:
research facilities
areas of expertise
employees



research institutes at the
Technopol Wiener Neustadt
have successfully applied their
expertise in the Tribology technol-
ogy field in many applications. In
the following pages, we present
some examples.

Analysis and examination of materi-
als and components for extreme oper-
ating conditions

Development of composite materials
and components for specific abrasion
systems

TRIBOLOGY

Development of innovative electrochem-
ical processes for customized functional
high-tech coatings via puls and disper-

sion separation '
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Analysis and optimization of lubri-
cants and exploration of their inter-
action with component surfaces.
Examination of lubricant and fuel
parameters. Design and implementa-
tion of measure and sensor systems
for lubricants

Exploration of wear mechanisms
and development of wear progno-

sis models as well as manufacturing
and analyzing of metalpowder based
coatings with tribologically optimized
characteristics

Exploration of tribological parame-
ters and processes as well as design-
ing application-specific optimized
abration systems. Design and imple-
mentation of measuring and sensor
systems for recording tribological
characteristics. Characterization and
test of materials and surface pair-
ings in terms of optimized friction and
wear behavior

Exploration and design of experiment
supported, scale independent calcula-
tion models for simulating and model
assembly of tribological compo-
nents and systems including specific
characteristics




Inspection and testing of materials -EE
for the aerospace industry

of materials
and components for extreme operating
the aerospace industry, materials and the components conditions

made from them often have to withstand extreme loads. In
this regard, AAC can provide its expertise in the field of mate-
rial testing and the possibilities of the ESA-certified Space
Materials Testhouse. Thus, the thermomechanical proper-
ties of fibre-reinforced ceramics are examined when these —
as in outer space — are used at 2500 °C and in reduced oxy-
gen atmospheres. Materials were also tested that are used
to prevent galling in outer space.

High-performance m

ceramic composite tools

of composite materials
and components for specific abrasion
provides its materials and tribology expertise for systems
solving industrial tasks as well. For example, high-per-
formance full tools for DCls based on ceramic composites
were developed. With these, the efficient and cost-effective
machining of high-performance materials is possible, entail-
ing an efficient process for the substantial reduction of pro-
cess times in the production of near-net-shape DCI blanks.

"ACC develops light and composite materials
for aerospace and industry".




of lubricants
and exploration of their interaction with
component surfaces. Examination of
lubricant and fuel parameters. Design
and implementation of measure and sen-
sor systems for lubricants

of lubricants
and exploration of their interaction with
component surfaces. Examination of
lubricant and fuel parameters. Design
and implementation of measure and sen-
sor systems for lubricants
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Forecast of higher base numbers
of marine engine oils through IR

engines are usually operated on the high seas with

heavy oil. The high sulphur content leads to significant
acid build-up for which reason high-basic engine oils are used.
At the AC?T, a method was developed to allow for the quick,
local determination of the total base number (TBN) of marine
engine oils. An indirect determination by infra-red spec-
troscopy and chemometric modelling is used is used here.

The research activities were based on artificial oxidative age-
ing, with which heavily aged oils with high oxidation, acid
content and an increase in viscosity were produced. With the
analysis data collected, chemometric models for predicting
the TBN from IR spectra were produced.
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Thermal stability and particle formation
of turbine oils

turbine oils should enable the longest possi-
ble operating times without shut-downs of the equip-
ment involved. To prevent the formation of oil-soluble and
insoluble ageing products, they must be characterised
by high resistance to oxidation. At the AC2?T, a method
for artificial ageing was developed to described the ten-
dency towards particle formation as close to reality as
possible. The research was carried out on various com-
mercial turbine oils. It was shown that a high oxidation
resistance does not necessarily mean a high resistance to
sludge and deposit formation. Application-specific assess-
ment methods thus lead to better oil selection..



Laser cladding of m&r

tribological components

the design of wear-resistant surfaces, cost-effec-
tive thick-film applications and surface modifications by
means of thermal spraying, plasma and high-power laser
technologies are used. Through the use of an industrial 8 kW
direct diode laser, at AC2T, it is possible to learn about tech-
nologically advanced wear protection solutions, research
them and employ them in a targeted manner. The layout of
the facility periphery makes it possible to produce prototypes
and sample parts for industrial use. Through customised and
controlled process management, high deposition rates with
optimised application properties can be achieved.

Tribological parameters &ZT
in technical and biological systems

the AC?2T, reference is made to the analysis of com-
plex tribological processes in technical systems at the
micro, meso and macro levels and the identification of sig-
nificant influence parameters. This includes the continuous
and nanoscopic measurement of wear and friction through
which the model and real systems are compared with each
other and findings are merged. An example of this is the con-
tact between the piston ring and the cylinder in the internal
combustion engine. But the expertise can also be used for
research on biomedical tribological systems (e.g. the friction
of biologically active cartilage) to determine causes for their
failure and implement improvement measures.

of wear mechanisms and
development of wear prognosis models
as well as manufacturing and analyzing of
metalpowder based coatings with tribolog-
ically optimized characteristics

"The AC?T Centre of Excellence acts as a
central node for national and international
research activities in tribology’".

of tribological parameters and
processes as well as designing applica-
tion-specific optimized abration systems.
Design and implementation of measuring
and sensor systems for recording tribo-
logical characteristics. Characterization
and test of materials and surface pairings
in terms of optimized friction and wear
behavior




Computer-assisted MZT

of wear mechanisms and multi-scale tribology T
development of wear prognosis models
as well as manufacturing and analyzing of
metalpowder based coatings with tribolog-
~ ically optimized characteristics

research department "Computer-assisted Multi Scale

Tribology" at the AC2T also supports all research projects

in the Centre of Excellence through the development of algo-

rithms and provision of adequate software tools. Examples
of the implementation of this expertise:

Calculation of tribologically stressed components
(wheel-rail contact, gearing contact, etc.)

Modelling of lubrication conditions in slide bearings and
transmission components

Modelling of the lubrication gap when rolling
sheet metal

Modelling of sheet metal forming processes

i &
Coating systems for %%M\@
various requirements

of innovative electrochem-

ical processes for customized functional

high-tech coatings via puls and dispersion Happy Plating, complex coating systems are analysed

separation on the basis of a profound understanding of basic inter-
actions between electrochemical processes, electrolytes,
particles, materials and work pieces. Based on this, the team
of experts develops coating systems depending on the func-
tional requirements on the surfaces (corrosion resistance,
hardness, density, layer uniformity, etc.) for all size dimen-

] sions — from micro system components to large machine

& parts.
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