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i-TRIBOMAT in short N i-TRIBOMAT

Tribological Characterisation Services

“i-TRIBOMAT is the Open Innovation Test Bed for Materials Tribological Characterisation”
Wherever moving bodies are in contact with each other, the respective materials
undergo certain friction and wear that define their tribological performance.
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Performance

new materials Innovative Industrial Applications product design

teel, alloys, pol ; : : sectors: energy, transport,

" coatings, lubricants. e e SeRdos manufacturing.
Industrial innovation among European industry calls for the incorporation of new advanced
materials that requires an extensive tribological characterisation.

i-TRIBOMAT aims at establishing the world first open test bed for tribological characterisation of
materials to support industrial innovations by upscaling new advanced materials to the
mechanical component level.
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i-TRIBOMAT in short

Ni-TRIBOMAT

Intelligent Open Test Bed for Materials
Tribological Characterisation Services

Industrial Motivation
“Reduction of time to market & costs for materials up-scaling”

The i-TRIBOMAT offer combines conventional
laboratory tribotests with Artificial Intelligence
tools, i.e. federated data analytics, database
searches and finite element modelling, which allow
up-scaling laboratory test results and online
monitoring data to infer friction and wear
behaviour of real components.

I-TRIBOMAT is built on 4 Interacting Units:

 Shared infrastructure - Enabling standardised
tribological materials characterisation services

* IT-platform- Data driven services

 Collaboration interface- Virtual work rooms and
lab-to-field upscaling tools

« Single-Entry Point - Service Provider

£i-TRIBOMAT

The Single-Entry Point for materials tribological
characterisation services

collaboration interface
lab-to-field surrogate models
Upscaling virtual work rooms
IT-platform

; < data data

shared infrastructure

model, component & bench tests: calibration, protocols, results

surface characterisation § design of experiments
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i-TRIBOMAT in short N i-TRIBOMAT

Tribological Characterisation Services
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TRL4 up -scalin TRL 6 use case

An intelligent tribological infrastructure is set up. GRANTA and ATOS as artificial
intelligence experts develop the IT platform and 5 of the most competent European
tribology centres, AC2T, BAM, VTT, LTU and TEKNIKER, provide their expertise and share
their tribological characterization equipment, among which are more than 100
tribometers. The project also includes 3 use cases lead by TOYOTA, MOVENTAS and
TRYGONAL.
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Ni-TRIBOMAT

Intelligent Open Test Bed for Materials
Tribological Characterisation Services

industrial users & i-TRIBOMAT SEP
customers

down-scaling
transferring operational conditions
via modelling & simulation to
laboratory for realistic tribo(logical)-
testing

new materials &
product design

selecting tribometers from the
shared infrastructure

pin-on-disc, ball-on-disc, cylinder-on-
liner, rubber wheel, thrust washer,
ball-on-rod, block-on-ring, FZG-test,
drag friction test, journal bearing
test, sealing test stand, vacuum
tests...

operational conditions
load, speed, temperature...

tribological system & tribological
mechanisms

designing experiments (DoE)
cost- and time-efficient testing
matrix

TRL4 &5

d fou

up-scaling
transferring laboratory results
to field application (lab-2-field)

services
material chracterisation
tribo-testing and triboanalytics
data-driven knowledge
data storage, sharing, analytics,
artificial intelligence methods, ...

collaboration interface
virtual work rooms
numerical simulation
surrogate models, ...
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Each function that the OITB i-TRIBOMAT will perform for the provision of the service is defined as
an independent module.

These service modules are stand-alone. In each of these modules, input and output data of a pre-
established nature are defined, as well as the different roles played by the operators and experts in
charge of carrying out these functions.

According to the customer's requirements, each service has been designed ad-hoc, sequentially
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i-TRIBOMAT Business Model D i-TRIBOMAT

Tribological Characterisation Services

Test Bed Operation — B2B relations

project partners B2B SEP - NEW LEGAL ENTITY B2B customers

AC2T, VTT, TEK, BAM, ﬁ AC2T, BAM, GRANTA, TEK, VTT SMEs, industry, RTDs, academic,
Ni-TRIBOMAT others

Intelligont Open Test Bed for Matorials
Tribological Characterisation Services

LTU, GRANTA, ATOS

Translators
supplying services to SEP offers services to market Network market
Standardised A Shared infrastructure SEP - NEW LEGAL ENTITY Ni-TRIBOMAT
tribological operated & owned by: AC2T, BAM, VTT, TEKLTU Shareholder: AC2T, BAM, GRANTA, TEK, VTT e
characterisation Services 1 :
cervices offered to SEP by partners, SEP to customers A .................................... : B ..................................... : C ......................................
Data driven B IT- tI?:ltI)or?EP Shared IT - platform Co.llaboration
services operated by: i i infrastructure Pl Pl interface
Services 2: ;i Pl P
offered to customers by SEP ‘ Pl ‘ P ‘

Virtual C Collaboration interface Services 1 Services 2 Services 3
workrooms and operated by: SEP Tribotests, i i Dataservices,data | i workrooms, simulation,
up-scaling Services 3: x characterisation P sharing, storing P virtual upscaling
services offered to customers by SEP P IV} i

© i-TRIBOMAT Intelligent Open Test Bed for Materials Tribological Characterisation Services



Success Cases of Collaboration with the Industry * m-TRIBDMAT

Tribological Characterisation Services

CASE STUDY 1 : comparison of sealing system gasket materials under real working conditions

Service 1 Service 3

Load

Elastomeric seal

Movement direction

Test chamber

Oil bath

Pilot for tribological testing of seals

- Laboratory set-up for
Friction vs speed

500 tribological testing of seals
£ 450 T —
g 400
'2 ——Seal Material 1 .
g 350 Seal Mateial 2 Thermal degradation of
g 300 — e |~-Sel Ml elastomeric seals
'; 250 « Seal Material &
EF * ——Seal Material 5
§ 200 + ' 2 >
< 150
100 A L
50 75 125 / Seal degradation in

100
Speed (rpm)

Extrusiony laboratory tests

Finite Elements simulation of seals
Cracky

Mechanical degradation
of elastomeric seals

* lllustrative example not developed under the i-TRIBOMAT project
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Ni-TRIBOMAT

Success Cases of Collaboration with the Industry*

Tribological Characterisation Services

CASE STUDY 2: simulation of wind turbine gearbox failures (gears and bearings) for selection of lubricants.

Service 1

Pilots for tribological testing of gears and bearings

- A ——

Scuffing Severe wear

Gear failure modes )

Cylindrical roller bearing Conical roller bearing ‘

* lllustrative examples not developed under the i-TRIBOMAT project -
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Intelligent Open Test Bed for Materials
Tribological Characterisation Services

CONTACT Us: Coordinator:

AC2T research GmbH

Viktor-Kaplan-StraBBe 2/C
2700 Wiener Neustadt

+43 (0) 2622 81600
i-tribomat@ac2t.at

www.i-tribomat.eu
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All information in this publication and all further technical advice is based on our present knowledge. However, they imply no liability or other legal responsibility on our part, including
with regard to existing third party intellectual property rights, especially patent rights including copyrights, trademarks and designs. In particular, we cannot give any warranty, whether
express or implied, or guarantee product properties in the legal sense. We reserve the right to make any changes according to technological progress or further developments. The
performance of products described herein should be verified by each user with experiments (designed for the respective application) which are to be carried out by qualified experts.
Suggestions for uses or applications are only opinions. Reference to trade names used by other companies is neither a recommendation, nor does it imply that similar products cannot be
used.

H European This project has received funding from the European Union’s Horizon 2020 research and innovation programme (innovation action) under grant agreement No.
Commission | 814494 (Call: H2020-NMBP-TO-IND-2018)


mailto:i-TRIBOMAT@ac2t.at

