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Materials Optimization: Polymer Composites Functionalization -l'
Objective: innovative polymer composites filled with CNT to obtain nanostructured materials

Modelling goal: Study the influence of functionalization on mechanical
properties of CNTs. Modelling tool: MD (Acceleris, Materials Studio)
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Materials Optimization: Absorption PCMs/Pigments a. EU p,oj;!:

Project Objective: develop multi-functional and cost-efficient ceramic nanopigments for paint, plastic and concrete

Modelling Tools: Atomistic Monte Carlo simulations to study absorption of molecules (PCM) in porous medium

Hexadecane -SOD interaction energy
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* Evolution (10ps) of adsorbed molecules to determine their suitability to be adsorbed in a nano porous surface
* The MD simulation show the stability in time of the absorbed layer

The Nanopigmy project has received funding from the European Community’s
Seventh Framework Programme (FP7-NMP-2011-SME-5) under grant agreement no
280393.
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Product Optimization: Optimization of a nebulizer design

* Objective: Optimize a nebulizer design and find appropiate operation parameters

 Modelling Tools: Multiphysics COMSOL

freq(19)=15.58 kHz Volume: Total displacement (um)
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Piezoelectric simulation of the membrane

The research leading to these results was carried out in cooperation with LAINO MEDICAL

Output : Optimized geometry and frequency spectrum



Process Optimization: Ray tracing during Laser Melting Deposition .I-

* @Goal: Study laser-matter interactions for laser additive manufacturing of metals to predict the
thermal and mechanical response of the parts

 Modelling Tools: ZEMAX, OpenFOAM, SYSWELD
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port powder cloud Ray tracing from a laser  Output : Effective power density distribution for

source to the substrate thermo-mechanical FEM simulation
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Process Optimization: Laser joining hybrid polymer-metal -l'

Goals: Obtain the process parameter window avoiding lack of melting or polymer degradation
Modelling tools: COMSOL Multiphysics

Applications: Hybrid components for lightweight structures
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Funds from the European Union’s Seventh Framework Programme (FP7/2007-2013)

under grant agreement 309993. PM Join. Partners: Fraunhofer ILT, Faurecia, Valeo,
PSA, Armines, Andaltec, Lasea, Tekniker
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Process Optimization: Curing epoxy resins ENMACOMP
project

Objective: to study the curing kinetic of an epoxy resin and the relationship between the curing process
parameters and final properties of the thermoset networks

Modelling Tools: FEM Simulations, COMSOL, Goal: Coupling between heat transfer & chemical kinetics

Objective ________Impact

evolution in a viscoelastic thermoset polymer resin Increase process control

increase process efficiency
Obtain high degrees of Improve quality

increase durability
Reduce cost

1-



Process Optimization: Curing epoxy resins _I-

1. Thermal characterization of the curing kinetics
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B 2. Obtaining of a kinetic model corresponding to the curing
behaviour of a specific system (resin-curing agent)
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3. Simulation of a real piece, coupling chemical kinetics and heat transfer, using Levenberg-Marquardt non-linear
regression analysis
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Monteserin, M. Blanco, J.M. Laza, E. Aranzabe, J.L. Vilas. “Thickness effect on the generation of temperature and curing degree gradients in epoxy—amine
ermoset systems” Journal of Thermal Analysis and Calorimetry (2018) 132:1867—-1881

©Tekniker 2020
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Process Optimization: Cutting and Machining -l'

Objective/Impact: optimization of manufacturing processes. Models allows,

reducing the number of experiments and reducing costs. s
ero aerec
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Process Optimization: Modelling tool design

1-

Objective: Design of chip-breakers geometry by FEM simulation

Modelling Tool: Advantage
Without CB

Cutting force = 197.4 N Cutting force = 124.5 N
Temp = 198,7 °C Temp =170.6 °C

+ Laser Additive manufacturing of the chip-breaker

Turning of ductile materials (i.e. aluminium)

©Tekniker 2020




Process Optimization: Model integration & control -l'

Modelling Tools: Matlab, Phyton

Machining modelling

I
| Setpoint Control :
CN, PLC... FE M
| _Program | @ .| Actuation > Machine-tool |
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SMAPRO Project (Elkartek), Basque Country
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Performance Optimization: Modelling Ball Bearings

1-

. Modelling tools (FEMS, KISSsoft, BEARINX)

 Calculation of the contact pressure, useful for the prediction of

different failures: Rolling contact fatigue, false brinelling...
(analytical formulas)
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Performance Optimization: Moulds (plastic and metal injection)

1-

MODELING MOLD WEAR PERFORMANCE

THE FAILURE MECHANISM THE NEED
° Thermal Fatlg ue T Example of Durability needs:
] ] High Pressure 100-300.000 castings
* Die SOIderlng Die Casting Real durability:
] 5000-25000 cycles
‘ EfOSlOn Substitution cost of mold

. insert: 50000€
* Abrasion Shutdown cost/day: 3000€
- Corrosion

(\
(\a
Financed by EU Commission Project Music: FoF-ICT-2011.7.1 é?f\’\‘\)\\jc({)
Smart Factories: Energy-aware, agile manufacturing and customization
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Performance Optimization: Modelling thermal fatigue -l'

(""I
‘ﬂ
Temp Gradient AT

Numerical

calculation Cycles N

Fatigue N (cycles) = f (Ao)
uniaxial tests

Cycles to Failure

Influence:

-Material properties Thermal Fatigue Test bench
-Thermal stresses

EEEERRRREE R R R L

- Stress concentrators

Temperature

| x o
\\‘j__— N (cycles) = f (T°C)

Crack Initiation Prediction
Software Validation
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Performance Optimization: Wear Model Implementation HPDC

HPDC Example:
Thermal Fatigue Reference case: Improved case:
N (cycles) = f (stress) INPUT INPUT
Where - -
S: thermal stress calculated (820-920 MPa) MaxT 400 c MaxT 400 c
N Thermal stress level 870 |MPa Thermal stress level 820 |MPa
Pressure 1 MPa Pressure 1 MPa
) . Impact speed 50 [m/s Impact speed 40 |m/s
Die Soldering . >
N les)= f (T ; Impact angle 30 Impact angle 30
Wl(zgj ; es)= | (Temperature, pressure) Lubricant 2.68 |D Lubricant 1 A
T: Mould surface temperature (350 - 450°C) Die material 1 H13 Die material 1 H13
P: Pressure in the mould surface (0 - 7 MPa), l/ \L
K: depending on lubricant
Failure prediction: Failure prediction:
OUTPUT OUTPUT
Erosion Thermal Fatigue 7369|Cycles Thermal Fatigue 18026(Cycles
Wear(um/h)=f (angle, speed, Die Soldering 956|Cycles Die Soldering 11286|Cycles
hardness) Erosion 17269|Cycles Erosion 30698(Cycles
Where: . .
M VEL: flux speed (32-64m/s) time for mould reparation x 2
b /O impact angle (15-90°) time for maintenance stops x 10
€ H: Hardness (200-900HV)
©
©




Ontologies, Onto Commons Project

ONTO Fox i o OntoCommons Outputs
COMMONS :

ONTO COMMONS TOOLS & SOLUTIONS

[ |
[ I
I
B Methodological framework for ontology development and decurmnentation I U f . il |
O ntoCom mons ® Ontology ecosystem structure and reference implementation | se o %
I'| Ontologies ocoo |
Ontology EcoSystem KA Bl - oooo |!
|
(OCES) REPORTS B Airbus, Materials |
® Bosch, Manufacturing of Microchi I
1. A hierarchy of ontologies ® Data Management Plan — - ps
B Communities interested in domain-specific semantics —— ® Aibel, Material, automated reasoning |
2 Toolkits #® Domains ontology requirements and specifications . . o [
B Feedback loops of cross domain ontologies interoperability J 3 Teckniker. material. search and decision |
(1, Specifications ® The finalized Review of Domain Interoperability (RoDi) @ BASF, Material I
# Dissemination. communication & stakeholder's engagement strategy & plan o . |
. OntoCommons Top Reference Ontology (TRO) @ Exploitation & Sustainability ® OAS, PSS on logistic and manufacturing,
. ® Landscape of ontology development methodologles and platiorms decision making !
& Top Level Ontology (TLO} ® OntoCommens Standardisation Impact Report @ IFAM, Material, quality management |I
£07 Demain Level Ontology (DLO) r 1 ® Manufacturing or chemical industry I
| | .
Application Level Ontology (ALO) I I - Holon;x. ﬁrc:duct life cycle management, |
manufacturing I
. . - ! | - [
. Blueprinting reference implementation Toolkit 2 DOMAIN ONTOLOGIES AM AUTHORITATIVE i
2 HORIZONTAL WORKSHOPS | | AAcTvE EXTERNAL o W [ ® Lfeislsggﬁn?‘ﬁfﬁ;&" manufacturing, :
~ OntoCommons Ontology Repository 8 FOCUSED WORKSHOPS | | 2000 encacen communiTy [
. @ EXPERT GROUP MEETINGS | | MEMBERS FROM ALL STAKEHOLDER [ @ Adige SpA, Manufacturing, |
: . i 3 EXTERMAL ADVISORY BOARD m maintenan r
. || Ontology ecosystem knowledge graph & SUPPORT WEBINARS : PRESENCE AT » 30 % PARTY EVENTS : remote maintenance process :
| L e e e e e e e — — — — — 2
ONTOCOMMONS ROADMAP (C IR ®
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1-

OntoCommons Stakeholder Groups

@ Scientific communities in materials, chemistry, nanosafety, characterisation and manufacturing (e.g. NIST, IFAC
TC5.3, IEEE, etc.)

@ Ontologists in these fields (e.g. NCOR, and via IOF, RDA etc.)

@ —Materials and manufacturing industries (e.g. FIAT, DNV-GL, Total, SIEMENS, ABB, etc. )

@ Associations and working groups in ontologies (IAOA, IOF, eCl@ss, ETSI-SAREEF, etc.)

@ Associations and working groups in materials (e.g. EMMC, EMCC, EUMAT, FAIR-DI, EPPN, Nanosafety Cluster)

€ Associations and working groups in data science (e.g. RDA, EUDAT, BDVA, International Data Spaces Association)

€ Associations and working groups in manufacturing (EFFRA, AIOTI, Intelligent Manufacturing Systems (IMS),
plattform-i40, IOTA Foundation, ONEM2M, etc.)

© Standards committees (e.g. W3C, ISO/IEC JTC1, ISO/TC 184, IUPAC etc.)

See the video (ES)
If you would like to be part of OntoComons external expert Group: Home | OntoCommons.eu
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https://www.youtube.com/watch?v=H12z7gwRYCY
https://ontocommons.eu/

CONCLUSIONS

The use of modelling to:

*  Molecular Dynamic and Atomistic modelling to predict properties at the nanoscale
Piezoelectric simulation has been used for product (nebulizer) design
Optimization of laser and curing processing by modelling
Machining models to improve the process, reduce the experimental set-up

* New tool geometries to reduce manufacturing errors.

+ Use FEM tools to predict failure modes analytically and define tribological tests

Prediction failure modes lifetime: constructing innovative equipment's, reproducing wear mechanisms, building lifetime equations from experimental data

Use a common ontology for modelling and data acquisition (OntoCommons)

If you are interested in EMMC or OntoCommons, please tell us.

Contact: Amaya lgartua (amaya.igartua@tekniker.es )
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