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CORRESPONDING R&D TENDERS
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VISION - INTERNAL R&D ACTIVITIES

Via extensive R&D the company’s target to become leader in the region with regards to innovative engineering
approaches:

* New engineering disciplines

» Keep up with newest trends

 Integration innovation in everydays engineering work

« Qutcome: new, unique engineering services or eCon analysis software

« Long-term target: Regional Competence Center

Main research areas in the field of composites:
« Data-driven solutions in material modelling
« State-of-the-art optimizaton technigues
 Intelligent (resilient materials)
» Further self-weight reduction via more sophisticated analysis methods
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CLOSED
NVKP 16 - FE METHOD DEVELOPMENT

» High-precision simulation techniques for composite materials, sandwich structures and
metallic inserts, as well as adhesive bonds

» More precise material constitutive models and parameter fitting methods

« Stiffness
« Static and cyclic failure
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KF1112/18 SUMMARY - EXPLOITONG Al CLOSED
AND OPTIMIZATION IN CFD AND FEM
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AMULET + QUIET PROGRAMMES (H2020) CLOSED
REDUCTION OF CARBON FOOTPRINT WITH LIGHTWEIGHT SOLUTIONS
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COMPOMER PROJECT - SOFTWARE DEVELOPMENT  ONGOING
AUTOMATED COMPOSITE / RUBBER MAT. MODEL FITTER

COMPOMER Composite
*  Material model fitter wizard (const. Model and failure) o Home
« Reads in all available raw test data in one go @ e - Recent Activities
[ Measurement » .
- Usable for standard and unique specimens with any odel & P > recent Project
Iayup quality [  Report
.’ {3  Settings

« Weare currently looking for benchmark project!
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COMPOMER PROJECT ONGOING
UNIQUE EXPERIMENTS FOR MULTIAXIAL FAILURE

Combined tension-torsion testing

Off-axis UD shear
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FATIGUE TOOL FOR CFRP MATERIALS ONGOING
SOFTWARE DEVELOPMENT
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AUTOMATED PRE-DESIGN TOOL OF ROTATING BLADES Aboutto
FROM AERODYNAMICAL AND STRENGTH ASPECTS start

AUTOMATED SIMULATION / OPTIMIZATION FRAMEWORK FOR
ROTATING COMPOSITE BLADES

Blade CAD Mechanical experiments On-site diagnostics (telemetry)
3D-VBM + CL/CD/CM = eVBM Automated fitting tool for fatigue
model parameters
Simplifed CFD analysis Material Database
(virtual blade modeling) | Optimization

CFD
FEM based ply-stress analysis

Automated fatigue assessment

—y—— @ FEM l
= ~  FSI (Fluid-Structure
Interaction)
Reduced Order | Automated on-site
Model generator health monitoring
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PARTICIPATION IN HUNOR PROGRAMME About to

COMFORTSIMULATION OF SPACESUITUNDERWEARVIA DRAPING AND
HEAT-MANAGEMENT ANALYSIS Stal't

| iw-w | wi-@

Mechanical experiments (WP2.1): Thermal experiments for cloths (WP2.2): Data from literature Porosity assessment
Inputs for fabric constitutive - Specific heat / heat capacity (DSC) (WP1.3): (wp2.1):
material model - Heat condiuction coefficient - Emissivity -CT scan
i 1 - Above parameters in plane and wrinkled 5 Moisture
Fabric constitutive model fit G management
(Wp3.1) - Analysis of trapped air volume

3
FEM simulation technique elaboration (WP3.1):
- Output: cloth draping - size of air layer bw body
and cloth
- Qutput: cloth wrikling in highly deformed zones
[

*
CFD ther i hnie laboration (WP3.2 & 3.3 & 4.1):
- Modelling approaches for varying air gap during motion of body: mesh morphing / remesh
- Consideration of cloth wrinkling/overlapping: modelling of increased air gap or varying thermal props as a
function of extent of overlapping / wrinkling
- Sweating simulation

. !
Validation numerical model (WP3.4): Validation experiment (WP2.3):
- Simplified thermal manikin in different motion <+—— - Simplified thermal manikin in different motion
states states

DEMO thermocomfort simulation (WP5.1):
- Human body numerical model

(A) (B) (C) (D) »i= FEM: cloth draping + air gap f+

- Automatic transfer of FEM output to CFD simulation

- CFD thermocomfort / sweating analysis
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FURTHER RELEVANT R&D INITIATIVES PENDING

-l

Numerical analysis based evaluation of the #
processing parameters of additive manufacturing

STATE-OF-THE-ART
» AM TECHNIQUES ARE GETTING MORE WIDESPREAD THESE DAYS
» USED FOR FUNCTIONAL AND VISUAL PROTCOTYDES, SMALL BATCHES OF REAL PARTS

» SLS AND MIF TECHNIQUES APPROACH INJECTION MOLDING IN PRODUCTIVITY

y

DISTORTIONS AFTER PRINTING 1S AN ISSUE LEADING TO SEVERAL TRIALS UNTIL

SUCCESS

» STRONG NEED FORQ COTIMIZED PROCESSING PARAMETERS TO GET RICHT-FIRST-TIME

v

AM SIMULATION FEATURES ON A LAYER-BY-LAYER BASIS AVAILABLE IN COMMERCIAL
FE SOFTWARES (SUCH AS ANSYS)

» SETUP AND INPUT PARAMETERS FOR SUCH SIMULATIONS ARE KEY, BUT NO METHODS

ARE AVAILABLE TO HELRP USERS IDENTIFYING THESE PARAMETERS FROM PRACTICE

y

RATHER PRAGMATIC VALUES USED THAT CAN ONLY 8E SPECIFIC FOR A CERTAIN

PROCESS / MACHINE AND NEED SEVERAL YEARS OF EXPERIENCE

R&D ACTIVITY AND INNOVATION

~ COUPLED EXPERIMENTAL-NUMERICAL EVALUATION
TECHNIQUES OF AM PROCESSING PARAMETERS

= DATASET GENERATED: DISTORTION AND STRENGTH
VS, PROCESSING PARAMETERS

» ESTABLISHING CORRELATION BETWEEN RELE
INPUT PARAMETERS AND OUTPUT CHARACTERISTICS
8 Desgn Explocabion |
&) 30RoM
» DOE. SENSITIVITY ANALYSIS, ROBUSTNESS @ Drect Ostmaatien
B Parameters Correlation
21 Response Serfacs

& asponss Surface Optn)
» TOOL FOR AUTOMATED CORRELATION 4 S Sigma Analyss

Shtpe/ vwew. sy comyprogcte/ adaittes

» BIG DATA TECHNIQUES

» Al, ML TECHNIQUES

i

Design of morphing composite systems for reslllen#
load-bearing structures

STATE-OF-THE-ART

COMPONENTS DESICNED FOR AN OPTIMUM QPERATION

\

)

UNDER VARYING CONDITIONS THE ABILITY TO ADAPT LEADS TO RESILIENT
PRODUCTS WITH MAXIMIZED EFFICIENCY IN A WIDE RANGE OF CONDITIONS

> RESILENCE LEADS TC MORE ROBUST OPERATION

= ACTIVE ACTUATION 1S A KNOWN BUT FAR COMPLEX SOLUTION

» PASSIVE ACTUATION NEEDS SPECIAL AND COSTLY MATERIALS (EG. SMART
MATERIALS) OR RELIABLE NUMERICAL ANALYSIS (COMPOSITES)

o wrane

- - Mo b
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. —
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SUGGESTED R&D ACTIVITY AND INNOVATION

» PASSIVE ACTUATION VIA MORPHING COMPOSITE STRUCTURE
> DESICGN FOR A RANCGE OF OPERATING CONDITIONS VIA
» FINDING OPTIMUM SHAPE
» IDENTIFYING COMPOSITE LAYUP TO
DESIRED SHAPE
» DEVELOPMENT OF A HIGH-FIDEUTY
DESIGN OPTIMISATION FRAMEWORK INC
NUMERICAL FE AND CFD SIMULATIONS

DELIVER THE

» PILOT PROJECT: SAILING BOAT WITH
MORPHING WINGLET FOR AUTONOMOLS
CONTROL OF SINK
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THANK YOU FOR YOUR ATTENTION! eCon Engineering Kft.

Mr. Gabor KIGLICS - CEO

H-1116 Budapest
3 Kondorosi St.
Tel.: +36-1-279-0320

WWw.econengineering.com
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