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My background

• Professor of Materials Technology in Institute Of Technology
• Lead Simulation Scientist in Milrem Robotics
• Estonian Group leader in CTF-3 experiment in CERN since 2013

• Background
• BSC in Physics
• MSC in Applied Physics
• PHD in Physical Engineering
• Postdoc in University of Helsinki

• Chartered Mechanical Engineer, EstQF level 8
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Practical simulation capacity
• Solid Mechanics

• Fluid dynamics
• Turbulent flow

• Laminar flow

• Multiphase flow

• Heat transport(with conduction and convection)

• AC/DC
• Electrostatics, electrodynamics

• Diffusion
• Chemical reactions

• electrochemistry(batteries/fuel cells)

• Acoustics

• General second order partial differential equations

• Multiphysics!
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Extensive plastic deformation 
damage
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Material damage due to the 
plastic deformations
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Material fatigue damage

• Fatigue is the weakening of a 
material due to periodic loads. 

• progressive and localized structural 
damage

• maximum stress values that cause 
fatigue may be much less ultimate 
tensile stress or the yield stress

• Application example: High-Cycle 
Fatigue of a Reciprocating Piston 
Engine

• The critical point is at the fillet 
close to the top end of the 
connecting rod 

• Predicted fatigue life is longer than 
twenty-five billion cycles 
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Frequency: 200 Hz Frequency: 90 Hz

Acoustics: two room 
apratment
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Time dependet mechanical responses
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Trench design - experiment
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Trench design evaluation
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Automated design 
examples
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Workflow: from idea 
to product
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Benchmark cases
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Optimization of breakdown 
testing bench in CERN
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Electric field distributions
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Current density in a micro battery
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Design optimization of wood 
drying kilns
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Air flow in the kiln
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Temperatuur, niiskus, hallitus
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Maximum Mould index 
behaviour in time
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Nonisothermal air flow with mass 
transport

• CO concentration in a living room 
• Test case for Nublu CO sensor by G4S
• Presented in ”Ringvaade”, spring 2020 V. Zadin, University of Tartu



Our interests

• Long term strategic partnership
• R&D proposals and collaboration at Estonian and EU level

• Product development with Nutikas

• Participation in EU calls such as  ERA NET etc. (industry partners needed!!!!)

• Student exchange
• Industry practice and internship of PhD students (couple of months)

• Industry PhD – collaborative PhD work with industry with co-supervision for novel R&D 
in your company

• Industry inspired and induced MSC theses
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