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Structure:

Budget: over 100 MPLN during 2019 – 2027 from EC, FNP and MNiSW. We have 17 active external projects and raised an additional 100 MPLN



Temperature, radiation, stress, corrosion…

These conditions are even 

more challenging with Gen. IV



Zinkle & Was, Acta Materialia 61 (2013) 735

What happens with the material due to irradiation?



Zinkle & Was, Acta Materialia 61 (2013) 735

What happens with the material due to irradiation?



Materials Research Laboratory descritpion

• Divided into four divisions (all working in the 

accreditation system): mechanical, structural, NDT, and 

Hot Cell laboratories;

• About 20 people are employed, and the average age of 

the personnel is about 37 years; 

• MRL holds one of the oldest accreditation certificates in 

Poland;

• Operating hot cells with 100 Ci, 3.7 TBq;

• Member of EA MLA, IAF MLA oraz ILAC MRA oraz 

system jakość wg. ISO 17025 w zakresie: 

• Badania mechaniczne, badania metalograficzne 

wyrobów i materiałów konstrukcyjnych/ Mechanical

tests, metallographic tests of construction products and 

materials

• Badania nieniszczące, wyrobów i materiałów 

konstrukcyjnych / 

Non-destructive tests of construction products and 

materials -> about 15 methods
Building experience in working 

in an active environment



According to PN-EN ISO IEC 17025:2018-02, which is recognized and approved by NQA-1 standard

International Laboratory 

Accreditation Cooperation 



• Fully equipped metallography laboratory, 

• mechanical testing laboratory, 

• thermal properties laboratory, 

• non destructive laboratory, 

• microscopy labs (SEM / TEM), 

• structural investigation and 

• chemical composition testing capabilities. 

What do we have:

Understanding the structure-property 

relationship via experimentally driven 

numerical calculations 



A few examples of what type of work/studies we do



REF-HEA1 - ( CrFeMnNi family ): 

BAR IN70-1 (380 mm from the hot side) with 

chemical composition (in %wt.): 

39.7% Fe + 14.2% Cr + 33.6% Ni + 12.5% Mn

IN70-1-1 (forged) IN70-1-2 (recrystallization)Development of a new Co-free alloy family

Understanding 

the deformation 

mechanism in a 

new type of 

alloys
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→ XRD up to 1050 °C 

Diffraction patterns (DPs) for equilibrium states (25 – 1050 °C) Phase evolution at 700 °C (crystallization) 
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→ Nanoindentation up to 650 °C (experiment & simulations – good agreement)

LD curves H vs T MD simulations

Scientific understanding of the temperature induced evolution of the coating system

Sapphire

Fundamental 

research –

mechanical 

behavior -

simulations 

and 

experimental 

verification

IIT coatings, GEMMA follow-up, focused on HT in-situ tests 

Cooperation with 

numerical group

ALFRED PLD process

• Dedicated for GEN IV reactors

• RT deposition

• Amorphous structure

• Strong interfacial bonding and 

good mechanical properties

• Corossion resistant in liquid lead

• Promising radiation tolerance

Alumina studies – addressing protective coatings needs



Materials tested: 
03_33 - 0.3 Y2O3 /200 MPa/1160°C (reference, starting point)

02_33 - 0.2 Y2O3 /200 MPa/1160°C (↓ Yttria)

04_33 - 0.4 Y2O3 /200 MPa/1160°C (↑ Yttria)

03_23 - 0.3 Y2O3 /100 MPa/1160°C (↓ pressure)

Determination of the influence of alloying elements on the 

mechanical properties of a new type of steel at high temperatures

Optimization of the welding process

Research & service examples







 Two autoclaves for SCC (PWR or BWR conditions), 

plus one for small samples

 FTIR

 HT tribotester, various geometries

 SEM/EDS/EBSD + tensometric stage up to 1000C

 Nanoindentation stage for SEM microscope

 3D printer for metallic glasses

 Next setup for powder metallurgy (mills, glove box, etc)

 Spark Plasma Sintering

 SPT/SPC up-grades

On-going investments

Why is SCC important?



One needs to monitor the installation's aging 

and have the competence to assess whether 

changes in the material, which are natural due 

to its exploitation, are dangerous. 

Monitoring is cheaper than repairing



Thank you for your attention!

lukasz.kurpaska@ncbj.gov.pl
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