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Study subject :Thermal shock
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Testing methodoloy

- Done
- Donelcurrent status

* Ascending thermal shock: from room temperature to 1200°C in few minutes
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« Evolution of the deformation with temperature
« Crack initiation time and temperature

« Measurement of temperature gradient for crack initiation

Observed. I8 Cracks nature
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* Experimental results post-treatment and analysis

VENiVASS « Comparison with actual industriel database of the mixes tested
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Study product/specimen
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Specimen tested during the experiment

Industriel application for the mixes tested
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Protocol of experiment
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é) Pyrometer

Testing protocol:

* Specimen: Mix A and Mix B with different carbon content

e Source of heat: induction heating

Specimen
Specimen
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* Deformation measurement: LVDT type extensometer adapted to
high temperature and thermally stable

. . . : Support Generator
* Observation and inspection: Thermographic camera columns

LVDT: Linear variable differential transformer

Schematic illustration of the testing protocol
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Characterization tools
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Pyrometer Infrared camera Extensometer
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Temperature and deformation evolution with time
Detection of crack initiation and propagation
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Characterization protocol
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Results: Mix A - Specimen N1 and N2
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Crack initiation: Comparison between N1 and N2
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Results: Mix B - Specimen N3 & N4
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Results- Mix Aand B
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Mix A: Infrared camera recording during cracks Mix B: Infrared camera recording during cracks
initiation and propagation initiation and propagation
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Results- Mix A and B

Mix A : Apparent cracks in the middle of the Mix B : No Apparent cracks in the middle of
flat side the flat side

VESUVIUS




Results: Mix A and B — Comparaison between deformation evolution with time
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Summary: Firsthand verification of the experimental protocol
Comparison between mix A and mix B
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Tested/measured during the protocol 5 Already existing/tested data
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The experimental results align with the already tested properties by the industry: Mix B with a higher thermal conductivity and lower

-— young modulus had a lower thermal gradient during the heating and cracked in a ductile way
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Futur steps
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Microstructure analysis

O/ EIWEKM +Digital image correlation
inspect

Experimental results post-treatment and analysis « Dig deeper »
Further FEA study
«Comparison with actual industriel database

Verifly &
Optimaze
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