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Next Generation Graphites for Gen IV

advanced nuclear reactors for
electricity and process heat generation
HTR-PM (China) (2014-)
(250 MWt, 750°C, Helium Cooled)




Why is Graphite Interesting?

design and select graphite material with
improved resistance to irradiation damage
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Opportunity and Methodology
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Up to 14 x 10?* n cm™ at 900°C .
}>1 x 1022 n cm at 300-900°C
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Medium-Dose Irradiation Qualification
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Part 3 i Irradiation Creep

SlnosteeI/ORNL Irradiation Programme.(Year 1 = 2015)

Eight Graphites (2 x Filler @ 2 sizes, 2 x Binder)
* Characterisation over length scales:
* Dimensional change, Young’s modulus, thermal expansion,
tensile strength, toughness
* HR-TEM, nano-indentation, Raman, EELS
* Modelling atthe meso-scale
*  MD atomistic simulations (up to ~50 nm3) to predict physical
and mechanical properties

* Testing at the meso-scale
* Insitu nano-indentation, pillar compression and Nano-XCT

* Insitu TEM testing with DIC and diffraction strain measurement

* Funding the irradiations at

ORNL to select graphites
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Understanding irraditation
performance of graphite

with different
microstructure features

cPSRC

Engineering and
Physical Sciences
Research Council



