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High Temperature Moderators for Microreactors
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Yttrium-Hydrogen System — historical data
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Directly-hydrided material was brittle, air-stable solid

that was able to be dry machined

Examples of directly-hydrided YH, 1" diameter cylinder

showing example of dry
machining
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Some cracking occurred during synthesis, but most pieces
were machined without additional fracture
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Thermal diffusivity (mm?/s)

High-density pellets show the feasibility of using

powder metallurgy to produce near net-shape YH,
Process has been refined tc -
produce 93 — 98% dense m

Properties consistent with
literature
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Stability of two Hydride components (Y-H & Ce-H)
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Scale up of sintering process

YH, pellets pressed at increasing
pressures (0-200 MPa) to establish a
density vs consolidation pressure curve
e 12 YH, pellets were pressed in a 15 mm
diameter die to 75 MPa.
» Fabricated with -325 mesh powder
or -200/+325 powder

« Additional YH, pellets were pressed with
a die lubricant to improve the integrity of
the pellets.

» Asintering furnace to scale up
production rate has been installed
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TZM cladding progress for ATR Irradiation

 TZM tubing 15 mm diameter with 0.5 mm wall thickness has been
procured.

* TZM caps were fabricated for the tubing. These caps are punched
from sheet stock into a U shape press fit cap.

« Diffusivity of hydrogen through TZM is being studied. Plug type TZM
caps were fabricated to join TZM tubing with stainless steel tubing.
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Diffusion Barrier Coatings

» Graphite samples have been CVD coated with ZrC (~25 micron
thickness). TZM sheet has been cut and cleaned. Diffusion couple
samples will be tested at 800C to study carbon diffusion into the TZM

» A multilayer coating for the TZM tubing is being developed. Expected
to consist of a plated bond coating, getter layer and diffusion barrier
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Future work will focus on process refinement, scaling,

and evaluating hydrogen migration

« Focus on production of high-density YH,
pellets refining sintering process to prevent
formation of impurity phases

 Shift to production of larger pellets and
more complex geometries in-line with
reactor designs
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« Populate property databases for fuel - -dens
performance codes 2

* Planned neutron diffraction and imaging to
measure hydrogen self-diffusion
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First Principle Quantum Mechanical Simulations
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Experimental Set Up for Hydride Benchmark
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Hydride Benchmark: Validation of Neutron Kinetics

Configuration #5
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Hydride Benchmark: Test Matrix

Series of 5 configurations of to
allow for understanding of
separate effects
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