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Ultrafast High-Temperature Sintering (UHS) is a process used to
sinter green pellets at incredibly high speeds using electrodes and
carbon felt. Due to some drawbacks of the carbon felt, the
researchers investigated UHS with another material other than
carbon felt. Research was done to find another material with a
sufficiently high resistance and melting point that could be used.
Tungsten wire was chosen and the testing process was started. As of
now, testing has not been concluded, but plans are in place to
continue testing with tungsten wire, and then compare those results

The first step of the process is
measuring out each of the oxide
powders needed for the pellet
and ball-mill them for 12 hours
to reduce their particle size.

_____ Abstract Current Process of Sintering

to the current method of sintering as well as tests with other wires.

Background

Battery research helps the advancement of renewable energy by
creating dependability in the electrical grid, filling the gaps caused
by the variable output of solar and wind. Lithium-ion batteries are
widely used because they are rechargeable and can store more
energy within a given physical space relative to other batteries. The
battery industry is moving towards solid-state batteries (SSBs)
compared to the widely-used conventional battery because SSBs are
safer, have a higher energy density and can have a longer cycle life.
Sintering is integral to the process of using ceramics for the solid
electrolytes in these batteries. Sintering is the process of using heat
and pressure to densify loose material into a solid piece, increasing
properties like thermal and electrical conductivity, material strength
and integrity. The current process of ultrafast high-temperature
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Calcination is the next step in
the process. The powder is put
into an oven and heated slowly

over several hours in order to

remove all moisture.

A die mold is used to condense
the powder into pellets that can
be used for sintering. This
process only compresses the
pellets axially.
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After the pellets are formed,
they are isostatically pressed so

they are densified from all sides.

This further strengthens the
pellets and keeps them from
breaking while sintering.
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The sintering process starts with
placing the pellet between two
pieces of carbon felt in a
vacuum chamber. Voltage is
applied for a few seconds in
differing amounts. Pressure is
then released in the chamber

To check how well the sintering
worked, the density of the
pellets is tested. An SEM 1is also
used on the sintered pellets to
see how dense they are and see
how well combined the different
elements are.

Models of Sintering Pellets
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Figure 2. Current method of sintering
with carbon felt

Figure 3. Possible method of
sintering with wire

Tests Done on Tungsten Wire

sintering has a few drawbacks, so researchers are looking into other
materials to replace the carbon felt. One of the main drawbacks is
the residue that the carbon felt leaves on the sintered pellets.

and the pellet is removed.

Figure 5. Test for tungsten wire in
open air

Figure 4. Test for tungsten wire
in glove box

Table 1. Resistivity and Melting Point of Possible Materials.

Figure 1. Pellet sintered with carbon felt on

top of unsintered pellet Carbon 6.00 x 10-5 3600 The experiments in this study have not yet been completed but in the
future this project will continue. Firstly, the tests will be finished using
. . . -8
This pellet that has been sintered 1s on T.tmg.sten 5.60x 10 3422 the tungsten wire to see if it is feasible to use. If it is, it will be used to
top of one that has not been sintered. Titanium 4.20 x 107 1670 sinter pellets. If the process of sintering is successful with the
After sintering, the pellet is noticeably Nickel 6.99 x 10-8 1455 tungsten wire, this process will be repeated with other types of wire
smaller, which shows how much it has . . like titanium or nickel. Then, the properties of the pellets sintered with
densified. It is also much darker, which Stainless Steel 6.90 x 10r 1230-1530 each type of wire will be compared to each other and compared to
is the result of the diffusion from the Tantalum 1.25 x 101 3017 those sintered with carbon felt. These tests will see which process
carbon felt. , ifi
Nichrome 1 04 x 10-6 1400 densified the pellets the most and had the fewest drawbacks.
Platinum 1.06 x 10-1 1769
Constantan 4.90 x 101 1210
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