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TECHMODLOGIES

A comparison of a commercial Clyde
space wire with functional and form
factor all CNT wire replacements.
Images of the wires can be seen (top
left) along with integration into a

Functional Replacement
Form Factor Replacement

Clyde Space Wire

Copper with | 5 mM KAubr, Doped MWCNT Yarn | Undoped MWCNT Yarn Clyde space board (top right).
Material Insulation with Insulation (22-ply] with Insulation (11-Ply}
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NASA Glenn Research Center Summer Balloon Launch
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Slurry Mixing and Roll-to-Roll Electrode Fabrication Pouch Cell Equipment Cylindrical Cell Equipment

Mixing and Coating from Small Volume to Multiple Liters 34 x 50 mm up to 250 x 250 mm Cell Sizes 18650, 21700, an 26650 Cell Sizes

/"» RIT BPC works with universities, start-up companies, material and cell manufacturers to prototype and test battery I
materials and custom electrode formulations in coin, pouch, and cylindrical cell formats.

» All process steps are completed within dry room environment which is key to working with many new battery
\_ materials. -
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MOLOGIES

I Roll-to-Roll Coating and Slitting

Roll-to-Roll Calendering

» Small volume up to multiple liter slurry mixing

» Flacktek DAC100 — 100g planetary centrifugal
bladeless mixer for small volume mixing

» Primix 1L planetary mixer has temperature
control and vacuum to uniformly mix slurries

» Filmix high speed thin-film mixer can runin
batch (50-90 mL) or continuous mode to
homogenize slurry before coating

» Buhler laboratory bead mill can wet mill
materials to the nano-scale

» Slot-die or knife over roll coating up to
330 mm web width

» 1L displacement tube slurry dispensing

» Edge alignment guide for accurate double
sided-coating and rewind

» Forced-air floatation oven for drying

» Integrated slitting unit with two
differential rewinds to slit cylindrical cell
electrodes and custom widths

» Larger batch and continuous slurry mixing, coating, calendaring, and slitting now possible in the BPC. This enables
more consistent and larger volume of cells to be produced. This equipment has enabled a wide variety of new
projects.




Electrode Punching

Z/Z Pick and Place Stacking
Ultrasonic Welding

Pouch Forming

Top and Side Pouch Sealing
Electrolyte Filling

Degassing & Vacuum Sealing
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Automated electrode winding
Ultrasonic tab welding to strip
Resistance welding of negative
contact to can

Ultrasonic welding of positive
contact to cap

Grooving machine

Vacuum electrolyte filler
Crimping machine 18650, 21700, and 26650 Cell Sizes

YVY ¥V YVYV

34 x 50 mm up to 250 x 250 mm Cell Sizes

» Cylindrical cell line is operational and has led to a increased number of products to build cylindrical form factor. The
BPC is in the process of adding a larger cell size capability (up to 16 Ah) with ~94 mm x 150 mm cell size tooling.
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