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Tesla’s new magnet is revolutionary

Rare Earths Required

Tesla’s Investor Day 2023 announced
a new magnet for use in their
permanent magnet motors

It is revolutionary because it achieves
the following 3 things in
combination:

It uses zero rare earth elements and

It is less costly to make implying rare
earth is not substituted with other
costly elements and

It has >>higher efficiency<<

Note: Higher efficiency implies a
magnet with higher magnetic Permanent Magnet Induction
strengths than a magnet with rare

earth elements say Nd,Fe,;,B at 30 to ~——Magnet

55 MGOe This is new and . Stator
revolutionary Windings

Tesla cannot lie about this at an Rotor —

official event for investors
Stator—
Used abbreviations:

MGOe is mega gauss-oersteds, measures magnetic strength
Nd is Neodymium, Fe is ferrum=iron, B is Boron

Rotor
Windings
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https://www.youtube.com/watch?v=Hl1zEzVUV7w&t=2982s

Why is Tesla’s magnet gargantuan news?

4| It is big news because electric motors R - =
and electricity generators can now be sl
made at less cost and will have higher
efficiency

2 | So future BEVs will cost less and have
longer range and more power

4 | Also wind turbines will be able to make
more electricity at lower cost

4| Wind turbines are already the lowest
cost electricity available at 2 to 3 cents
per kWh in good locations and make
over 55% of power in Denmark

4| Countless of other products use strong
magnets like heat pumps, refrigerators,
air-conditioning system, vacuum
cleaners and industrial machinery

"4 These products will be cheaper and use
less electricity because of this new Tesla
magnet that will be copied by other
companies who wish to stay in business

Source and attribution: https://pixabay.com/
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Tesla’s magnet also has geopolitical impact

Mine production of rare earth elements worldwide from 2010 to 2022  Distribution of rare earths production worldwide as of 2022, by country
(in 1,000 metric tons REQ)
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Tesla’s new magnet is also secretive

Rare Earths Required

Tesla’s Investor Day 2023 did not announce
what elements are used in their new magnet

For current permanent magnet motor Tesla
said it used 3 rare earth elements but no
mention of which kind only their quantity

| googled the web to see if anyone had good
ideas about what the new Tesla magnet is
made of but nothing as of march 2023

Recall Nd,Fe,,B magnets are most common
used rare earth magnet with 30 to 55 MGOe

Most common non-rare earth magnets are
ferrite magnets (rust Fe,05; mixed with other a0 inestor ooy NUMBER  SYMBOL ELEMENT

elements) at 4 MGOe Rare Earth Elemens 2 ¢ Scandiun
39 Y Yttrium
Best non-rare earth in development is Iron 57 Ls Lanthanum
nitride Fe N, type material at 10 to 30 N N pcd:m
MGOe from startup Niron Magnetics with an 5 w0 w F——
expected market launch in 2024 and 2025 Y 61 Pm Promethium
62 Sm Samarium
Tesla’s new magnet can’t be any of the above 63 o Europium
because the MGOe is too low to make a o o edelniom
more efficiency magnet need to be over 50 1) ce [ g o 5 o 8 ) 0 0 I - Z\, DTP
67 Ho Holmium
68 Er Erbium
Light Rare Earth Element Heavy Rare Earth Element 69 m Thulium
Source and attribution: https://www.youtube.com/watch?v=HI1zEzVUV7w&t=2982s :T \:i Y::frﬁt:‘
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https://www.youtube.com/watch?v=Hl1zEzVUV7w&t=2982s

Tesla’s new magnet could be tetrataenite

In my search for what Tesla’s new magnet could be my best bet is
synthesized tetrataenite

Tetrataenite is an ultra rare, iron nickel alloy, found in meteorites

It has been theorized that these meteorites makes tetrataenite
by cooling slowly over millions of years in weightless space to
from the unique crystalline structure that is tetrataenite

Researchers all over the world have been trying to synthesize
tetrataenite for decades because of its high magnetic strength

Microscopic samples have been synthesized by radiating Fe-Ni
alloys with neutrons or electron beams

Bulk production of tetrataenite is reported for first time ever in
an academic paper from October 2022 where Fe-Ni alloys are
forming tetrataenite in seconds using conventionally cast
methods with presence of trace amounts of phosphor P and
carbon C. The authors now question the slow cooling hypothesis

Credit: Rob Lavinsky,
https://www.irocks.com/

This is spot on Tesla’s known fields of expertise. They got the
worlds best metallurgical team and they are also experts in
conventional cast production

We will find out if my bet on Tesla magnet is right when Munro T
Live do the tear down of Tesla’s new motor The ordering of magnetic domains (light and

dark patterns in this magnetic force microscopy
image) is a type of magnetic signature that
characterizes tetrataenite, an Fe-Ni alloy found
in this meteorite-derived sample.

Source and attribution: https://en.wikipedia.org/wiki/Tetrataenite and https://commons.wikimedia.org/wiki/File:Tetrataenite-138026.jpg#/media/File:Tetrataenite-138026.ipg
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https://en.wikipedia.org/wiki/Tetrataenite
https://commons.wikimedia.org/wiki/File:Tetrataenite-138026.jpg#/media/File:Tetrataenite-138026.jpg
https://www.irocks.com/

The economics of Tesla’s new drive unit

Tesla said their upcoming permanent magnet drive

unit can be made for about 1000 USD including cost for

needed power electronics and gear box

Tesla new drive unit is likely about the same as the 208

kW (279 hp) power that are used in the permanent
magnet rear drive unit for the most current Model 3

Munro & Associates CEO Cory Steuben estimate a

similar drive unit normally cost 2000 USD so big deal if

Tesla can do it for 1000 USD in future

The 500g rare earth saving that Tesla mentions is most

likely neodymium that cost 106 USD per kg currently so

a 50 USD saving per drive unit

That do not explain the possible 1000 USD price
reduction but Tesla also mention 75% reduction in use
of silicon carbide for needed for power electronics

Most savings will come from more efficient production
machinery that Tesla is developing for it factories, 50%

Musk has said Tesla main product is the unique
factories it builds that require 10X more engineering
time than Tesla’s end products

For Tesla getting rid of rare earth magnets is mainly
about eliminating a huge supply chain risks

Our Next Drive Unit Will Be Even More Scalable

Powerful In-House Software
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Source and attribution: https://en.wikipedia.org/wiki/Tetrataenite and https://commons.wikimedia.org/wiki/File:Tetrataenite-138026.jpg#/media/File:Tetrataenite-138026.jpg



https://en.wikipedia.org/wiki/Tetrataenite
https://commons.wikimedia.org/wiki/File:Tetrataenite-138026.jpg#/media/File:Tetrataenite-138026.jpg

Sources/attribution for previous slides

Tesla 2023 Investor Day, Powertrain technologies 52:40: https://www.youtube.com/watch?v=HI1zEzVUV7w&t=2982s

Distribution of rare earths production worldwide as of 2022, by country: https://www.statista.com/statistics/270277/mining-of-rare-
earths-by-country/

Mine production of rare earth elements worldwide from 2010 to 2022: https://www.statista.com/statistics/1187186/global-rare-
earths-mine-production/

Although it has only about one-third of the world’s rare earth reserves, China now accounts for 60% of global rare earth mined
production, 85% of rare earth processing capacity, and over 90% of high-strength rare earth permanent magnets manufactured:
https://www.brinknews.com/china-is-moving-rapidly-up-the-rare-earth-value-
chain/#:~:text=Although%20it%20has%200nly%20about,rare%20earth%20permanent%20magnets%20manufactured.

For Neodymium (NdFeB) Magnets the BHmax will range, in general, from 30 MGOe to 55 MGOe:
https://smmagnetics.com/blogs/news/understanding-magnet-grades-and-magnet-tables

Rare Earth Elements periodic table: https://sciencenotes.org/rare-earth-elements/

Iron nitride Fe (N, type material at 10 to 30 MGOe from startup Niron Magnetics, also source for ferrite magnets at 4 MGOe:
https://spectrum.ieee.org/permanent-magnet-tesla#toggle-gdpr

Researchers from the University of Cambridge have discovered a new way to create a possible replacement for rare earth magnets.
How to synthesize Tetrataenite in bulk: https://www.innovationnewsnetwork.com/potential-rare-earth-magnet-replacement-
discovered/26597/

Academic paper reporting bulk scale production of tetrataenite for first time in October 2022:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9811435/

What is tetrataenite: https://en.wikipedia.org/wiki/Tetrataenite
Microscopic image of tetrataenite: https://cen.acs.org/articles/91/i1/Powerful-Pull-New-Magnets.html

YouTube channel Munrolive: https://www.youtube.com/c/MunroLive
208 kW (279 hp) for Tesla Model 3 rear end motor: https://en.wikipedia.org/wiki/Tesla_Model 3#Specifications table

CEO of Munro Associates Cory Steuben estimate the cost of a comparable non-Tesla made drive unit is 2000 USD see video
timestamp 10:10: https://www.youtube.com/watch?v=5fe548XvavyY

Price of neodymium: https://tradingeconomics.com/commodity/neodymium
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