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Problem Statement *




China dominates the magnetic supply chain (mining, processing & magnet
manufacturing) at a time of rising geopolitical tensions, export controls and tariffs,
which creates significant supply chain risk for commercial & defense products

“China has stopped exporting rare earths to everyone, not just the U.S.,
cutting off critical materials for tech, autos, aerospace, and defense.”
Fortune, April 14, 2025
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Subject to Political Mampulatlon-
Constramed Avallablllty

The
Economist

Weekly edition The world in brief War in the Middle East War in Ukraine United States The world economy Business Arti

Finance & economics | Pit for tat

New restrictions on China's rare earths will China has a weapon that could hurt
likely disrupt tech and defense industries America: rare-earth exports

The latest measure targets seven rare earth elements, including scandium and dysprosium It has only just begun to use it

By Skye Jacobs April 7, 2025 at 3:49 PM 23 comments
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Subject to Political Manipulation:

Constrained Availability $250 inspection fees
on every shipment

regardless of quantity

On April 4, 2025, the Ministry of Commerce of China, in conjunction with the General

To Whom It May Concern

Administration of Customs, issued a public notice to implement export control measures on

seven categories of medium and heavy rare earth-related items, including samarium,

gadolinium, terbium, dysprosium, lutetium, scandium, and yttrium. It covers various forms such

as metals, alloys, target materials, permanent magnetic materials, oxides, compounds, and

their mixtures. These measures came into effect on the date of i1ssuance.

According to the above regulations, the exporter must apply for an export license for each
shipment of magnet which includes the above element from the competent department of
Ministry of Commerce of China. It will take around 45 working days after receiving all qualified

applying documents.
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Usmg less rare € rfeh materlal or none at
all in our predtcts will become
increasingly critical to commercial
success....and regardless of the political

situation it can save you money!




But we need the strength!

That’s where
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ssrPolymagnet
can help




Polymagnet Mission:
To enable a new, technology differentiated, Western based,

magnetic supply chain which supports our national security
and the products critical to our economic transition




Signal Processing, Coding, Signal &
Wave Theory

Signal abzent Signol present
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« Signal Strangth
HORSESHOE MAGNET ELECTROMAGENETIC FIELD

Elactirc Field

Magnetic Field

UNLIKE POLES ATTRACT LIKE POLES REPEL

CORRELATED MAGNETICS



Polymagnet enables a new era of programable functionality

By combining coding, signal processing and
wave theory with magnetic fields, Polymagnet"
allows designers to optimally design the magnet’s
magnetic field for their specific application

sing &  Correlation &
Theory

Jagnetism &
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What are Polymagnets?

| e e

...they’re just better magnets! with our end-to-end suite of

tools and services, we turn normal Ferrite, Neodymium and Samarium
Cobalt magnets into Polymagnets which exhibit higher performance,
incredible versatility in magnetic field engineering & unique functionality

CMR



Come with Sticky Issues

Uncontrolled magnetic fields
(reach, geometry...)

Non linear fields

Poor utilization of potential energy
Simple north/south functionality
Unrealistic reference data

EMI issues

Challenging supply chains for rare
earth materials

High & unpredictable costs
Lack of in-house expertise O

' |
We fix that! Polymagn%.
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Foree —Reach —Shape - Combined Function

CORRELATED MAGNETICS
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Pour Use ol Potentia :r]ero/— :(Irl/ Furrent Activation
EMLIISSUES — PoorShear & lorsion Periormance

. Polymagnet®
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Focused Fields to
Optimize Function

ATAT/AT/AT/ AT/
Polymagnet

e

Reduced Eluxiwaste - Minimize Eady Currents

Elimmate EMIISSues — Improved Attachment,

. Polymagnet®
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. Polymagnet®

Focused Fields to

Optimize Function
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Polymagnet
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Reduced Eluxiwaste - Minimize Eady Currents

Elimmate EMIISSues — Improved Attachment,
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Force and Field Control

3.0" x.125" disk N42 NdFeB on metal shear force
140

. shear=92.1lbs
100

)
g 80
S
5 60 ——Conventional
Q
: .
¥ 40 shear = 14.21bs MaxField 240
............. | — 20
. 0 A
_ | SessEan 0.0 0.5 1.0 1.5 2.0 5% 3.0
Conventional Medium Tight Distance [in]
Magnet Reach Reach

Polymagnet  Polymagnet

pattern design optimizes force, field, and experience



Increased Shear Resistance

Best System

Active shear resistance Shear Force w.r.t. lateral displacement

Imm separation

I‘ . 10X+
S LN e

Poor System o

Strongest at o

circumference s/ [us| v 40
—e—conventional —@—Alternating (7 poles)

h ZE B £ W
hn 2 B Z W

Good System
Strong holding force
against friction
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esigning for Torque




Polymagnet® - Lateral Magnet™

SIM

L 2

4
. 2

260 /‘

o
=1
7
\
|
|

A

7N

N
\

)

S

o
\Q.

+
1
+
+
PSI(Pounds per Square Inch)

-/ 180
|/
FIG. 8B

160

0,025 0,05 0,075 0,1 0,125 0,15 0,175 0,2 0,225 0,25 0,275 0,3
Shunt Thickness (in)



ime for Some Case Studies

Photo by

on


https://unsplash.com/@kommumikation?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/gold-and-silver-accessory-on-white-surface-SkUkZ2auN4E?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Reduction in Nd Material Volume or Grade
(or both)

Alternative patterns could

increase this to 6-9X, this
pattern was for demonstration
purposes only

= = JHIA0ES Comeentional ka0 1
1002234 Polymagnet NS 1

. 1HI20EL Fotymapnet WSO Z0T

—— IHI20S3 Polymaenet M5S0 147

02052 Polymagnet M3
(Caiosated)

@&=Polymagnet” .75” N50

s, FETTTIE Folyrraignet 14" OO
42 % material =

=
Z .
% .77 volume reduction

Conventional




Polymagnet’ excels at thin metal attachment

1000320

Polymagnet
Part Number: 1000320
Pairs with: 1000335

Material Properties

Material: NdFeBE

Coating: Mi-Cu-Mi

Maximum Operating Temperature: B0.0" C

View Details

Force (M)

150

125

100

75

25

-25

1000320 Pull Force vs Distance

=& 1000320 on 0.010" metal -+ Conventional on 0.010" metal
- 1000320 on 0.031" metal Conventional on 0.031" metal
= 1000320 on 0.250" metal Conventional on 0.250" metal
=+ 1000320 Polymagnet-to-Polymagnet holding force
% Conventional magnet-to-magnet holding force

Click on above items to turn on/off lines on graph

4-1 OX improvement allows for
significant material & grade reduction
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Rare Earth Materlals are Significantly More
Expenswe & Volatile than Ferrlte

Strontium Carbonate Price Since 2024 J

Nd Magnets

are 10X the = +83% _
& % With no radical excursions
Price of Ferrite il

Gl | Ferrie Oxide Price Sinece June 2024

0

2024-01-01 2024-05-01 1 5 0/
o

-.and Ferrite exhibits superior « peak excursion & trending down

mechanical properties as well
as being naturally more
temperature & corrosion
resistant oo mose oo



(BH)max Japan Material Grade

mT Gs KJ/m3 MGOe

430-450 4300-4500 247-271 3100-3400 251-275 3150-3450 33.4-36.6 4.2-46 FBEN (Y36)

390-410 3900-4100 287-310 3600-3900 347-370 4350-4650 28.7-31.8 3.6-4.0 FBEH YEM-6BF

420-440 4200-4400 294-326 3700-4100 386-410 4850-5150 | 33.4-36.6 4.2-4.6 FB9H YBM-9BF

o

440-460 4400-4600 318-350 4000-4400 347-370 4350-4650 | 36.6-39.8 4.6-5.0 FB9B YBM-9BE

el

450-470 4500-4700 290-267 3350-3650 298-275 3450-3750 38.8-42 49-53 FB9N

450-470 4500-4700 330-360 4150-4450 415-445 5250-5550 | 39.8-43.0 5.2-54
460-480 4600-4800 328-352 4150-4400 368-392 4650-4950 41.5-44.7' 5.2-5.6 I

Ferrite Grades

% e o

e I& 90% Iess Magnetic properties of sintered Nd-Fe-B magnets

s :-; - - ex p e n S Ive : - :::::Mﬂ; M“Er:?;;::}:m Temperat:ﬁl;.e;c‘:nefﬁdent

T MGOe | kym® | 20-100°C  20-150°C
Max | Min Max | Min | Max| Min | a (Bn)| BHc)| a (BN | (Hq)

N35 * ! 80 (122 118 | 2108 = 36 | 33 J287 | 263 | -012 [-078

l:"h.-..a- o il L . 1.27 |1.22 | 2108( =2 z 39 36 | 310 | 287 | -0.12 | -0.78

- 00 (1260 [1.30 | 1.26 | 2108] = 41 | 38 | 326 | 302 | -0.12 | -078
;Ngs IS 6 1 Fe rrlte " N42 (1340|1290 |134 | 129 | = 108| =860 | =12 | =955 | 43 | 40 | 342 | 318 | -012 |-078 |
~ ; 30 |1.38 | 133 . 46 | 43 | 366 | 342 | -012 |-0.78
142 |1.38 | 210 49 | 46 | 390 | 366 | -0.12 | -0.78
145 | 1.40 | =10. = = = 51 47 | 406 | 374 | -012 | -0.78
147 | 142 | 108 2860 | » 53 | 49 | 422 | 390 | 012 | -078
1.50 . =10. 2 55 51 438 | 406 | -0.12 | -0.78
152 [148 | 2105] = > as4 | 422 | 012 |-078
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Reduction in Nd Material Volume or Grade
(or both)

= = = HIA0ES Comeentional kS0 1°
= HNIZZES Priymagnet NS0 1

. 1HI20S1 Potymaenet NS0 30

102052 Polymapenet NS0 L4
IIA0ST Polymagnet M35

(Caiosated)

. FETTiLE Folyrmaenet 147 OO

Conventional
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Ferrite 1.4”
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Reducing Magnetic
Material Volume
‘with Steel ]
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ShuntThk [mm] Attachment Force (N) Attachment Force (lbs)
e 1.6 = Force vs Shunt Thickness (Polymagnet #1002251 vs

0.5 150.0 33.7 1002252 @ 0.2mm Gap)
0.75 160.9 36.2

1 169.6 38.1
1.25 179.0 40.2
1.5 138.9 42.5
197.0 44.3

202.3 45.5

203.5 45.8

202.0 45.4

202.4 45.5

202.3 45.5

560/0 Improvement

Attachment Force (Ibs)

Shunt Thickness (mm)




Automotive Application: Substitute Ferrite for Nd, 20lbf (89N) attach force to 1m steel

Uchannel 30.5mmL x 1.25mmT Conventional

azuml o adaptive
- == Uchannel 30.5mm L x 19mmW x 4.5mm T
e e w/ 30.5mm L x 14.428mmW x 3.15mm T
o oo et Ferrite Magnet
7 500.000000 24.931620
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- tizer weighs a few hundred pound
Ac® * Requires no gas, water or special facilities installation
& ¢ It can run on household voltage and current

k¢

¥ ¢ |t can operate in a very small footprint and magnetize
millions of magnets a year

B »
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Polymagnet can be Easily & Quickly Moved to
Optimize Your Supply Chain
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https://unsplash.com/@reskp?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-map-of-the-world-made-out-of-chocolate-crumbs-WXnoxGfJ9zA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

can.

Reduce the amount of magnetic material used by up to 80%
Design with lower grades of Nd
Use recycled materials
Substitute Ferrite for Nd which is 90% less expensive and
widely available
Design & produce novel and unique magnetic functionality
providing product differentiation
Fully saturate magnetic materials yielding higher
performance
Accelerate the design & production cycle by enabling rapid
iterative design & prototyping
Quickly and effortlessly move production to optimize the
supply chain

is your solution to the challenges of today’s
complex & volatile business environment

Proprietary & Confidential




Connect with
www.polymagnet.com

Email: connect@polymagnet.com
Follow us:®

Tim Costello

Chairman & Chief Executive

tim@polymagnet.com
512 413 6983 /| eF

y @bylinetim [ { 68
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