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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

Refining Magnet 
Manufacturing

Polymagnet®



+400%
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+170%

Nd Price Volatility
makes economic predictability difficult
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Subject to Political Manipulation:
Constrained Availability 



Subject to Political Manipulation:
Constrained Availability $250 inspection fees 

on every shipment 
regardless of quantity



Using less rare earth material, or none at 
all in our products 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

can help



To enable a new, technology differentiated, Western based, 
magnetic supply chain which supports our national security 

and the products critical to our economic transition

Polym agnet ® Mission:

Polymagnet®



C O R R E L A T E D  M A G N E T I C S

Signal Processing, Coding, Signal & 
Wave Theory

CMR

®

®

LIKE POLES REPEL



Polymagnet® enables a new era of programable functionality

By combining coding, signal processing and 
wave theory with magnetic fields, Polym agnet ® 

allows designers to optimally design the magnet’s 
magnetic field for their specific application

higher forces – lower cost – unique 
functionality – more secure supply 

chain – custom flux field geometries – 
medical & electronic safe….

Polymagnet®



What are Polymagnets?

…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

®

®



Magnets 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

We fix that! Polymagnet®



C O R R E L A T E D  M A G N E T I C S
CMR®

®

Force  – Reach – Shape  - Combined Function

N

S

Non-linear – Edge  Effec ts  – High Propens ity for “s horts /eddies” – Single  Function



C O R R E L A T E D  M A G N E T I C S

®
Pour Us e  of Potentia l Energy – Eddy Current Activation

Lo st  Ene rg y

S

Metal N
Magnet

The Box We Design Within

Design Tools:
•Bigger
•Thicker
•Higher Grade

EMI Is s ues  – Poor Shear & Tors ion Performance
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C O R R E L A T E D  M A G N E T I C S

®
Reduced Flux Was te  – Minimize  Eddy Currents

Fo cuse d  Fie ld s to  
O p tim ize  Functio n

The Box We Design Within
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•Field Shape
•Field Depth
•Muti-Function
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Shear & Tors ion Forces
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Patterns optimized for force characteristics

Force and Field Control

27

Polymagnet pattern design optimizes force, field, and experience
1000970 1000563 1000565

®

Up  to  8 X

CMR



Increased Shear Resistance
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Designing for Torque
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Polymagnet® - Lateral Magnet  

250psi

SIM

LAB

CMR



Photo by Mika Baumeister on Unsplash 

Tim e  fo r So m e  Case  Stud ie s

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)

Conventional
1” N50

Polym agnet ®  1” N50

Polym agnet ® .5” N50

Polym agnet ® .75” N50

Polym agnet ® .5” N35

16N

23N

46N

55N

3.5X+

3.0X

1.4X

Alternative patterns could 
increase this to 6-9X, this 

pattern was for demonstration 
purposes only

42% material 
volume reduction

75% material volume 
reduction & lower cost material

75% material 
volume reduction



Polymagnet® excels at thin metal attachment

4-10X improvement allows for 
significant material & grade reduction



Rare Earth Materials are Significantly More 
Expensive & Volatile than Ferrite

Nd Magnets 
are 10X the 

Price of Ferrite

…and Ferrite exhibits superior 
mechanical properties as well 

as being naturally more 
temperature & corrosion 

resistant

+85%
With no radical excursions

15%
peak excursion & trending down



N35

N57

N35 is 6:1 Ferrite
N57 is 10:1 Ferrite

Polym agnet ® Combined with Sizing Allow Ferrite to 
Compete

Ferrite is 90% less 
expensive
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Reduction in Nd Material Volume or Grade
(or both)

Conventional 
1” N50

Ferrite 1.4”

16N

23N

46N

55N

Ferrite with Polym agnet ® offers the same 
attachment performance with a 
70-80% cost reduction

Polym agnet ®



Reducing Magnetic 
Material Volume 
with Steel

56% Improvement



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



Photo by Jametlene Reskp on Unsplash 

Polymagnet can be Easily & Quickly Moved to 
Optimize Your Supply Chain

• The magnetizer weighs a few hundred pound
• Requires no gas, water or special facilities installation
• It can run on household voltage and current
• It can operate in a very small footprint and magnetize 

millions of magnets a year

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
• Polymagnet® is your solution to the challenges of today’s 

complex & volatile business environment Polymagnet®

Proprietary & Confidential

Polymagnet®



Connect with
www.polymagnet.com
Email: connect@polymagnet.com
Follow us: 

®

Tim Costello
Chairman & Chief Executive
tim@polymagnet.com
512 413 6983

@bylinetim
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