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Neodymium Iron Boron Magnets
(NdFeB)

 Eliminate
Corrosion

 Eliminate Porosity

 Biocompatible

 Hermetically
Sealed

 Atomically
Bonded

 Radiopaque

Medical – Electroplated Neodymium Iron Boron Magnets
Neodymium Iron Boron Magnets are one of the most powerful commercial 
permanent magnets available today. These rare earth magnets can be up to 10 
times stronger than the strongest ceramic magnet. NdFeB magnets are typically 
produced using one of two general method categories, bonded magnets 
(compression, injection, extrusion, or calendaring molding) and sintered magnets 
(powder metallurgy, PM process).

The Challenge
ProPlate® worked with a medical customer who needed to achieve a bio-
compatible protective surface for NdFeB magnets used in a short-term implant 
application. Due to the porosity of the base magnet material combined with the 
reactivity of the magnets to acidic and basic chemistries, ProPlate® faced a difficult 
challenge designing a plating process for the Neodymium magnets. Throughout the 
plating process, adequate adhesion is necessary to use acidic and basic chemistries 
to remove surface oxide, which NdFeB rapidly forms without any protective 
coatings. Furthermore, proper handling of the magnets added more complexity to 
the project to ensure the magnets wouldn’t oxidize in the process steps or in the 
queue to be plated.

The Engineered Solution
Major obstacles ProPlate® faced were finding the precise balance of chemicals to 
use during the plating process and finding the most effective electroplating 
technique for uniform deposition and leveling to combat porosity. The key was to 
develop a chemical process aggressive enough to promote the best adhesion but 
mild enough for the base material to not corrode. Various plating methods using 
specific agitation, custom fixtures, and plating apparatuses were required to 
address the porosity. After numerous trials, the optimized process used a 
combination of Nickel and Copper layers followed by Gold; Nickel-Copper-Nickel-
Gold. Gold is the ideal final layer because Gold is a commonly used bio-compatible 
metal in the medical device industry, and it offers superior corrosion protection 
due to its inertness. Using an aggressive accelerated corrosion test, ProPlate® 
tested the plated magnets to validate that the magnets could withstand a final 
series of corrosion testing like its intended use in the human 
body. An unprotected magnet would show signs of corrosion 
almost immediately in an accelerated corrosion test. 
ProPlate’s magnets, in some instances, have lasted months 
in this corrosive environment, which far exceeds the typical 
application requirements.


