
Driven by Passion with Swiss Quality



Introduction to Nanocrystalline Materials

Nanocrystalline is a high end soft magnetic material used in various applications including power electronics 

and electronic filtering. Nanocrystalline is developing a greater interest in the market as a replacement for 

steel alloys due to the superior magnetic properties. Nanocrystalline materials display very high saturation 

inductions (up to 1.25 T) and extremely low coercivity. This results in low material losses and higher efficiency. 

Nanocrystalline material is an iron based material similar to other soft magnetic materials which allows for 

very competitive pricing. The improved magnetic properties are a result of the process which forms a 

nanocrystalline structure within the material.

Saturation Induction 1.25 T

Coercivity 0.8-1.8 A/m

Core Loss <80 W/kg @ 100 

kHz

Density 7.2 g/cm
3

Operating Temperature -50
o
C ~ 130

o
C

Operating Frequency <10 MHz

Material Characteristics

BH curve for a nanocrystalline core. The 

permeability of the core can be adjusted to 

change the shape of the curve. A higher 

permeability results in a curve closer to the y-

axis. Permeabilities can range from 10,000 to 

80,000.



Nanocrystalline Cores for Motor Bearing Protection

Simple solution to motor bearing failure due to shaft currents

Nano tape wound magnetic cores are used to mitigate destructive bearing currents in inverter systems.  It 

is technically the most effective and proven solution to this severe problem and significantly cheaper than 

isolation hybrid bearings or grounding rings.  These cores greatly reduce the asymmetrical EMI currents, 

which are generated by parasitic currents of the interconnecting cables and the motor itself.  This method 

of destructive current prevention significantly increases the service life of the bearings and thus 

significantly reduces maintenance costs and revenue losses from equipment downtime. 



Nanocrystalline Cores for Switching Mode Power Supplies

Soft magnetic cores are used extensively in switching mode power supplies (SMPS). Traditionally, standard 

ferrite cores have been used due to the lower cost. As industries move towards smaller, lighter, and more 

efficient products, nanocrystalline cores will have to be used as a more efficient replacement. Nanocrystalline

cores have superior magnetic properties to standard ferrite cores and also display more stable magnetic 

characteristics at high frequencies. As SMPS technology advances the switching frequency will increase and 

better materials such as nanocrystalline will have to be implemented.
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