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Material overview  

Höganäs AB Somaloy® is a family of SMC 

materials, which are made of high purity iron 
powders with nanometre-size inorganic surface 

insulation, as shown in Figure 1. The iron powders 
are available in several grades with particle sizes of 

between 50 – 250 micrometres. The Somaloy® 
family is grouped into performance levels based on 

the coating properties: 1P, 3P and 5P. The resultant 
performance of the powders is highly dependent on 

this coating and its sensitivity to the compaction and 
heat-treatment processes. The additives - such as 

lubricants for powder filling and ejection from the die tool post compaction, for example - and the 
heat-treatment process, must be optimal to yield the desired performance from the component. 

 
During the compaction phase, there is a physical limit on the pressure that should be applied to 

the powder in the die tool, which is determined by the pressing force and the part geometry. Under 
compaction forces that exceed the material limits, the coating will breakdown and the resultant 

component will not have the electromagnetic properties expected. Where heat-treatment is 
concerned, the maximum permissible temperature is important for fully stress relieving the grain 

boundaries after compaction has taken place. This will reduce hysteresis loss and improve 
permeability, through the removal of impurities, such as lubricants, for example. Exceeding this 

temperature will breakdown the coating and reduce the electromagnetic performance, along with 
introducing mechanical defects into the component. 

 
The 1P material provides a base level of performance with a cost-efficient approach. A simple 

coating is applied, and the heat-treatment of the part is conducted in an air-atmosphere with a 
maximum temperature of approximately 500 ⁰C.  

 
The 3P grade uses a different additive to 1P to allow for a special steam-atmosphere during the 

heat-treatment. This brings maximal mechanical strength to the component by a forced oxidation 
deep into the material structure. The maximum temperature for the heat-treatment 3P is 

approximately 500 ⁰C.  
 

The most advanced SMC material grade is the 5P, which exhibits the lowest specific loss in the 
family. A special particle coating is designed to withstand heat-treatment temperatures up to 650 

⁰C, resulting in a component with minimal residual stress post heat-treatment, and the lowest 
hysteresis losses available for current SMC products.  

Figure 1. SMC pow der  par tic le w ith 

elec tr ically  res is tive coating. 



Process overview 
The powder process involves the 
creation of a base powder mix, which 

includes all the necessary elements for 
producing a robust SMC component, 

compaction and, finally, heat-treatment. 
 

The compaction process is depicted in 
Figure 2, where powder is fed into a die 

tool cavity before being compacted 
under high pressure to form the final net-

shape component. This is then ejected 
from the tool and transferred to the heat-

treatment. Heat-treatment is conducted 
under a strictly controlled temperature 

profile to evaporate compaction 
lubricants, relax grains boundaries and harden the structure. The furnace can have a specific 

environment, where gases present in the atmosphere improve the component performance. 
 

The component density is related to the actual pressure of compaction. The higher the component 
density the more magnetically active material is present. The performance of the material, in terms 

of loss, at a given frequency is determined by the size of the particles in the initial mix; for lower 
frequency applications, large particle sizes are best suited. Conversely, high frequency 

applications will benefit from smaller particle sizes, with an overall larger surface area available 
for coating. The properties and performance of the SMC material depends upon the powder mixes, 

discussed below. 
 

Comparing SMC data to electric steel-sheets 
SMC data is measured on single ring components (OD55/ ID45/H5 mm) via square cross-section. 

The measured SMC sample is a full magnetic core component that can be compared to a 
punched and stacked electric steel-sheet pack representing the same geometry. Data for electric 

steel-sheets are normally given for a single sheet, tested with an Epstein frame test. SMC is not 
tested by this method and thereby data is not directly comparable. Additional design factors aimed 

for electric steel-sheet stacks does not apply for SMC. 
 

 
 

 

Figure 2. The PM Pow der  Metallurgy  f orming 

process  in three s teps  
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