
  

 

 

Putting pumps where others can’t 

Permanent magnet technology 
Permanent magnet technology supports the most  

significant advancement in downhole electrical  

machine design for 30 years 

Permanent magnet technologies for oil and gas applications are not yet commonplace. Other industries 
including automotive, aerospace, telecommunications, defence and wind generation have enabled 
significant permanent magnet technology development and a corresponding supply chain to be 
established. Permanent magnet technology transfer provides the oil and gas sector with a significant 
opportunity to reap the rewards of these fast developing technical advancements for new innovative 
artificial lift applications. 

Permanent magnet materials – a rapidly evolving resource 

The first permanent magnet material to be discovered was termed 'lodestone' and was thought to have 
been created during lightning strikes. Iron alloy based 'Alnico' magnets developed in the 1930s were the 
first modern permanent magnets and have been some of the most important commercial magnets for the 
last few decades. They still remain the most common magnetic material in bulk, low energy applications. 
 
It was not until the commercial exploitation of the lanthanide chemical group collectively known as the 'Rare 
Earth' (RE) family of chemicals became viable that permanent magnetic technology was to really take off. 
 
Maximum Energy Product is a measure of the volume 
of material which is required to produce a given 
magnetic flux level and is given the symbol BHmax. 
With the development of permanent magnets in the 
20th century BHmax has improved exponentially, 
doubling every 12 years. This revolution accelerated 
recently with the discovery of a new generation of rare 
earth magnets based on neodymium, iron and boron 
with even higher magnetic energy densities. 
 
The demand for RE magnetics has grown rapidly, and 
an advanced supply chain has emerged equally 
rapidly over the past decade. 
 
The advancement of permanent magnetic materials can be viewed as progressing in a series of steps with 
each material being developed and improved. The benefit of increased magnet strength is demonstrated by 
the reduction in size of magnets. 
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