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In the early Nineteen Sixties, a NASA engineer named Stephen Papell first developed Ferrofluid.  

His mission was to create a means of transporting rocket fuel in zero gravity.  The concept of adding 

surfactant-coated magnetic particles to the fuel which could then be manipulated by peristaltic 

magnetic fields was a novel idea, but one that was ultimately passed over in favor of solid rocket 

fuel.  This probably made sense, given that there were fewer moving parts and less to go wrong with 

the system, but it left NASA with a technology in search of an application.  To those familiar with the 

story, it resolved when two scientists at AVCO licensed the technology, which would lead to the 

founding of Ferrofluidics, which later became Ferrotec Corporation.   What though, you ask, is this 

stuff actually good for, anyway? 

 

In 1972, a manufacturer called Acoustic Research first introduced Ferrofluid (as we call this black, 

oily gunk), into the first loudspeaker, with the support of their engineering staff. They applied the fluid 

into the air gap of a tweeter to dampen the system’s resonance, a move that led to further 

applications and benefits.  It did not take long for engineers to recognize that damping was not the 

only benefit imparted by ferrofluid.  Thermal tests revealed that the ferrofluid protected the coils it 

bathed from overheating, by virtue of the fluid’s thermal transfer properties.  They also discovered 

that ferrofluid had the ability to force eccentric coils into a far more centered position in the air gap, 

because of the natural tendency of ferrofluid to distribute itself evenly across a magnetic field.  From 

this initial introduction into just a few speakers annually in the first year or two, the market has 

expanded to over 300 million speakers each year, built by over 300 speaker manufacturers 

worldwide. 

 

Ferrofluid has some obvious advantages, as illustrated in the previous paragraph, but this fluid 

imparts some significant benefits that are a bit less obvious, but just as important.  Through the 

benefit of heat transfer one can observe a decrease in power compression.  Power compression is 

an observable drop in dB level (signal strength) as the coil heats up and electrical resistance 

increases.  Keep the temperature down and you improve your signal output in every case.  This has 

been shown repeatedly, and is a general property that transfers to every application to which 

ferrofluid is applied, from speakers to hub mount motors on electric bikes.  A decrease in 

temperature creates an increase in efficiency.  Another benefit is that improved performance by 

virtue of ferrofluid application means that the QC rejection rates for any given batch of speakers will 

decrease, thus improving overall productivity.   

 

Speaker designs change over time.  In the early days of ferrofluid use, most of the magnets in the 

driver bodies were made of low strength materials such as AlNiCo.  The fluids needed to remain in 

these air gaps were high Gauss, low viscosity formulations.  They often made these older formula 

fluids from light oils that had a limited temperature range due to higher volatility.  Over time, the 

demands of the speaker market have changed.  New, high gauss rare earth magnets are common, 

which negates the need for fluids with high particle concentrations/high Gauss.  The new synthetic 



hydrocarbon and ester oils available on the market have allowed for a much-improved thermal range 

as well as a greater range of viscosities for a much more varied landscape of driver designs.  These 

synthetic oils also come at a lower cost.  These new fluids meet the needs of modern mass 

production speakers, such as those used in automotive audio, where thermal capacity is an absolute 

necessity. 

 

Fast forward to the threshold of 2020 and we see that home audio is on the decline, and personal 

audio is experiencing a meteoric rise in popularity.  These newly designed headphone and in-ear 

designs have demanding parameters, and acoustical engineers design many of these in ways to 

minimize bulk.  The spider-less design is a common version of this new slim profile type of in-ear 

bud.  Although volumes per unit are incredibly small, there is still a need, probably greater now than 

in earlier days, for coil centering.  During the production process, technicians administer Ferrofluid 

into these devices in the tiniest of quantities, but the difference it can make is considerable.  In these 

applications, the fluid is not as necessary for temperature control, as the coils inside Bluetooth 

headsets and ear buds do not heat up the way, say, a 6” compression driver might, but the centering 

properties are critical.  Ferrofluid seems to be the answer for most, if not all, of the issues seen with 

these miniature speaker units. 

 

Ferrofluid is also useful for devices that are ancillary to the standard speaker domain, but are 

extremely critical to the miniaturized electronics market.  Haptic devices in cellular telephones and 

other hand-held devices require centering and control over signal spikes, just as a speaker does.  

Ferrofluid can offer these advantages for myriad applications of this sort.  We are still a product in 

search of an application, thus we continue to research and work with manufacturers to create new 

and better solutions for the speaker industry and beyond. 

 

 

Are you interested in what we have to offer?  Come visit Ferrotec at ALTI EXPO2020, booth 

#7, South Point Hotel and Casino, Las Vegas, Nevada, from June 14th to 15th, 2020.  

 

 

 

 

   

 

        

 


