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Tuning Forks:  Let Your Ears Do The Math! 
Introducing TF-25™ Metal Matrix Composite

Peter J. Andrews, Sr. Electro-Acoustics Engineer

Audiophiles and engineers are already aware that Truextent® Genuine Beryllium is the lightest and stiffest metal available for electro-
acoustic transducers.  Now, we are ready to introduce our first engineered material for acoustic applications, a metal matrix composite 
we call TF-25™. This new material offers the light weight of aluminum with improved damping and twice the stiffness (even 30% more 
stiffness than titanium!).

As shown in our white paper on beryllium compression drivers 1, the speed of sound through a solid material is a good acoustic perfor-
mance indicator, especially of break-up modes due to diaphragm bending.  The speed of sound likewise governs the bending frequency 
of a beam, or even a tuning fork (two beams).

Since the speed of sound (c) in a solid is related to the square root of the stiffness, or Young’s Modulus (E), divided by the density (ρ), 
tuning forks of the same physical dimensions were made of different materials to provide a simple demonstration of these material prop-
erties.  The table below compares these properties and the resulting speed of sound in each material.  The last row simplifies these figures 
and compares the speeds relative to that of aluminum.
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                                     Material 
Property Aluminum Titanium TF-25 Beryllium

Young’s Modulus, E 71 GPa 116 GPa 140 GPa 310 Gpa
Density, ρ 2.7 g/cm3 4.5 g/cm3 2.9 g/cm3 1.85 g/cm3

Speed of Sound, c 5,128 m/s 5,077 m/s 6,950 m/s 12,945 m/s
Speed relative to Aluminum 1.0 0.99 1.36 2.52



So, if you strike each tuning fork on a soft surface, you’ll hear the different frequencies, or pitches, at which they resonate (see spectra 
below).  These frequencies directly relate to the frequency at which a speaker diaphragm of each material will begin to bend.  TF-25 
increases this critical frequency by about 38% over standard aluminum and titanium, and beryllium increases it a full 155% (just like 
the relative speeds above).  For example, if your 1” aluminum tweeter dome resonates at 22 kHz, then you can expect a similar TF-25 
tweeter to ring at just over 30 kHz, and a beryllium tweeter to ring at over 50 kHz.  Thus, our materials allow you to take full advan-
tage of the extended bandwidth of today’s high-resolution audio.
 
 

 

The attentive listener will also notice that the forks ring for significantly different durations.  Damping capacity, or how quickly the 
material’s natural resonances die away, is another good predictor of sound quality especially in high-frequency transducers. The chart 
below shows the decay rates (dB/s) of the four tuning forks, with both TF-25 and beryllium quieting down much faster than titanium 
or aluminum.  This clearly shows the large difference in internal damping between the materials, and predicts how well a transducer of 
each material will react to quickly changing musical transients.

Truextent® Advanced Acoustic Materials are specifically engineered to extend and improve the response of your transducer designs.  
Even without knowing the physics, you can easily compare material properties using our tuning fork demo.  Just ping ‘em, and let your 
ears do the math!

Lighter … Stiffer … Faster!
1  Buck, Andrews, Simmons, and Saye, “Extended Range Beryllium Dome Diaphragm Assembly for Large Format Compression Drivers.” Presented 
at the ALMA Europe Symposium, 9 April, 2011.  Available for download at www.truextent.com
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