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About the Scholar:

For his graduate work, Dr. Earnhart investigated microstructured, engineered materials for noise
control for fluid power systems. Fluid power is advantageous for its power density, among other benefits,
but is known for undesirable noise. A challenge for addressing fluid-borne noise (which couples with
structure-borne noise to create air-borne noise) is that hydraulic fluid has a high speed of sound and the
fundamental frequency of noise generated by pumps is very low, resulting in very long wavelengths of
sound. Furthermore, noise control devices typically used for systems with air such as Helmholtz
resonators and tuning coils scale in size with the speed of sound, and unmodified, are impractically large
for use in fluid power systems. The materials being investigated are novel for being very compliant at high
pressure, which when used in resonant devices as mentioned earlier allows them to scale down in size by
up to two orders of magnitude. This makes noise control of a hydraulic system much more practical.
Further investigation of the material behavior includes the dependence of pressure, temperature, and the
structure of the material on the compliance, and thus, the efficacy of the device.

Benefits to Society:

While fluid power has many advantages such as power density and scalability, a downside to its
use is often noise. Noise is a barrier-to-entry for both existing fluid power technology in new markets and
for new fluid power technology. For example, fluid power is difficult to implement in noise-sensitive
environments like the home or in prostheses worn on the body. Noise is also a deterrent to new fluid
power technologies such as “digital” pumps and valves, which promise greater efficiencies but by their
nature generate large pressure fluctuations, which results in increased noise. Also, technologies such as
hydraulic hybrid vehicles where the NVH (noise, vibration, and harshness) properties need to be tuned to
a market accustomed to cars with conventional powertrains.

Treatment of the fluid-borne noise produced by pumps and valves in fluid power systems with the
microstructured, engineered materials being investigated in this research will subsequently reduce
structure-borne noise and thus air-borne noise. Creating quieter systems will allow system and device
designers to take advantage of the benefits of fluid power.
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