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Our research - Applied Acoustics

Sensing                   Manipulation with sound

Development of instrumentation, methods and sensors with a focus on difficult and 

challenging conditions (high pressure, high temperature, corrosive media, radiation, etc.)
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In-situ Materials Characterization (Elastic Properties) at Conditions of High Pressure and High 
Temperature, Corrosive Media, etc.
• In-situ determination of elastic constants:

 Bulk Modulus
 Shear Modulus
 Young Modulus
 Anisotropy
 Poisson ratio
 Acoustical Nonlinear Parameter β
 Higher-Order Elastic Moduli

• Two experimental approaches:
 Time-domain measurements

- Pulse-echo
- Pitch-catch
- Digital Ultrasonic Pulse-Echo Method

 Frequency-domain measurements
- Resonant Ultrasound Spectroscopy
- Acoustic Resonance Spectroscopy
- Swept Frequency Acoustic Interferometry

Elastic Properties Determination
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Concentration of Particles in a Tube
Sound field is turned ON and OFF. 

Real Time Video

Acoustic Flow Cytometer

Thermo Fisher Scientific

600 µm capillary, Flow~ 200 µL/min
20 µm polystyrene beads

Biological cell analysis

Piezoelectric Transducer @ 1.5 MHz
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3. Detect and quantify particulate matter, liquid droplets, and gas bubbles in flowing media 
through Doppler Spectroscopy

Doppler Spectroscopy

Ultrasonic Visualization of
sand in water

20-50 micron sand particles
moving through mineral oil in 
a vertical metal pipe

The spectrum contains information
about particle size and concentration

Detection Sensitivity: ~ 5 grains of sand

Size range: 1 – 100 micron

Applications of  Acoustic Techniques



Two parts adhesive curing monitoring with ultrasound
Summer project with FIU - Gonzalo Seisdedos

Tensile
Testing



9

Quasar International (Albuquerque)
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o RUS - a nondestructive, very difficult to spoof, well-tested 
measurement method.

Elastic Moduli vs. Density

Good correlation between 
the elastic moduli and 
density for samples of  
different 
compositions/origins. 

Able to identify nuclear 
material composition, 
fabrication method and 
source by measuring its RUS 
properties.
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3DHEAT (3 dimensional high explosive acoustic 
temperature)

0 50 100 150 200 250

Shot time [min]

0

20

40

60

80

100

120

140

160

C
en

te
r t

em
p.

 [°
C

]

Training: 10 Nov 20 (~3750 samples)
Testing:  10 Nov 20
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Training: 10 Nov 20 (~3750 samples)
Testing:  16 Sep 20

Machine learning, CNN (convolutional neural network)

Acoustics diagnosis of  thermal damage in Pentolite
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Acoustic weld defect detection

• Weld detection in dense materials (Ta) 
challenging for radiography

• Solution:  scanning acoustic 
microscopy

Weld line Subsurface defect

5 mm

CCE0 CCEmax

Inclusions intentionally 
introduced 180° apart

5.0 mm

0.6 mm
0.5 mm
0.4 mm
0.3 mm
0.2 mm

1.0 mm

5.0 mm

Optical microscopy of 
Ta plate 

-0.9 0.1-0.4
R̂

Diam. ε

Acoustic microscopy of Ta 
plate 

Applications of  Acoustic Techniques
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