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U Acoustic microscopy is a method used for Prof. Krishnan Balasubramanian,
material characterization of metallic and Dept. of Mechanical Engineering

biological samples by generating surface
waves using a single transducer in pulse
echo mode.

Q The energy leaks back into the coupling fluid, /"’“

and the surface wave velocity is determined g
by analyzing interference. e

U4 Ultrasonic waves can be focused using a lens or E =
a 30 lens-less approach using a flexible piezo GENERATORRECEIVER mnliial
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U Edge waves can degrade image quality in ANALYZING UNIT
high-frequency imaging applications. KEMOTE DULSR UNTT =

U Matching the transducer's aperture angle with
the material's critical angles is necessary.

U There is a need for an improved system and
method for improving material imaging and e
characterization, especially in situations where o
conventional ultrasound methods are limited.
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MOUNT A CURVED ULTRASONIC TRANSDUCER OVER ATOP
SURFACE OF THE SAMPLE

Identification of modes based on the curves

!

PROVIDE ELECTRICAL SIGNAL FOR EXCITATION OF THE
CURVED ULTRASONIC TRANSDUCER

|

GENERATE, USING THE EXCITED CURVED ULTRASONIC
TRANSDUCER, AN ACOUSTIC WAVEFRONT SIGNAL

l

GUIDE THE GENERATED ACOUSTIC WAVEFRONT SIGNAL
TOWARDS THE TOP SURFACE OF THE SAMPLE
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RECEIVE APLURALITY OF REFLECTED ACOUSTIC WAVE
SIGNALS FROM THE SAMPLE FOR EACH OF THE ADJUSTED

4

DEFQCUS DISTANCE

;

GENERATE INFORMATION FOR EACH OF THE DEFOCUS
DISTANCE BASED ON THE PLURALITY OF RECEIVED
REFLECT ACOUSTIC WAVE SIGNALS

}

ANALYZE THE INFORMATION FOR EACH OF THE DEFOCUS
DISTANCE TO GENERATE THE MATERIAL PROPERTY OF THE
SAMPLE
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Key Features / \alue Proposition

< Techniques

» an acoustic wavefront signal that includes an
acoustic wavefront signal and

» receive a plurality of reflected acoustic wave
signals from the sample for each of the adjusted
defocus distance and

» generate information for each of the defocus
distance based on the plurality of received reflect
acoustic wave signals.

» Sequentially, the control unit is configured to
analyze the information for each of the defocus
distance to determine the material property of
the sample.

% Control unit

» To control incident angle of the acoustic wavefront
signal of the curved ultrasonic transducer

» based on the element diameter and focal length of
the transducer.

» generate surface velocity of the sample based
the generated plurality of curves

< Remote pulse unit

» It is operatively coupled to the pulse

generator/receiver and configured to amplify the

« A non-transitory computer-readable medium

>
>

It stores instructions
It involves mounting a curved ultrasonic
transducer on a sample's top surface,
providing an electrical signal for excitation,
generating an acoustic wavefront signal,
guiding it towards the sample, adjusting
defocus distance, receiving reflected
signals,
generating information for each defocus
distance, and analyzing the information to
determine the sample's material properties.
comparing wave property of modes in
the curve with a predefined wave
property of modes present in the database
of the system
Performance

» Includes mounting a curved ultrasonic
transducer over a top surface of the
sample such that the curved ultrasonic
transducer is adjustable in 3 dimensions.
This method ensures accurate and
reliable results.

K3
o

electrical signal sent to the curved ultrasonic
transducer for excitation
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