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Abstract – Ultrasonic velocity measurements are highly useful for the investigation of molecular 
interactions and the structural behavior of molecules in liquids, liquid mixtures and solids. Ultrasonic 
study provides a wealth of information about the state of the liquid. This technique is frequently used 
because of their ability in characterizing the thermodynamic and physic-chemical behavior of liquid 
mixtures. Investigation of the physical properties of liquid mixtures with varying compositions gives 
valuable insight into the microscopic structure and nature of molecular interaction in liquid molecules. 
The relatively simple and inexpensive equipment for the generation and detection of ultrasonic waves 
and the nondestructive character of the small amplitude vibrations make ultrasonic wave propagation 
used for nondestructive inspection (NDI). Typical applications include the detection of internal flaws, the 
measurement of layer thicknesses of laminated structures and the evaluation to assess the extent of 
corrosion. 
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INTRODUCTION 

The technique has also been used to determine the 
volume fraction of the disperse phase volume in 
mixtures and, also, the size distribution of droplets in 
liquid dispersions or emulsions. Ultrasound is 
routinely used also in medical imaging and 
diagnostics, and it is finding increasing use in the 
food industry for both analysis and process 
monitoring. A thorough review of the use of 
ultrasonic‘s for nondestructive tests and diagnostics 
can be found, for example, in the work of 
Achenbach. More recently, the use of ultrasonic 
waves has shown a great potential also as a method 
for the characterization of materials, especially 
polymers. In polymers, the propagation of ultrasonic 
waves is determined by their viscoelastic properties 
and density and is affected by phase transitions 
occurring with changing temperature and other 
factors, such as plasticization and chemical 
reactions. The application of ultrasonic waves to a 
material, acting as a high frequency oscillatory 
excitation, provides information regarding the 
viscoelastic behavior of polymers and may be 
considered a high frequency extension of current 
dynamic mechanical analysis methods. Because of 
the high frequency and small amplitude of the 
periodic oscillations applied to the sample, ultrasonic 
dynamic mechanical analysis (UDMA) probes the 
small-scale mobility of short chain segments, which 

generally does not involve the entanglements. The 
application of ultrasound for polymer 
characterization has been limited by the 
inadequate one-term stability of transducers at high 
temperature and by the requirement of a fluid 
coupling medium between the ultrasonic 
transducer coupling and the sample.  

This part manages the applicability of propagation 
of ultrasound waves for materials (liquids and 
glasses) characterization. Much consideration has 
been paid to the job and essentialness of atomic 
collaborations in deciding explicit properties and 
structure of sub-atomic frameworks just as sub-
atomic marvels identified with interfacing particles. 
A short survey of writing relating to the present 
work is additionally outfitted. The trial techniques in 
estimating the thickness, ultrasonic speed (both 
amino acids and glasses) consistency and 
microhardness are displayed in detail. What's 
more, the basic hypotheses associated with the 
calculation of different acoustical, thermo-
dynamical and transport parameters from trial 
information are quickly given.  

A homogenous sample-transducer coupling system 
would reduce the transmission losses associated 
with the propagation of acoustic waves between 
materials with different acoustic impedance. The 
aim of this review is to briefly analyze the principle 
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of UDMA of polymers and to provide references for 
laboratory scale instrumentations, highlighting recent 
developments in its use for polymer characterization. 
In particular, the review addresses the issues that 
have emerged in examining α relaxations, melting, 
and crystallization transitions in linear polymers. It 
considers also the applications to studies of the cure 
kinetics of thermosetting resins and some of the 
studies carried out on polymer blends and polymer 
adhesives. 

REVIEW OF LITERATURE 

Glasses are confounded solids. At the nuclear level, 
they have a liquid like structure and thusly miss the 
mark on the periodicity of valuable stones. 
Decisively, they continue like solids, since they show 
proportionality among stress and contorting under 
moderate disturbance. Glasses have accepted a 
central occupation in our consistently lives since old 
events. Man-made glass objects, directly around 
5000 years old, have been found in Egypt 
(Zarzycki,).  

Standard window glass, made generally of sand 
(Si02), lime (CaC03), and soda pop (Na2C03), is the 
best-known instance of a made vague solid. The 
dominating properties of unadulterated Si02 once in 
a while legitimize the huge additional costs related 
with its cleansing and high dissolving point, 1713oC. 
Optical waveguides, for example, contain 
unadulterated brilliant silica. Most structure plastics 
are amorphous, like the silicon used in various 
photovoltaic cells. In the pharmaceutical business, 
glasses made of sugars and restricted amounts of 
water are normally used for the insurance of 
vaccinations and labile biochemical's Metallic 
glasses heading mechanical interest because of their 
fragile fascination and, by virtue of certain 
amalgams, their sublime disintegration resistance.  

The brilliant state is moreover noteworthy in the 
amassing and. treatment of treats, wafers, and other 
grain based sustenances (Blanshard and Lillford, 
1993). Despite the inescapability and inventive 
hugeness of the vitreous express, the composition of 
our calling is thin with respect to the issue. To a 
restricted degree this is in light of the fact that 
tremendous quantities of the huge specific issues 
that creation engineers have so successfully handled 
in the past have been immovably related to the oil 
business and, subsequently, incorporate primarily 
physical and compound changes that occur in 
liquids. Glasses, additionally, being essentially liquid 
like anyway accurately solid, and having history-
subordinate properties that everything considered 
can endure unaltered over geological events, fall 
Ultrasonic speed and intermolecular relationship in 
twofold liquid mixes Intermolecular affiliations 
existing in matched liquid mixes are clearly explained 
utilizing abundance thermodynamically breaking 
points assembled h m ultrasonic speed and 
thickness estimations. Rajaguru and Jeyaraj 

considered the riches thermodynamic segments of 
parallel mixes of accomplice liquor with 1,4 dioxin 
and carbon tetrachloride at two stand-out 
temperatures and thought about that 
heteromolecular affiliations are exist in the 
accomplice liquor + 1,4 dioxin structure and 
disseminating powers exist in accomplice liquor + 
carbon tetrachloride framework. Vijayabhaskar  

Reddy et. al. [2011] investigated the volumetric and 
ultrasonic direct of ethyl acidic corrosive inference 
with some chloromethane and chloromethane. 
?&#39;he exploratory information were utilized to 
clarify the impact of dynamic chlorination and 
instauration of ethane atom.  

Belsare et. al. [2012] picked express acoustic 
impedance and adiabatic compressibility's in twofold 
mixes of o-chlorophenol, p-chlorophenol, 
chlorobenzene and nitrobenzene with benzene. 
They recommended that singular a weak 
investment, for example, dispersing powers should 
be dynamic in these mixes. 

Govindappa et. al. [2011] assessed sound speeds 
in twofold mixes of I-chlorobutane with benzene, 
toluene, o-xylene, m-xylene, p-xylene, 
chlorobenzene, bromobenzene and nitrobenzene. 
From the sound speed and thickness information, 
overabundance compressibility's were settled and 
it was accepted that powerless dipole-actuated 
dipole joint endeavors and dipole-dipole 
coordinated effort were open in those frameworks.  

Raoetal. [2013] evaluated several abundance 
points of confinement like abundance enthalpy, 
abundance consistency and riches Gibb&#39;s 
free essentialness from ultrasonic speed and 
thickness finishes in combined liquid mixes of 
toluene with various alcohols. They believed that to 
be the centralization of toluene reached out, there 
was a probability of breaking of the hydrogen 
bonds, which accessories the liquor atom.  

Srinivasulu et. al. [2017] studied the 
compressibility and abundance compressibility 
from ultrasonic speed and thickness estimations in 
twofold mixes of trichloroethane with various 
alcohols and saw that overabundance 
compressibility's were certain in all these 9 
matched frameworks which demonstrated that 
feeble correspondences were available and that 
was an immediate consequence of the structure 
breaking impacts of 1,l,l-trichloroethane.  

OBJECTIVES OF THE STUDY 

Ultrasonic examination in materials depends 
predominantly on the investigation of the conduct 
of propagation speeds and constriction. This work 
plans to illuminate the precision of ultrasound-
based proportion of acoustic parameters of 
materials. Such a capacity turns into a need in the 
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ultrasonic assessment of a segment when 
administration conditions have changed the two its 
material properties and physical measurements. For 
estimation of ultrasonic speed, and ingestion, virtual 
instrumentation framework is created.  

1. The trial framework has two sections: a 
mechanical framework for drenching filtering 
and information examination programming (a 
calculation).  

2. The fundamental pieces of this framework 
are a PC (PIII or higher), PCI 12 bit 
multifunction DAS card, a variable 
recurrence Pulser-beneficiary framework, 
piezoelectric precious stone transducer and 
application programming.  

3. In the space of ultrasonic material portrayal, 
speed and weakening are among the most 
broadly utilized amounts.  

4. In this case, the speed is dictated by 
insonifying the example and recording the 
season of trip of the separate front surface 
echoes if the thickness is known.  

5. In this work we depict a pulser-recipient 
procedure that allows the concurrent and 
programmed assurance of the ultrasonic 
speed and pinnacle lessening in the 
example. Such strategy serves as a matter 
of first importance the expansion in the 
speed of information understanding. 

RESEARCH METHODOLOGY 

Every one of the synthetic substances utilized in this 
present research work are logical (AR) reagent grade 
and spectroscopic (SR) reagent evaluation of least 
test of 99.9%. The purities of the synthetics were 
checked by thickness assurance which 
demonstrated an exactness of ± 1 × 10-4 Kg/m3 with 
the announced estimations of Dean Lanques (1979) 
and David (1992). Crisp conductivity water was 
utilized all through the examination. 

MEASUREMENT OF DENSITY 

Thickness is one of the prime parameters describing 
numerous physical properties of a fluid medium. 
Different techniques are utilized for estimating the 
thickness of an answer. The present examination 
utilizes relative estimation technique to decide the 
thickness of unadulterated liquids and fluid blends. A 
particular gravity bottle with 5ml limit is cleaned well 
and dried and loaded up with reference fluid 
(conductivity water) and afterward suspended in a 
temperature controlled water shower. The 
temperature of the shower can be kept up at any 
ideal worth.  

The jug with water is permitted to accomplish the 
temperature at which thickness is to be estimated 
and the weight is resolved as WW with an exactness 
of ± 0.0001gm (Model: SHIMADZU AX-200 Japan). 
Subsequent to institutionalizing the particular gravity 
bottle with water, the fluid whose thickness to be 
resolved is filled in the container and is weighed as 
WS. By utilizing the accompanying connection, the 
thickness of the obscure blend at any temperature 
can be resolved. 

 

DATA ANALYSIS 

The propagation of ultrasonic wave in solids, for 
example, glass gives significant data with respect 
to the strong state movement in the material. 
Enthusiasm for glasses has quickly expanded 
lately as a result of differing applications in 
electronic, atomic, sun based energy and acoustic 
optic gadgets. The acoustic wave propagation in 
mass glasses has been of extensive enthusiasm to 
comprehend the mechanical properties. The speed 
of sound is especially reasonable for describing 
glasses as capacity of sythesis in light of the fact 
that it gives data about the microstructure and 
elements of glasses. The investigation of versatile 
properties of the glasses has roused numerous 
specialists and noteworthy data about the 
equivalent has been gotten. The versatile moduli of 
glasses are fluenced by the numerous physical 
parameters, which may thusly to be considered by 
measuring the ultrasonic speeds. The reliance of 
ultrasonic speed on the organization of glass 
shows the different changes in the basic 
configuration between the system previous and 
modifiers.  

Glass structure is a fundamental issue to 
comprehend the conduct of the material the speed 
of ultrasonic waves and henceforth the flexible 
moduli are especially appropriate for describing 
glasses as a component of sythesis (Gaafer M S et 
al., 2009). Ultrasonic examination of solids is 
increasing much significance these days and 
enthusiasm for glasses has quickly expanded in 
view of improving data innovation. Flexible 
properties are instructive about the structure of 
solids and they are legitimately identified with bury 
nuclear possibilities. As of late, consideration has 
been centered more around shiny materials in few 
of their bigger optical nonlinearity and high optical 
quality with quick reaction time. Ultrasonic 
instruments are significant for describing materials 
since they have numerous applications in material 
science, science, sustenance industry, drug, 
oceanography, seismology, etc.  



 

 

Harish Chandra1* Dr. Satish Kumar2 

w
w

w
.i
g

n
it

e
d

.i
n

 

1612 

 

 Quantitative Evaluation of Ultrasonic Wave for Liquids and Glasses Materials Characterization 

CONCLUSION 

The versatile module of the 20Na2O-(80-x)B2O3-
xLi2O and 20Na2O-(80-x)B2O3-xWO3 glass 
frameworks show numerous improvements with the 
dynamic expansion of Li2O and WO3. The 
improvements are ascribed to the expansion in the 
cross connection density, and the unbending nature 
of the glass organize. The diminishing in density of 
the glass examples demonstrates that it relies upon 
the nuclear load of the metal particle in the system 
modifier (NWM). The diminishing flexible moduli 
show a decrease in system unbending nature of the 
glass tests. It is commonly acknowledged that lithium 
and tungsten particle enter the glass structure initially 
in one valance state viz., Li+ and W6+. The 
assessed acoustical, versatile and mechanical 
properties of the lithium and tungsten doped with 
sodium borate glasses illuminate the unbending 
nature and smallness in basic system. In any case, 
the NBL arrangements of glass have higher 
unbending nature, quality and conservativeness of 
the glass organize over the NBW glasses. 
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