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Abstract - Accordingly, ultrasonic measurements have been used by several authors to monitor the 
evolution of the viscoelastic moduli of polymers as a function of time or temperature and, recently, 
become a characterization technique of its own right, generally known as ultrasonic dynamic 
mechanical analysis (UDMA). Often the technique is used in conjunction with rheological methods as a 
means of providing a better insight into the viscoelastic behavior of polymer systems. As yet UDMA is 
underutilized primarily because of the low operating temperatures (usually below 100°C) of 
commercially available ultrasonic transducers, and also due to the requirement of a coupling medium to 
ensure an efficient energy transfer mechanism between the transducer and the test material. Despite 
these limitations, this paper shows that the use of ultrasonics is potentially a powerful method for the 
characterization of polymers, particularly as a tool for online monitoring of events occurring during 
polymer processing and in the manufacture of polymer matrix composites. The aim of this paper is to 
review the progress made in recent years, highlighting the potential and reliability of UDMA for 
monitoring physical transitions in polymers such as glass transition, melting, crystallization, as well as 
physical changes taking place during curing of thermosetting resins.  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INTRODUCTION 

Notwithstanding the way that the material science 
behind ultrasound age, propagation, ID, and 
change into practical information is decently 
marvelous, its clinical application is much less 
intricate. Since ultrasound imaging has improved 
gigantically all through the latest decade, it can 
give anaesthesiologists opportunity to honestly 
picture target nerve and appropriate anatomical 
structures. A ultrasound-guided nerve square is a 
fundamental improvement district for new 
employments of ultrasound advancement and has 
become an essential bit of nearby sedation. 
Understanding the fundamental ultrasound 
material science presented here will be helpful for 
anaesthesiologists to appropriately pick the 
transducer, set the ultrasound structure, and a 
short time later get satisfactory imaging. 

Ultrasonic Studies 

Term ultrasonic got from the Latin words "ultra" 
implies past, and "sonic" connotes sound. 
Ultrasonic is the piece of material science stressed 
over ultrasonic waves; it is portrayed as the 
vibrations of frequencies more important than the 
uttermost spans of the discernible range for 
individuals that are, more critical than around 20 

KHz. Ultrasonics is the mix of science and 
development that is investigation of acoustics and 
the advancement of sound. Sonic term is applied to 
those ultrasound waves which are ranges between 
high frequencies. 

 

Figure 1: Ultrasonic Frequency Spectrum 

As indicated by recurrence, sonic range is 
partitioned into primary three districts:  

a) low repeat, high power ultrasound  

b) high repeat, medium power ultrasound  

c) high repeat, low power ultrasound 

Low repeat sonic waves ranges between 20 KHz to 
100 KHz, high repeat yet medium power ultrasound 
ranges between 100 KHz to 1 MHz and high repeat 
low power ultrasound ranges between 1 MHz to 10 
MHz. Sonic range between 20 KHz to around 1 
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MHz is used in zoochemistry and frequencies 
more than 1 MHz are used in clinical and decisive 
ultrasound (Kocis and Figura, 1996).  

Ultrasonic waves are undeniable from 
electromagnetic waves in that they required a 
vehicle for propagation. Like some other wave, a 
ultrasound wave is portrayed by its repeat (f), 
speed (U) and plentifulness or power (A). Acoustic 
waves can be appointed longitudinal waves, shear 
waves and surface or Rayleigh waves. In 
longitudinal waves the particles advance toward 
the dislodging, while in shear waves the 
improvement is inverse to the improvement of the 
wave (Benson, 1972).  

The forefront ultrasonic time began in mid-
twentieth century by Langevin's. Current 
ultrasonic's was begun using high-repeat acoustic 
waves and quartz resonators for submarine area 
in 1917. The starting stage progress of ultrasonics 
is moderate anyway it was predictable in the 
estimations of the propagation constants of 
materials. Early achievements joined Pierce's 
quartz-driven ultrasonic interferometer in 1925 and 
the disclosure in 1932 by Debye and Sears and 
moreover by Lucas and Biquard of the ultrasonic 
diffraction pounding. A critical event during 1930 
was the initiating work of Sokolov in 1934 in 
ultrasonic blemish area. 

Ultrasonic Waves 

The ultrasonic waves are transmitted through a 
substance. The substances are of two sorts. Each 
type causes express advancement in part. The 
manners in which that these parts follow and move 
considering the wave are called their circles. 
Dependent upon the course of propagation, simple 
waves are disengaged into two sorts, for instance, 
if the circles bearing and line of propagation are 
comparing to each other, the waves are called 
longitudinal waves. If the parts way and orientation 
of propagation is inverse to each other, the waves 
are called transverse waves or shear waves. Offer 
adaptability doesn't have in liquid along these 
lines, transverse waves can't exist in liquid 
medium. 

 

Figure 2 Propagation of Ultrasonic Waves in 
Liquid Medium 

Due to short wavelength rectilinear propagation 
characteristic exhibited . Because of short 
wavelength ultrasonic waves have many 

applications. To investigate the structural and 
physicochemical behaviour of pure liquids and 
their liquid mixtures, many researchers used low 
amplitude ultrasonic waves. 

Production of Ultrasonic Waves 

Depending upon the frequency range and power 
output, the ultrasonic generators can be divided 
into two groups: 

• Mechanical Generators 

• Electrical Generators 

I) Mechanical Generators: 

They are further divided into two groups: 

• Gas Driven 

• Liquid Driven 

Gas Driven: Galton‘s Whistle and Siren these are 
simple devices to produce ultrasonic waves with 
frequencies up to 30 KHz. 

Liquid Driven: One form of energy is converted into 
another form by using a device called as a 
transducer. 

II) Electrical Generators: 

They are widely used for producing ultrasonic and 
are subdivided into two categories: 

• Magnetostriction Generator 

• Piezoelectric Generator 

Magnetostriction Generator: 

Magnetostriction is the property by which 
ferromagnetic material changes in length when 
placed in a magnetic field. Used ferromagnetic 
material is in the form of rod and kept in parallel to 
the length. This phenomenon can be used to 
produce ultrasonic waves. Frequencies up to 100 
KHz can be obtained by using this method. 

Magnetostriction Oscillator: 

 

Figure 3 : Magnetostriction Oscillator 
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At the point when a ferromagnetic pole is put in a 
solid attractive field, its length gets changes, this 
wonder is known as magnetostriction and it 
creates ultrasonic waves. Ferromagnetic material 
is produced using nickel material. As appeared in 
Figure 1.4, a short nickel bar XY set in a solenoid 
took care of by a D. C. flexibly it polarizes the pole 
for all time. Two curls L1 and L2 are wrapped 
round the bar and are associated in the network 
and anode current of a triode individually. At the 
point when a high recurrence current streams in 
an anode circuit, a substituting attractive field is 
created in the curl L2. It produces changes in the 
length of the bar making it pack and stretch then 
again and therefore setting it into vibrations. It 
causes a variety in attractive motion through the 
framework curl L1. Along these lines, an initiated 
e. m. f. is set up in L1 which follow up on the 
framework and produces intensified current 
varieties in L2. The estimation of the current and 
henceforth the recurrence of swaying anode 
current, can be balanced by changing the 
estimation of a variable capacitor C and in this way 
full vibrations might be energized. Ultrasonics is 
accordingly delivered in the encompassing 
medium. Ultrasonic influxes of recurrence 25,000 
Hz can be delivered by this strategy by a nickel 
pole of 10 cm length. 

b) Piezoelectric Generator: 

At the point when certain precious stones (quartz, 
tourmaline and Rochelle salt) are exposed to 
pressure, they show inverse electrical charges on 
their inverse bringing about a possible distinction. 
On the other hand, if inverse sides of the precious 
stone are kept up at various electric possibilities by 
applying a voltage, at that point the gem cut 
extends or agreements. This marvel is known as 
piezo electric impact which is utilized in the 
creation of ultrasonic influxes of high recurrence. 

Piezoelectric Effect 

The production of ultrasonic waves by 
piezoelectric generator depends upon the 
piezoelectric effect. Consider a natural quartz 
crystal which is a very common form of silica and 
is found in the form of a hexagonal prism with 
hexagonal pyramids at both the ends as shown in 
Figure 1.5. The axis joining the two crowns or 
pointed ends of the crystal is known as the optical 
or Z-axis. Figure 1.5 and 1.6 shows a section of 
the crystal at right angles to the Z-axis. Three axes 
XX, X‘X‘, X‘‘X‘‘ passing through the corners of the 
hexagon are known as the X-axis or electrical 
axes. The three axes YY, Y‘Y‘ and Y‖Y‖ which are 
perpendicular to the faces of the crystal and are at 
right angles to the respective electrical axes are 
known as the Y-axis or mechanical axes. The 
three axes ZZ, Z‘Z‘ and Z‘‘Z‘‘ which are 
perpendicular to the faces of the crystal and are at 

right angles to the respective electrical axes are 
known as the Z-axis or optical axes. 

 

Figure 4 : Piezoelectric Quartz Crystal 

 

Figure 5 X-Y axes of a Piezoelectric Quartz 
Crystal 

At the point when a crystalline material, for 
example, quartz or tourmaline, is exposed to 
mechanical worry along Y-hub, electrical charges 
show up on the essences of the gem opposite to 
that pivot. On the other hand, if electrical charges 
are put along faces opposite to X-pivot, a 
mechanical strain and change in measurements are 
created along Y-hub. This property by which 
electrical and mechanical properties are 
interconnected in a gem is known as the 
piezoelectric impact. 

LIQUID MIXTURES 

Fluid blends have pulled in significant consideration 
because of their uncommon conduct (Ewing et al 
1970). In most substance forms, fluid blends 
discovered more reasonable applications as 
opposed to unadulterated fluid. They are basic in 
practically all enterprises and every organic 
science. Synthetic procedure businesses, materials 
are regularly dealt with in fluid structure and as a 
result, the physical, concoction, and transport 
properties of liquids expect a lot of significance. 
Fluid blends in process ventures are frequently 
isolated into their segments by mass exchange 
tasks, for example, refining and extraction. The 
structure of such activities requires quantitative 
appraisals of the properties of fluid blends.  

As of late there has been extensive advancement in 
the examinations on intermolecular collaborations 
and the inside structure of fluid blends. This is 
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connected with the chance of use of results for 
understanding of issues associated with the 
cooperations of the particle and particle 
dissolvable sort inside the fluid framework. Studies 
for assurance of various thermophysical properties 
of fluid blends inside wide scope of arrangement 
and temperature are important wellspring of data 
that might be utilized to analyze the connection 
between the inward structure of the framework and 
its physical properties. The adjustment in focus 
and shifting temperature influences compressibility 
of arrangement, which gives thought regarding 
atomic communications in fluid blends. 

OBJECTIVES OF THE STUDY 

1. To investigation employment and 
monstrosity of nuclear relationship in 
choosing express properties and structure 
of sub-nuclear systems  

2. To gauge the thickness of various 
materials and gauge ultrasonic speed in 
these materials. 

LITERATURE REVIEW 

Shashi Kant et al., 2017 decided the molar 
volume, thickness and conductance of lithium 
chloride (LiCl), sodium chloride (NaCl) and 
potassium chloride (KCl) in 0.01 m watery ascorbic 
corrosive from thickness, consistency and 
conductance information at temperatures 303.15, 
308.15, 313.15 and 318.15 K. The solute–
dissolvable communications for LiCl, NaCl and KCl 
have been derived from vo, B-coefficient of Jones–
Dole condition and ƭmo values. They saw from 
molar volume, consistency and conductance 
considers that LiCl, NaCl and KCl acts as 
structure-breaker in 0.01 m watery ascorbic 
corrosive arrangement. The vitality of enactment 
for LiCl, NaCl and KCl is determined from 
conductance and consistency information and it 
has discovered that Eƭis not exactly Eǉ. 

Qiang Zhao et al., 2017 estimated obvious molar 
volumes (V ) of myo-inositol in water and in watery 
arrangements of basic earth metal salt MCl2 (M = 
Mg, Ca, Sr, Ba) under different focuses and 
temperatures going from 293.15K to 318.15K by 
an exact vibrating-tube advanced densimeter. 
They determined fractional molar volumes (V0 ) to 
acquire the comparing move  

fractional molar volumes ('trsV0 ) of the polyol from 
water to different salt arrangements. The trial 
results show that V0 of myo-inositol increments 
with improvement of salt fixation and climb of 
temperature. They deciphered outcomes emerge 
from the predominant collaboration of MCl2 with 
the charged focuses of myo-inositol. 'trsV0 of myo-
inositol increments with upgrade of convergence of 
MCl2 while diminishes with the rising of 

temperature. They examined polyol atoms and 
concurrent particles just as the polyol atoms and 
dissolvable atoms with a cosphere cover model.  

Parampaul K. Banipal et al., 2010 assessed 
limitless weakening standard fractional molar 
volumes, V02, for different mono-, di-, and 
trisaccharides, and their subsidiaries (methyl 
glycosides) at molalities running from 0.04 to 0.12 
mol kg-1 in watery arrangements of magnesium 
chloride of 0.5, 1.0, 2.0, and 3.0 mol kg-1, over a 
scope of temperatures from 288.15 to 318.15 K by 
thickness estimations utilizing a vibrating-tube 
densimeter. These information have been used to 
decide the relating standard halfway molar 
volumes of move, 'tV02, of saccharides and methyl 
glycosides from water to watery magnesium 
chloride arrangements. These outcomes have 
been contrasted and those prior announced within 
the sight of electrolytes. An endeavor is made to 
decipher the volumetric properties information 
regarding the stereochemistry of the solutes.  

Yasmin Akhtar et al., 2010 determined densities and 
ultrasonic speeds of glycine (0.01–0.09 M) in fluid 
NaCl and MgCl2 (0.02 and 0.06 M) arrangements at 
303K. From these exploratory information, they 
determined adiabatic compressibility, obvious molar 
volume, clear molar adiabatic compressibility, 
fractional molar volume and halfway molar adiabatic 
compressibility, at unending weakening for all the 
ternary frameworks. The information have been 
deciphered as far as solute–solute and solute–
dissolvable communications. These outcomes 
uncover that dipole–dipole and particle dissolvable 
cooperation are solid in glycine–fluid MgCl2 than in 
glycine–watery NaCl.  

Shashi Kant et al., 2011 estimated the thickness 
and ultrasonic speed estimations for magnesium 
chloride (MgCl2), calcium chloride (CaCl2) and 
strontium chloride (SrCl2) in 2% fructose arranged 
in 0.01m fluid NaCl at temperatures 303.15, 308.15, 
313.15 and 318.15K. These boundaries were 
utilized to figure different thermodynamic and 
acoustic boundaries, for example, clear molar 
volume (Iv), restricting evident molar volume (Iv0), 
constraining obvious molar volume expansibility 
(IE0), adiabatic compressibility (E), intermolecular 
free length (Lf), unwinding time (W) and Gibb's free 
vitality of enactment. The outcomes have been 
examined as far as particle dissolvable, particle 
collaborations. Further structure making/breaking 
conduct of MgCl2, CaCl2 and SrCl2 has been 
examined and structure breaking conduct of these 
metal chlorides in fructose included with fluid NaCl 
has likewise been accounted for.  

Shashi Kant et al., 2011 decided evident molar 
volume (Iv), constraining obvious molar volume 
(Iv0), restricting clear molar volume expansibility 
(IE0), adiabatic compressibility (E) intermolecular 
free length (Lf), unwinding time (W) and Gibb's free 
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vitality of initiation for unwinding process ('G*) for 
magnesium chloride (MgCl2), calcium chloride 
(CaCl2) and strontium chloride (SrCl2) in 4% 
fructose in 0.01m fluid NaCl at temperatures 
303.15, 308.15, 313.15 and 318.15 K. The 
thickness and ultrasonic speed estimations were 
utilized to decipher particle dissolvable, particle 
cooperations happening in the frameworks. The 
structure making/breaking conduct of MgCl2, 
CaCl2 and SrCl2 have been talked about and 
structure breaking conduct of these metal 
chlorides in fluid NaCl has been accounted for.  

CONCLUSION 

In the current work volumetric, compressibility and 
transport boundaries of L-serine, L-valine and L-
phenylalanine in fluid potassium nitrate 
arrangements at 308.15 K were gotten utilizing 
thickness, consistency and ultrasonic speed 
information, and the outcomes have been utilized 
to examine the presence of particle dissolvable 

and the estimations of B-coefficient, it very well 
may be inferred that L-serine has more grounded 
particle dissolvable association than the other two 
amino acids. The exchange adiabatic 

information recommend that particle and particle 
hydrophilic gathering cooperation‘s are 
commanding over the particle non polar gathering 
associations.  

REFERENCES 

1. Abraham, R., Jugan, J., Khadar, A., 
(1996), Theoretical estimation of ultrasonic 
velocity in ternary mixtures of methyl ethyl 
ketone and n-nonane with n-alkanols. J. 
Pure Appl. Ultrason. 18, 114–117. 

2. Acharya, S, R. Paikray & G.C. Mohanty, 
(2003) Ultrasonic study of binary mixture 
of DIBK (di-isobutylketone) with polar 
liquids, Indian Journal of Pure & Applied 
Physics, 41 855-890. 

3. Acosta J., Arce A., Rodil E. and Ana Soto 
(2001), Speeds of Sound, Refractive 
Indices, and the Corresponding Changes 
of Mixing at 25°C and Atmospheric 
Pressure for Systems Composed by Ethyl 
Acetate, Hexane, and Acetone, J. Chem. 
Eng. Data, Vol.46, pp.1176-1180.  

4. Adgaonkar C.S. and Agnihotri,(1989), 
Theoretical evaluation of ultrasonic 
velocity in binary liquid mixtures, 
Ultrason,27, 248-251. 

5. Adhikhari, A. B., Rahman, I. M., Uddin, M. 
A., Hasegawa, H., & Majid, M. A. (2009). 

Volumetric behavior of the binary mixtures 
of methyl ethyl ketone with n-hexane, 
cyclohexane, and benzene at T=(303.15, 
313.15, and 323.15) K. Journal of 
Chemical & Engineering Data, 54(3), 
1138-1141. 

6. Akhtar, Y., & Ibrahim, S. F. (2011). 
Ultrasonic and thermodynamic studies of 
glycine in aqueous electrolytes solutions 
at 303K. Arabian Journal of Chemistry, 
4(4), 487-490. 

7. Ali A. and Nain A.K. (2002) ‗Ultrasonic 
study of molecular interaction in binary 
liquid mixtures at 30°C‘, Pramana, Vol.58, 
pp.695-701. 

8. Aswale S S, Aswale S R, Tayade D T and 
Raghuwanshi P B(2008), Apparent molar 
compressibility and specific acoustic 
impedance of alpha-bromo-acetophenones 
and coumaran-3-ones in ethanol and 
dioxane solvents, J. Pure. Appl. Ultrason. 
30, pp. 62-68 

9. Awwad A., Kanbrur F.I. and Albos E.I., 
(1984), Excess volumes of (an n-alkanoal + 
N- formylmorpholine), J. Chem. 
Thermodyn., 16, 733. 

10. B H Venkatraman, K B R Varma, (2006), 
Structural and optical properties of (100-X) 
(Li2B4O7)-X (Sro-Bi2O3-0.7Nb2O5-0.3 
V2O5) glasses and nanocrystal 
composites, Opt. Mater. 28, 1423.  

11. Baccaro, S., Cecilia, A., Cemmi, A., Chen, 
G., Mihokova, E., & Nikl, M. (2001). Optical 
characterization under irradiation of Ce3+ 
(Tb3+)-doped phosphate scintillating 
glasses. Nucle Sci, IEEE Transac, 48(3), 
360-366. 

12. Bachu, R. K., Patwari, M. K., Boodida, S., & 
Nallani, S. (2008). Volumetric and transport 
properties of binary liquid mixtures of 
aliphatic ketones with phenylacetonitrile at 
T= 308.15 K. Journal of Chemical & 
Engineering Data,53(10), 2403-2407. 

 

Corresponding Author 

Ravi Kumar
*
  

Research Scholar 


