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ABSTRACT 

Ultra sonic testing (UT) could be a family of non-destructive testing techniques supported the propagation of 

ultrasonic waves within the object or material tested.   

In most typical UT applications, terribly short unhearable pulse-waves with center frequencies starts from 0.1-15 

MHz ,and in frequently up to fifty mega cycles, area unit transmitted into materials to notice internals flows or to 

characterize materials. Ultrasonic thickness activity, that takes a look at the thickness of the test object, for instance, 

to watch wind corrosion. Ultrasonic testing is mainly performed on steel alternative metals and alloys. Ultrasonic 

used 2 different techniques reflection and the attenuation. UT is used in many industries in the field of detection of 

choke in pipelines through ultrasonic waves. 

I INTRODUCTION 

Ultrasonic testing device for detection the presence of inhomogeneities of density or physical property in materials. 

If a casting contains a hole or a crack among it, UT device permits the presence of the flaw to be detected and its 

position settled, despite the fact that the flaw lies entirely among the casting and no portion of it extends bent the 

surface. The final principle of UT device consists of causing high frequency vibrations into the half to be analyzed 

and then the determination interval of time intervals of arrival of the direct and mirrored vibrations at one 

or additional stations on the surface of the half in ultrasonic testing, an ultrasonic electric device connects to a 

diagnostic machine is disregarded the thing being inspected. The electrical device connected to a diagnostic machine 

is disregarded the thing being inspected. The electrical is usually separated from the check object by a couplant 

(such as oil) or by water, as in immersion testing. Hence once a ultrasonic testing conducts across with a magnetic 
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attraction acoustic electrical device (EMAT-Electromagnetic acoustic transducer) employment of couplant isn’t 

needed. There are measure 2 ways of receiving the ultrasound waveform:- 

1.1 Reflection 

1.2 Attenuation 

In reflection (or pulse-echo) mode, the electrical device performs each the causing and therefore the receiving of 

the periodic waves because the "sound" is mirrored back to the device. An interface received from the mirrored 

ultrasound or things becomes imperfectness. The analyzing machine shows those ends up in the shape of a sign with 

an amplitude representing the intensity of the reflection and therefore the distance, representing the point in time of 

the relection. 

 

Fig:1  Overview Ultrasonic phased array used for weld a pipeline 

In attenuation (or through transmission) mode, a transmitter transmitts ultrasound through surface, and a separate 

receiver which detects the amount that has reached it on another surface once traveling through the medium. 

Imperfections or alternative conditions within the house between the transmitter and receiver scale back the 

number of sound transmitted, therefore revealing their presence. Mistreatment the couplant will increasing the 

potency of the method by reducing the losses within the unhearable wave energy attributable to separation between 

the surfaces. 
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II CHOKE FLOW 

Choked flow could be a compressible flow result. The parameter which becomes "choked" or "limited in number" is 

that the fluid rate. Choked flow could be a fluid dynamic condition related to the Venturi result. Once a flowing 

fluid at a given pressure and temperature passes through a restriction (such because the throat of a convergent-

divergent nozzle or a valve during a pipe) into a lower pressure atmosphere the fluid rate will increase. At at the 

start subsonic upstream conditions, the conservation of mass principle needs the fluid rate to extend because it flows 

through the smaller cross-sectional space of the restriction. At identical time, the Venturi result causes the static 

pressure, and so that the density, to decrease downstream on the far side the restriction. clogged flow would be 

a limiting manner, wherever the massrate won’t increase with an extra decrease within the downstream pressure 

atmosphere upstream pressure is mounted. For homogenized fluids, the physical purpose at that the 

choking happens for adiabatic conditions, is once the exit plane rate is at sonic conditions[2][3][4]. At clogged flow, 

the mass rate is accumulated solely by increasing density upstream and at the choke purpose. 

The clogged flow of gases is helpful in several engineering applications as a result of the mass rate is freelance of 

the downstream pressure, and depends solely on the temperature and pressure and thence the density of the gas on 

the upstream facet of the restriction. 

2.1 Choked flow in liquids 

If the fluid could be a liquid, a special sort of limiting condition (also referred to as clogged flow) happens once the 

Venturi result engaged on the liquid flow through the restriction causes a decrease of the liquid pressure on the far 

side the restriction to below that of the liquid’s pressure level at the prevailing temperature of liquid. At same time, 

the liquid converts into bubbles of vapor and also the ulterior collapse of the bubbles causes cavitations. 

Cavitations is sort of uproarious and may be sufficiently violent to physically harm valves, pipes and 

associated instrumentality. In effect, the vapor bubble formation within the restriction prevents 

the ensue increasing from now on minimum pressure magnitude relation needed for clogged flow to occur 

 

III GENERAL INFO CONCERNING ULTRASONIC PROCESS 

Ultrasound has evolved from associate degree rising technology, at intervals the recent 10 years and has developed 

into a completely industrial process technology. High dependableness and scaleablility further as low 

maintenance prices and high energy potency build ultrasound a promising rival for established 

liquid process instrumentality. Ultrasound offers further exciting opportunities: Cavitations – the 

fundamental supersonic result – permits for brand spanking new ends up inbiological, chemical and physical 

processes. 
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Fig:2 Overview of ultrasonic testing. 

In fig 1 left side shows the hunt sends an acoustic wave into a take a look at material. There are 2 indications, one 

from the initial pulse of the probe, and also the second thanks to the rear wall echo and on the right side a defect 

creates a 3rd indication and at the same time reduces the amplitude of the rear indication of walls. The defect of the 

depth of the material is decided by the quantitative relation D/Ep.While the low-intensity or the high-frequency of 

ultrasound is especially used for analysed the object, non-destructive testing and imaging, highly-intensity 

ultrasound is employed for the process of liquids like commixture, emulsifying, dispersing and deagglomeration, 

cell disintegration of catalyst deactivation. Once sonicating liquids at high intensities, the sound waves which 

penetrates into the liquid media lead to alternating aggressive(compression) and non aggressive (rarefaction)cycles, 

with rates betting on the frequency. Throughout the nonaggressive cycle, high-

intensity supersonic waves produce tiny vacuum bubbles or voids within the liquid. once the bubbles attain a volume 

at that they will now not absorb energy, they collapse violently throughout a aggressive cycle. This development is 

termed cavitations. Throughout the implosion terribly high temperatures (approx. 5,000K) and pressures (approx. 

2,000atm) square measure reached regionally. The implosion of the cavitations bubble additionally ends up in liquid 

jets of up to 280m/s rate. In general, cavitations in liquids might cause quick and complete degassing 

initiate numerous chemical reactions by generating free chemical ions (radicals); accelerate chemical reactions by 

facilitating the blending of reactants; enhance chemical change and depolymerization reactions by briefly dispersing 

aggregates or by for good breaking chemical bonds in chemical compound chains; increase emulsification rates; 

improve diffusion rates; manufacture extremely focused emulsions or uniform dispersions of micron-size or nano-

size materials. 
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3.1 Ultrasonication of Bottles for Leak Detection 

Ultrasound is being employed in bottling and filling machines to visualize cans and bottles for leaks.  

 

Fig:3 Leak detection of bottles by ultrasonification process 

The fast unleash of CO2 is that the decisive impact of inaudible escape tests of containers stuffed with effervescent 

beverages. 

IV ADVANTAGES OF ULTRASONIC TESTING 

1. High penetrating power that permits the detection of flaws dep within the half. 

2. High sensitivity, allowing the detection of very tiny flaws. 

3. Larger accuracy than different nondestructive ways in determinative the depth of internal     flaws and also 

the thickness of components with parallel surfaces. 

4. Capable of transportable or extremely machine driven operations. 

V DISADVANTAGES OF ULTRASONIC TESTING 

1. Intensive technical data is needed for the event of examination procedure. 

2. Components that square measure rough, irregular in form, terribly tiny or skinny or not      

 Uniform square measure troublesome to examine. 

3. Surface should be ready by improvement and removing loose scale, paint etc though paint .That’s properly 

warranted to a surface needn’t be removed. 

4. Inspected things should be water-proof, once victimization water primarily based couplants that 

don’t contain rust inhibitors.  
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VI CONCLUSION 

In this paper we’ve addressed the problem of choke detection within the pipelines with the assistance of ultrasonic 

testing that helps to cut back the choking into the pipe by corrosion.in this UT we tends to uses the reflection and 

attenuation techniques that shows the imperfection of the pipelines. 
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