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1. What is radiography? 

 
RT involves the use of penetrating gamma- or X-radiation to examine material's and 

product's defects and internal features. An X-ray machine or radioactive isotope is used as a 

source of radiation. Radiation is directed through a part and onto film or other media. The 

resulting shadowgraph shows the internal features and soundness of the part. Material 

thickness and density changes are indicated as lighter or darker areas on the film. The darker 

areas in the radiograph below represent internal voids in the component. 

2. What are the applications of radiography? 

Internal defects such as 

o  Porosity  
o  Voids  
o Planar defects  

 

3. What are the sources of electromagnetic radiation?  

 

 x-ray source 
 high energy x-ray source 
 gamma ray source 



4. Give the properties of X ray & Gamma ray  

 
 They are not detected by human senses (cannot be seen, heard, felt, etc.). 
 They travel in straight lines at the speed of light. 
 Their paths cannot be changed by electrical or magnetic fields. 
 They can be diffracted to a small degree at interfaces between two different materials. 
 They pass through matter until they have a chance encounter with an atomic particle. 
 Their degree of penetration depends on their energy and the matter they are traveling through. 
 They have enough energy to ionize matter and can damage or destroy living cells. 



5. Explain in brief about radiation attenuation in the specimen  

 

When X rays are passed through the specimen they get attenuated & reduced in 

intensity 

 

The modes of absorption are: 



 

 Photoelectric effect 


 Rayleigh scattering 


 Compton scattering 


 Pair production 

 

It is given by the formula 
 

I=I0Be
-ux

 

 

6. What is the effect of radiation on the film?  

 

 Film ionization 
 Inherent unsharpness 



7. What are the factors affecting the radiographic imaging?  

 Geometric factors 

 Radiographic film 


 Intensifying screen 


 Film density 


 Radiographic sensitivity 


 penetrameter 



8. What is the inspection techniques radiography?  

 

 Single wall single image technique 
 Double wall penetration technique 
 Latitude technique 
 Special technique 



9. What are the types of double wall penetration technique?  

 

 Double wall single image technique 


 Double wall double image technique 


 Superimposing technique 



10. What are the type’s special techniques in radiography?  

 

 Multiwall single image technique 


 Multiwall wall Double image technique 



11. What are the aspects of safety in industrial radiography 



There are two types 

 

 Monitoring radiation dosage 
 Protection of personnel 



12. What are the types of radiation monitoring in radiography  

 

 Area monitoring 


 Personnel monitoring 

 

13.what is penetrameter? 

 

A penitrameter is a guage which is used to establish radiographic technique or quality 

level.It is also known as image quality indicator. 

 

14. What are the advantages of micro focal radiography  

 

 Projection magnification 
 Improved radiographic contrast 
 Possibility of object manipulation 

 

16 MARKS 

 

1. Evaluate the application and importance of ultrasonic waves in ultra sound scanning. 

 

Ultrasonic Testing (UT) uses high frequency sound energy to conduct 

examinations and make measurements. Ultrasonic inspection can be used for flaw 

detection/evaluation, dimensional measurements, material characterization, and more.  

 

Ultrasonic testing (UT) is a family of non-destructive testing techniques based 

on the propagation ofultrasonic waves in the object or material tested. In most 

common UT applications, very short ultrasonic pulse-waves with center frequencies 

ranging from 0.1-15 MHz, and occasionally up to 50 MHz, are transmitted into 

materials to detect internal flaws or to characterize materials. A common example 

isultrasonic thickness measurement, which tests the thickness of the test object, for 

example, to monitor pipework corrosion. 

https://en.wikipedia.org/wiki/Non-destructive_testing
https://en.wikipedia.org/wiki/Ultrasound
https://en.wikipedia.org/wiki/Ultrasonic_thickness_measurement
https://en.wikipedia.org/wiki/Corrosion


 

 Advantages 

1. High penetrating power, which allows the detection of flaws deep in the part. 

2. High sensitivity, permitting the detection of extremely small flaws. 

3. In many cases only one surface needs to be accessible. 

4. Greater accuracy than other nondestructive methods in determining the depth of internal 

flaws and the thickness of parts with parallel surfaces. 

5. Some capability of estimating the size, orientation, shape and nature of defects. 

6. Some capability of estimating the structure of alloys of components with different 

acoustic properties 

7. Non hazardous to operations or to nearby personnel and has no effect on equipment and 

materials in the vicinity. 

8. Capable of portable or highly automated operation. 

9. Results are immediate. Hence on the spot decisions can be made. 

 

Disadvantages 

1. Manual operation requires careful attention by experienced technicians. The transducers 

alert to both normal structure of some materials, tolerable anomalies of other specimens 

(both termed “noise”) and to faults therein severe enough to compromise specimen 

integrity. These signals must be distinguished by a skilled technician, possibly requiring 

follow up with other nondestructive testing methods.
[1]

 

2. Extensive technical knowledge is required for the development of inspection procedures. 

3. Parts that are rough, irregular in shape, very small or thin, or not homogeneous are 

difficult to inspect. 

4. Surface must be prepared by cleaning and removing loose scale, paint, etc., although 

paint that is properly bonded to a surface need not be removed. 

5. Couplants are needed to provide effective transfer of ultrasonic wave energy between 

transducers and parts being inspected unless a non-contact technique is used. Non-

contact techniques include Laser and Electro Magnetic Acoustic Transducers (EMAT). 

https://en.wikipedia.org/wiki/Ultrasonic_testing#cite_note-1
https://en.wikipedia.org/wiki/EMAT


6. Inspected items must be water resistant, when using water based couplants that do not 

contain rust inhibitors. 

Ultrasound is acoustic (sound) energy in the form of waves having a 

frequency above the human hearing range. The highest frequency that the human 

ear can detect is approximately 20 thousand cycles per second (20,000 Hz). This is 

where the sonic range ends, and where the ultrasonic range begins. 

 

 

2. Illustrate the functions and applications of AMT with reference to astronomical 

surveying.  

Acoustic emission (AE) is the phenomenon of radiation of acoustic (elastic) waves in 

solids that occurs when a material undergoes irreversible changes in its internal 

structure, for example as a result of crack formation or plastic deformation due to 

aging, temperature gradients or external mechanical forces 

 

The application of acoustic emission to non-destructive testing of materials, typically 

takes place between 100 kHz and 1 MHz. Unlike conventional ultrasonic testing, AE 

tools are designed for monitoring acoustic emissions produced within the material 

during failure or stress, rather than actively transmitting waves, then collecting them 

after they have traveled through the material. Part failure can be documented during 

unattended monitoring. The monitoring of the level of AE activity during multiple 



load cycles forms the basis for many AE safety inspection methods, that allow the 

parts undergoing inspection to remain in service.
[6]

 

The technique is used, for example, to study the formation of cracks during the 

welding process, as opposed to locating them after the weld has been formed with the 

more familiar ultrasonic testing technique. In a material under active stress, such as 

some components of an airplane during flight, transducers mounted in an area can 

detect the formation of a crack at the moment it begins propagating. A group of 

transducers can be used to record signals, then locate the precise area of their origin 

by measuring the time for the sound to reach different transducers. The technique is 

also valuable for detecting cracks forming in pressure vessels 
[7][8]

 and pipelines 

transporting liquids under high pressures. Also, this technique is used for estimation 

of corrosion in reinforced concrete structures.
[6][9]

 

In addition to non-destructive testing, acoustic emission monitoring has applications 

in process monitoring. Applications where acoustic emission monitoring has 

successfully been used include detecting anomalies in fluidized beds, and end points 

in batch granulation. 

Standards for the use of acoustic emission for non-destructive testing of pressure 

vessels have been developed by the ASME, ISO and the European Community. 
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3. Describe the application and importance of magnetic resonance waves in medical 

scanning.  

 

Magnetic resonance imaging (MRI) is a medical imaging technique used 

in radiology to form pictures of the anatomy and the physiological processes of the body 

in both health and disease. MRI scanners use strong magnetic fields, radio waves, 

and field gradients to generate images of the inside of the body. 

MRI is based upon the science of nuclear magnetic resonance (NMR). Certain atomic 

nuclei can absorb and emit radio frequencyenergy when placed in an external magnetic 

field. In clinical and research MRI, hydrogen atoms are most-often used to generate a 

detectable radio-frequency signal that is received by antennas in close proximity to the 

anatomy being examined. Hydrogen atoms exist naturally in people and other biological 

organisms in abundance, particularly in water and fat. For this reason, most MRI scans 

essentially map the location of water and fat in the body. Pulses of radio waves excite 

the nuclear spin energy transition, and magnetic field gradients localize the signal in 

space. By varying the parameters of the pulse sequence, different contrasts can be 

generated between tissues based on the relaxation properties of the hydrogen atoms 

therein. Since its early development in the 1970s and 1980s, MRI has proven to be a 

highly versatile imaging technique. While MRI is most prominently used in diagnostic 

medicine and biomedical research, it can also be used to form images of non-living 

objects. MRI scans are capable of producing a variety of chemical and physical data, in 

addition to detailed spatial images. 

 

4. Discuss the functions and application of instrumentation in anti lock braking system.  

 

An anti-lock braking system or anti-skid braking system (ABS) is an automobile 

safety system that allows the wheels on a motor vehicle to maintain tractive contact with 

the road surface according to driver inputs while braking, preventing the wheels from 

locking up (ceasing rotation) and avoiding uncontrolled skidding. It is an automated 

system that uses the principles of threshold braking and cadence braking which were 
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practiced by skillful drivers with previous generation braking systems. It does this at a 

much faster rate and with better control than many drivers could manage. 

ABS generally offers improved vehicle control and decreases stopping distances on dry 

and slippery surfaces; however, on loose gravel or snow-covered surfaces, ABS can 

significantly increase braking distance, although still improving vehicle steering control. 

Since initial widespread use in production cars, anti-lock braking systems have been 

improved considerably. Recent versions not only prevent wheel lock under braking, but 

also electronically control the front-to-rear brake bias. This function, depending on its 

specific capabilities. 

There are four main components of ABS: wheel speed sensors, valves, a pump, 

and a controller. 

Speed sensors 

A speed sensor is used to determine the acceleration or deceleration of the wheel. These 

sensors use a magnet and a Hall effect sensor, or a toothed wheel and anelectromagnetic 

coil to generate a signal. The rotation of the wheel or differential induces a magnetic field 

around the sensor. The fluctuations of this magnetic field generate a voltage in the sensor. 

Since the voltage induced in the sensor is a result of the rotating wheel, this sensor can 

become inaccurate at slow speeds. The slower rotation of the wheel can cause inaccurate 

fluctuations in the magnetic field and thus cause inaccurate readings to the controller. 

Valves 

There is a valve in the brake line of each brake controlled by the ABS. On some systems, 

the valve has three positions: 

 In position one, the valve is open; pressure from the master cylinder is passed right 

through to the brake. 

 In position two, the valve blocks the line, isolating that brake from the master 

cylinder. This prevents the pressure from rising further should the driver push the 

brake pedal harder. 

 In position three, the valve releases some of the pressure from the brake. 
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The majority of problems with the valve system occur due to clogged valves. When a 

valve is clogged it is unable to open, close, or change position. An inoperable valve will 

prevent the system from modulating the valves and controlling pressure supplied to the 

brakes. 

Pump 

The pump in the ABS is used to restore the pressure to the hydraulic brakes after the 

valves have released it. A signal from the controller will release the valve at the detection 

of wheel slip. After a valve release the pressure supplied from the user, the pump is used 

to restore a desired amount of pressure to the braking system. The controller will 

modulate the pumps status in order to provide the desired amount of pressure and reduce 

slipping. 

Controller 

The controller is an ECU type unit in the car which receives information from each 

individual wheel speed sensor, in turn if a wheel loses traction the signal is sent to the 

controller, the controller will then limit the brake force (EBD) and activate the ABS 

modulator which actuates the braking valves on and off. 

 

https://en.wikipedia.org/wiki/Electronic_control_unit

