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Answer any FOUR questions:-      (4*5=20) 

 

1) Illustrate the effect of abrasive flow rate, nozzle tip distance, nozzle pressure and mixing 

ratio on Material removal rate. State the reason of variation in material removal rate for 

each parameter briefly. 

 

2) What do you mean by flaring? What is the cause of flaring? What are the different 

methods by which flaring could be avoided? 

 

 

3) What are the differences between traditional and non-traditional machining processes? 

What do you mean by hybrid machining? 

 

4) Illustrate the schematic diagram of working of ultra sonic machining set up. What are the 

different types of transducers used? Which one is most commonly used and why? 

 

 

5) What are the different elements of ultra sonic machining? State the required properties of 

tool holder, tool and abrasive particles. 

 

6) Illustrate the variation of penetration rate with amplitude of vibration, frequency of 

vibration and abrasive grain size.  

 



Question 1





Question 2

Flaring is the phenomenon by which the jet disperses and get away from the desired path 
resulting in inaccurate machining of the workpiece. The force with which the unflared jet could 
have made the impact decreases due to flaring.  The cause of  flaring can be attributed to the 
high nozzle tip distance. The different methods by which the flaring could be avoided is by 
applying mask of lighter material than the workpiece and optimizing the nozzle tip distance. 

Question 3



Question 4



Working Principle of Ultrasonic Machining 
The time spent on ultrasonic machine entirely depends on the frequency of the vibrating tool. It 
also depends on the size of grains of the abrasive slurry, the rigidity and the viscosity as well. The 
grains used in the abrasive fluid are usually boron carbide or silicon carbide as they are rigid than 
others. The used abrasive can be carried away easily if the viscosity of the slurry fluid is less.

An ultrasonically vibrating mill consists of two major components, an electroacoustic transducer and 
a sonotrode, attached to an electronic control unit with a cable. An electronic oscillator in the control unit 
produces an alternating current oscillating at a high frequency, usually between 18 and 40 kHz in 
the ultrasonic range. The transducer converts the oscillating current to a mechanical vibration. Two types of 
transducers have been used in ultrasonic machining; either piezoelectric or magnetostrictive:

 Piezoelectric transducer: This consists of a piece of piezoelectric ceramic, such as barium titanate, 
with two metal electrodes plated on its surface. The alternating voltage from the control unit applied to the 
electrodes causes the piezoelectric element to bend back and forth slightly, causing it to vibrate.

 Magnetostrictive transducer: This consists of a cylinder of ferromagnetic material such as steel inside a
coil of wire. Magnetostriction is an effect which causes a material to change shape slightly when a 
magnetic field through it changes. The alternating current from the control unit, applied to the coil, creates 
an alternating magnetic field in the magnetostrictive cylinder which makes it change shape slightly with 
each oscillation, causing it to vibrate.

Question 5

https://en.wikipedia.org/wiki/Transducer
https://en.wikipedia.org/wiki/Magnetic_field
https://en.wikipedia.org/wiki/Magnetostriction
https://en.wikipedia.org/wiki/Ferromagnetic
https://en.wikipedia.org/wiki/Barium_titanate
https://en.wikipedia.org/wiki/Piezoelectric
https://en.wikipedia.org/wiki/Ultrasound
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Electronic_oscillator
https://en.wikipedia.org/wiki/Sonotrode
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