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Student Exam No.:
Ganpat University

M. Tech. Semester - I Mechanical Engineering (Advanced Manufacturing Techniques)
Regular Examination -

. 3MEl03 Analysis of Metal Forming and Machining Processes
Time: 3 Hours Total Marks: 70

lnstructions:
(l) Ansrvers of two sections must be written in the separate answer book.
(l) Draw neat sketches wherever necessary.
(3) Assume suitable additional data wherever necessary.

SECTION I
Q- l  12

(a) Sketch out the Waveforms ofRelaxation power generator with its proper notations
and justif, its charging and discharging conditions with its circuit diagram used
for Electrical Discharge Machining process.

(b) With suitable assumption derive the condition for material removal rate for brittle
material machined t^y Ultrasonic Machining. Material removal rate can be express
as: MRR: 4.17 D1/2Y0tn(6/H) f 0nm / second). Where D = Diameter of grit, o =
Stress, H: Hardness, F Frequency, Y0= Amplitude of vibration.

OR
Q- l  12

(a) Prove that in constant voltage Electro Chemical Machining the highest accuracy
may be achieved at highest productivity and the machining gap adjusts itself for
any feed rate.

(b) Find out the time require drilling O 5 mm in 6 mm thick silicon carbide plate with
fracture strength of I 100 N/mm' and under a static load of 60 N in an Ultrasonic
Machine, working at 18 KHz and vibrating with 18 microns amplitude. The slury
of 80 microns abrasive with water in l:10 ratio by weight is used. Assume one out
often vibrations is effectively used for the purpose.

Q-2
(a) Define Electrical Discharge Machining? Briefly explain the process principle of

single discharge condition using neat sketch and effect of process parameters on
surface finish for Electrical Discharge Machining.

(b) Draw schematic diagram of Abrasive Jet Machining and derive the equation for
Material Removal Rate for ductile and brittle materials in an Abrasive Jet
Machining.

OR
Q-2

(a) With the help of neat sketch explain all phases of material removal mechanism
and list out advantages and disadvantages of Electrochemical Grinding process.

(b) Schematically explain Laser Beam Machining process and characterize the
process with their merits and area of applications.
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Write short notes on the following (Any three) 12
With suitable example list out the necessities that contribute the development of
non-traditional machining processes.
Schematically explain significant features ofrotary ultrasonic machining process.
Explain the working of intensifier in Water Jet Machining Process.
Schematically explain the working of Electron Beam Machining Process

l l

l l

(b)
(c)
(d)
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SECTION II

Q -4
(a)

(b)

Q-s
\a)

(b)

Q-s
(a.)

(b)

11Differentiate between Conventional & True stress _ strain and explain why True
stress - sl.rain are used for analysis of metal forming Drocesses.
The total stress 216 x r06 N/mz is acting at a poin-t'whose direction makes angre
45", 75'and 55. with co-ordinate axes X, y & 2.
Find the normal and shear strcsses on an oblique plane whose normal makes an
angle 67", 30" &_ 71. r-espectively with the same io_ordinate axes.
I 

r-y =.23 x l0o N/mz q,: -3.1x 106 N/rn2 ru= 57 x 106 N/m2
lleten'nrne oL.:, o'yr, oo. Determine also the principle stresses for the system,

Q-4 
OR

i:l Derive the expression for energy required to defonn unit volurne ofmetal.(b) During a tensile test of a round nretar specirnen with an initial diarneter of l2.Bmin and maximum road of 53.4 KN is reached. At this roacl trre cross sectio' area
is reduced to 60% initiar area. calculate the mean true flolv stress of the melar
during this deformation.

With. usual notation, derive form first principle an expression fbr pressure
distribution in lagging zone in hot_ rolling of strii..State the a$sumptions made by
)'ou. Interpret the formula derived by you,
Calculate maximum possible reduction & conesponding iolling load, if radius of.|lj 

?'.10 mm, bite angle= 30", widrh of strip: iOO ,r', aver.a'ge rolling pressure= 150 N/mrn'.
' ' ' oRr .

In casc ofopen dig forging, dprive.thq expressior.rfor ou"rug., prrrr*" ,lirtribution 
12

in forging. Make appropriatu assurnptions.
Calculate ,maximum pressure, Average pressurc and forging load ifa cube of 50
mm is to be pressed into a rectang'lar size of 20 x l2s i5drnrn between two flat
platens. The yield stress of the nraterial is 75 N/'rm2. Assurne couromb's 1iiction
law with p =. 0..35.

Q,-.6 Ansver the following 12(a) what is the effect of temperature in metar fo'ning processes? Explain i' how
m-echanical properties vary with temperature in 0.13 % carbon steel material.

tb) what is yielding of metals? Discuss ihe different criter.ia of yierding of metals.
(c) Discuss the influence ofprocess variables on pressure di;tiii,rution in hot rollinr

End of Pnpcr
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