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PEME 5306
Sixth Semester Examination — 2011
MODERN MANUFACTURING PROCESS

Full Marks-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)

(c)

(d)
(e)

Name at least 3 electrical machining methods.

Mention chemical nature characteristics suitable for Electrolytes used in
Electrochemical Machining.

Typically the machined surface will exhibit 3 layers after exposure to high
energy discharge such as EDM name them.

Mention four elements predominant in ultrasonic machining process.
Name four metal alloys those are being attacked by etchant such as
fecl3 (ferric chloride) in chemical machining.

Indicate at least two types torches used for Transferred and Non
transferred Arc torches used is PAM.

What are essential constituents of electron gunin EDM .

Laser beam satisfactory cannot be used to cut copper and aluminum and
their alloys —why ?

Bring out at least four important machine factors in high speed operation.
Name non metal materials which can be finish grinded by silicon carbides
abrasives.
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2. (a)
(b)
3.2 (&)
(b)
4. (a)
(b)
5 (a)

Discuss the effects of following parameters on the rate of material removal
and surface finish obtainable on ultrasonic machining : 5

i) Amplitude and frequency of vibration

(i
(i) Abrasive gritsize

(iii) Static load.

(i) whatis the principle of water jet machining ?

(i) Write anote on the special features of the equipment used in this
method of machining.

(iii) Give the practical applications of water jet machining. 5

Discuss why the AJM technique when applied to a ductile materials, leads
to low rate of metal removal. 4

in an EDM operation, with — R-C circuit, the following data are available :

Supply voltage 110V, Discharge voltage 80 V, resistance 16 Q percentage
of discharge energy used up in metal removal operation 20 % calculate
this time required to drill a 12 mm diameter hole in a steel plate having
thickness of 12mm. 6

Derive a theoretical relationship of determination of the metal removal rate
in Electrochemical Machining whatis the “self adjusting feature” in ECM.
6

Estimate the time taken to grind a 0.8 mm layer from the face of a carbide
insert. 16mm square by electrolytic grinding. Assume that the current
efficiency is 0.92, that the mass of metal removed, mechanically is 10% of
the total marks of metal removed that a current density of 1.5 MA/m? is
used, and that the ratio electrochemical equivalent to density of work
material is 25 p.m3/As. 4

Discuss with the help of a neat sketch, the constructional feature ofan
“electron gun” use for generating and electron beam machining ? Give a
comparison between thermal and no thermal features of the machining
process. 5
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Explain LASER beam machining providing types of LASERS, Application
for both metal & nonmetal. Also draw a diagram to explain its working

principle. (5
6. (a) Describe some of the important considerations in the design of a plasma
torch. What are the essential difference between a cutting and welding
torch ? 6
(b) A slot, having 160 um width and 1.5 mm thick is to be cut in a tungsten
sheet by EBM, with 6kw power. Find the speed of cutting if for tungsten,
volume specific heat Pc is 2.73 J/em® ¢, thermal conductivity is 2.16
w/cm°C and melting temperature 3450 °C. 4
7. (a) Whatare various process of physical vapor deposition operations. Draw a
sketch and explain one of them. )
(b) Explain with a neat diagram how stereolithography process is practiced as
an important manufacturing technology. 5
8. Write short notes on any four : 2.5x4
(a) Reverse Engineering process
(b) Laminated object manufacturing
(c) Ductile regime grinding
(d) Wire cutEDM
(e) Waterjet cutting.
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