
Pof* cadl - U Agl - )Az- ( ese)

Total No. of Questions - [6] Total No. of Printed Pages: 02

DECEMBER 2O19l ENDSEM
s. Y. B.TECH. {MECHANICAL ENGINEERING} (SEMESTER - IrI}

COURSE NAME: MANUTACTURING PROCPSSES
COURSE CODE: MEUA21I82

{PAT{ERN 2018)
Time: [2 Hours] [Max. Marks: 50]

('*) Instructions to candidates:
l) All questions are comPulsory.
2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed.
4) Assume suitable data where ever required.
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Attempt any oue
a) A disk-shaped part is cast out of aluminurn. Diameter of the disk is 650 mm and t4]

thickness is 16 mm. If the mr:ld constant is 2.2 sec/mm2 in Chvorinov's rule, how
long will it take the casting to solidify?

b) Explain moisture content test with a neat sketch. Also, state the irnportance of this 14]
test.

Attempt any one
a) A hot upset-forging operation is perfr:nned in an open die. trnitial diameter of the 14]

cylindrical work part is 30 mm., anC its liciglit is i0 mrn. The part is upset to an

ave{age diameter as 45 mm. The work metal at this elevated temperature yields at

90 MPa. Coefficient of friction at the die-work interface is 0.40. Determine the

final height of the part and tlre maximum force in the operation.
b) Why is friction a factor in deterrnining the ram force in direct extrusion but not a [4]

factor in indirect extrusion?

Attempt any one
a) Describe with sketch Cas Tungsten Arc Welding (GTAW) process and sate its 161

applications.
b) A shielded melal arc-welding operatior is performed on lor,v carbon steel plates at t6]

a voltage 25 volts and a curent 200 arnps. The heat transfer factor is 0.90, and the
melting factor is 0.75. Find the unit melting energy for lorv carbon steel and o

,Jetermine rate of heat generation at the weld and volume rate of metal welded. T*r = \ J 6 o l<.

Attemptanyonefrom(alor(b) 
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a) r Explain the rnost appropriate rnanufacturing process for manufacturing of t10I
plastic buckets lvith neat sketcir.

. With a neat sketch explain the r+'orking principle of pressure thennoforming.

b) . Describe with neat sketch compression moulding process and state its t10l
applications.

. With a neat sketch explain the sheet extrusion proaess.

Attempt any one from (a) or (b)

a) . A cup of intertal diameter 30 mtr, height 45 mm is to be drawn from a 1.3 t13]
mrn cold rolled steel with ultimate tensile strength of 320 MPa. The comer
radius for cylindrical cup is 1.2 mm. Percentage reduction permitted in the
first draw is 509/o and in the second, third and fourth draw is 3SYo,20yo and
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15% respectively. consider triniming allowance of 3.2 mni for each 25 mm of
cup diameter. Find size of tlre blank, number of drau,s required, punch and die
dimensions and drawing pressure f<rr each draw. consider value of die
constarit 'c' as 0.7 and value of punch and die clearance as 1.15 times
thickness of sheet.

. A hole of 65 mm diameter is to be produced i, steel plate of 3 mnr thick. The
ultimate shearing strength of the plate rnaterial is 450 MPa Find the amount
ofshear on the punch ifthe punching force is to be reduced to halfofthe foroe
required when operation carried using a punch without shear. Take percentage
penetration of 45olo.

b) A part shown below is to be made from mild steel sheet l.l2 mm thick. Ultimate
shear strength of M.s. is 210 Nilnm2. Determine (a) strip layour and percent
utilization, b) Punch ruid die dimensions (c) centre of pressure and 1d) Total
cutting force required ifno shear is provided either on the punch or the die. (All
dimensions mentioned in Figure are in mm).
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Q.6) Attempt any one from (a) or (b)
a) r The followi,g observatio's were-made during..an orthogonal cutting t13]

operation: Tool rake angle = I0,? coeflicient of friotion : 0.g5, chip
thiclaress: 2.5 mm, width of cut -- 15 mrn, cutting speed = 40 m/min,
Feed = 1.5 mmlrev, Shear strength = f50 N/rnrn2. Determine: a) Chip
thickness ratio, tr) Shear angle, c) Shearing force, d) Friction angle, e)
Cutting force, f) Porver consumed at the cutting tool.

r calculate the change gears for cutting two start left hanil threads of 2.4 mm
pitch on a lathe having 6 mm pitch read screw. Avairable gears are 20 to 120
teeth i, steps of 5. Sketch the gear train and suggest what rnodification is
requirecl for cutting right hand threads?

b) o Low carbon steer having a teniire strength : 300 Mpa and a shear strength = tr3]
220 MPa is turned at a cutting spoed: 2.5 m/s. Feed: 0.20 mrn/rev, and
dept, of cut = 3.0 mrn. The rake angle:5'in the direction of chip flow.
The resulting chip ratio = 0.45. Using the orthogonar moder to approximate
turning, determine the cutting force and feed force.

' Peripheral milling is performed on the top surface of a rectangular uork part
that is 400 mm long by 50 mm wide. The rnilling cutter is 70 mm in
diameter and has five teetrr. It overhangs the width ofitie part on both sicles"
Cutting speed : 60 m/min, chip load : 0.25 rnm/tooth, and depth of cut =
6.5 mm. Detennine (a) nrachining tirne of the operation ana 1b; maximum
rnaterial removal rate during the cut.
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