LB S-Ceny 0

PRI - 8

Time Allowed: 3 hours Maximum Marks: 200

Candidates showuld attempt Question I in Section ‘A’ which is compudsory, TWO questions from 5 ‘B’
and TW QO questions from Section ‘T,

Cuestion 1 is of shont answer type, limiting answer of each part to 30 words. Assume 5 le i

necessary and indicate the same clearly. O

SECTIOMN A

L (a) What do you mean by alloy steel ? Write effects of foll owin 'ng‘elcmcnts on steel
(1) Nickel

{11) Chromium
(b) Illustrate the graphical companson of followa ' f falures for two-dimensional

stress system

{1) Maximum normal stress theory
(1)  Maximum shear stress theory
(1)  Distortion energy theory

(c) What do you understand by asiyin gears ? Along which drcle 15 it measured? How can
we change backlash duning fiio gears 7

(d) Why 13 gear finishing Won xplan ‘gear shaving’ and ‘gear furnishing’ finishing
operations.

(e) Explain the pres@ fcam. Why 1s high walue of pressure angle not preferred?

(f) What do you unl d by ‘Selective Assembly’ process? How is the range of clearance

reduced?
(23 Ezpla gating design’ in molding. What are its advantages ?
(h) t0 eveloped by an engine 15 given by the equation given below

50 + 2200 sin 26— 1800 cos 28

re “T” 1s the torque in N-m and 8 1s the crank angle displacement from inner dead centre
position. Determine the mean torque.

What do you mean by “autogeneous’ and ‘homogeneous” welding processes?

Metallurgically name the three distinct zones in a welded part. Enumerate the most important
factors governing the fusion welding process.

(1) Explain ‘batch model” and ‘mixed model’ assembly lines. Enumerate the advantages of
‘mized model’ assembly line over “batch model” assembly line.

(k) Define ‘value’. Differentiate between ‘value engineenng’ and ‘value-analysis’. State various
phases of value-analysis job plan.

(1) Iustrate the following probability distributions schematically and spea fy their applications:




(1) Normal
(1)  Weibull
{(111)  Exzponential

(m) What do you understand by degree of freedom of planer mechanism ? State the Gruber's
Equation to find the d.o.f of a mechanism.

(n) (1) Explain Lower pairs and Higher pairs.
(11)  What will be the number of inversions in a kinematic chain having ‘n’ links 7
(1)  State whether the helical gears which are in contact are a ‘higher pair’ or “lga#er p

(0} What1s 3 -2 — 1 principle of location with respect to fixture design? Explan.

(p)  Ahollowcylinder C.I column, 3 m long has its internal and external d.la'no m and
100 mm respectively. Calculate the safe load using Ranlane Formula, 1s

(1) hoth ends are hinged and

(11)  hboth ends are fixed Take crushing strength of material fmm?® Rankine
constant 1/1600 and factor of safety 3. ¢
(q) How do the slacksin PERT and floats in CPM decdeon s on® f critical path ?
(r) Draw sketch showing various angles of single point cffting tgol Tor turning aluminium alloys.
(s) What 15 meant by ‘interpolation in CNC pro ' at for are ‘G’ and ‘M’ codes

used tn NC part programming?

(t) Draw a flow chart to compute cripplin olumn wath different end conditions

Euler’s equation for crippling load 1

I=L  forbothends hinged

I=2L foronefized and t £e
L .
I=— for one end ne end hinged
ﬁ 2
I=Li2 for bu@x d
L 4
SECTION B
2. (a) wiply supported beam of length 10 m carnes a uniformly varying load whose intensity

1es from a maximum value of 5 kN/m at both ends to zero a the centre of the beam. It1s

ired to replace the beam with another simply supported beam which will be subjected to
the same maxzimum ‘Betiding Moment” and ‘Shear Force’ as in the case of the previous one.
Determine the length and rate of loading for the second beam, 1£1t 15 subjected to auniformly
distributed load over its whole length. Draw the variations of ‘SF’ and ‘BM’ in both the
cases.

(25)
(b) A long strut AS of length {15 of uni form section throughout. & thrust Pis applied at the ends
eccentrically on the same side of the centre line with eccentricity at the end B twice than that

at the end & Show that the maximum bending moment occurs at a distance x from the end &
where




T L N L
sin Kkl 2
3 (a) A full journal bearing operating under a steady load has the following specfications:

(1) Journal diameter : 60 mm
() Bearing length : 60 mm
(3)  Radial load on bearing : 2.8 kN
(4) Journal speed : 1020 rpm
(5) Radial clearance : 005 mm
(6) Viscosity of oil : 80 x 107 N-sfmm®
(7 Density of oil : 860 kg/m® 0
(8) Spectfic heat of 01l - 1.76 klikg-°C 0
Using Raymonds & Boyd table given at the end of the problem, determine
{1) Summerfield Number V'S
(1)  Powerlossin friction
(1)  Temperature nise1f heat generated 15 entirel v dirmed @y o1l
(tv)  Mimnmum film thickness, and 1ts locatio
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Tahle — Giving Raymonds & Boyd data forjo

Attwude € | h/c ,‘]‘ 0 i,.:“
¢ 10 n 0 -
Q-1 69 337 |0i501 0-540
¢-2 o8 |C 339 10280 | 0-529
Q-4 66 |0 399 {04971 C-484
-6 4 |/ 0-1@1 | 50-58 | 3-22 [ 4-33 {0680 | 0415
by A three cylinder engine which produces maszimum torque of 200 N-m at 2000 rpm.

ower 18 transmitted by a single plate friction clutch of 230 mm outside diameter. Design £

tons of friction surfaces. Further when the car is engaged at a speed of 60 lem/hi, £
late the clutch slip period (ime) during engagement. i

jonal data as under:
Engine speed at beginning of clutch engagement : 2000 rpm
(11) Engine torque at engagement : 100 N-m
(1)  Mass of car (loaded) : 1500 kg
(iv)  Wheel diameter: 710 mm
(v) Coefficient of friction : 0.3
(vi)  Permissible pressure for friction material - 0-25 N/mm?

(vii) Mass moment of inertia of engine rotating parts, flywheel and driving side of clutch 1-5kg-m?




(wvitt) Gear reduction at differential - 4.12
(1x)  Torque available at the rear wheels : 105 N-m

Uni form wear theory may be used for the clutch plate design.

(20)

(a) Define Body Centrode’ and “Space Centrode’ for a link in mechanism. Explain how you wall
find these.

(10)

(b) The crank length of a petrol engine 15 50 mm and the connecting rod 15 175 mm
crank rotates at a uniform speed of 400 rpm. Calculate the velocity and acce
piston at different positions of the piston along its stroke and plot the two c

Also find the crank position at which the piston’s acceleration becomes ze

O @

SECTION € .

(a) Enumerate the steps involved in ‘Powder Metallurgy’ @tuss these steps. Name the
materials used in ‘Powder Metallurgy”. What are the nitati@ns of Powder Metallurgy 7

(10)
(b) What do you understand by forging proces

Mame the typical forging processes. Dagare expression for the maxmimum force required
for forging a flat strip. State the assugdhtio e. The initial thickness of the work- pieceis
h and the width is 2/,

(20)
(c) A strp oflead with initi 24 mm x 24 mm x 150 mm 15 forged between two flat
dies to a final size of 6 b % 150 mm. If the coefficient of friction 15 0-25, determine

the mazimum forgin average vield stress of lead in tension is 7 N/mm?.

(10)
(&) Mild steel 1s bﬁgﬁned at a cutting speed of 200 m/min with a tool rake angle of 10°

The width®of cyt and uncut thickness are 2 mm and 0-2 mm respectively. If the average
aent of friction between the tool and the clup 15 0.5 and the shear stress of the
5 400 Nfmm®, determine (i) shear angle and (ii) cutting and thrust components

(10)

) lain the gnnding process for the following operations : (i) Roll gnnding (i1) Thread
grinding, and explan speed, feed and depth of cut as applicable to grinding works.
(10)
(c) Define NC, CNC and DNC. Also explain their developments, and improvements in their
applications.
(10)

(d) Prepare apart program for machining a rectangular contour of 200 mm x 100 mm size from a
suitable M3 blank of 5 mm thickness. Also, a reamed hole of 16 mm hasto be made centrally
in the rectangular contour. Take speeds and feeds arbitranly.

(10)




7 (a) A company has factories &, B and C which supply warehouses D, E, F and G. Monthly
factory capacities are 180, 170 and 200 units respectively. Monthly warehouses requirements
are 90, 100, 120 and 180 units respectively. Unit shipping cost in Rupees are given in the
table below, Determine the inmtial feasible solution using Vogel’s Approximation and find the
optimum distribution for this company.

(20)
b E F G Supplies
A 44 50 40 k2 189
Factories B &2 51 54 % 170
< =1 40 q2 43 200
Reguirements 29 106 120 IRD

(b) Draw the PERT network for the activities whose three time estmate@are gigen in the table

Activity Pr::;:::;ur Gp;m'i!sﬁc Pest;'lsrtrllli!stic u:itﬁ: ¥

A - 1

E - 2

C - 3 4
D A 10 9
E C 4 f 5
F B.D, E 13 i
G 2 f 4
H 0 fi 3

From the free ime estimates obtain the expected times of all the activities and slacks of all
the evegts. Wso Md the critical path.

(20)




