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Paper / Subject Code: 89426 / Tool Engmeermg (DLOC)
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Duration: 3hrs A : Nfax Marks: 80 ! H YZ/L) ¢
N.B. (1) All questions carry equal marks. ,._-;-J g
(2) Question No. 1 is Compulsory. |
(3) Attempt any three questions from remammg five questlons

N 5 v

(4) Figures to the right indicate full marks ey 7
(5) Draw neat sketches wherever necessqry i o s _
Que. I Atiempt any four of the following;" & & B (20)‘-
A. How the milling cutters are. class1ﬁed‘l Q Y
B.  Name the different types’"“of chips formed in’ ‘etal cui;tmg Descmbe each: type with

,,,,,,

the help of neat sketches ) a)

m.‘

C.  Give different types. Qf cutting: ﬂu1ds'7 Explaln any t;wo in detglls‘7

D. Explain milling dynamometer with n atvsketch

E. Explain Built Up Edge (BUE) formatlbn and 1ts” mﬂuence on surface ﬁnlsh |

F.  Explain orthclgénal rake system (ORS) in defall ‘,,;;Y';;l?" , : -
Que.2 A. Discuss different cuttmg tool m;etenals wiﬁh thexr propertles and apphcatxon i 118)) ‘

B.

The fo]lowmg observatlon were made durmg an offhogonal cuttlng
operation: Depth. of cut = 0;3’ r/nm Chlp thlckness =0.6 mm Rake
angle = 20°; Cutfing velocity = 10,_2,.. m/mln Cﬁttmg force = 300 N
Feed force =120 N. ,x«:;”f R

Determine; (1) Shear angle (ii). Shear stregn (111) Velomty of Chlp

along the; tool face. (“1v) Work“done in sb ar w

Que.3 A, Calculate the length of broach for rgughlng andaﬁmshlng operatlon for (10)
machining a slot 10 mmﬂm depth, apd 20 m; tin width:for 400 mm
long steel plece havnng spec1f ¢ cuttlng\«*energy of 2000 NJmm
Cutting speed is 5 g}/mm and, pﬁlp spac,e,,numberﬁ “Takmg roughmg
feed as 0,08 mrn/tooth and finishing feed as 0, 02 mm/tooth Assume

blunt broach factor (1.25, te 1.40) & iy RN
B. Define Tool Llfe and explaln fac;ors affectmg tool l1fe (10)
Que.4 A. Thetool hfe for a hlgh speed steel (H.S. S ) tool mexpressegl by the (10)

relation V T %143 =°C; and for Tungsten carbide(WC) is. ‘expressed
as VT %% =Gy Ifata speed of 24 metre / min: the tool; life is 128
minutes compare the life.of the togls ata qued 30 metre / min.

B. What are the sources of heat gene;atlon 1n metal cuttlng and also (10)
explain the: dlStI‘lbuthIl of temperature durmg meta,l\cuttmg process.
Que.5 A. Discuss the followmg demgq features Qf a reamei* (10)

Reaming allowence (ii) Dlameter of reamer (u‘i) Length of body (iv) Back taper or
relief (v) Rake-and Clearance angLe (vi) Number of teeth.
B i) Explain tool work® thermocouple method with sketch for cutting temperature (10)
measurement. ) \»
ii) Draw and explain design. of simple step type chip Breaker,

Que. 6  A. Explain the varjous elements of a slngle point cutting tool with the (10)
help of a neat diagram, Also explain machine reference system (MRS).
B. Clearly stating the assumption derive the relationship

20+ f—a = -;5 in Merchant’s original theory.
Where; @ = Shear angle, a.= Rake angle, p = Friction angle.
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Q.1.

Q.2.

QAé;

Q5.

A0 AN

b Illustra’ce the corie
e Illustrate the cencept oﬁﬁmﬁcml Neural Networks (AAN) in detail.

(G Hours) = &

Instructions: Ay
1. Question 1 compulsory. ¥ & S“k ~>:

2. Attempt any three questions ﬁ'orn the regxammg ﬁy; questlens

3. Figures to the right mdlcate.full marks, of =5
4. Assume suitable data whgrever reqmred but Justlfy the s & “\ |

\/

I\ ;}"

I~

‘C & A
:‘ -4_,

Solve ANY FOUR questlp\ns from foTlowmg X IS
List four levels of autornatlon w1th‘su1table @Xamples .w“* s .-;:?
Explain backpropagatlbn algorlthm used. 1fFArt1ﬁc1ai‘Neural Nétworks. :\ \
Define Contmuous path contrdl system:used in I'QbO'[lC syst@m with s\grcable ap@thcatlons
Summarize with g schemago block dlagram amautomatc@ systemﬁhowmg atlthe basic™
elements. ) «.., A Q S m o

e Explain the,giﬁncept oﬁ@hmers ancf Counters used ngﬂE‘iC archixecmre \35\, ~:\‘

‘w},‘

Q0 T

Ay

‘ww b ,‘\ )

N o & o

a. Design an electro-~i5neumaﬁc 01rcu1t fDr two- cylihder opqtﬁlon w1th~?ollow1ng-sequence\

usmng)Z both mﬁe solenold operateH valve @s‘DCV “ ey
A+;Delay B¥, A-B- = 5 & &

\_ ""\

b IIlustrate mth neat dxagram cqunter balaxree valve and Bleedoff hydra?fﬁc c1rcua,‘; ""‘used
_in hydratthc system” ol o~ O < i

P
) . T -
x ‘, " V \w' \\)‘\ . ‘C (‘\, 55\,- ,{\,\.,

Illusytrate W1tk%neat sketc?hes any Q;ree typeg:pf drives & din r?\?%wtlc systérn with its

actvantages sand dlsa@antages X o R

b. IIlustrate@‘oal based" reflex ggents and ﬁodel bas}g mte111g‘§ﬁt agel}ﬂts;m Al with
& w' > & S

a. Dcsign a hyidrauhc c1r5”1”11t for two cyhnderoperatlorrm‘i‘vuh follb}?vmg sequence using 4/2
pilot opemted valvgas DCV qsﬁng casgade method, A+, B, Delay B-, A-

b ;"leferetmate bet\@en supe(jhsed andwmnsuperxlsed techlgques used in machine learning,

"\kf

Cone (=

b3

e

e Deﬁne ‘the term_“‘Robot pcgrees of'ffeedom jgor robot1e»system

i -
_/. e \.m
& M:W
(SR

a. ,Explaln th\e?mgmﬁcgpce of latc‘inng in BEC Q
' llustrate~K nearesténelghbQt;‘;ts~ algorltﬁm used i m machlne learning,

Illustx:ate with peat sketches, the log;,E of AND“*and OR gates, used in operation of
pneuﬁlatlc cu;cmts &‘Qﬁ & A

s ¥
A/W\] ’;,}) o A:‘O

4w

2. uleferentLate bet\yjen tree ax:\&\ graph sé“arch used in Machine Learning,
pt of Idoglstlc regresswn in machine learning,
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Instructions:

Q.1

Q.3 a)

b)
c)
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Paper/ Subject Code: 89422 / Turbo Machmery
l00£S€2.3
shay)2,

Max Marks 80.

Question No.1 is compulsory.

Solve ANY THREE questions from the remalmng ﬁve questlons
Figure to the right indicates full- ‘marks.

Assume suitable data wherever required, but Jusmfy the same

Use of steam table is permrtted 85 ’

e \ ] : Marks
Solve ANY FOUH‘:questions from following. (Bach questfon carries S marks)  (20)

What will be the effect on multi stage compressor 1f the mtercooler is not used
n it? .

How regeneratxon 1mproves th; efﬁcrency of gas turblne? Does it affeet the
turbine work? &\
Why water tube«borler is preferred over ﬁre tube b01ler m power plant or large-
scale. apphcatlons? ¢ .y $ .
Write short néte on centrlfugal pump

Write short note on.air vessel,

In a single stage lmpulse turbmewthe meary dlameter of the blade ring is: 1m and (10)
the rotational speedis 3000 r.pm. The steam is issued from. the nozzle at 300
m/s and nozzle angle is 20° The blades are equlangular If the friction loss in
the blade channel is 19% of the kinetic energy corresponding to the relative
velocity at the. inlet to the blades, what is the power: developed in the blading

when the axial thrust on the blades is 98 N '7

Explain any” five mountmgs of boiler, o (05)
What is Euler’s theory? What is the use of it in’ turbomachmery? (05)
Air is drawn in a gas-turbine unit at 15°C.and 1.0_1--er and pressure ratio is 7:1. (10)

The compressor is-driven by the H.P. turbine and-L.P. turbine drives a separate
power shaft. The isentropic efficiencies of compressor, and the H.P. and L.P.
turbines are 0.82, 0.85 and 0.85 leSpectlvely If the maximum cycle temperature
is 610°C, calculate : .

(i) The pressure and temperature of the gases entering the power turbine.

(ii) The net powez developed by the unit per kg/s mass flow.

.....

(iv) The thermal elllucney of the unit.

Neglect the mass of fuel and assume the following:

For compression process Cpa = 1,005 kJ/kg K and y=14

For combustion and expansion processes; Cpg = 1.15 kJ/kg K and y = 1.333.

Derive the condition for maximum efficiency of reaction turbine. ' (05)

Iustrate working of Turbojet Engine.
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Paper / Subject Code: 89422 / Turbo Machinery

'\»p,‘

A boiler generates 7.5 kg of steam per kg of coal burnt at a pressure ofqll bar, (08)
from feed water having a temperature of 70°C. The efﬁcrency of boiler is 75% and

factor of evaporation 1.15, specific heat of steam at constant pressure is 2.3.

Calculate: &

(i) Degree of superheat and temperature of steam generated

(ii) Calorific value of coal in. kJ/kg,

(iii) Equivalent evaporatlon in kg of steam per Kg of coal

What is degree of reactlon‘7 Provethat the degree of reaction for parson’s Reaction (08)
turbine is 50%. , ‘

What is cavitation in-pump? - ' : g (04)

A centrifugaly pump has the followmg characterrstrcs outer drarneter of impeller= (10)
800 mm; width of 1mpe11er vanes at outlet =100 rnm, angle- of 1mpeller vanes at
outlet =40°, The! nnpeller funs at 550 1.p.m and delivers- 0.98 m’ of water per
second under an effectrve head of 35 m. A 500 KW motor is used to drive the

»pump Deterrﬁme the rﬁanometrrb mechamcal and overall efflcrencres of the

pump. Assume water.; enters thew, 1mpeller vanes radrally at mle’o

gy

..... d

Nethead H = 68 m; ,’5,}_3, | :{:-:‘
speed N= 750 r.p.m;: :
output power P= 330 kW

Write short note on surgrng"and chokmg of compressor Eg(plam it wrth the help (6)
of Pressure ratlo Versus Mass ﬂow rate graph %

Deﬁne equnfalent evaporatron of borlers and what the 51gn1ﬁcance of it is. @)
Demgn  Francis turbrne Finner with the followrng data s (10)

mugsﬁ’ﬂ% JV & e
fowratio y=0.15; .7 o/ .
breadth ration = 0.1} &

b)

65623

“inner diameter of Tunner is: half of outer dlameter

Also assume 6% of c1rcumferent1a1 area of the runner to be occupied by the
thickness of } the vanes. Velocrty of flow remams constant throughout and flow is

radial at exrt

erte short note on compoundmg of Impulse turbine. (5)

What is prrmmg’7 and why it is not 1cqurred in reciprocating pump? (5)
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Paper / Subject Code: 89421 / Machine Desi_gr’x
ap—(0064 909
s

(3 Hours) [ Total Marks : 80]

T| sem “L‘L( C~SCW{ trechant «

N.B. 1) Question No. 1 is compulsory :
2) Solve Any Three from remaining Five questions.
3) Use of standard data book like PSG, Mahadevan is permitted
4) Assume suitable data if necessary, giving justification

Q1 Answer any-Four from:the following
a)  Why factor of safety is necessary in design of mechanical elements? Discuss the 5
important factors influencing the selection of factor of safety.
b)  Explain overhauling of screw and self-locking of screw. S
¢)  What do you understand by stress concentration? How to minimize the stress 5
concentration
d) Discuss advantages and disadvantages of rolling contact bearings over siiding 5
. contact bearings ]

e)  Write a note on Nipping in a leaf spring

Q2 a)  Design a Socket and Spigot type of cotter join to transmit an axial load of 60 KN. 15
Select suitable material, factor of safety and draw informative sketch.

b)  Explain the terms applied to rolling element bearing - 1) Rated life 2) Dynamic 05
capacity ~ 3) static capacity.

Q3 a) A shaft is supported in bearings A and B, 1000 m apart. An involute spur gear 15
having PCD 400 mm is located at 300 mm to the right of LH bearing and a 600
mm diameter pulley is mounted 350 mm to the left of RH bearing. The gear is
driven by a pinion located vertically above, while the pulley transmits power via
belt drive to a pulley located vertically below. The ratio of belt tension is 2.0. The
pulley weighs 2500N. Design the shaft, if power transmitted is 30 KW at 400
rpm. The shaft rotates clockwise when viewed from A.

b)  Write note on — Criteria for material selection. 05

Q4 a) A DGBB is to be selected for an intermediate shaft of helical gear box which is 10
subjected to an axial load of S KN and radial load of 12 KN when operating at
600 rpm. Select suitable size of bearing if it is required to have a life of 20000
hours with a probability of survival of 92%.

64909 Page 1 of 2
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Paper / Subject Code: 89421 / Machine Design

1

Following data is given for a 360° h>ydr6dy1;amic bearing.

Radial load = 10 KN, Journal speed = 1450 rpm, 1/d ratio =1, bearing length = 50
mm, radial Flearance = 20 microns, eccentricity = 15 microns. Calculate 1) the
minimum oil film thickness 2) Coefficient of friction 3) Power lost in friction 4)
Viscosity of lubricant in CP 5) total flow rate of lubricant in liters/minutes.

s

A single cylinder four stroke cycle internal combu_sp%n engine produces 15 KW
power at 700 rpm. Design a suitable flywheel, assuming coefficient of fluctuation
of speed as 0.04. The torque developed d_uﬁ'ng the power stroke may be
considered as. sine curve and work done duﬁhg the pdwer stroke i1s 30% more
than the work done per cycle. ;

Calculate the factor of safety-on breaking load for a chain 10A2 DR50 which 1s
used to transmit 15 KW design‘power. The input speed is 960rpm and reduction
ratio is 2.90. '

A close coil helical compression spring is subjectéd to an axial load varying from
5 KN to 6.5 KN at frequency of 20 cycle per second. The spring rate is 70 N/mm.

Design the spring for a factor of safety 1.8. the properties of spring material are

Su=22MPa  Sy=go5; MPa Sno==2 MPa G =80000 N/mm’
Where d is diameter of wire.

d015
State different theories of failure and explain any two in details.
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