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N.B. 1)Questionno. 1is compulsory.

. (a) Determine the diamet

[__-\-f‘ is 280:N/mm?. a)-Find the tatal cutting force if bothi

Q4.

- (b) Determine the capacity of:the doublc._b‘_énding die-for the following datq::\:"
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(2) Attempt any three questions out‘\o\'f.r‘emnining_ﬁvc Cluc-f'f.'.?“s':;s“l_yQ
(3) Ilustrate your answer with necessary sketch whereVﬁL“cce gy

- —— - -

~

Attempt any four of the following Ny '
(a) Sketch a ‘push-through’ and an ‘inverted’ draw die an
(b) Explain with the help of n{c@f-‘ sketch design aspects of P
(c) Explain different mcthog\s‘ of mounting punches=~ .5* - ~
(d) How is the size of a blank calculated for drawing a cup? 3 AN
(e) Five holes of diameter10 mm each is to be punched inarsheet 3 nqrr} ap

t < if the yield point of the

label all parts. . &
ress tool elements. N

mm. What should b€ the minigium capacity of the press (in tons):

-~

material is 50 MPa-and one hole is punched per stroke?

N

mm, for which the ultimate shear stress is 310°N/mm?, if Press Capacity is 250 KN.
(b) What will be thegpunch size if punching is the needed operation?” o Ry
(c) If th blank is £0-be drawp‘into a cup, determinethe diameter.of the cup-after the first
draw,.” _‘-:‘ ,} N - ' L =
\ % e Y e ) p s

(b) Explain the basic constmgt\mn & working of combination dies. . >
SN N X =
(a)SA washer-with 12.7 mm intem;‘l'faiamet 7

= made from 1.5 mm thick strip of 0.2 percent carbon s

- -

teel: The ultimate strength of material
fc punches act at the same time and 0o
shears applied:to either punch or thedie. b) Whittﬁ'.\'fill be the-cutting force if the punches
aréstaggered;so that onlyone punchiacts at a time? c) Taking 60 % penetration and shear

.._Ofl' punch n.{:.l‘ mm, w}Ki!-\vi]l be tbt::.‘cuning force if both pﬁhches acttogether. .=
(b)~ Explain a) Types of bending b) Classify press working operations. -

S— ~™ — A >

E 5 = 3 -
(2) Explain the defects in drawn:parts with suitable sketches.

-

sheet metal thickness =limm & ! R

~sheet metalvidth at besd = 50 mm” N o
~~die mdi'l{sl‘—-B mm - N e ~
punchradius = 1.5mm  —~ n a) Pay
die clearance = J:225mm " o O o
tensile strength= 315 MPa™ ol & N
- N

setting pressure = 560 MPa LNT P S
~beads on punch=2 - Q - 8
" projected-width of each bead =3 mm  _ - o
. O N — .'7.' A

N P > 3

) T ° e
(a) A steel cup of height 30mm\and internal diameter 40 mm with a flange width of 10 mm is

tobe deep drawn from a sheet 1mm thick. Determine the diameter of blank and the drawing
force. What3is the draw ratio? Can the cup be drawn in a single operation?
(b)I‘Exp_!ain_oVerlonding@f presses criteria while'selecting the press.

~,

. Attempt any four.of the folqui"i'ng: _“‘

(a) Eg&p]ﬁm with s‘k\e‘lch any four types of sensors used for hand protection.
(b) Explain different defectsin drawn parts.

(c) -Draw and Jabel parts of shaving die and explain its working

(d) "~ Sketch !hE‘various methods of applying shear to the punch and die.

(¢) Describe Spring back effect aiid measures to control it.
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thick at a’pitch of 23

er of the hole-that can be.punched in.a steel sheet of thickness 1.6

er and outside diameter of-25.4 mm needs to be-.

Time: 3 Hour N b5 ~~ -~ :
& 23-o05804 o
A N L by 8

- ‘.- NS

20

\

S

10 ‘

10

10
10




TCeg/L b T 6/ Sermar/ mech] A-AT / 2%/ or/2 024

Paper / Subject Code: 89424 / Aulﬂmntlon and Arhﬁcal lntt.llu.,cnce —~.

TE. | Sern T [ Peah | Mo 2004 S
\ Q_':{ (65, D_Oa-+

[Time: 3 hours] ' o7 - f[']'olal Marks: 80)
NB: 1) Question No. | is compulsOry NG - - Sy i
2) Attempt any three questions out of the remalmnr- ' five qucstlons O =
3) 'The figures to the rightiindicate full' marks. -~ ) i
4) Assume suitable data wherever rcqun'ed but Justlfy thc samc o oy
Ql. Attempt any four™ - % o (20)
. A. Justify the use of Pneumaucs and Hydrauhcs with §1 su:table examplcs ~ e’
B. List four levels of automation with suitable examples. N -
C. Explain thecomponents of a Robotic system with a neat sketch.
D. Explain the Architecture of PLC with a neat block diagram . “ -
E

State the meaning of an mtelllgcnt system and exp!am the componcnu; of an Ao’
mtclllgem system vl o ~ P s e = el
Q2 A. Desugn an electro-pneumatlc circuit-for two-cyhnder operanon with thc (10)
. _followmg sequence using 5/2 both s:de solenoid operated valve as DCV
ae) -~  A+B+Delay A-B- "~ > : K ..
—" With user selection option single cycle Multicycle operanon _-? ‘ -3 Eny
~B. Diffefentiate between hydmullc meter-in and meter- out cnrcults with smlable (10)y
N appjlcatlons A > A & Ty o 2 G ,-_C ’
e ~N ,’_ J \-1 .~ ’, - \"_‘- -~ N
Q3 A ,_State the types of mtelhgem agenu; Explam the goal-based agent along witha .= (10)
oA > ~ neat sketch. 7 o ~
foll B I]lustratc with neat'sketches the mechamcal and vacuum type of end ef fectors (10)
'f’ used in robotic systems statmg their advamages and dlsadvantages
= ne o = -3
ac Q4 A Comparc Superwsed Unsupemscd and remforcement leammg w:th dlfferem (10)
2 Sy ,parameters, oy o o’
el B..” Design ahydraulic: clrcmt for two-cylmder Operation wnh the followmg sequence (10)
-7 :— using 4/2 pllot-operated valve as DCV usmg cascade method, A+, B+, Delay B-
= A

‘ / e
- / — —

. -.st A. Statc the use of a decnsxon tree. Explam the terminology of the decision tree with (08)

= ~+a suitable example. -. > N
i~ B, Write note on dlfferent actuation methods’ for Dlrecnon control valves (08)
"y 'C State the steps of the K-mean algorithm for cluslenng analysis (04)
.:“ . \ p ~ ? \ ._\
> _Qﬁ' A. What is the activation funcnon” Explam the log-sugmcnd activation function (08)
~ 2 ~with a neat sketch. - ~
- B."List any five apphcatlons of Nafural Language Processing (NLP). (06)
LY ~(3 What is the activation functwn" Explam the log-sigmoid activation function (06)
W ~=" with a neat sketch e oF
_ ;\" y_‘:‘ -._ﬁ\ ‘;‘ ";‘
L S A . f_ “-\: |
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NB: 1) Question No. | is computsory NG X :
2) Attempt any three questidns out of the remammg five quesuons N - Mo
3) The figures to the right:indicate full marks. AT o '
4) Assume suitable data_"ivhcrcvenrchulrcd but Justlfy the- same V3

Q1. Attempt any four™ o S e ) AL (30)_'

A, Justify the use of}neumancs and Hydnuhcs with.$ suitable examples. [/ s

List four levels.of automauon with su;table exnmples ;\ e

Explain the. cpmponents ofa RObOllC system \vfth a neat sketch. — ‘

Explain the-Architecture of PLC_with a neat ‘block diagram

State the meamng of an intelligent system and expla:n the components of an

mtelhgent system - ey A i o
N - > < -~ s 2
~ .. i ~ Y ——

meow

T &%

‘. Q2 DeSIgn an electro-pneum:mc circuit for two- cylmder operanon w:lh the (10)
-ﬁ)llowmg sequence using 5/2 both’ sndc solenoxd opemted valve as DCV. B

- o A+B+pelayA B-.- >

" With uaer selection option smglc cycle Multlcyc!e operatlon & -
"*B Diffefentiate between hydmuhc meter-in-and meterout circuits with sunable 10)

~ TN .- L ER — e
app,ltcauons C :'- \:;. o &) L o
o ¢ B y '

Q3 Al State the types of intelligent ngents Explam the goal based agent nlong witha . ( 10)

o+ neat sketch. - el ~ }
B Illustmte with neaLsketches the mechamcal and vacutun type of end effectors (10)
used \in Tobotic systems stafmg their advantages and dlsadvamages ~N

. - -= .
n - = ..- \; - -

Q4 A, Compare Supemsed Unsupervnscd and remforcement leammg \Vllh dtfferent (10)
-parameters o < o
B: Des:gn rhydrauhgmrcuxt for two-cylmder operatlon w:th the followmg sequence (10)
_—-‘ using 4/2 pilot- operated valvé‘as DCV usmg cascnde ‘method, A+, B+, Delay B-

'

\

A-
. Q5 A. X State the use of a dec:snon tree. Explaxn the tcrmmology of the decision tree with (08)
-a suitable example. - - =
: B Write note on different acmanon mclhods‘for Dlrectlon control valves (08)
- .~C. State the steps of the h-mean algorithm for clustermg analysis (04)
Se ] - \‘ _ f’\,:? "~ "'\
Q6~ A. What 1s the activation ﬂiﬂC[lOﬂ" Explam the Iog-s:gmond activation function (08)
~with a neat sketch. -~ . -~
B._"List any five apphcauons of Natura! Lunguuge Processing (NLP). (06)
X C What is the acuvauon function? Explam Lhe log-sigmoid activation function (06)
2 with a neat sketch ‘;’. AT
v ‘;\ . ~‘ Py :- Ny
55266 ;\ ~ , ' Pagel1of 1
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Instructions:

*  Question No.1 is compulsory. -
* Solve ANY THREE questions from the remaining five questions.
* Figure to the right indicates full marks. :

*  Assume suitable data wherever required, but justify the same.

* Use of steam table is permitted.

—

' S = L N & -~ Marks
Q.1 Solve AN Y FOUR questions from following:(Each question carries-5 marks). -~ (20)
a  Differentiate Fire tibe boiler and Water twbe boiler.
b Ifxpln!n construction and working of open cycle gas turbine power plant.
. ¢ l;'xplam the construction and working double acting reciprocating pump with neat
sketch,
d Ilustrate significance of multistage compression in reciprocating air.compressor

- with the help of P-V_Diagram. - . " A
¢ .~ Defin¢i) Suction head ii) Delivery head iii) Static head iv) Manometric head related

_‘ to centrifugal pump with neat sketch. ' '

0.2 - '

a In a Parson-reaction turbine, the anples of receiving tips are 357 and of discharging ~ (10)
tips 20° The blade speed is 100 m/s. Calculate the tangential force, power
developed, diagram efficiency, and axial thrust of- the turbine, if its steam

_ consumption is L.kg/min. " Ay . o
b Explain the construction and working of Economizer. , (05)
e Derive the forms of Euler's equation applicable to all turbo machines, - (05)

Q3. o . =
a. The following data refers to'a gas turbipe plant: (10)

_~Power developed = SMW .

‘ o ~ Inlet pressure and temperature of air to compressor = | bar and 30°C
‘ " Pressure ratio of the cycle =5 ,

Isentropic efficiency of the compressor = 80%
Isentropic efficiency of turbines = 85%
Maximum temperature in the turbines = 550°C
Take for air, C; = 1,0 kJ/kgK, Y= 1.4 2and
for gases, Cp = 115 K/kgK, y=1.33.
Ifa L:e]‘lealer is used between two turbines at a pressure of 2.24 bar, calculate

——

7 the following: <
~ (a) Mass flow rate of air,
 «_ (b) The overall efficiency,
\* " Neglect the mass of fuel.
N
b Expl:lxi’n‘cgn:ilmcliqn and working of Pelton wheel wrbine. (05)

¢ Explain construction and working of Turboprop engine with neat sketch.

55919 %" Pagelof?2
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4 : , ,
Qn A steam generator evaporates‘l 8000 lglhrs of steam Lat 12 5 bar and a quallty of (J 0)
0.97 dry from feed water at-105°C, whén’coal is ﬁred at 2040. kg/hrs If the hxghcr <o
calorific value of coal is 27400 kJ/kg;-fi find the followmgs s .
(a) Heat rate of the boﬂcr in kl/hrs, - - y
(b) Equivalent evaporutton and -

~ -

(c) Thermal effi c:cncy a “ o~ £
b Differentiate betwecn bonler mountmv’and boiler accessones 2 - .(05)
T < o & N ' .
c What is cavntatlon in hydrauhc pump” Exp!am lts effects oni performance o (05)
Q5 L 2. B ’ 3
a A centnfugal pump has an 1mpeller 0.5.in outer d:amcter and when runnmg at 600  (10)
r.p.m: discharges ‘water at thé rate of §000 liters/minute agamst 4 head of8:5m. The - .
water enters-the impeller: “without whirl and shock. The inner diametér is 0.25 m,*
—and the vanes are set back at outlet atan anglmf 45" and.[he area of! flow whlch is
“Cconstant. Jfrom inlet to-outlet of the' 1mpcller i$'0.06 m2, o~ y
& Detenmne (a) the manometm\eff' cxency of the pump, and (b) the vane ang]e at
Al mlet. X : ~ O ,
b What is surgih g and chocking pheno‘menon in Céhtriﬁlgal-ébmpressor . (05)
‘_ ’_\ A 4.'\1' -
¢ . . Explain the construcn on and workm gof Once through bmler wnth neat sketch (05)
‘";' Ay " e N >
Q6 S
A A smglc acun single- cylmder recnprocatmg air compressor is compressmg 20 (10)
e Lg/mm of mr from 1.1.bar and 30°C to 6 bar: and delivers it to a receiver. The law
—.of compressron is PV'“S— Conslant Find the ‘actual pgwer input to-compressor if
_:? mechamcal effi cxency is 85% Neglectmg Tosses duc to clearance leakages and
;:‘ COO]mg .-.. 4 ‘—'—- _‘-—: ,:-\ ‘
} N o ’/ &
‘.f;b E).plam vclocuy compouudmg in lmpulse turbme with neat “sketch. (05) ‘/
c What is pnmmg" Why is it nccessary” \‘“ S ' (03)
"> A — s o O
> & RO A
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a - A ¥
ey a - /
: ™ d B g . L“ ..;\)
— N W et
" r’"\,{’ fas ' "-I\_ ‘
S N % =
~~ o AL
N Sl A o y
S5 TTN4LD
/359197 ] =) & Page 2 of 2
NP ANTR K BN
ARMICMY MY, K
“j —."/ X1118Y29B2FEX 1 118Y29B2FEX | 118Y29B2FEX1]18Y29B2FE

Scanned with CamScanner



M. e, ]Sem’ﬂ[ﬂeah ‘C. %abem:]\"\oq Qog_4_
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Time:03 Hours A SN o~ ~-Total marks—80 -~
S — G ~' ~ 7
.:"‘I h/' . "': / >
N.B. !. Question No 1 is compulsory g o o 3 K
3 A S o -
2. Solve Any Three questions from thc rematmng Five questtdns ~ A o .
Ay ) o ~T
3. Assume any suitable data if nccessury w:th JUSttf cattoﬁ N\2 <7 Y N
¥, o~ N - e
4. Use of Design Data Book i is: pemuttcd o ol A AL 2
N S O Y Ny
5. Figures to the right tndlcate mammum marks A & S - = S
Ql. Attempt any Four of the followmg . > .ﬁ SN ) - Marks. -
(@)  With neat sl\etch explam Various types of threads used as power screws? ;If" 05
(b) Define stress concentratton and wrth neat skeﬂ:hes show ‘yarious methods to reduce 505 K
the effecTof stress concentmtlon. \\";” -\?\ e = & A
(©) Wntem brief onAesthetlc and Ergonomjcs considérations in deSIgn - = 05 o~
NG o

(d) Explam the mppmg of the Ieaf sprmg “ith neat.s sketch ~\ | N o 05..

~
=
-
\ P

(e) “Statc thecharactensttcs of chain.g dnve andcd:swss the polygon effect \':\ : 05
\g_ —
Q2. (aj~ Selectmg sultable matenal des:gn a Socket and Sptgot Cotter Jomt for an axial load of\/
L a0 a o
o 50 KN Draw a neat sketch of the Jomt~ S :'V N )
o }, \' ' ’\ :\Q ‘\t\ ‘..\ -
> (b) I.EXplam w1th neat sketches, vanous types of cychc stresses P- \}_ 05
Q3. (a)\, A radtal load on 360° hydro dynamtcally_]ubncated Self-contamcd beanng.supports
o )
N o IORN\The Joumal rotates at.1450 pm. Assummg Joumal Iength to it dtameter as 1 with
X ¢ .\“St beanng length as 50 -mm. Take, radtal clearance as 20, mtcrons eccentncnty as 20
2 ;‘" \rrucrons specnt' c gravnty of lubncants as 0. 86“spec:f c heat of lubncants 2.09kIkg°C. 10
& — Fmd 1.4~ -0l film thtckness \3? ;\‘ ) '-,:
s g R N -~ &
\ i) ii. Coefﬁc:ent of fnctron i Fo 9
® 5 J s &S S
e '9‘ iii. Vtsc051ty _;'7 ,Q N =7

—

~ (b) . pnA DGBB 1ssubjected to a radtal load of4.5 KN and axml load of 2.5 KN when operating
3 on 600 rpm ConSIder the expected life of 18000 hours wnh survival probability of 93%. 10

-

T N
A Selcct suntable standard beanng \‘? {
o Q4. :?J(a) Desrgn an unprotected type ﬂange couplmg to. connect the output shaft of an electrical
10

S Sy Sotor t o the shaft of cemnfuga] pump The motor delivers a power of 20 KW at 900

< '\‘ ’ pm. Select suttab!e matenal for various parts

-y

2y

\
A 4 ) Tata
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\ * Paper / Subject Code: 89421/ Machine Design ~° 3 & )
' : 5\ » B C -:‘R\- \:-'
(b)  Fig. No.1 shows a welded joint subjccted to an eccentnc load, oI‘\"Ol\N Detérmine the. &
uniform size of weld on entire lcngﬂmf two lcns “Take pcmussnblc shenr ‘Stress as] 00 ,~«k
MPa. 2 oKkN :\ \: ' .\\\ _
15O mm ‘J S \‘“ 31;
I (< ' \5\ 3 5
100 N A
mm R |l ;.‘.\ . :" S
! S \\ V! N AN )
{——rod— 2z00mm N 10 >
\ —-—" N - S s
Aol EEP—— ’ R O Y
~ = - N o ~ oo o
o N S AT NS =
Q- N =] N O N AN o~
- __“ ~(Fig. No.1)" A = Q) .
Q‘ s \\ N Q \\‘ A
Q5. (a) Aspur g_.tnr 0f 250 mm PCD is1 mounlcd nt300 mm to lhc nght of Icﬂ hand bcarmg and o A
2450 mm dlamclcr pulley i is: moumcd at 2b0 mm lo (hc left of nght hand bmnng The \\.
N
shaﬁ is supponcd in bcarmg 900m npan and lr’m:mus 20 KW at 400 r.p m. A gcar‘ls ™
dn\ enby a plmou Iocatcd \'cmcatly above m\d The pullcy t"rnnsmlls Qowcr throuéh‘ belt \-lb
& o nnolhcr pullcy locatcd verti -lly bclow )t ’I'hc belt: tcnsnon mtlo at pullcy is 2 The -
_._\.\\ ) pullc} weighs SOON Sclcctsuuablc mmcrml and dcsngn shaﬂ £, \5,\\
- (b) A mulu-plnlc clutch tmnsmlts a po“cr of 75 LW at 3000 rpm 'I'hc plates run in oxI and
R ;\ cocﬂ' cientof fncuorx 1s 0.07. Axml mtcnsu) ol' pressurc is not to_ excccd 0.15 N/mm
p Y .y ~ 10
~  Due m space hmxmuon cxtcmal radius is’ resmclcd 0 125 mm. Assummgnumber of
;C: spnmzs as 6, dcsxgn a) lnpm nnd Outpul Shaft O ~b) Fncuon and pressurc pIatcs
. -x \ '-\ %) .;.,\ '-\
Qﬁ.h (a) “A flat belt dnvc is use'd 1o transmn 6 kW po\\cr from an electric motor rotating at 1440
:" rpm to thc blower. 0pcmlmg at 400 rpm | for 10 hours/ ‘day and thc cvcpectcd life of belt
o
-~ is mo and half ye years approxxmalely Centre to cen(re dlstance is 950 mm. Find .
Vg a- ~ Dnvmgand Driven- pulley dmmetcr “?' :‘\K 10
- ~b. Considcnng Rubbcr Canvas ‘Material for the belt,: ~determine the thickness and
R width of the bcll . :‘5 &
\b) A smglc cylmdcr four strokc cyclc mtcmnl combusuon engine produces 15 KW power
N a 700 rpm Dcsugn a su:iablc ﬂywheel assumm;, » coefTicient of fluctuation of speed as
) 10
AR 2004, The: lorque dcvclopcd dunng the powcr ¢ stroke may be considered as sine curve
> X
N A and worl-. done dunng the powcr slrol.c is § 30% more than the work done per cycle.
o X S o
N ) g ) tuuutu
\‘. . |c‘\‘ ", At N ‘._\
ST\ F 8
\j_c .- " ‘\\ \‘«’l_, \} \‘.-\:‘ \\\
R =1l 3 3
9 ‘ ~ Q7 ‘.LJ‘J\‘.\T., "—T \\.'
B R ey & ¥
N S ':,.'.;\\" / N -:\
S467, 0 7 -~ Page2of2
SRS N
S % A N . T ’
N Y A—f‘ X1 1_1\8_\’399302)(1 118Y399302X1118Y399302X1118Y399302



