\ Printed Page: 1 of 4
Subject ( Code: KMEG602

0 | s o K
PAPER ID-4 10437 Roll No: i| l J [ ] 1 ’ | | ] ‘{ |
BTECH
(SEM VI) THEORY EXAMINATION 2024-24
MACHINE DESIGN
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Note: 1. r\uu;:pi ¢il Scctions. Ifrcqmrc any MISS ng data; then choase suit: |hlv.

2. Use of the Design Data hardbook is illewed,
SECTION A

1. Attempt al/ questions inbrief. . 2y it=20
Qﬂl‘ T UIIC"“"” V!Iivs i Ll’,‘ I
| - -k - e
_;; ' '\.’.fh.;l-.:_ﬁ:'_ihc ﬁdvanmgca of cast jron forn: d: Nl],n Ullﬁltli‘l'ﬂ“ﬂn'w 02 | cot |
b | Distinguish between design synthesis 4nd design analysis e o]
I R — . e RO TR JRee E—
[ N What 15 canlking? What is its objct.twd rr}; Loz
0 What s reinforcement in weld? What are its adva ntages and | 02 € 2|
| Ld d.sadvantupes? e _____._.__,_____,____J,T, L .-4!
C 1 What are the advamagm of Lyclmdai tceth pears? L2 LG
uif“ ~ | Detinc lead in worm gmr B 'f#f.fﬂ_-i
._T_..._.____.___ — O S|
r_g, Lefine dy-1amic load capacity of the colling bearnng. 0z - CO4 |
_h, rw_h;iv.;_s:'gmﬁcance of bcarmg g charecteristics numbers? Dz Co4 |
__..4_-__.__- —————— e b BE s - emamims pams . 4 - ‘I,_ f i b—
i +Why is heat-dissipation necessary in clutches? 0z 003

F What are the cooling systems for engq!.., r{:ﬂ;a_érz- Where do you v ;.T:_ 2 Cos
them? U SV U
¢+ /SECTIONB
2. Attempt any three of the following: 3y le=30
a. | Consider a hypothetical riced and discuss the proceduge to design a | [0 | COl !
machmc to forthls need. 4 N
10 co2 |

A pair of parallel helical gears consists ts of 2 20 teeth pim:in meshmg with | 10 | €03
a 40 teeth gear. The helix angle is 25° and the normal- pressure angle is | - !
: 20°. The normal module is 3 mm. Calculate L i
(i) the transverse module; Eon [ '
J (ii) the transverse pressure angle; -l ,’
(1i1) the axial pitch; |
I | (iv) the pitch circle diameters of the pmmn snd the gear; i
i (v) the cerire distance; and I
(w) the addendum and dedendum c.m:k diaincters of ing pm'on

—_— 1

d. I Discuss the operatmg pnqﬂpjc of hydiodynamic oearing along wm1 19 | Coa

I McKes investigation. . )

- ————— . e e e — e 1
e. | Discuss the design comideratlon for | oiston. + 'I T Cos |
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o SECTION C

3. Attempt any one part of the folowing: e Py to=10_
a. “The frame of a hacksaw is shown in Figur: Tne initial tension I m the ’ Y i l
blade should be 300 N. The frame is ade of plam carhon <tee! 300H with | | It
" a tensile vield strength f 400 N/mme2 and the fac.oi of saliy is 2.5 The ' |
cross-secton of the frame 18 rectangular ~ih a ratio of depih to widih &5 l | |
"1 Determae the dimensions ol the cross-scetion. ) | ! i
T P e R e L e | i

-— — h—'--—-,-q-"" i m ]
7 o ! \

i f

, i

200 ! ;

i : | :

o\ -X 1 | b
N R | |
b X R SN B

. | A cantilever spring made of 10 mm diambte: wire is shown in Figure. The ' ' 'j
| wire 1s made of stainless stee] 4Cri8N.H9(Sut = 860 N'mra’ and S, = 630! : '
| N/m:r:2). The force P acting at the.free end varies from 75 Nto 150 N. Tne | . ,
| surfacs finish of the wire is equijvalent tc the machined surzace. There .3 -' f
no stress concentration, and {ie expected reliabinty is 50%. Calculatz the: | 5 ,
- number of stress cycles likely to cause fatigue fatlure. i .‘ |
! r-— 50C i j j
I P :' |
| v _ | i
| ey .
R A -0 1o
4. Attempt ary one part of the following: ... T % {5
a. A cylindrical pressure vessel with 1 m inper diameter i3 subjected to I_HJ |
| internal sicam pressure of 1.5 MPa, The permissible stresses for the | * |
~cylinder piate and the avels in tension, shear and compression are &0, H0 ' '. :
" and 120 Nrmm? respectively. The efficiency of lomgitudinas joint can be | ]
' taken as 80% for the purpose ‘of calculating the plate thickness. The | |
| efficizncy of circumferential lap joirt shovld be at ieast 62%%. Design the | '. i
circuinferential lap joint and calculate- | | l
. (i) thickness of the plate; ! ' |
| (ii) dismerer of the rivets; 1 oo
(iii) pumber of rivets; | |
(iv) pitch of rivels; , ' :
} (v) number of rows of rivets: and ! : |
Ll (vi)overlap of the plates. R [ .
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o, A hewm o n.'cl;mg-l.:];i' L'-li.:.'—\‘i section 18 welded 1 support e medns ol )
fillet welds as shown in igure. Detemmiie e size o (e welds 1l rhe
- pernussible shear stress in the weld v mmited o 75 Nomm
25 kM

J— ]
B
| | ?
. | i
| L L
| | B
| 100_|~
L st S - 1

_Aade=10

Attempt any one part of the following: R B ¥
a, A pair of spur gears with 20° full-depth involute teeth consists ofa 20 teeth | 10
' pinior: meshing with a 41 testh gear. The médule is 3 mm while the face
width is 40 mm. The material for pinion as well as gear is, steel with an !
| ultimate tensile strength of 600 N/mm?. Thé gears are heat treated 1o a |
' surface hardness of 400 BFN. The pinion rotates 2t 1450 rpm and the |
'service factor for the application is 1.75. Assume that vzlocity factor |
' accounts for the dynamic load and the [actor of safety 1s 1.5 Determire the

rated powe: that the gearsca transmit '

e e e -

Lb. Discuss the application and-materials for worm-worm gear assembly i

6. Attempt asy one partof the following: Cix o=
"1_ Design a full hydrodynamic joumal bearmg  with the followine | i

, specification for machine tool application: i

I journzl dizmeter = 75 mm
"radizl loac = 10 kN
' journal spesd = 1440 rpm i
\. minirum oil film thickness = 22.5 microns
| inlet temperature = 40°C
| bearing maierial = babbitt
' Determine the length of the bearing and sclect a suitable ol for (his

___ applicaven, ISR et
b. A single-raw deep groove ball bearing IS subjected to a purc radial force of « i

. 3 k'\ from a shafl that rotatés at 600 'pm. The expected hie Lo of the
‘ bearing i+ 30000 h. The minimum acceptable diameter ol e shaft s 307
L____.mm_Select a suitable ball bearing for (s applicaton
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7. Attemptany omepartofthefollowing: . _ . Ixle=10
(T8 fourstroce dic ine has the fol gwing spacifications 19
a. [ A four-stroce dicscl engine has the foligwing specil o
I Brakc power = 5 kW | Speed = 129( rp.m. ; Indicated mean cifestive |
| pressure = 0,35 N/ mm 2; |

| Mechanical efficiency = 80 ‘4. _ |
4 ine +h of the eyjinder ; 2. thickness of the cylinder | !
| Determine . 1. bore and lengih of the ¢yjinder ; 2. thickness ) | |
 head : and !, size of studs forthe cylades head. . . .l .. 4.

b. !-A-T;RUI(;'_HGHVC platc clutch CﬂnSism of iw0 pairs OF 2ONLacting surfacey | ¢ )

E with asbestos friction lining. The Maximym engine torgue is 230 N-m. The |

i coefficient of friction is 0.35. The inner and outer diameters of friction |

' lining are 175 and 250 mm respectively, The clamping forie is provided | _|

G e

| by n.ne springs, each compressed by 5 mym 10 give a force of 80G N, when I : |

| the clutch is new. ,

i (i) Wtat is the factor of safety with tespect io stippage when the clutch 15

| brand nev. _

| (i) What is the factor of safety with respect 10 slippage after initial wear 1 : |
1

I 'has occureed?
¢ (iii) How much wear of friction lining car 1ake piace bufore he clutch wiil |

: !
?
Lshp? . OSNUS N

s . e TE L - . .
. te ‘i 'r""-‘i;.
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