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Code : 021821

D.Tech 8th Semester Exam., 2019

MECHANICAL SYSTEM DESIGN

nime 3 hoypy Jult Marks = 70

Instructiong -

() The marks are indicated in the right-hand margta.
(i) There are NINE questions in this' paper.
fiif} Attempt Frve questions in all

{iv}) Question Np. 1 is compulsory.

(v} Standard Design Data book is atiowed. Assume any

missing data suitably.

1. Write in short on any seven of the following :

/({ Three main portions of crankshaft

PR of
Difference between the functioning
flywheel and that of governol

e) Virtual number of teeth in helical gear
;" Interference and undercutting

(e} Overcome the axial thrust in helical

gears
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(2)

P Chtaaiﬁcaljun of Chaing

{a) Dbjml'm of

Contacy .ngluhﬁ‘miinn in sliding

design g chain drive 1o

Or.p.m, g] '
dr'il,lin ) ) » Blectric motor to g
£ machine, The 8peed reduction

d: i
1. _Thc centre  distance should be
approximately S0Q mm.

connect 5 kw, 140

{a} Select a proper roller chain for the drive.

(b) Determine the numper of chain links.

c)] Specify the correct centre distance
between the axes of sprockets,

14
3. Design a jourmal bearing for a centrifugal
pump from the follnwing data :
Load on the journal = 20000 N;
Speed of the journal = 9gp r.p.m.;
Type of oil is SAE 10, for which the absolute
viscosity at 55 "C = 0-017 kg/m-s;
Ambient temperature of oi] = 15-5 °C:
Maximum bearing pressure '
for the pump = 1.5 N/mm?
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(3) (4)
270 mm?, p
ol : » Pelermin
Calculate also mass of the lubncaling ( diameter Oywheel yi © the magy of 30g
uficial cooling, f nse © luctuay; "M When 1y, mm
required for art _ 10 °C_Heat Ualion of speed is g € Coellicieny of
temperature of o1l be limited to 1 14 FUNs at 180g , P.m V% and ihe tngine
dissipation coeflicient = 1232 W/m : Cross-section of ‘M. Also determine 1
" the rim is qus the nn when the wig ) cr
- , 10" . Wice : Width o
4 A par of spur geaus with 20 full-dep of im mayer of thickness, Assume dennity
\.{-" mvalute 1eeth consists of a 20-tecth piion “nal as 72359 kg/m*. 14
l meshing with a 41 -tecth gear. The module 18 6. Determ;
3 mMm while the face width 13 40 mm. Th‘: the mn“c the dimensions of cross-section of
material for pinion as well as gear s stee -'-"3 E the nt_cung rod for a diesel engine with
With  an  ultimate tensile  strength  of 'i 3 ollowing data
000 N/mm? The gears arce heat treated tf:' a % % Cylinder bore = 100 mm;
Surface hardness of 400 BHN. Tl'f'l-‘ puion g 2 Length of Connecting rod = 350 mm:
rotates at 1450 r.p.m. and the service factor - o Maximum gas
f _ that = S Pressure = 4 MPa;
or the application s 1-75. hﬁﬁllm‘_’ a g g Factor of safety = ¢,
velocity facior accounts for the dynamic load = = Determi th )
and the facror of safety 1s 1-5. Determine the = = end bc‘“f € dimensions of small and big
rated power that the gears can transmt. 8 S die Ings ‘:t[ the connecting rod for a
Lewis forn factor is 0-32 for 20 teeth. 14 = = sel engine with the following data : 14
X {Length,l /diameter,d} ratio for
5./ /The turning moment diagram for ﬂl petro piston pin bearing = 2:
engine is dra to the following scales ! ) .
gine i wn {Length,l /diamecter,d} ratio for
Tuming moment, 1 mm =35 N-m; crank pin bearing = 1-3;
Crank an e ]l mm=1° .
i © itself at Allowable bearing pressure for
The tuming moment diagram repeats itself a piston pin bearing = 12 MPa;
every half revolution of the engine and the .
areas above and below the mean tuming Allowable bearing pressure for
moment line, taken in order are 295 mmg. crank pin bearing = 7-5 MPa.
685 mm?, 40 mm?2, 340 mm?, 960 mm?2, ‘
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( 6
(5) '
. pressure
f] side 1he cvl - . .
(1_ A lour-stroke diesel engine has the following belts ure M the haris Yiader a2 Mw The
¢/ specifications - suitable rontal diection Atsume
: make Y and state the assumptams you
Brake power - 5 kW; ' 14
S[)f{"d = 1200 r.p.m 9 TI
Indicated mean effective 2 ©The hydiale Press, having 0 Wotking
pressure = 0-35 N/mm~©; PIESSUre of witey 48 16 N/mm* and exerting
Mechanical efficiency = 80%. u force of 80 kN I8 requured (o press n:lenals
Dctermine— Up 10 a mnximum gize of 00 W 800 gy,
and 800 mm kel the stvoke  lengyy
. r: gh, the 5 SR g
fa) bore and length of the cylinde 80 mum. Design and draw the fl""l‘wmg Pty
(b) thickness of the cylinder head; of the press : 14
fc) size of studs for the cylinder head. 14 fa) Design of ram

(b) Cylinder

8. Design the crank pin and, left-hand and .
right-hand crank webs of centre crankshaft fc) Pillars
for a Single-cylinder vertical engine using the (d} Gland

rﬂﬂﬂwi_ng data :

Cylinder bore = 125 mm; ialiali
(L/r) ratio = 4-5;
Maximum gas pressure = 2:5 MPa;
Length of stroke = 150 mm;
Weight of flywhee] cum belt pulley = 1 kN;
Total belt pull = 2 kN:
Width of hub for flywheel cum
belt pulley = 200 mm.

Tl:.lﬂ tnrquc on the crmkshaftt is maximum
when the crank turns through 25° from the
top dead centre and at this position the gas
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