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Note:
Question No. 1 is compulsory.
2. Attempt any Three questions from remyainin
3. Use of Design Data Hand book is
4. Assume suitable data ifrequired

1. Attempt any Four of the following
(a) Explain Design considerations of cylinde

(b) What are the design requirements of pist Narme £ I calculating ess
of piston head. ’

(c) An universal coupling is used t§> onies Gt 1afls: i 01_fq 6f 6500 N-m.
Assuming that the shafts are sub)ect f
allowable shear stresses for th« haﬁaf d
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2. (a) The l:;o reofacyli nélelﬁ Qﬁ‘ t;he»(fgpg\
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150 mm. (15)

“2«5“\1<W at 850 rpm consists of four shoes. (05)
ﬁ‘) The inner radius of the drum is 185 mm. The radlus of the

cg:teg; 3 ) &
%;whlaﬁhgfgﬁ}!m%ih P e§sure on friction lining is 0.2 N/mm?

8,

ﬁéaéh&ﬁoe, and (ii) the dimensions of friction lining.
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3. (a) Determine the dimensions of cross-section of the connecting rod uswg.the tollewin

Cylinder bore =100 mm
Stroke =120 mm
Length of connectingrod =290 mm
Speed = 2200 rpm
Mass of reciprocating parts = 1.5 kg
Maximum gas pressure =3.625 MPa

Factor of safety against buckling = 5

(b) Design an exhaust valve for a horizontal diese @
Cylinder bore = 250 mm
Length of stroke = 300 mm
Engine speed = 600 rpm
Maximum gas pressure = 4 MP
Seat angle = 45°

Calculate: (i) Diameter of the \@Ive 0
head; (iv) Diameter of the val

4. (a) A semi-elliptic mi
It consists of two ext

xés including the master
?fhe leaves are made of steel

(g "per brake power per hour;
e‘i 42 x 10° kJ/kg;
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5. (a) An automobile vehicle welghmg 13.5 kN is moving on a level m@
When the brakes are applied, it is subjected to a uniform decelerat@ﬂ@f@
all four wheels. The tyre diameter is 750 mm. The kinetic energyo» the 7
kinetic energy of the movmg vehicle. The mass of each brake
specific heat capacity is 460 J/kg°C. '
Calculate
(i) the braking time;
(ii) the braking distance;

- (iii) the total energy absorbed by each brake;
(iv) the torque capacity of each brake; and

(b) A 4 forward speed sliding mesh gearng
gear is 2. Calculate the number of teeth m@H
of teeth required for any gear to avmgl»
gearbox should have the followmg,sﬁ‘

First gear=35 X
Second gear = 3.38
Third gear = 2.25
Fourth gear =1
Reverse speed gear =
Also calculate the Cegfr

> crank turns through 22° from TDC and at this position
e belts are in horizontal direction

\ M Eﬁl}g'hehcal compression springs which are arranged in parallel (10)
Q ‘t@l&fﬂs 200 \N\MThe sprmgs are compressed by 8 mm to provide this thrust force.
ax('éc “émxg,s,p}’ing index is 6. The springs are made of cold-drawn steel wires with
g@‘h {N/mm?, The permissible shear stress for the spring wire can be taken as

N Y gth (G = 81 370 N/mm?). The springs have square and ground ends.
@i@ﬁd’bﬁ o @‘mm between adjacent coils when the springs are subjected to the maximum

& ex ”&’s}'\@ @qxpnmgg énd caleulate: (i) mean coil diameter; (if) total number of coils; (iii) solid
‘ eﬁ&ﬂig% @é > @ngsk@) required spring rate
\ S oo
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