QP Code : 5951

(3 Hours) [ Total Marks : 80

o
N. B.: (1) Question No. 1 is compulsory. I,;;:"-';\% \‘*‘é

(2) Attempt any Three questions from remaining. § W

(3) Use of Design Data Hand book is permitted. ,ﬁ“—n;\‘\‘"}

(4) Assume suitable data if required. PR @#h} v

f =
. Attempt any four of the following :ﬁ
(a) Explain the design considerations of Piston and Cylinder. &~

(b) Design a helical compression spring for a maximum load nf 1
for a deflection of 25 mm. Assuming the value of Sprlng 1
5 and maximum permissible shear stress for spﬁng ay

N/mm?, Take modulus of rigidity= 84kN/mm’. -
(c) What are the different materials used in &dvance%autﬁ' otive body

structures.
(d) Prepare a list of materials , specifying theu'* cWeﬁ'ﬁhc used in
automotive brake lining and clutch lini %!’

(e) Design a propeller shaft for an aﬁnmuﬁdg e"'

at 1500 rpm. The lower gear ratio béing 35, L i '
0.55. Assume a shear stress of 56° the material of the shaft.
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2. (a) Design a cast iron piston fofa sﬁ}gg;'gféting four stroke diesel engine

with the following data: 4 » D Ry g 10
Cylinder bore 2% -.%3“*"'}200 mm
Stroke 'b“ﬁ“ = 250 mm
Speed g 0J =600 rpm

' \”\g&sure = 0.60MPa
Maximum gas prew' =4 MPa
Fuel mnsumgf‘% = (0.30 kg/KW/h
l/d ratio fw‘n@ in smali end in connecting rod may be assumed as 1.5
(b) An automd __e jengine has an output of80 kW at 3000 rpm.
Thef;ﬂne __{_f_a.mater of the clutch is 200 mm with a permissible pressure 10
of 0.2N/mim 2. Friction lining is of asbestos with p = 0.22. What should
hﬂ% ﬁsmncr diameter of the disc? Take both the sides of the plate with
n ﬁﬁmm lining as effective. There are 8 springs and axial deflection in
‘a"'@prmg is limited to 10 mm. Design the spring. Assume G 80 kN/mm?’
and C = 6
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3. (a) A truck spring has 12 number of leaves, two of which are full length 10
leaves. The spring supports are 1.05 m and the central bend is 85 mm
wide. The central load is to be 5.4 kN with a permissible stress of
280 N/mm?2. Determine the thickness and width of the steel spring
leaves. The ratio of the total depth to width of the spring is 3.Also
determine the deflection of the spring.
(b) Design a connecting rod for a high speed diesel engine using the

following data:

Cylinder bore =125 mm
Stroke = 140 mm
Length of connecting rod =350 mm
Speed = 2000 rpm
Mass of reciprocating parts = 1.5 kg
Maximum gas pressure =3 MPa

Factor of safety against buckling = 35

4. (a) Explain the design consideration of c{:-nnactin 9 ¥
‘(b) Desiga a centre crankshaft for single cylind: ertic
following data:

Cylinder bore =125 mm
Stroke =150 mm
(L/r) ratio = 4.5
Speed = 2000 rpm
Weight of flywheel cum =1kN
Maximum gas pressufe : ), =3 MPa
Total belt pull a\iﬁ ' %? =2 kN
Width of hub for cum hel;t pulley = 200 mm
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(b) Design the valve gear mechanism for the exhaust valve of a petrol 15
engine using the following data:

Cylinder bore =250mm

Stroke =300mm

Speed = 500 rpm

Effective length of each arm = 165 mm

Angle between two arms = 165° 2R
Maximum gas pressure = 3.5 MPa PRYN
Seat angle of valve = 45° - %@i{j
‘Mass of valve =0.5 kg ’4”—-'2“% v

Back pressure when the exhaust valve opens = 0.4 MPa @:
Maximum suction pressure = 0.03 MPaly

The valve opens 33° before TDC and closes 1° after BBC.
is to open and close with constant acceleration ang dec
each half of the lift. - %

- {?j'%ﬁ‘"

. “‘ﬁb/wmng-afumard 10

~gear is 2. Calculate the number of te¢ . the gears with the
assumptions that minimum nuthr of testh
avoid interference is 18. Finally, cale ’
The gearbox should have the fn -
First gear = § : S
Second gear = 3.3 8 - | A&‘
. ¢ i
Third gear = 2.25 - QB@\% 4
Fourth gear = | %
Reverse speed gear =
(b) A car we:ghm%/_'- ,.J;ﬁ th is moving on a level road at a speed of 10
65 km/h, whgn f-—,;-._‘--' rakes are applzed and the c:ar stops in 4 seconds.
Brakes ae a. s

A

d é’\z} is 10% of K.E. of moving vehicles.
£ Ny (iv) Temperature rise of brake drum assembly.
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