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Answer all the following Questions
Note, assume any missing data you need in its convenient range.
Ouqstion (1) (50 marks)
A hydraulic gear pump of 250 l<glcm2 oil pressure and 150 lit/ min .discharge is
driven by 200HP,and 3000rpm diesel engine of a lorry.The pump feeds a
hydraulic circuit used in turning of the lorry box with a charge of 8 ton, 60
degree from the horizontal plane as shown in Figure. The weight of empty box is
equal to 300 kg. Taking modulus of elasticity=2,06 x10o kg/cm for steel C60.

l-Make complete design (calculation and construction for piston ,rylinder rod
and cover). (40 marks)

2-Costruct disc seat valve with its symbols- Gear pump, Draw symbol of
tandem cylinder. (l0marks)

( 20 marks)
Ouqtion(2)

An automotive type clutch utilize friction in transmitting a torque from one
member to another. The normal force on the friction surface is supptied by
helical compression springso so that the clutch is always engaged unle,ss an
internal force is applied to compress further the spring and release clutch.
A total of 8 springs will be used to supply the normal force, if the initial
deflection of spring is 6 mm and the necessary gap to release clutch is 2mm.
Using the following data :D=40cm, dgh =15cm of=0,25 The engiue powet- 130tr
The speed=lOO0rpm
Determine:
a-The necessary axial force at the friction surface.
b-Design the proper actuating nechanism
c-Calculate the stiffness of the spring which affect the engagement.(5marks)

(5marks)
.(l0marks)
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Answer the following questions::

Q uesti.o n,lYo. 3 (Sn lit B earinel (10 marks)
A):'E+pIain with sketches the dffirent types of thrusi bearing. . (3 marks)'
B) A wull bracket supports a plummer blockfor 80 mm dismeter shaft. The length of bearing is
120 mm. The cap of bearing is fastened by means offour bolts, two on.esch side of the shaft.
The cap is to withstund a loud of 16.5 kN. The distance between the center lines of the bolts is
150 mm. Deterrhine the thickness of the bearing cap and the diameter of the bolts. Assume
safe stresses in tensionfor the msterial of the cap, which is cast iron, us 15 MPa andfor bolts
as 35 MPu. AIso check the deflection of the bearing cap taking E:LIhkN/mm2. (Draw a nest
sketch of the cap bearing). (7 marks)

Ouestion No.4 (Ball and Rolling contact Besrinel (30 marks)
A) Il/rite short note on classiJication and dffirent Upes of antifriction bearings. Draw neat
sketches of these bearings). (5 marks)

Tabie ??.6 haiifi ilatic and dynemic capecilies$f varicus iypes of raL1i*i b*il
bearings

B) Select a single row deep groove ball bearing with the operoting cycle listed below, which
will have a life of 15000 hours.

'25 
msrks

Fmction
cvcle

Type of load Radial load
(N)

Trust losd
N)

Speed
ft.n.m)

Servicefactor

1il0
1/10
l/s
3/s

Heavy shocks
Dght shocks

Moderate shocks
No shocks

2000
1500
1000
1200

1200
1000
1500
2000

400
s00
600
800

3.0
1.5
2.0
1.0

Assume radisl and arial loadfuctors to be 1.0 and 1,5 respectively und'inner race rotates.
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