Kafrelsheikh University 45 Year Mechanical
Faculty of Engineering Final Exam — D'ec., 2018
Mechanical Engineering Dept. . R ' - Time: 3 hours.
: Hydraulic Power Systems :

* Assume any mlssmg or additional data.
» Attempt all questions. '
" » Support your answers with neat sketches whenever necessary.
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Question (1) _ _

a. "The reservoir performs many reles in the operation of the hydraulic system” Justify this
statement aﬁd explain the functions, construction and location of hydraulic reservoir with a neat
sketch. - i

bh. How does the pilot operated pressure control valve differ from dlreet operated design? With two

| examples from the applied circuits. (Draw the fwo circuits) _

¢. For the circuit of Figure (QL.0), explain in details the effect of the shuttle valve presence on the
circuit operation, Assume acylinder is mltlally fully retracted.
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Question (2)

a. Explain, how the motor type flow divider can introduce an accurate performanee hlgher than spool
type design? Draw their meckumca! construction and hydraullc symbols.

b. Operationally, explain the differences between straight or tapered cushions with a neut shetch.

¢, In ameter-in circuit, a c)lmder with 100 mm bore diameter and 70 mm diametar is used to exert 2
forward thrust of 100 kN, with a velocity of 0.5 m/min. Neglect the pressure drop through the plpmg
valves, If the pump flow is 20 LPM, find the following: ' -

Pressure rqunr_ed at the pump.on extending r_notlon.
1. Flow through the flow-control valve.
2. Relief-valve setting.
3. Flow out of the pressure-relief valve. _
4. System efficiency during extending motion.
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Questmn 3)

What are the functions and constructlon of the veiocnty hydrauhc ﬁ;se? With three from the applled

A
circuits. (Draw the twe circuits) _

b. List the purpose of each of the following valves and sketch of them and their hydraulic symbols:
Rotary shear directional control valve, pilot operated check valve and Temperature-pressure
compensated flow control valve.

¢. A double acting press has a piston dismeter of 400 mm, a rod diameter of 200 mm, and a stroke of
250 mm of which 225 mm is to close the dies onto the work piece at a cylinder pressure of 20 bar.
The final 25.mm stroke is to be at a cylmder pressure of 350 bar. The breakdown of the required
maximum operating time ist.

Rapid approach 225 mm = 5 geconds
Pressing over final 25 mm = 5seconds
Cure time (i.e. hold under full thrust) = 25 seconds -
- Unload and reload press =15 s_eéonds
The pump speed is 1720 rpm. The pump has volumetric and overall efficiencies of 0.95 and 0.85
respectively. Using a fixed output pump, calculate:
© (a) The pump displacement volume. :
(b) The input power reqﬁ'ired for each part of the extending stroke.
- (&) The relief valve setting pressure. | '
(d) The number of work picces produccd per hour
(e) The overall system efficiency.

¢. A machine is used to grind work part as shown in Figure (03.¢). The grinding table of a surface
grinding machine is driven by ‘twe hydraulic cylinders (crossfeed and infeed motions). Since the
speed is fequired fo be the same in both directions for each hydraulic cylinder, the hydraulic
control circuit must be desagned to provide compensation for the difference in volume of the two
cylinder chambers for eaph hydraulic cylinder. The grinding wheel is driven by a hydrauhc motor.
The wheel head is moved vertically in both directions using Aydraidic cylinder. Draw the
kydraulie circuit for the assembly device to include ali of the following requirements:
¢ The press of the gnndmg wheel info the work part should be camed out slowly at a constant

speed,
* Hydraulic motor has to have fixed torque and fixed speed
o Install a filter on the suction line, This filter may be blocked with oil contamination at any instant
. during operation. ' - | -
Question (4)

a. Compare between the four favorable filter arrangsments accordmg 10 eircuit diagram, advarntagc°
and d!sadvantages of each of them,

b. For the circuit shown in Figure (Q4.0) and accordmg the following data:

Opposing force on the actuator rod= 10 kN

Actuator velocity . = 0.5 ms”’
Actuator piston diameter = 530 mm
Agctuator fod diameter _ = 25 mm
Reliefvalve set pressure (Psmax) = 100 bar

- Pump flow ‘= 80 L/min
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The pressure in the return fine from the actuator can be assumed to be ero.

l. Deicrmine the size (rated flow) of the restrictor valve (L/min} thal is to be wused oy
controlting the velocity during extension of the actuator at a rated pressure drop ol 10 bar.

2. Show how the circuit can be modified in order that the extending actuator velocity will be
controlled when the force is negative {pulling}. Calculate the actuator pressures it the Toree
given in the data'is puiling the actuator rod.

3. In order to prevent the actzator veloeity chénging with changes in the load force a pressurc
compensated fiow control valve can be used in place of the restrictor valve. Draw a sketch ol

this type of vaive and briefly describe its method of operation.
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¢. An assembly device is used to press-fit a plastic bush info a steel workpiece as shown in Figure
{Q4.c.1). Design the hydraulic control circuit of this device to meet the operational requirements and

staie dlagrams in Figare (P4.c.2).
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d. For the circui: shown in ”.s'gwe {(Q4.4}.
1. ldentify the numbered components,
2. Describe the cireuit's operation,
3. What are the functions of compenents number 1,3, 4, 5,6, 7, §, % and 107 -

4, What happerns if components 1 and 14 inciude reverse flow valve?
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