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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a)

(b)

Briefly explain the definition of pneumatics.

(4 marks)

Briefly explain the different between pneumatics and hydraulics systems.
_ (4 marks)

“Cheap or low cost” is one of the pneumatics adVantages.' Briefly éxplain_

(4 marks)
Briefly explain the function of filter and regulator that consist in the service unit.

(2 marks)
State one purposes of using pressure relief valve in hydraulics system.

(2 marks)
State two differences between laminar flow and turbulent flow.

(4 marks)
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Question 2

(a) A single acting cylinder with pi‘stqn_diamc_a‘t_er 80mm and rod diameter 40mm is used
to clamp work piece in a provduction.machine. Calculate the éxtend force of the
Cy|inder if working pressure used is 6 bar. Assume that the frictional and spring
forces are 10% and 15% of the calculated force respectively; give your answer in

Newton (N).

(10 marks)
(b)  Determine the pressure of a single-acting hydraulics c'ylinderrwith 60mm diameter

piston that required to overcome a force of 20 kN?

(Neglect piston weight, friction and spring force)

(10 marks)
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Question 3

Two clips are to be riveted together on a semi-automatic press as shown in Figure 1 below.
Components and rivet are positioned by hand and then removed by hand on completion of
the riveting operation. The working cycle starts with holding and clamping of the components
by cylinder A, follow by riveting by cylinder B. Once the cylinder B retracts to its initial

position, the cylinder A then retracts to its initial position. The continuous. cycle will starts by

actuating a ‘Start’ pushbutton. It should stops at the end of sequence.

Figure 1

(a) Draw the stroke step diagram for the cylinders.

(5 marks)

(b) Design an electro-pneumatic circuit for the system.

(15 marks)

FMD 21203 PNEUMATIC AND HYDRAULIC 3




JANUARY 2011 CONFIDENTIAL

SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions ONLY.

Please use the answer booklet provided.

Question 4

Rectangular parts are stamped on a special machine. The parts are taken from a gravity-

feed magazine and clamped by means of a cylinder A, stamped by a second cylinder B and
returned immediately then ejected by an ejector cylinder C. Once the cylinder C retracts to
its initial boéition,.»’th'é cylinder A then retracts to its initial position. The start signal is input by

means of a start button. (Refer Figure 2)

Cylinder B
Stamping

Cylinder A

Feed/Clamping Cylinder C

Wy Eject

Figure 2

(a) Draw the stroke step diagram for the cylinders.

(5 marks)

(b) Design a pneumatic circuit for the system.

(15 marks)
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Question 5

(a) A hydraulic system is used in a production line with circuit diagram shown in figure 3.

Answer the following questions based on the circuit diagram;
(i) Name the component 1, 2 and 3

(3 marks)
(ii) State the function of component 3 in the system.

(1 marks)
(iii) Name two types of component 4 that used in industry and state its function i_n t_hen N

system. | | |

(2 marks)
(iv) State the purpose of component 5 in the system

(2 marks)

(v) State two function of component 6 other than works as a storage for pressure

medium.
(2 marks)
M
PP rjb\ Stamping
5 TN
Lifting }——4 {1 P -
I Mas Al —
i i
i f 3
2 1\ _,;p;{'j l -
s SN | 1
O, 1& i'T;T}
LN ]l Al
P
t AT e
i {3}
N,/ ©.90 Bsr
; ,.\
. p
SN ) S SRS -~ SN
4 ' $
AT o os % 40 bar
{ | 475N ~
— (s
4 G S
p=_ R s il
IR e N
| !ty e
3 { 9% ,,'] .’lv - !
i
| : '
v 60 bar \
| :\? 777777
—
i 8
Figure 3

FMD 21203 PNEUMATIC AND HYDRAULIC 5




JANUARY 2011 CONFIDENTIAL

(b) (i) Describe the operation of the figure below during the flow from A to B and during

the flow from B to A. (Figure 4)

(2 marks)
Flow from Ato B
Figure 4
(i) State 2 types of stationery hydraulics.

(2 marks)
(i) “Temperature dependence (change in viscosity)” is one of the hydraul-ics |
disadvantages. Briefly explain the phrase.
(2 marks)
(iv) “Start-up under heavy load” is one of the hydraulics advantages. Briefly explain
the phrase.
(2 marks)
(v) Describe the operation of pressure relieve valve. (Figure 5)

(2 marks)

Figure 5
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Question 6

(a) A scissor lift (figure 6) is used to lift heavy loads to the platforms of varying heights.
The loaded lift must be able to remain at given height over a long period of time. The

lift is powered by a double acting cylinder.

Figure 6

(1) Design a hydraulics circuit diagram for the above operation. -

(10 marks)

(b) A furnace door is opened and closed by a double acting cylinder shown in Figure 7.
The cylinder is activated by a 4/2-way valve with spring return. This ensures that the

door opens only as long as the valve is actuated. When the valve actuating lever is

released, the door is closes again.

Figure 7

(i Design a hydraulics circuit diagram for the above operation.

(10 marks)

END OF QUESTION
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