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NOTE: If you answer more than the required number of questions, only the
required number of questions will be marked. AH work you do not want to
be marked, must be clearly crossed out.

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions in SECTION A.

2. Answer only TWO guestions in SECTION B.

3. Read ALL the questions carefully.

4, Number the answers correctly according to the numbering system used in this
question paper.

3. Write neatly and iegibly.
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SECTION A
QUESTION 1: OCCUPATIONAL SAFETY

NOTE: This question paper covers both the manufacturing and the mining industry in
South Africa.

List FIVE responsibilities of the user which can be associated with the use of grinding
wheels.

QUESTION 2: COUPLINGS

Indicate whether the foliowing statements are TRUE or FALSE. Choose the answer

and write only 'true’ or 'false’ next to the question number (2.1-2.5) in the ANSWER
BOOK.

2.1 A coupling is a device which can be engaged and disengaged at will by the
operator of the machine.

2.2 Couplings transmit rotary movement from the short shaft of the electric motor
to the shaft of the machine.

2.3 A flexible coupling makes allowance for an alignment error.
2.4 A chain coupling is a flexible type of coupling.

2.5 A fluid coupling makes use of the cenfrifugal force of the fluid flowing to the
rotor.

5= 1)

QUESTION 3: LIMITS AND FITS

+0,015 +0.015
3 5 - 0,000 2 5 - 0,004
A 8
FIGURE 1

3.1 With reference to FIGURE 1, give the name of the type of tolerance in:

3.1.1 A

3.1.2 B
3.2 State the THREE main classes of fit associated with the 1SO schedule of

limits and fits.
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3.3 State the class of fit associated with the following:
3.3.1 Shrink fit (1)
3.3.2 Push fit {1)
{71
QUESTION 4;: BEARINGS
4.1 l.ubrication of plain (journal) bearings takes place through an oil-hole or a
groove in the bearing material.
Describe FIVE factors you should consider before inserting an oil-hole or
oil-groove in a plain bearing. {5)
4.2 List THREE methods for the effective mounting (replacement) of a journal
bearing. (3)
{8]
QUESTION 5: LUBRICATION AND VALVES
5.1 List THREE lubricating devices associated with the force-feed principle. (3)
5.2 Define the term cold point. (1)
53 ldentify the THREE different types of valves used in the sketches in
FIGURE 2 below. Write only the answers next to the letter (A—C) in the
ANSWER BOOK.
iy
AN R Q]
.'\\\ \\\\\\\\wai"
A C
FIGURE 2 (3)
{7]
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QUESTION 6: PACKING, STUFFING BOXES, JOINTS AND WATER PIPE SYSTEMS

6.1 List FOUR factors to consider when cheoosing the correct type of sealing
material for pipeline- installations.

6.2 Give THREE reasons for the lagging of steam-pipelines.

6.3 Will you make adjustments to a stuffing box while the pump is running? Give
ONE reason for your answer.

QUESTION 7: PUMPS

Complete the following sentences by filling in the missing word(s). Write only the
word(s) next to the guestion number (7.1-7.4) in the ANSWER BOOK.

71 Single-acting pumps have one ... and one ...

7.2 A plunger is ... than its stroke length and a piston is ... than its stroke length.
7.3 Reciprocating pumps are ... displacement pumps.

7.4 The rotating element of a centrifugal pump is called an impeller. The rotating

element of a rotary pump is called a ...

QUESTION 8: COMPRESSORS

List the FIVE compressor components numbered A-E below in FIGURE 3 below.
Write only the answer next to the letter (A-E) in the ANSWER BOOK.
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QUESTION 9: V-BELT, GEAR AND CHAIN DRIVES
9.1 Explain in your own words, the following chain-drive terms:
9.1.1 Chain pitch
9.1.2 Drive sprocket
9.2 Give TWO reasons for the use of a guard on chain drives.
9.3 List TWO lubrication methods when dealing with chain drives.

94 Name TWO types of chain drives.

TOTAL SECTION A:

SECTION B

Answer any TWO questions in this section.

QUESTION 10: HYDRAULICS AND PNEUMATICS

10.1 Explain the function of a pump in a hydraulic system.

10.2 Make neat freehand sketches of symbols representing the following
pneumatic and hydraulic components:

10.2.1 Vacuum pump
10.2.2 Pressure gauge
10.2.3 Pressure source
10.2.4 Compressor

10.2.5 Pneumatic motor
(S % 1)

10.3 List FIVE basic components of a hydraulic system.

10.4 State the SIX basic aspects of inspection in the routine maintenance of a
hydraulic system.

10.5 State the THREE main functions of hydraufic fluid.

OR

(1)
(1)
(2)
(2)

(2)
(8]
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(5

(6)

(3)
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QUESTION 11: CENTRE LATHES

11.1
11.2
11.3

11.4

11.5

11.6
1.7

Copyright reserved

List FOUR types of mandrels used on the lathe.
Explain TWO advantages of using mandrels on a lathe.
Name the THREE basic instructional forms used on a CNC turning centre.

Explain the difference between ABSOLUTE and [INCREMENTAL
programming used on CNC turning cenires.

A 5 mm pitch, 2-start square thread is to be cut on a lathe having a 5 mm
pitch lead screw with the pitch diameter of the thread being 100 mm.

Calcuiate the following:
11.5.1 The helix angle of the thread.

11.5.2 The lead and following angles of the cutting tool used
(Assume a clearance angle of 3°)

Give the TWO reasons why steadies are used on a centre lathe.

State ONE advantage and ONE disadvantage of using the graduated sleeve
method for cutting a taper on a centre lathe.

OR

(3)

(2)
2)

(2)
£20]
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OUESTION 12: MILLING MACHINES AND SURFACE GRINDERS

Ve
| ,f {

b T
Ro;a;l;n Helical milling
cutter
; g H

. i T 81
eod ﬁ i Work-piece
Ll Side and face =

/ Side and face “ cutter

cutter
SN {
Work-piece
12.1_1 12‘1‘2 12-1-3
FIGURE 4

12.1 Identify the milling methods in FIGURE 4. Write only the answer next to the

question number (12.1.1-12.1.3) in the ANSWER BOOK. (3)
12.2 Name any FOUR components of a dividing head. (4)

12.3 State THREE possible factors which cause buming of a work-piece when
working on a surface grinder, (3)

12.4 Grinding wheels have markings for identification purposes.

State FIVE factors by which you would identify a grinding wheel. (5)

12.5 State FOUR advantages of using helical milling cutters with nicked teeth. 4)
12.6 Name the milling cutter used for machining a keyway in a shatt. (1)
[20]

TOTAL SECTION B: 40
GRAND TOTAL: 100
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FITTING AND MACHINING THEORY N2

FORMULA SHEET
fefixTxN

_ nDN
60

S = aDN

D—d y length of workpiece
2 length of taper

tan

o | ©@
i
e~ g

90° — (Helix angle + clearance angle)
90° + (Helix angle — clearance angle)

Lead = No of starls x pitch
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