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GAUTENG DEPARTMENT OF EDUCATION
SENIOR CERTIFICATE EXAMINATION

TECHNIKA (MECHANICAL) HG

Possible Answers / Moontlike Antwoorde
Feb / Mar / Maart 2006

QUESTION 1
C;Hg Propane
CsH,, Pentane
Cubic crystal, Pyramid cry stal, Calcite crystal

Body - centered cubic arrangement
Atoms =9

Cubic face centered - arrangement
Atoms= 14

Close packed hexagonal form arrangement

Atoms= 17
» 150 mm
é (3x7=21N)
W=FXs » 130mm
W = 21+7 X 0,2 (1x7=7N)
2 Y
W=14x0,2
W=2,8J 120 mm

-

(2)
(2)
3)

(6)
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Brinel | — hardness testing

Place work -piece in posi tion.

Choosethe correct load for the type of material.

Activate the lever to force the steel ball into the material.

Calculate indentation by means of a microscope. 4)

; Load

Steel ball
Indentation

s <«— Platform

(4)
Rockwell-hardness testing
Bring work -piece in contact with penetrator .
Apply primary load.
Set meter reading to zero.
Apply secondary load and takefinal reading. 4)

Load
Penetrator
Indentation
<4— Platform
(4)
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1.6

Fu =pR
PCos 24° F— 980Sin16°
PCos 24 MR —980Sin16°

0,36(980C0s16° - Psin24°) — 980Sin16°
0,36(942,036 — P0,4067) — 270
339,132 - P0,1464 — 270

P0,914 + P0,1464 = 339,132 — 270
P1,0604 = 69,132
P = 6519N (10)
1.7 Single epicyclical gear train

1. internal ring gear; 2. planetary carrier;
3. planet gear; 4.sungear. (6)
[50]
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2.2

2.3

Stress

Strain

Cin length

QUESTION 2

F

A
700C

p (12,63
13,975 MPa

Stress
E

13,975MPa
2000MPa

0,00698

Strain x original length

0,00698 x 25 000
174,69 mm

Stress/ strain graph for mild steel

Stress

RD =
RD =
RD =

Elasticity border
Yield point

Border of proportionality

Maximum stress

Breaking point

22 NT
2xp x3200x 715

Stress

60

239 477 kW
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(4)

(4)

(8)
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24.1

24.2

243

244

245

24.6

247

248

249

25

251

252

Temper ature

Austeni te and Ferr ite
Pure Austenite

Austeni te and Sement ite
Ferrite and Perlite

Perlite and Sement ite

Pure Perlite
% Cabron
+800° C
760 k
v \
Tan @ 1
20

= 05

= 2,86
v = u+at = ut+ Yat
25 = 0+a8 = (3,125)(8)* x ¥
a = 3,125m/s = 100m
Work = Forcex Distance

= 250x 100

= 25kJ

Gravitational compon ent parallel to plain

= 760Sin 2,86

= 3792N

Work done = 37,92 x 100 m
= 3,792 kJ

5
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D)
D)
D)
D)
D)
D)
D)
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2.6

3.1

3.1.2

3.1.3

Seeing that the object moves upwar dsthe resultant force is equal to:

37,92 + 250 + accelerating force (m.a)
37,92 + 250 + 760 x 3,125

287,92 + 2375

2662,92 N

M TmmT T

Velocity isthe tempo of displacement.

QUESTION 3

IP =PLANN

IP=978x10°x 0,11x P X 48X 48 , 3600x 6

1000x1000 60X 2
IP=978x 10° x 0,11 x 0,0072345 x 30X 6

IP = 140,09 kW
Work done for one stroke.

W=PLA

p x 48x 48

W =978x10° x 0,11x
1000x 1000

W = 778,29 Joule

Brake Power

RD=2pN T
Where T =FR
T=165x1.2
=198 Nm

BP=2xp x 3600x198
60

BP = 74,606 kW

715-1/0L
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(2)

(7)

3)

(4)



3.1.4

3.2

3.3

Mechanical efficiency

Efficiency= RD x100
AD

_ 74,606

= x 100
140,09

=53,2€ %

The Prony-brake

' Scale

Brake-arm length

X-ray testing

715-1/0L

3)

Wooden blocks

Adjusting nut

Balance weight

Brake drum

(8)

Isused to check for internal defects. An x-ray is aray of energy which can be
sent through most materials and record an image per manent ly on film or to be
observefrom adistance on a television screen. 4)

341 P =  (T.—T2pDn =25

12000 = (25T, T,)p(0,4)(3 200)
12000 =  1,5T»(p)(0,4)(53,33)
12000 = 100,53T,

12000 _
=T,
100,53

Dws T, =2,5T,

119,36 N =T,

T,=25T2

T, = 2,5 (119,36)

T, = 298,42 N (10)
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4.1

4.2
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V =pDn

V =p (0,4)(53,33)
V =67 m/s

AC,

Lower critical point. Steel with a low carbon con tent has a short rest period.
Althoug h the same amount of heat is added , the temperature does not rise
according during therest period. Head is used by the steel for structure change.
AC;

Higher critical point, granul ar structure at its smallest, fully Austenite.

QUESTION 4
Ergonomi cs

Ergonomi cs is the systematical study of the productivity of the worker in
relation to his/ her working environmen t.

The purpose isto reduce stress and tiredness of the worker, caused by the wrong
man-machine ratio, in turn leading to low mor ale, errors of judgement, and
below average production.

The service of asocial worker can be incor por ated for the welfare of an
employee and his family. The work of the soc ial worker isto identify persona
problems and to advise and help an emp loyee and hisfamily.

3)

()

3)
[50]
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4.3

4.4

4.5

46.1

4.6.2

4.6.3

4.6.4
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Must be well trained and intelligent

Must have initiative

Must have soun d judgement

Must always be fair

Must maintain healthy human re lations 4)

Facilities prov ided for personnel , such asrest-rooms toilets, lockers, change-

rooms, kitchens, caf eteria, etc. should be ad equate and in a clean, hygienic

condition. 4)
1 Radian =57,3°

There are 2p radians in 1 revolution

IE 2prad = 360°

1rad=360

lrad = 57,3° 3)

_ 20180
60

=18,84rad/s = 245,04 rad/s

180 rpm 2340rpm= 2 2340

a="
t

_ 245,04-18,84
8

= 28,275 rad/s® (4)
T = mk’a
= 72x0,3302x 28,275
221,69 Nm 3

mk?
72 x 0,330°
7,84 kg.m’ 4

yamk??
Yox 72 x 0,33° x 245,04
235,398 kJ (5)

Ek



4.8

153

= -1,5+3,03
0,57¢

=2,661-15+3,03
M-n=2(4,191)
=8,38 mm

For the 26H7-g6 fit

_05x6
r=

=15

High

Hole

26 + 0,021 = 26,043 mm

Shaft

26 — 0,007 = 25,993

Low 26 + 0 = 26,00 mm

26 — 0,02 = 26,980 mm

Type of fit: Clearancefit

10
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(10)

(4)

(2)
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5.1

QUESTION 5

Take moments abo ut “ A”
AHM=7"RH M
(FSin60° x 300) = (200C0s35° x 150)

F259.98 = 24 574,56
- _ 2457456

259,98

F =9453N

Set the sum of the VC =0

Y + 200Sin35° + 94,53Sin60° = 0
Y + 114,715+ 81,865=0

Y = 196,58 N

Set the sum of the HC =0

X —200Sin35° + 94,53Cos60° = 0
X—114,715+ 47,265=0

X =67,45N

-

11
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= /196,58" + 67,45
67,45
R = /38643,696+4549,5 19658 | &
R=207,83N

B

Tanb = 67,45

196,5€
b =18,94° (16)

521 Indexing = 40 = 40 =4 (x2) =8holesona 28 holecircle
A 140 14 x2 2

Driver _ (A-N)x40
Driven A

_ (140-137)x 40
140

_ 3x4
14

:12x2
14x 2

_24
28 )

5.2.2 Changegears:

5.2.3 Positive rotation 2

524
Dr Dvn

5.3.1 Potential energy

(4)

Potent ial energy istheenergy a body possesses beca use of gravitation and the
relative posi tion of the body to a specific reference plane. 3

12
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5.3.2 Kinetic energy
The energy that a body possesses duetoitsmotion is called kinetic energy. ©)]

RVi _ RV,
Tl T2

5.4

T _T,xPxV,
2 PxV

_ 293x 750000 2,1
2 138000 3,6

= 0928,89 K
Final temperature t = K — 273
= 928,89 — 273
= 655,89° C (5)

55 Boyle’s law:

The volume of a given mass of gas is inversely propor tional to the Pressure on
it, if the temper ature remains constant. 4)

5.6 Pasc al’s law:

The Pascal is the pressure that arises when a force of 1N is applied Over, and
per pendicular to, an area of 1m’ 4

5.7 Termodynamics involves working with the relationship bet ween heat and

work. ()
[50]
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6.1

6.2

6.3

55N
20°
65N 20N
90° | 30°
35N
v40 N
Sum of the VK
VK = 55Sin70 — 40— 35Sin30
= b51683-40-175 l
= 5817N
Sum of the HC
HC = 35C0s30 + 65— 20
= 30,31+ 65-20
= 95,31-20
= 75,31 N —
75,31 N

R=(5817)% + (75,31)°

R= /33,837 +5671,5961

R = 75,53 N South 85,6° East

5.817

E=7553NNORTH 85°6 WEST

Equilibriu m force:

@ =85,6°

715-1/0L

_ 7531

=12,985

(18)

It is that single force that will balance a system of forces. It is the same size as
the resultant force but work in the opposite direction.

Pressur e Relief valve:

Control pressurein the system.

14

(4)

D)
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6.4 Reservoir, oil gear pump, electric motor. ©)]

6.5

= P

T W s

(12)
6.6 Disengag ing
The thrust bearing is moved by the operator in thedirection of the Fly
wheel.
The disengaging mov ing around the suppo rt point pulls the pressure plate
against the tension of the springs and away from the flywheel.
The clutch plate is released and is no longer in contact with the f lywheel
or the pressur e plate.
The lead bearing comes into oper ation and enables the flywheel to rotate
around the stationary output axle (clutch p late). (8)
6.7 There must
1. beaforce applied.
2. be movement.
3. beresistance. 3
[50]
TOTAL: 300
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