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2 MECHANICAL TECHNOLOGY: WELDING AND METALWORK (EC/NOVEMBER 2020)

INSTRUCTIONS AND INFORMATION

1. Write your NAME on the ANSWER BOOK.
2. Read ALL the questions carefully.
3. Answer ALL the questions.

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

5. Start EACH question on a NEW page.

6. Show ALL calculations and units. Round off final answers to TWO decimal
places.

7. You may use a non-programmable scientific calculator and drawing
instruments.

8. The value of gravitational force should be taken as 10 m.s

9. All dimensions are in millimetres, unless stated otherwise in the question.

10.  Aformula sheet is attached to the question paper.
11.  Write neatly and legibly.

12.  Use the criteria below to assist you in your time management.

MECHANICAL TECHNOLOGY - WELDING AND METALWORK GRADE 11
SECTION A (GENERIC)
QUESTION CONTENT PERCENTAGE | MARKS
GENERIC
1 Multiple-choice questions (8)
Generics — (12) Specific 10% 20
2 Safety 10% 20
3 Tools and Equipment 10% 20
4 Materials 12,5% 25
TOTAL: 42,5% 85
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SECTION B: WELDING AND METALWORK (SPECIFIC)

MECHANICAL TECHNOLOGY - WELDING AND METALWORK GRADE 11
SECTION B - (SPECIFIC)
QUESTION CONTENT PERCENTAGE | MARKS
5 Maintenance 5% 10
6 Tools 10% 20
7 Forces 17,5% 35
8 Joining Methods — Terminology 7,5% 15
9 Joining Methods — Heat
Treatment 7,5% 15
10 Joining Methods —
Development 10% 20
57,5% 115
TOTAL: 200
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MECHANICAL TECHNOLOGY: WELDING AND METALWORK (EC/NOVEMBER 2020)

QUESTION 1: MULTIPLE-CHOICE QUESTIONS (GENERIC) (COMPULSORY)

Various options are provided as possible answers to the following questions.
Choose the correct answer and write only the letter (A—D) next to the question
numbers (1.1-1.20) in the ANSWER BOOK, for example 1.21 A.

1.1

1.2

1.3

1.4

1.5

Copyright reserved

Which ONE of the following safety procedures is applicable to the
maintenance/operation of a hydraulic press?

A Do not apply a wrench to revolving work.

B  Guards could be removed when pressing soft material.

C Pressure gauges must be tested regularly and adjusted or replaced if
any malfunction occurs.

D Use the machine table as an anvil.

Which ONE of the following safety procedures is applicable to the press
machine?

A Hold the material firmly the prevent the inaccurate cutting of material.
B  Make sure not to exceed load limit of the machine.

C Use this machine only to cut sheet metal, not rods or angle iron.

D  Use this machine only to bend rods or angle iron.

Welding or flame cutting operations may NOT be
undertaken unless ...

A an operator has been instructed on how to use the equipment safely.
B  aworkplace is partitioned off.

C an operator uses protective equipment.

D Al of the above.

Which safety measure is applicable to guillotines in terms of the OHS Act?

A  Clamp the workpiece securely to the table.

B Do not leave the chuck key on the machine.

C Machine must be fitted with fixed guards to prevent fingers from
reaching through the point of operation.

D Use the table of the machine as an anvil.

What is the maximum safe distance that the tool rest should be from a
grinding wheel on a bench grinder?

A  3mm
B 3m

C 8mm
D 6mm

(1)

(1)
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1.6

1.7

1.8

1.9

1.10

Copyright reserved

Which tool is used to cut or form internal threads of a nut?

A Die
B Tap
C Gauge

D Stocks and dies
The function of the drill press is to ...

A drill holes in ferrous metals.

B  drill holes in non-ferrous metals.
C drill holes in composite plastics.
D All of the above.

What is the purpose of cooling the blade of a band saw with cutting fluid?

A To cause friction.

B  To ensure clean cuts and remove metal waste.
C To ensure a straight cut.

D To move the blade forward and backwards.

What is the function of the extension bars of a guillotine?

A To enlarge the size of the material.

B  To support the guards.

C To support longer pieces of material.

D To activate the foot pedal of the machine.

Which ONE of the following is an incorrect function of an angle grinder?

A  Finishing
B  Grinding
C Cutting
D Polishing

Which ONE of the following tools is used for marking off?

A Allen key
B  Scriber
C Circlip plier

D Steel rule

The following general guideline can be used when maintaining a pedestal
drill machine. Choose the incorrect answer.

A  Lubricate moving component such as chuck according to
manufacturer’s specification.

B  Lubricate the depth gauge according to manufacturer’s
specification.

C  Verify that all guards are secure and function correctly.

D Visually check the main electrical switches and wiring for faults and
arrange repairs.

(1)

(1)
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1.14

1.16

What is the purpose of lubricating moving parts of machines?

A To prevent moisture.

B  To prevent rust.

C To minimise overloading.

D To prevent incorrect lubrication.

When does overloading occur in a pedestal drill?

A When the drill bit is forced into the material.

B  When the chuck is forced into the material.

C  When excessive force is applied on the machine.
D  When the machine is moving fast.

Maintenance of power saw includes, amongst others, to check ...

guide alignment.
band speed.
transmission oil level.
All of the above.

Oo0Ow>

What is the cause of malfunction of power saw and pedestal drill?

A Lubrication

B  Maintenance

C Lack of lubrication or incorrect lubrication
D Lack of lubrication or correct lubrication

(1)

What are the indicators that bearings of a pedestal grinder need to be

replaced?

A  Excessive vibration
B  Excessive friction
C Overloading

D Tool rest

Which ONE of the following is the unit for measuring torque?

Newton

Newton per metre
Newton metre

Newton per metre square

oOw>

Copyright reserved

(1)

(1)
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1.19 Overloading in pedestal grinders can result in machine malfunctioning
due to ...

A excessive load on the spindle bearing.

B friction.
C power loss.
D bearings. (1)

1.20 Compressive stress can be defined or described as an internal force in a
material resisting a ...

A pulling load.

B  pushing load.

C shearing load.

D pulling and shearing load (1)

[20]

Copyright reserved Please turn over



8 MECHANICAL TECHNOLOGY: WELDING AND METALWORK (EC/NOVEMBER 2020)

QUESTION 2: SAFETY (GENERIC)
2.1 Name the TWO categories that the OHS is divided into. (2)

2.2 Identify the labels of the angle grinder as shown in FIGURE 2.2 below.

FIGURE 2.2

2.3  What are the main factors that need to be undertaken before welding or flame
cutting operations? (3)

2.4  Gas cylinders should be labelled and identified. Name any FOUR important

particulars needed to be visible on the cylinders. 4)
2.5 Give TWO basic rules that apply to machine guards in a workshop. (2)
2.6  State why workers should NOT wear loose clothing in a workshop. (2)

2.7 State ONE safety precaution you should observe before pressing a bearing

from a shaft on a hydraulic press. (1)
2.8 State ONE safety rule one must adhere to before switching on a band saw. (1)
[20]

Copyright reserved Please turn over
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QUESTION 3: TOOLS (GENERIC)
3.1 Identify A—C on the illustration in FIGURE 3.1 below.

o
g

i

F?GURE 31 )
3.2 Discuss the precautions when using taps and dies. (3)
3.3 Why do pedestal drills have a depth gauge? (2)
3.4 Whatis a surface grinder? (1)
3.5 List THREE different cutting machines for cutting steel. (3)
3.6  Why should a guillotine blade be adjustable? (1)
3.7 Describe the working principle of a guillotine. (3)
3.8 What should be checked before using a grinder? (2)
3.9 What type of blades can be used on an angle grinder? [2((2)%

Copyright reserved Please turn over
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QUESTION 4: MATERIALS (GENERIC)

4.1 Describe the following terms with regard to the properties of metals:
4.1.1 Toughness
4.1.2 Elasticity
4.1.3 Malleability

4.2 What is the difference between iron ore and pig-iron?

4.3 Describe how a blast furnace is charged.

4.4 |dentify the labels of the rotor plant (furnace) as shown in FIGURE 4.4 below.

B C
|

D
L]

FIGURE 4.4
QUESTION 5: MAINTENANCE (SPECIFIC)

5.1  What would the effect of excessive friction be when holes are being drilled on
a pedestal drill press?

5.2 Do bench grinders need to be lubricated? Motivate your answer.
5.3 Give TWO examples of machines where friction is not a relative factor.
5.4 What are the effects of preventive maintenance on power saws?

5.5 State TWO safety precautions that you should ensure when locking out and
tagging a large power machine before inspection or doing maintenance.

(10)
[25]

(2)
[10]
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QUESTION 6: TOOLS AND EQUIPMENT(SPECIFIC)

6.1  Describe the function of a punching machine.

6.2 State TWO advantages of a plasma cutter compared to an oxy-acetylene
cutter.

6.3  Describe the principles of arc welding. (3)
6.4  Which type of material is best suited for cutting with a cut-off machine? (1)

6.5 Identify the labels (A-J) of the oxy-acetylene equipment in FIGURE 6.5
below.

FIGURE 6.5 (10)

Copyright reserved Please turn over



12 MECHANICAL TECHNOLOGY: WELDING AND METALWORK (EC/NOVEMBER 2020)
6.6 ldentify the machine in FIGURE 6.6 below.
(M
FIGURE 6.6
6.7 Whatis the purpose of this machine? (1)
[20]

Copyright reserved
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QUESTION 7: FORCES (SPECIFIC)
7.1 Resolve the following forces into horizontal and vertical components.
30N

o 60N
45

30° (6)

7.2  Construct a triangle of forces, using Bow’s notation and show how the forces
are in equilibrium.
Hint: Draw the space diagram and then the force diagram.
Force diagram — Scale 4 cm =10 N

20 20N
120
120 120
v
20N (6)
7.3  FIGURE 7.3 below shows a power system. Calculate the following:
75N
60 N
45N
FIGURE 7.3
7.3.1  The resultant of the horizontal components (3)
7.3.2 The resultant of the vertical components (3)

Copyright reserved Please turn over



14 MECHANICAL TECHNOLOGY: WELDING AND METALWORK (EC/NOVEMBER 2020)

7.4 FIGURE 7.4 below shows a beam that is supported by two vertical supports
RL and RR. Two vertical point loads 40 N and 60 N are exerted onto the
beam over the total distance of 8 metres.

Determine by means of calculations, the magnitude of the reactions in
supports RL and RR.

40 N 60N

F Y
L 4
F Y
A A
A 4

LR RR

FIGURE 7.4

7.5 A tensile force of 50 kN is exerted onto a round bar with a diameter of 50 mm
and an original length of 3 m.

Calculate the stress in the material. (5)
7.6 Young's modulus for brass is 8.96 x 10""Pa. A 120 N weight is attached to an
8 m length of brass wire. Find the increase in length if the diameter is

1,5 mm. (6)
[35]

Copyright reserved Please turn over
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QUESTION 8: WELDING TERMINOLOGY (SPECIFIC)
8.1  What is a template?
8.2  Define the term backmark as used in a fabrication workshop.

8.3 Identify the labels (A—G) as depicted in the illustration below.

8.4  Explain the following supplementary symbols by means of sketches.
8.4.1 Concave

8.4.2  Flush

8.5 Identify the following fusion welding symbols below:

8.5.1 T ] !
8.5.2 o E

(2)
(2)

(7)

(1)

(1)

(1

(1)
[15]
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QUESTION 9: JOINING METHODS (HEAT TREATMENT) (SPECIFIC)

9.1

9.2

9.3

9.4

9.5

Name THREE types of welding joints that require filler material to create the
correct weld shape and strength.

By means of a sketch, draw a butt-weld that needs to be tack welded
together to prevent distortion.

Explain how to strike an arc during the arc welding process.

What are the FOUR main things that need to be controlled by a welder to run
a good bead?

State THREE factors that reduce and increase the hardness when welding
carbon steel.

QUESTION 10: TERMINOLOGY (DEVELOPMENT) (SPECIFIC)

10.1

Copyright reserved

Develop the truncated oblique cone as shown below. The vertical height is
80 mm. The cone is cut 25 mm above the baseline and the diameter is 60 mm.

 J |

/ I ,,- / ‘
$ & 5 73 2./ LA/
P - -~ = - 4 1

TOTAL:

(3)

[15]

[20]
200

Please turn over



(EC/INOVEMBER 2020)

MECHANICAL TECHNOLOGY: WELDING AND METALWORK

17

FORMULA SHEET FOR MECHANICAL TECHNOLOGY
(WELDING AND METALWORK)

1. STRESS AND STRAIN

1.1

1.2

1.3

Force
Stress = or

Area

Stress
Young s modulus =

Strain

Change in length

Strain =
Original  length

or

2. PYTHAGORAS' THEOREM AND TRIGONOMETRY

2.1

2.2

2.3

2.4

e
X

sinH:L

,

x
cos 0 = —

-
tan9=£

x
1"2=x2+y2 or a2=b

Copyright reserved
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(EC/INOVEMBER 2020)

TEMPLATES AND DEVELOPMENTS

3.1 Mean ¢ = Outside ¢ — Plate thickness or
. Mean ¢ = Inside ¢ + Plate thickness

3.2 Mean  circumfere nce = x Mean ¢

KEYS

Diameter of shaft
4

41  Width of key =

Diameter of shaft
6

4.2  Thickness of key =

4.3 Length of key = 1,5 x Diameter of shaft

4.4  Standard taper for taper key: 1in 100 or 1 : 100

Copyright reserved
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS.

CVv
Bv
DV
CVv
AV
B v
DV
B v
CVv
AV
11 BV
12 BV
13 BV
14 CVv
15 DV
16 CV
A7 AV
18 CV
19 AV
120 BV (20x1)  [20]

©CoNoOURWN =

[ U N N i Y N S, W . W, W N e T T YIS N, W N
—

QUESTION 2: SAFETY (GENERIC)

21  TWO categories that the OHS Act is divided into. (2)
Conditions v'and Actions v

2.2 Labels of the angle grinder.

Abrasive
grinding
disc

Electric
power cable

Trigger switch

Side handle can be
screwed to either side

Moveable guard

()

A — Abrasive grinding disc v’
B — Electric cord v

C — Switch v

D - Side handle

E — Moveable guard v

2.3 The main factors that need to be undertaken before welding or flame cutting
operations
e An operator must have knowledge and be instructed how to use the
equipment safely. v
e The workplace must be effectively partitioned off v
e The operator must use protective clothing v (3)

Copyright reserved Please turn over
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2.4 Name any FOUR important particulars needed to be visible on the cylinders.

Name of the manufacturer v

Country of origi v

Year of manufacturev

Manufacturer serial numberv

Name, number and date of the standard of design.

Design gauge pressure in Pascal.

Maximum permissible operating pressure in Pascal.

Operating temperature.

Mark of an approved inspection authority (Any 4) 4)

2.5 TWO basic rules that apply to machine guards in the workshop.

All moving parts on all machines must be covered by guards. v

Automatic switches must be fitted where moving parts can be accessed. v

No machine may be operated if any guards are missing or broken. v

Machines with foot-operated pedals should have either a stir up guard over

the pedal with only enough space for the operator’s foot. (Any 2) (2)

2.6 Why workers should NOT wear loose clothing in the workshop.
The loose clothing can get caught in moving machinesv” or stationary
objects.v’ (2)

ONE safety precaution you should observe before pressing a bearing from a
shaft on a hydraulic press.

e The predetermined pressure must not be exceeded.v

e Pressure gauges must be tested regularly.v’

e The platform on which the work piece rests must be rigid and square.v’

e The platform must rest on the supporting pins.

e Place objects to be pressed in or out of the suitable jigs.

e Special tools and holding devices must be used to prevent damage to soft

2.7

material.
e Ensure that the direction of pressure is always 90° to the platform.
e Relieve pressure after use by opening the return valve. (Any 1x1) (1)

Copyright reserved Please turn over



4 MECHANICAL TECHNOLOGY: WELDING AND METAL WORK (EC/NOVEMBER 2020)

2.8  ONE safety rule one must adhere to before switching on the band saw.
Band saw
e Ensure there is no oil or grease around the machine. v
e Ensure that all guides are in place before work commences. v/
e Ensure that the entire blade is guarded except at the cutting point. v/
e Ensure that the machine is switched off when changing blades or guides.
e Wear eye protection.
e Ensure that the blade is fitted in the correct cutting direction.
¢ Round material must be clamped in a vice or holding device.
e Always use pusher against the work piece whenever possible. (Any 1 x 1) (1)

[20]
QUESTION 3: TOOLS (GENERIC)
3.1 Labels of tap
Full Thread 1
Taper “
¥y
Pilot
|
A — Full thread Vv B — Taper v C — Pilot v (3)

Copyright reserved Please turn over
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3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Copyright reserved

Precautions when using taps and dies

e Taps must be used in the correct order (taper tap first). v

A tap must be entered squarely in the tap wrench. v

The correct size tapping drill must be used. v

A tap is at a right angle to the stock once cutting has started.

Take care not to bear too heavily on only one handle of the tap wrench or
to force the tap as it is likely to break off in the hole. (Any 3 x 1)

Why a pedestal drill has a depth gauge
To indicate the depth of the hole to be drilled.

What is a surface grinder?
It is machine basically used to grind flat surface. v

THREE different cutting machines for cutting steel
Abrasive cut-off machine v

Guillotine v

Band saw v’

Laser cutter

Plasma cutter

Gas cutting

Lathe

Why should a quillotine blade be adjustable?
There should be allowance for metal thickness. v

Describe the working principle of a guillotine

Metalworking guillotines operate by a clamp securing the sheet of

material. v'Similar to the action of scissors, the blade shears the material, v’
starting at one side of the sheet. v’

What should be checked before using a grinder?

Electric insulation

Blades

Covers/guards

Workpiece clamped (Any 2 x1)

What type of blades can be used on an angle grinder?

Metal — grinding and cutting

Stone

Diamond blade (Any 2 x1)

(2)
[20]
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6
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QUESTION 4: MATERIALS (GENERIC)

4.1

4.2

4.3

Properties of metals:
1. Toughness
e is the ability of a metal to withstand shock loads. v'v/
2. Elasticity
¢ the ability of a metal to return to its original shape after the load has
been removed. vV
3. Malleability
e ltis the ability of a metal to be hammered or rolled without breaking
or cracking. v'v’ (6)

The difference between iron ore and pig-iron (2)
Iron ore — is found in the earth’s crust, and it comes from mines. Iron ore
must go through processing that is costly and intricate. Iron ore is smelted
in the blast furnaces to obtain iron. v/
Pig-iron — is the first step in purifying the iron. The iron ore becomes
pig-iron when the impurities are burned out in a blast furnace v’
OR
Pig-iron is obtained from iron core. (4)

How a blast furnace is charged.

A blast furnace is charged with alternate layers of iron ore, coke and

limestone. v/

The raw materials are supplied at the top as rapidly as needed to provide

sufficient hot liquid metal for tapping at set intervals. v/

The hot air from the stoves is blown through the nozzles known as ruyéres. v’

These ruyéres are located near the base of the blast furnace. v’

The carbon in the coke and the oxygen in the air combine to form a toxic

carbon monoxide gas at a temperature of about 1648 °C and reduces the iron

ore to metallic iron. v/ (5)

Copyright reserved Please turn over
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4.4 Labels of the rotor plant(furnace)

Steelshell Wth  goeogary nozle  Siag (top of molen metal)

<l Molten metal (bottom of furnace)
Oxygen
Fuel and air
:) <S3to bumer
] Direction of rotation
Primary nozzle Tap hole

Bearing and rollers  Driving gear  Bearing and rollers

A — Oxygen

B — Steel shell with refactory lining
C - Secondary nozzle

D - Slag (top of molten metal)

E — Molten metal(bottom of furnace)
F — Fuel and air to burner

G - Bearing and rollers

H - Driving gear

| — Bearing and rollers

J — Primary nozzle

QUESTION 5: MAINTENANCE (SPECIFIC)

5.1 The effect of excessive friction.
It generates excessive heat, v'which softens and consequently dulls the
cutting tip of the drill bit being used. v

5.2 Do bench grinders need to be lubricated?
The bearing on the spindle shaft is factory lubricated v'and is sealed with an oil
seal to prevent leakage. v’

5.3 TWO examples of machines where friction is not a relative factor.
Guillotine v/
Punching & Shearing machine v/
Hydraulic press
Rolling machines

5.4 The effects of preventive maintenance on power saws
It will enhance cutting performance v'and attain optimum life expectancies by
decreasing the need to replace dull and breakable blades. v

5.5 Safety precautions — lockout and tagging large power machines.
Ensure that the isolation switches are switched off. v/
Ensure that the switches are locked out and tagged to inform others that
maintenance work is being done. v’
Ensure that the only key to the lock is in the possession of the person carrying
out the maintenance. v (Any 2 x 1)

(10)
[25]

(2)
[10]

Copyright reserved Please turn over
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MECHANICAL TECHNOLOGY: WELDING AND METAL WORK (EC/NOVEMBER 2020)

QUESTION 6: TOOLS AND EQUIPMENT (SPECIFIC)

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Copyright reserved

Function of the punching machine:
e To cut steel profiles v’
e To punch holes into steel plates v

Advantages of a plasma cutter compared with an oxy-acetylene cutter:

e High speed v

Precision cutting v

Low cost v/

Cuts thin and thick materials v’

Cuts smoothly v/ (Any 2 x 1)

Principles of arc welding:

An arc welding-/inverter machine uses an electronic circuit to convert AC to
DC by inverting the sine wave signal. v This enables them to weld a much
wider variety of materials than a traditional machine.v" They are primarily
used in annual metal are welding mild-steel, stainless steel, cast iron etc.v’

Type of material best suited for cutting with a cut-off machine:
It is best for mild-steel up to 10 mm thick depending on the type of cut. v/

Labels of oxy-acetylene equipment:
A — Oxygen cylinder valve v

B — Oxygen regulator v/

C - Acetylene cylinder valve v
D — Acetylene regulator. v’

E — Acetylene hose v

F — Cylinder support v

G — Acetylene cylinder v

H - Oxygen cylinder v

I — Torch with nozzle

J — Torch valve — oxygen

Identify the machine:
Cut off saw v

The purpose of the cut off saw.
To cut hard materials such as steel. v

(1)

(10)

(1)
[20]

Please turn over



(EC/NOVEMBER 2020)

MECHANICAL TECHNOLOGY: WELDING AND METAL WORK

QUESTION 7 FORCES (SPECIFIC)

7.1

7.2

7.3

7.4

Copyright reserved

Horizontal components v

30 Cos 45°

21,21° v

60 Cos 30° = 51,96° v

Vertical components v’
30 Sin45° = 21,21° v

60 Sin 30° = 30° v
v v v
Scale: 4 cm =10 I
v v
FORCE HORIZONTAL COMPONENTS | VERTICAL COMPONENTS
45N 45Cos0=45N Vv 45Sin0=0
50N 75C0s 90 =0 75Sin90=75NV
30N 60 Cos45 OR 60 Cos135 = 60 Sin 45 OR 60 Sin 135 =
-42,42 NV 42,42 NV
TOTAL 2,58 N v 117,42 N vV

Take moments about RR

LRx8m=(40x6m)+ (60x4 m)v
8LR =240 + 240 v
LR=60N Vv
Take moments about LR

RRx8m=(60x4m)+(40x2m) v
8RR =240 +80 v
RR=40N v

3)

3)

(6)

(6)

(6)
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MECHANICAL TECHNOLOGY: WELDING AND METAL WORK (EC/NOVEMBER 2020)

7.5

7.6

A tensile force of 50 kN is exerted onto a round bar with a diameter of 50 mm
and an original length of 3 m.
Calculate the stress in the material:

F
10 =—
A

_md?
A=
2
_ m(0,05) v
4

A =0, 00196375m? v
=£ v
A

_ 50x103 v
0,00196375

o= 2, 5461489,5 Pav OR
o0 = 25,4 MPa (5)

Y=8.96x 10" Pa; F=120 N;
L=8m; A=1.77 x10%m?
F=120N; DL=7?
Y sy

Ax
_ (120N X8 m) S

T (1.77 X 10-m2)(8.96 X 1011Pqa)
Increase in length: DL = 0.605 mm v'v (6)
[33]

QUESTION 8: WELDING TERMINOLOGY (SPECIFIC)

8.1

8.2

8.3

What is a template?
It is an identical replica of a project or part of a projectv” that is used to mark out
multiple components in production. v (2)

Define the term backmark as used in the fabrication workshop.

Backmarks are the standard distances measured from the corner or back of

steel profiles v'such as angle iron and channel iron, to the centre of the hole,
depending on the size of the profile. v’ (2)

Identify the labels as depicted in the illustration.

A-Leg

B-Toe

C — Actual throat

D - Face

E — Theoretical Throat

F — Original surface of work (7)
G — Fusion zone
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LEG
(SIZE OF WELD)

8.4 Supplementary symbols by means of sketches.

841 Concave
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8.4.2 Flush

S
3/a (1/2)

Flush

8.5 Fusion welding symbols below:

8.5.1

s =
0 =7

Spot weld v/ (1)
[15]

Square Butt weld v’

8.5.2

QUESTION 9: JOINING METHODS (SPECIFIC)

9.1 THREE types of welding joints.
e But welds v
e Lap welds v
e Corner welds v (3)

9.2 Sketch of a tack welded butt-weld.

v )

9.3 Explain how to strike an arc during the arc welding process.
The electrode first touches the base metal. v

Withdraw it from the metal slightly and maintain that length for the duration of
the weld. v (3)

9.4 FOUR main things that need to be controlled by a welder to run a good bead
e Arclength v
e Speed of electrode v
e Bead width v
e Electrode angle and position v 4)
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95 THREE factors that reduce and increase the hardness when welding carbon

steel.
¢ Rate of cooling v
e Porosity v
e Shape and size of the weld and parent metal. v
e The composition of parent metal and filler material. (Any 3x 1) (3)
[15]
QUESTION 10: TERMINOLOGY (DEVELOPMENT) (SPECIFIC)
10.1
-~
V]
v
Neatness 4 marks; % mark for every point of the development =26 + 2 =13
3 Marks for Point A, 0 AND 0.
DEVELOPMENT(PATTERN)
[20]
TOTAL: 200
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