5.3 METALWORK (445)

5.3.1 Metalwork Paper 1 (445/1)

SECTION A
1. (a)
One should keep the employer’s needs in mind by noting the
type of a person he requires, the kind of work experience, and the
qualifications required for the job
The job requirements should be analyzed carefully and compared
with personal experience, achievements, and qualifications
One should not apply for a job he is not qualified for eg if the needed
person should be specialized in forge work, there would be no need
of applying if one has just left school
Exaggerated credentials and work performance will only create
suspicion to the employer, and should be discouraged.
Any4xl=
(2 marks)
(b) Delimiting a pool of potential employees within the total force by
stating the minimum requirements in the advertisement
Further short listing so as to eliminate those with minimum
requirements, and so remain with the top cream
Interviewing the short listed group
On the job training, to sharpen the skills of the selected lot
Any 4 x 2 =| (2 marks)
2. (a)
The gap between the work rest and the grinding wheel face should
always be kept to minimum
The guards must be securely fixed
No adjustment should be done on the grinding machine when the
wheels are in motion
Do not use the grinding wheel if it has a crack.
Wear safety goggles for eye protection
Any 4 x 2 =| (2 marks)
(b) Their appearance - ie their colour
The sound they produce when dropped or knocked
Sparks produced when they are ground
Their behavior when hammered cold.
4 x % =| (2 marks)
3. (@ -
The type of material
The amount needed
The cost involved
The availability of materials
Infrastructure
4 x 2 =| (2 marks)
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(b)

(i) The number of whole millimeters is read on the main scale on the left
of Vernier zero mark

(ii) Check the half millimeter, if any, on the left of Vernier zero mark

(iii) Identify the number of Vernier scale divisions read from the vernier
zero mark to the Vernier division coinciding with the main scale
division multiply with the accuracy.

(iv) Add the readings.

3x1=

(3 marks)

(1) The steel rule
(ii) The square head
(iii)The centre head
(iv) The protractor head
4x Y=

(2 marks)

5.(a)

(1) The condition of the tool
(i1) Mastery of skills
(iii) Proper working environment e.g enough light and ventilation
3x1=

(3 marks)

(b)

Metals used to coat mild steel
- Tin to produce tin plate
- Zinc to produce galvanized sheets
2x
1'/,=

(3 marks)
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(b)

@)

2x1%=

(3 marks)

(1) There is less distortion in the parent metals

(i)  The parent metals retain their mechanical properties

(iii)  Most metals and their alloys can be joined by brazing

(iv) It can also be used to join dissimilar metals such as copper to
steel or copper to brass .

(v)  The joint so formed is not permanent and can therefore be
dismantled.

Any4x1=

(4 marks)
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(a) Methods of testing welds in the non-destructive category
- Visual inspection
- Penetrate fluid (use of penetrant)
- Radiology
- X-ray
- Magnet dust
- Ultrasonic
Any 3x

(12 marks)

(b) Methods in the destructive category
(1) Bending
(1) Tensile
(111) Impact
(iv) Application of load
Any 3x'

(12 marks)

Procedure of centre drilling on the lathe
-Face the work piece
-Fasten the centre drill in the tailstock chuck
-Lock the tailstock on the bed
-Turn on the machine
-Feed the centre and drill slowly into the face using the tailstock
handwheel
-Apply some oil onto the workpiece
6x'

(3 marks)

10. (a)

‘%

Sledge hammer used by the smith where

heavy blows are require/involved
Hand hammer used by the smith when

working alone on light duties 2 sketches @1% = 3 marks
2 functions @2 = 1 mark

4 marks

(4 marks)

(b)

(1) Clean the article thoroughly

(i) Heat the article to red hot -

(ii1)Coat with clean heavy duty lubricating oil by deeping in the oil

(iv)Heat the metal for about 5 to 10 minutes to a temperature of
about 200°C to burn off the excess oil

4x Y=

(2marks)
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11.

__J:r} _____ i |

Correct layout of views in first angle projection = 1 mark
Correct front elevation (F.E) with 3 faces (3 x %) = 1% marks
Hidden details on F.E (2 x 1) = 2 marks

Correct end elevation with 5 faces (5 x 2) = 25 mks

Centre line well rep. in E.E = 1 mark

Correct plan with 6 faces (6 x ¥2) = 3 marks

Centre line well rep. on plan = 1 mark

Correct use of lines = 2 marks

Neatness = 1 mark

15 marks
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12.

(@)
(i) Place the surface gauge and the Vee block on a surface plate
(ii) Put the bar on the Vee block, and scribe a line near the centre

with a surface gauge

(a) (b (d) (e)

Place a bar at right angles and check with an engineers square (b)
(iii)Scribe a second line and repeat the process a third and fourth time
(see ¢ and d)
(iv)Draw the diagonals of the square generated at the centre (e).

Where the diagonals intersect is the centre

5 sketches @1 = 5 marks
5 explanations @1 = 5 marks

( 10 marks)

(b)

(i) Due to their brittleness, taps and dies should not be given undue
pressure

(ii) High temperatures may make the tools soft and useless, apply coolant
when cutting.

(iii)When tapping blind holes care must be taken as the bottom is
approached.

(iv) The tools must be lubricated when in use

(v) The correct sizes of tap wrenches and diestocks should be used

(vi)The correct size of holes and rods should be worked on. Smaller

holes and bigger rods will always cause problems.
Any 5x1=)

(5 marks)

13.

(a)
Mark out the position for the holes on one of the plates
- Clamp the plates together and drill on hole through both plates
- Insert a rivet in the drilled hole and drill the other hole (drill size
used must be equal to rivet shank diameter)
- Cut the rivet to length, holding the waste shank in the vice (use a
hacksaw not pliers) _
- TInsert one rivet and support it with a dolly and close the plates
using a rivet set.
- Using the flat face of the hammer, make the tail of the rivet
expand in the hole
- Using the pein end of the hammer, form the head.
- Using the snap, finish forming the head of the snap head rivet
- Repeat the procedure with the second rivet.

- Using a file, remove the unwanted excess material
(10x1)

(10 marks)
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(b)

Active Passive
(1) (a) corrosive (b) non - corrosive
(2x %)

(1 mark)

(©
(1) Clean any dirt on the surfaces to be soldered
(11) Prevent dirt or oxides forming on the metal as it is heated
(iii)Allow the solder to flow easily into the joint

(iv)Assist in the adhesion of solder to the metals

Any 4 x 1 =4 marks

(4 marks)

14.
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Drawing Plan — 1

Dividing Plan - 2

Projections from Plan to Elev. — 2
Projection from Elev. to Circum — 2
Determining the Circumference — 2
Projection of Circumference — 2
Identifying Points — 2

Connecting Points — 1

Smooth Curve —- 1

(15 Marks)

15

(a)
(1) Grind the end to obtain front clearance
(i1) Grind the side clearance
(iii)Grind the top rake angle
(iv)Round off the cutting tip to obtain a keen edge
4x')

2 marks)

(b)
(1) Solid tools (one piece) of H.S.S gripped directly in the tool post
(1) Tool bits of H.S.S. and of square sections held in tool holders
(111) Tipped lathe tools of various kinds
(iv) Special tools eg boring tools
dx1)=

(4 marks)

(©)

%

]

- Hold the blank in a 4- jaw chuck (adjust the jaw separately until the
blank is centrally positioned ) - 2

- Face one side - 1 -

- Fit the tailstock with a drill chuck and centre drill the faced side - 1

- Remove the centre drill and fit the twist drill and drill the hole to the
correct depth - 2

- Parallel turn to obtain ©20, a length of 30mm -1

- Remove the workpiece and hold the round side on a 3 jaw chuck - 1

- Face the square side to obtain the 40mm length -1 mm

9x1 = 9 marks

(9 marks)
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