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3
SECTION II—METALS AND ENGINEERING

(15 Marks)

QUESTION 4 This question is COMPULSORY. (5 marks)

Figure 1 shows a fishing reel and a detailed view of a crank and handle that will be used for
the fishing reel.

FIG. 1

(a) Accurately sketch, in proportion, the view of the assembled crank and handle, in the
direction of the arrow.

Question 4 continues on page 4



QUESTION 4 (Continued)

(b) Figure 2 shows the shape of the slot at one end of the crank.

FIG. 2

Explain the purpose of this design feature.

(c) (i) Explain the term working drawings.

(d) Explain the term folerance when applied to metals engineering.



QUESTION 4 (Continued)

(e) State the engineering terms for the abbreviations listed.

Abbreviation Engineering term

ASSY

CSK HD

CYL

SPEC

CHAM

(f)  Figure 3 shows an internal threaded hole.

MI2x (.75




Attempt TWO questions from Questions 5, 6, and 7.

QUESTION 5 (5 marks)

(a) The fishing reel crank and handle shown in Figure 4 is to be mass produced.

Crank
Locking ring

Handle

FIG. 4

(i) Name a suitable material for manufacturing the crank. Give TWO reasons for
your choice.

MaAterial ..ooooveveeeeeeeeeeeeeee e
1 ReaSON FOr CROICE coovveiieeiieeeeeeeeeeeee ettt e e e e ettt e e e e e eeeaaaans
2 REASON TOI CROICE et e e e e e e et e e e e e e eeeeeeanans

(ii)) Name and describe a suitable method for manufacturing the crank.

MEthOd ...oeeeeeeeeeee e

(111) Identify an appropriate surface finish for the material named in part (i), and
describe how it would be produced.

Surface finiSh ..oooveeeeieiee e,

DESCTIPLION ittt ettt sab e et e e bt e s bbeeeneeeeaeee



QUESTION 5 (Continued)

(b) Describe how technological advances in materials and equipment have improved
production processes in the metals engineering industry. Give specific examples of
technological advances in relation to the manufacture of the crank.

(c) Figure 5 shows a handle locking ring and handle locking screw.

Handle locking ring

/@; Handle locking screw

FIG. 5

Explain the purpose of the locking ring and screw.

Question 5 continues on page 8



QUESTION 5 (Continued)

(d) The spool of the fishing reel shown in Figure 1 is machined from a solid piece of alloy
on an automated lathe.

Fillet \\\

FIG. 6

Explain why a fillet is used in the design of the spool.



Attempt TWO questions from Questions 5, 6, and 7.

QUESTION 6 (5 marks)

Figure 7 shows the frame of the fishing reel pictured in Figure 1. Engineers are considering
whether to manufacture the frame in one piece.

Frame

Reel seat

FIG. 7

(a) Explain TWO advantages of manufacturing the frame in one piece.
AAVANTAZE 1 .ooiiiiiieiieeee ettt et e et e et e e et e e ta e e s be e e e baeenabee e nbeeeaaeennns

AQVANTAZE 2 .ottt ettt e ettt e et e et e e ettt e et e e e beeeebeeenabeeennbeeenaeennn

(b) (i) Name and describe a suitable method for manufacturing the frame in one piece.

(i) Suggest a suitable material for the frame, and give reasons for your choice.

MaAterial ..oooveveeeeeeee e

Question 6 continues on page 10
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QUESTION 6 (Continued)

(©)

(d)

The frame requires threaded holes for the assembly of components.

Outline the steps involved in producing a hand-cut thread in a blind hole.

Name the following techniques, and describe their application in the manufacture of the
frame.

TECANIQUE ...ttt
APPHCALION ..ttt
%

FIG. 8
TECHNIQUE ... M
APPHCALION .eeiiiiiiiiiiieeteeeee e 7 7
....................................................................................................... 27

ZER7Z
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TECHNIQUE ..ot

APPLCAION ..ttt
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QUESTION 6 (Continued)

(e) (i) Produce a sketch of a pop rivet and a solid rivet.

(i1)) Describe ONE benefit of using rivets over machine screws in the fishing reel.

) (1) What is meant by the term anodising?
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Attempt TWO questions from Questions 5, 6, and 7.

QUESTION 7 (5 marks)

Figure 11 shows the main gear of the fishing reel pictured in Figure 1.

(a) The main gear is to be manufactured from a single piece of stainless steel.

(i) What are the benefits of using stainless steel in this application?

(i1)) A quadrant of the main gear is shown in Figure 12. Complete the drawing to
represent an appropriate shape for the teeth.

//—_
|

/
] —~ !

FIG. 12
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QUESTION 7 (Continued)

(iii)) Name and describe a process that would be used for cutting this gear.

PrOCESS ettt ettt ettt e e et e e et ettt s e et e et b e ataaas

(iv) Explain why gears are used in fishing reels.

(v) Name the gear shown in Figure 13, and state its application in the engineering
field.

GEAT NAINIE .oeeevveeeeee et eeeeeeeee e e e e e ettt eeeeeeee et eaaa i aeaeseeeeeeaeaaaasseeeestaannnensseeeseennans

APPLICALION .ttt ettt et st

Question 7 continues on page 14
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QUESTION 7 (Continued)
(b) The CAD/CAM system is used extensively in the engineering industry.

(i) Explain the relationship between CAD and CAM.

End of paper
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