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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

This question paper consists of 8 pages, including the cover page and 4 questions.
All questions must be answered.

Unless specified otherwise, all questions are in third-angle orthographic projection.
Unless specified otherwise, all questions are to be completed to a scale of 1:1.

All answer sheets must be re-stapled in numerical order and handed in, even
unanswered questions.

All construction work must be shown, even if a stencil was used.

Print your examination number neatly on each page.

Use only the answer sheets provided.

Your drawings should be well presented and reflect neatness and accuracy. Marks
will be deducted for untidy and inaccurate work.

All dimensions or detail not given may be assumed in good proportion.

Stencils and calculators may be used.

All drawings must adhere to the SANS 10111-1.

In order to save time, detailed assembly parts must be drawn to convention.
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QUESTION 1

MECHANICAL
ANALYTICAL

PART A

STUDY THE ADJACENT DRAWING AND ANSWER THE QUESTIONS THAT FOLLOW:

1.1 What does the abbreviation "NTS" stand for? (1)
1.2 What does the abbreviation "PCD" stand for? )
— 1.3 Name the part that is manufactured from key steel? (1)
8 1.4 What is the tolerance on all dimensions? (1)
1.5 What are the maximurn and minimum dimensions tolerated
at1inPartA? (2)
i 1.6 What type of hole is shown at 2 in Part A? (1) i
i 1.7 Name the type of sectioning at 3 in Part C. (1) -
1.8 What is feature 4 in Part C called? (1 _
1.9 What is feature 5 in Part C called? 1)
1.10 What is feature 6 in Part D calied? (1)
1.11 Cailculate the exact dimension at 7 in Part I. {1)
1.12 Name the type of sectioning in Part B, (1)
1.13 What is the total height of Part A? (1)
1.14 Which part prevents the coupling from sliding on the shaft? (1)
PART E PART F PART I 1.15 In the space below, complete in freehand, the welding symbol indicating a square weld on site. {2)
}— WELDING SYMBOL
PART G PART R PARTJ ~
CD 0 1.16 In the space below, complete the machining symbol indicating a perpendicular direction of
lay using a grinding method to a surface roughness value of 0.2. (3)
MACHINING SYMBOL
MSIZA ENGINEERING _ PARTS LIST ] N/
DESIGN / MANUFACTURE / ENGINEERING. |_NO| PART QUANTITY MATERIAL
244 INDUSTRIAL PARK ~ TEL: 042 5551234 [ A ||_HOUSING 1 CAST IRON
NORTH END :A{ _g;g gg:% B || COUPLING 1 CAST IRON
] EizArETH Nyt p C || SHAFT 1 MILD STEEL
info@msmzl.co.za D || GEAR 1 STEEL
o TITLE: E || BUSH 2 PHOSPHOR BRONZE
DRAWN BY: P SWART
1 FREDDIE TSHABALALA INTERMEDIATE __F || SPACER 1 PHOSPHOR BRONZE
: LEONARD MEYER G|
DATE; 14 JULY 2019 SHAFT AND GEAR || G | wASHER 1 MILD STEEL |
SIGNED: DEAN SING SCALE: NTS H j| M12 GRUB SCREW 1 MILD STEEL I
" ALL UNSPECIFIED RADI ARE R3. ||| M20 HEXAGONAL NUT 1 MILD STEEL
TOLERANCES ON ALL DIMENSIONS ARE: 40,25 J_|| WOODRUFF KEY 1 {[ KEY STEEL 20 MARKS
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QUESTION 2
LOCI

CAM

The drawings show the following:

. an incomplete graph of displacement in position of

a rofler-ended follower.
° the centre lines of a camshaft.

. the shaft and-follower detail at the starting position.

The cam imparts the following motion to the foliower:

. 0° — 60" the follower is at rest.

. 60° — 120° the follower rises 28 mm with uniform
motion.
120° — 165° the follower is at rest.
165° — 255° the follower falls 56 mm with simple
harmonic motion.

. 255° — 300° the foltower is at rest.

o 300° — 360° the follower returns to its original
position with unfform motion,

The cam profile has the following specifications:

. The direction of tumn is clockwise.
. The camshaft has a diameter of 18 mm.

2.1 Draw and hatch the camshaft.

2.2 Draw the roller-ended follower to specification.

2.3 Draw the complete graph of displacement.

2.4 Draw the direction of rotation.

2.5 Draw and label all the divisions on the cam profile.
2.6 Draw the cam profile from the displacement graph.

2.7 Label the graph of displacement at A,
2.8 Show all constructions.

PTS
o Graph & Labe! 15 16
» Plot Points 16
s Locus & Construction 4 4
¢ Shaft and Hatching 2 SHFT
e — « Direction & Divisions 2 2
e Follower 1 DI
218 2 :I
il
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CONSTRUCTION AREA QUESTION 3
[ RIC
DRAWING
The drawings below show the front view, top view and
right view of a CASTING. The CASTING is cut by cutting-
plane A-A.
3.1 Draw a neat full-sectloned Isometric drawing
on cutting-plane A-A.
3.2 Show the construction for the square and any
other auxiliary views.
3.3 Draw the centre lines for the circle.
3.4 Make point P the lowest part of your drawing.
3.5 Start your drawing on the given crosshairs.
60
_—y ‘
T I
L
| JEE
aF
T 14
. 2
A
P1l—A
15 82 15
N '101010
l l R31 o
8] I L.
< 1‘_"_‘[_'_'2: | :Z:‘_L‘_‘: : P
b4 1 ! 20° i
! e
i Ll o
P2}—A4 P3 55 70
12 CON
all
SESSMENT CRITERIA g:IRC D
¢ Constructions 2 CLS
* |sometric Points 40/2 20 2
o |sometric Circles 8 HAT
» Centre Lines 2 6
» Hatching / Non-Hatching 6
o Position 2 D
—
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il |QUESTION 4

| MECHANICAL |
PART A . 5 w PART D ASSEMBLY

Figure 1 shows the different parts (not to scale) for an INTERMEDIATE
SHAFT AND GEAR that need to be assembled.

|

I T+ The exploded front view of how the parts are assembled is also shown.
Complete the following on Answer Sheet 4 to a scale of 1:1.

Use the given centre lines and point P on the shaft (Part C) as

a reference to plan the drawing layout.

2 0
|
—
o
| —+
' !
L
|

2

4.1 Draw a half-sectional front view of the assembied parts on cutting
plane A-A. The top half (above the centre line of the shaft) must be
in section.

2120
212
2104

4.2 Draw a right view of the assembled parts, without the
coupling (Part B), on the given centre lines.

B
i

4.3 Please note the following:

57
S U |

L

; ! 4.3.1 Show 3 faces for the hexagonal nut in the front view.

|
I 18 J 97 | 25 | 66 5, 20 4.3.2 Show the hidden detall of only the housing (Part A) in the
o L I l 260 right view.

el 4 4.3.3 Draw the cutting plane and the missing centre lines.

20

2X 220

R15 ON PCD 140 -8 8 | 4.3.4 Insert 3 functional dimensions in the right view.

224 |

260
|
|

— 4.3.5 Draw the projection symbol in the space provided.

@80 4.3.6 Print the title and scale in the space provided.

PART G PART H PART J
248 SLOT 2X2 4.3.7 Cofrectly label the completed front view.

. i\ S Rl 0
__§ — e — e I I m)aj__p_l__

M12x2 TAPPED HOLE
| e B

4.3.8 The gear (Part D) must be drawn in convention.

220

‘\ _H. M12x2 GRUB SCREW —r IS .|
e NO PART [QUANTITY MATERIAL ]
[ _] [EXPLODED FRONT VIEW A I HOLSING d il
B || COUPLING 1 CAST IRON
i C || shaFT 1 [ MILD STEEL
— "a’ " s D | GEAR (I [ sTEEL —
PART C T e e e ! i |LE ] BUSH 2 PHOSPHOR BRONZE
54 62 7,15 15 2% F | SPACER 1 PHOSPHOR BRONZE
2 [, ‘ 238 HD [ll‘lzl:]:lj" ”ﬂ"@ G || WASHER K MILD STEEL
) “| PART PARTG H | MI2GRUBSCREW | 1 MILD STEEL
T I_ || M20 HEXAGONALNUT || 1 MILD STEEL
§]; b~ ot - ree — PeeTo J | WOODRUFFKEY || 1 KEY STEEL
@28
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TITLE:
SCALE:

SYMBOL.:

QUESTION 4
" MECHANICAL
ASSEMBLY
|ASSESSMENT CRITERIA|
FRONT VIEW
A |HOUSING 11
B [courLinG 8
C [SHAFT 8
D [cEAR 6
E |BUSHES 6
F |SPACER 2
G |WASHER 2
H|mi2sCREW | 2
I |m16 NUT '8
J |key |1
TOTAL| 52 |
RIGHT VIEW
A |[HOUSING 7
C |SHAFT 2
D [GEAR 2
G|WASHER 1
| |m16 NUT 2
HIDDEN DETAIL 12/2| 6
TOTAL | 20

ADDITIONAL
CORRECT ASS.
HATCHING 1472
NON-HATCHING 472
CENTRE LINES 8/2
DIMENSIONS
CUTTING PLANE 8/2
SYMBOL
TITLE/SCALEALABEL
TOTAL | 28

TOTAL | 100
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