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MARKS: 100
INSTRUCTIONS AND INFORMATION
1. Answer ALL the questions.
2. Read ALL the questions carefully.
3. Number the answers according to the numbering system used in this question
paper.
4. Sketches must be large, neat and fully labelled.
5. Write neatly and legibly.
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QUESTION 1

1.1 What is meant by individual production? 3)

1.2 Give TWO examples where the individual production method could be
applied. (2)

1.3 Name FIVE characteristics of individual production. (5)

1.4 Name FIVE ways in which a roller bearing can be damaged. n (5)

15 Make a labelled sketch of a siphon wick lubricator which can be used for oil
lubrication of machine parts. 5)

1.6 Make a labelled drawing of the dip-painting method. (5)

1.7 State FIVE disadvantages of the dip-painting method. 5)

[30]

QUESTION 2

The driving pulley of a V-belt drive has an effective diameter of 250 mm and a speed of

1 800 r/min. The angle of the V-groove of the driving pulley is 46° and the contact

angle of the belt is 160°. The coefficient of friction is 0,3 and the mass of the belt is

0,5 kg/m length.

Calculate the number of V-belts required for this drive if the maximum allowable

tension per beltis 900 N and the belt has to transmit 30 kW. [14]

QUESTION 3

FIGURE 1 below shows the setup of a cutting tool held in the tool holder of a shaping
machine:

/— Cutting tool
e /
. m
Clamping screw
™
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]
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Cutting force F, Pl

ff FIGURE1L
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The ram of the shaping machine has a mass of 150 kg and is operating with a cutting
stroke length of 150 mm. The total work done during the cutting stroke is equal to
175 J and the coefficient of friction between the ram and the slides is 0,3.

Calculate the following:

3.1 The work done to overcome the friction between the ram and the slides
3.2 The cutting force exerted on the cutting tool
3.3 The forces exerted on the two contact points A and B if the clamping force in

the clamping screw is 2 000 N

QUESTION 4

FIGURE 2 below shows a workpiece with a V-groove which has a 60° included angle
and a depth of 50 mm.

N
4 > =
A 4
3 >
A
2 S
S
o
Lo
1 > v
FIGURE 2
4.1 Refer to FIGURE 2 above and name the numbered components. Write only
the answer next to the number (1-4) in the ANSWER BOOK.
N
4.2 Use FIGURE 2 to calculate the distance 'h'.
4.3 Describe how you would test the magnitude of the angle on the workpiece.

3)

3)

(8)
[14]

(4)
(6)

(4)
[14]
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QUESTION 5

T1100(E)(AL)T

An epicyclic gear train is shown in FIGURE 3 below. Gear wheel D rotates at

1 000r/min. Gear B and gear C are keyed to the same shatft.

Tc=22

TA=100

Arm E

Tp=28 1000r/min

FIGURE 3
51 i)etermine the speed of gear wheel A if arm E is stationery.

5.2 Determine the speed of arm E if gear wheel A is fixed.

QUESTION 6

Water with a density of 1 000 kg/m® is pumped through a vertical pipe that is
15 m long. The tapered pipe has a diameter of 180 mm at the upper end and 100 mm
at the lower end. When 90 I/s is pumped upwards through the pipe, a reading of

230 kPa is registered on the pressure gauge at the lower end.

Calculate the pressure gauge reading at the upper end of the pipe.
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MECHANOTECHNICS N4

FORMULA SHEET
. m_PCD
- M= 2. DO=mx (T+2)
3. c=2(TA+TB)
' 2 4, Kezlmv2
2
TA
VR = ——
B 6. R:PCD of ge_ar
PCD of pinion
NB
VR=n 8. NAxTA=NB x TB
9. Fr=2XT
PCD

10. Fr=Ftx Tang
11. Fn=Ft x Sec¢
12. le= 1A+ (VR)? IB + (VR)? IC + (VR)? ID

— 14. Ta:TA+(NB)TBC +(ND) D
13. Ta =lex aA (NA) m1  (NA) nln2

NB @B oB IA

15 AT A~ A B 16. Toutpur = Tinput X GR> 7
17. p-ZxPCD 18. Ti+ To+Th=0
n
Input speed Teeth on driven gears
19. TA=TS + 2TP 20. PUZ 5P = — J
Output speed  Teeth on driving gears
21. v=rx(d+1t)xN 22. P=Texv
T1
23. ﬁ=eﬂ9 24. T1=6 %A
25. Tc=m x V2 2. T1-TC _ QHe0sEC
T2-TC
T (D= d)2
27. L="x(D+d)+——2+2C
2 4xC
28. Tg=m x g xsing 29. v=Txr
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30. v=\uxgxr

3. ,u +Tan 0
1 uTan 0

34.

36.

38.

40.

42.

44,

46.

47.

48.

50.

52.

54.

56.

58.

TL [1+4Tand]
T2 |1- uTang

CosézR+r
2

Tl=wxn x ft

t:I><a)

T
T=Fxr
do = de + 0,65P

h= m{l— % (sing Cos@)}

L2 P2
Rho 2 Rho

2
vw (Va) = [
2y
4x f xlxv?

2xgxd

Cd x Axax,/(2gh)

(A? —a?%)

hf =

Q=

V =./(g x RxCos@)

L=2C+ D

m2xg xS
4xh

One load =
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31. v=

33.

37.

39.

41.

43.

45, w=

49.

51.

53.

55.

S57.

59.

. Cos —=
2

gxbxr
2xh

hTan@ +b/ 2
v=_|gf|l ————
h—-b/2tan 8

¢ R-r

m=wXtx[ xp

P=Pg+ Py

2xmxNxT
60

P=

w =do + 3d - 1,5155P

TxXm

(cos 0)

v =C+/mi

fxﬁsz

hf = 3
3,026 xd

(2gh)
(m? -1)
XS

P XV

Q=Cdx Ax

Vol. bucket =

Self-weight =
8xh

T (acc load) = (T1 - T2)R

m1><g><82
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60. T (acc drum) = | x & = mk? x%

6l. P=wxT
63. Ke:%I X @2

65. P = Ke x operations/sec

67. p=Tan 0

69. T=uxFxRexn

71. T=uxnx(Fc-S)R

mv?

Y

73. Fc=

-3-
62. w=2rxN
64, Ke— WO-I’k- done
efficiency
66. (11 + lh))ws = l1w1 + lhw)
68, yo_ 120
Tan (6 + ¢)
70, T = #4xF xRe
sin @
72. Fe=m x w % x Y

74. Tractive effort = mass on driving wheels < p % g

75. Side thrust = FcCos@ — mg Siné

_ FcCos@ — mgSing

76. u=
“ mgCos@d + FcSind

77. B =CmgL + mgh
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