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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. Start each section on a new page.

5. Write neatly and legibly.
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QUESTION 1

In the epicyclic gear train shown below gear B has 140 teeth externally and 100 teeth
internally. The driver A has 30 teeth and the arm E is connected to the driven shaft.
Gear D has 60 teeth. If gear A revolves at 130 r/min and gear D revolves at 35 r/min.

pllly
EPICYCLIC GEAR TRAIN
Calculate each of the following:
1.1 Number of teeth in gear C (2)
1.2 Speed ofgearB (2)
plil
1.3 Speed of arm E (11)
1.4 Torque output on arm E if gear D is now fixed and gear A transmits a torque
of 20 N.m at 130 r/min (5)
elily [20]
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QUESTION 2
2.1 State THREE common problems regarding bucket elevators and bucket
conveyors. (3 x2)
pllly
2.2 A bucket elevator lifts coal with a density of 900 kg/m?® at a rate of 380 ton/h
through a vertical height of 65 m. At a chain speed of 0,6 m/s the spacing of
the bucket is 1 m and the head has an efficiency of 78%.
Calculate each of the following:
2.21 Volume of each bucket
ey
222 Power of driving motor
(2 x5)
QUESTION 3
3.1 3.1.1 Describe a pineapple roller.
3.1.2 What is the function of the pineapple roller?
3.2 Endless rope haulage is required to deliver 600 tons of rock per eight-hour
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shift between two points 900 m apart on an average incline of 15°. The tubs
have a mass of 240 kg when empty and 950 kg when full. The speed of the
rope is 4,6 km/h, its mass is 2,5 kg/m and the tractive resistance of the tubs
and contents is 240 N/ton. The track resistance is assumed to be 190 N/ton

and the mechanical efficiency is 80%.
pllly
Calculate the power of the output of the driving motor under full load.
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QUESTION 4

The cage of a goods elevator has a mass of 450 kg and hoists a mass of 650 kg. The
rope passes over a drum at the top of the shaft and then to a balanced mass of 400 kg.
The cage and balanced mass move on parallel guides and the friction force in each
line may be taken as the same and the constant at 400 N. The drum has an effective
diameter of 1,2 m between rope centres, a radius of gyration of 600 mm and the total
mass-allowing rope is 550 kg. The maximum acceleration attained is 1,6 m/s? which
occurs at a speed of 3,2 m/s. The maximum velocity is 4,8 m/s and retardation is at
uniform rate from maximum velocity to rest over the last 4,8 m of travel.

Calculate each of the following:

4.1 Power required to drive the system at the condition of maximum acceleration
4.2 Rope tension in both lines during deceleration pllly
QUESTION 5

A locomotive with a mass of 100 ton hauls a truck with a mass of 500 ton up a uniform
incline of 0,7%. The locomotive carries 80% of its weight on the driving wheels and the
coefficient of friction between the rails and the wheels is 0,3. The rolling resistance of
the locomotive is 120 N/ton and that of the truck is 90 N/ton.

Calculate each of the following:

5.1 Tractive effort of the locomotive

52 Available force for acceleration pllly

5.3 Time required to accelerate from rest to 30 km/h

5.4 Distance travelled during the acceleration from rest to 30 km/h
QUESTION 6

A flywheel initially at rest is subjected to a constant angular acceleration of 1,8 rad/s?
for 55 seconds. The flywheel is then decelerated until it comes to rest 66 seconds later.

Calculate the total number of revolutions made by the flywheel during the acceleration

and deceleration period. ]
|

TOTAL:
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FORMULA SHEET
PCD
Toom=—— 2. DO=
T . mx (T +2)
3. c="x(14+1B) 1
. 2 4. Ke=—mv?
2
TA
5. VR= B 6 R _PCD of gear
' PCD of pinion
NB
7o VR=—7 8. NAxTA=NBxTB
9. ri=22T
PCD 10. Fr=Ftx Tang
11. Fn=Ft x Sec¢
12. le=1A+(VR)? IB+ (VR)? IC + (VR)? ID
(NB) TBC (ND) TD
14. Ta=TA+ +
13. Ta =le x aA @ (NA) nl (NA) nin2
NB B aB I4
15. i ol ol B 16. Tourpur = Tinpur * OR X1
17. p=7"xPCD 18. Ti+To+Th=0
n
Input speed Teeth on driven gears
= 20. =
19. TA=TS+21P Output speed  Teeth on driving gears
21. v=gx(d+t) xN 22. P=Texv
23, %:d’@ 24. T1= 5 xA
25. Tc=m x 2 26. TI_TC:e,uﬁcoseca
2 -TC
2
_l_
27. L=Zx(D+d)+M+2C
2 4xC
28. Tg=m xg xsing 29. v=w Xr
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30.

32.

34.

36.

38.

40. ¢

42.

44.

46.

47.

48.

50.

52. 0=

54.

56.

58.

=Juxgxr

,u+Tanl9
1—,uTan9

Tl |14+ pulan0 "
T2 | 1—ulan@

COSQ:RJH’
2 C

T1=wxnxft

I xw
T

T=Fxr

do =de + 0,65P

h= m[l - % (sin@ Cos@)}

2
_1 +ﬂ + ghl
Rho 2

2
Yw(Va) = &
\ 2»

4><f><£><v2
2x gxd

Cd x Axax,/(2gh)
N

Rho

o=

Vz\/(ngxCosé’)

L=2C+ D

m2xgxS§
4% h

One load =
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Lo )
2

gh2

31. v=

37.

39.

41.

43.

45.

49.

51.

53.

55.

57.

59.

gxbxr
2xh

hTan@ +b/2
L v= gl ———
h—b/2tan @

COSQZR_F
2 C

m=wxtxLx p

P =Pg+ Py

2xamx NxT
60

pP=

w=do + 3d - 1,6155P

e (cos2 a)

v=C\/E

fxfsz

hf = 3
3,026 xd

Vol. bucket =

PXV
mlxng2

Self-weight =
8x h

T (acc load) = (T1 - T2)R
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60. T (acc drum) = I x o = mk*> x%
61. P=a)XT
1 2
63 Kezzlxa)

65. P = Ke x operations/sec

67. u=Tan 0

69. T=uxFxRexn

71. T=uxnx(Fc-S)R

l’l’lV2

Y

73. Fc=

62.

64.

66.

68.

70.

72.

w =2n%xN
Ko — work done
efficiency

(l1+1) ws=lo1+lw?

3 Tan 0
7 Tan (60 + ¢)
T=’UXFXR6

sin @

Fc=mx " x vy

74. Tractive effort = mass on driving wheels x u x g

75. Side thrust = FcCos6 — mg Sin6

_ FcCos@ —mgSin0

76. u=
a mgCos@ + FcSin6

77. P =CmgL + mgh
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