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QUESTION 1

1.1 Advantages of a belt drive:

. Needs no lubrication

. Silent operation

. Cheaper parts

. Can change direction without additional
. Easy to replace

. Transmit power over a longer distance

1.2 Principle of operation of a gear drive.




Gear drives work on the principle that the turning motion of one gear be transferred to another gear if the gears are
mounted close so that they mesh or engage.

QUESTION 2 Hydraulic system:

2.1 Calculate the Force applied on Piston A.

da=28 mm; Db =148 mm; Xa=80mm; Xb =7
F

A
A =mDa%*4 v

=n (0,028)%/4 v

=6,158 x10~* m? v

F=PxA
=04x10°x6,158x 107% v

Force =246 3 N v

2.2 Volume displaced in the system:

Vol@a = Vol@b v
Aa X Sla=Ab X SLbv
nDa%*4 x 80 = nDb%4 Swbv'v

Sis =286 mmvv




QUESTION 3 Hydraulic system:

a - 1D’
4
_mnlo12y
4

A=1131x10"m’

_F
P=a
F :p:<A
F=(1,2x10°)x(11,31x107%)
F=13572 N
F=13,57 kN

QUESTION 4 Functions of areservoir in a
hydraulic system:
e A fluid storage tank.

e Promotes air separation from the fluid.
e Supports for the pump and electric motor
e Promotes heat dispersion

e Acts as a base plate for mounting control equipment.

(ANY 2)



QUESTION 5 Hydraulic symbols:

5.1 Electrical motor:

5.2 Pressure gauge:

QUESTION 6 Belt drive calculations:

Nmotor X Dmotor = Nbiade X Dbiade
125 x 1100 = 375 X Doiage v

Doiage = 366,667 rpm v




QUESTION 7 Belt-drive system:

7.1 Belt speed (v):

e ntDN
1000 x 60
 Ttx 230 x 1440
~ 1000 x60
v=17,34 ms™

7.2 Power transmitted (p):

P=(T,-T,)
=165x17,34

P =2861,10 Watt

P =286 kW

7.3 Advantages of belt drives

e They produce less noise and vibrations

e They do not require parallel shafts

e They are simple and cheaper to install compare to other drives
e They do not need lubrication

e Belt drives are very efficient.



QUESTION 8 Gear drive system:
8.1 Driven gear C will rotate in the same direction (clockwise)

8.2 Number of teeth on gear C:

TexNe =Ty xN,

TaxN,
N

~102x120

80
T =153 teeth

T.=

8.3 Idler gear is used to change direction of rotation.

QUESTION 9 Compound Gear calculations:

9.1
Noutpur = Ti24 xT1 20 xTi 42 7
Nmotor  Tvé0 xTv 48 xTw 90
24x20x42
= ——— x 1440 f
40X 480
Nowtpet = 168 rpm v




9.2

_ Ndriver

VR = Nfinal

VR = 1440/168 v
VR=60:7v

QUESTION 10 Derivation of Units:

Torque = Force (F) x Radius (r)
= (N) x (m)
=Nmyv




QUESTION 11 Chain drive system:

Gear ratio:
GR = To
Tdn
48
T32
GR =1:1,5

GR =1
Tdr

2
48
OR GR 2110,67




