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QUESTION 1
11 e Plate clutches
¢ Conical clutches
e Centrifugal clutches (3)

1.8 1.2.9 5 2 NT
T 60

60 x 30 1000\/
2r x1100

T =
— 260,4 Nm v (2)

1
1.2.2 Rf=E(R+r)

= % (100 + 75)

= 87,5mmv
T — wxFg XRf
Sin@
_ 260,4sin15°
FA = 0,28 x0,0875 .
= 2751 Nv (3)
1.2.3 L
F = FA(1
engage a1+ tanﬂ)
0,28
= 2751(1 +mn15°)
= 5626 NV (2)

[10]
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QUESTION 2
21 " 76 mm .
D 290 mm
225 mm
c

AC = \/(AB)? + (BC)?

= (76)2 + (290)2V

= 299,793 mmv

AB _ 76
BC 290

aztan—l(%) v

= 14,685° Vv
ACD

AC = 299,793

225
299,793

cos;s':% -

225 )
299,793

B = cos7Y(
= 41,265° v

6 =360°—-90° - B-av
= 360° — 90° — 41,365 — 14,685

213,95° v (8)
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22 L =2,718" T>
T2

T1 =2,718"°T,

— 2,718 (0, 25 x 21;935) X Ty
= 2,545T, v

NOTE: Perpendicular distance of Tz is not 76 mm
ACD A = 180° — 90° — 41,355 = 48,635
ABC A =180 —90° — 14,685 = 75,315°
So A = 180° — 48,635° — 75,315° = 56,05°
Moments about B
Sum of clockwise moments = Sum of anti-clockwise moments
T, x 0,225 = (T, sin56,05 x 0,076) + (F X 0,6) v
(T, x0,225) = (2,543 x T ,5in56,05° x0,076) + (250 x 0,6) v
0,225T2 - 0,16T, = 150 v
T2=2307,692 N v
T1=15868,461 N v

2.3 Tbrake = (Ty-Ty)r
= (5858,461 — 2307,692) x 0,225

= 801,173 Nmv’

QUESTION 3

31 . ﬂ — e.ue

T2

180
LE e93%573) v
Ty
T1=2566 T2
T2=1169,13 Nv

T1=3000 N

Copyright reserved

(2)
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3.2

3.3

3.4

3.5

T=FXr

=T —-T)r

(3000 — 1169,13) 0,28 v’
=512,64 Nmv’

T=(T,-T)r
512,64 = (2,566T, — T,) 0,16 v
T2 =2045,9 Nv
T1=5250 Nv

Clockwise moments = Anti-clockwise moments
(Lx1)=(3000 +1169,13) x 0,6vv

L = 2501,478Nv

R = 1667,652Nv" (Upward forces = Downward forces)

Clockwise moments = Anti-clockwise moments

(L x 1) = (5250 + 2045,9) x 0,32vv

L = 2334,688 Nv

R =4961,1 Nv' (Upward forces = Downward forces)

QUESTION 4

4.1

4.1.1 PCD =m xt

10 x 35v

=195 mmv

41.3 P=mxm
= 10x«
= 31,42v
tan @ = 22X
T XDy
31,42 X3
T mx40
=0,75v
# =tan"1(0,75)
= 36,87°v

_ tan ¢
~ tan(6+ @)*100
100

tan(@ + @) =tanf X o
tan(36,9°+ @) = tan36,9° X % v

=0,9385v
36,9° + = 43,18°v
?=6,28v
u = tan 6,28°
=0,11 v
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4.2 4.2.1

4.2.2
QUESTION 5
5.1 5141

5:1.2

_ Wawy

t
_ 720-300

8
= 5,49 rad/s?v

T=la
= (mkHa
= (50)(0,2)2(5,49)v
=10,99+ 0,6
=11,6Nmv

_ZmrxNxT

2 ?2061016
TX720X11.
=V

60
= 0,874kWVv

V= Jugr
=,/0,45 % 9,81 x 22V
= 9,85 m/sv’
=355km/h v

br
V= [
2h
9,81 X1,2 %22
it el
2 x0,75

=13,14 m/sv
= 47,3 km/hv

5.2 W =1 400 x 9,81
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= 13734Nv
N WXy

13734 X1,8
= v

3
= 8240,40 Nv
Nr= 13734 - 8240,4
= 5493,6Nv

w = W)(h
= u -

0,5 x 13,734 x %

=1373,4Nv
NF = 8240,4 + 1373,4
=9613,8 NV’
Nr=5493,6 - 1373 ,4
=4120,4v

(2)
7]

(2 x 3) (6)

{7\
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QUESTION 6

myr; = 15 X 80 = 1200 kg mmv’
m,r, =19 X 90 = 1710 kgmmv’

73 x 200
Mg =
= 1460 kgmmv'
1460
“%= Th
=73 mm at 120° from M,v'v

Space diagramv'v'v’

Scale: 10 mm = 200 kg.mm v’

Vector diagram v'v'v/ [12]
QUESTION 7
i Ve = Wr
2N
= (&) ®
= 202 x 0,125v
1,57 m/sv (2)
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7.2

O
7.3
7.4 7.4.1
7.4.2
7.4.3
744
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C
p
a
I, =0,5m/s
(V)
Fep = T5c
2
) (1,57) @
0,125
=19,71m/s* v
2
_ (”cp)
Ocp = s
_ a2,
0,5
= 4,5m/s%v
Vag
ﬂfAQ = E
— a28?
~ 025
= 6,25 m/s2v

Space diagramv'v'v'v

Velocity diagram v'v'v'v

(4 x 2)

TOTAL:

(8)
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