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QUESTION 1

1.1 sin(-zio)= ==

2 65

r=R —65sin12,5°v
r =175 — 65sin 12,5°v

r=161mmv
R+71

Rf - 2

- 0,175 ;— 0,161 _\}

Ry = 168 mmY

T =luxFA><Rf
sin 8

__ T xsin®
A~ U X Rf
210 X 8in12,5°
=" " v
Fa 0,2 X 0,168
= 1352,74 Nv (6)
1.2 P = fa
2n(R-1)r
_ 1352,74 v
2m(0,175-0,161)0,161
Phax = 95,5 kPav’ (2)

[8]
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QUESTION 2

2.1 it = eﬂe
::2 225
S (0‘3)(57,3)/
Ty
=325
T
T, = 3,25T, v
Tg = (T, — Tyr

350 = (3,25T, — T,)(0,175)v
T, = 889,72 N v
T, =2889,72N v

Taking moments about fulcrum O:

P x05=T, x0,15— T; x0,035v

P x0,5= (889,72 x0,15) — (2889,72 x 0,035)v
P=64NY

500

22  P=05= (T, x04)— (T, X OB)Y
T, X 0A= T, X OBY
OA: Ty XOB

T2
2 B889,72 x 0,035
==Y

889,72
=114 mmv

For the brake to be self-locking, P must be equal to zero.
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QUESTION 3
3.1 _ 2n N
~ 60 5
37 x 102 x 60
Toinion = 27 X 1 850 i
= 190,986 Nmv’ (2)
3.2 PCDpinion X Npinion — PCDgear X Ngear

3.3

3.4

3.5

0,12 x 1850 =10,34 X Ngear/
Ngear = 652,941v

__Px60 _ 37x10%%x60
Tgear = 2T N 2n:><652,941‘/

= 541,127 Nv

Alternative method:

Tpinion X Npinion = Tgear X Ngear/
T _ TpinionXNpinian/
gear — N

gear
__ 190,986 x 1850

652,941

= 541,127 Nmv’ (4)

__ torque x 2

PCD
190,986 X 2
_—V

0,12

=3181,1 NV (2)

E. = F, X tana
=3181,1 tan20°v

=1158,517 N v (2)
E = ehf
T3
189
B e(o,sj(ﬁ)
T, = 2,69T,v
T = (Tl - Tz)R

541,127 = (2,697, — T,)(0,225)v
T, = 1423,082v
T, = 3828,091v (4)
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3.6 ‘0

0.6m

h 4
A

-
e

0.5m

Y
A

0.4m

-
¥ o

Ra

Take moments about R,:

Sum of clockwise moments = sum of anti — clockwise moments

(F, x1,r) = (Rp x1,5)v
31811 % 1,1_\[

1,5
R, =2334,273 NV

Take moments about Ry:

Sum of clockwise moments = sum of anti — clockwise moments

R, x 1,5 = (F, x 0,4)¥
31831 x 0,4
Ry = ( 1,5 )\!

R, = 848,83 NV

QUESTION 4

4.1 I = mk?
=i [ 550)(0,41)2
= 260,55 kg.m?v’

2 N

1™ 6o
__ 2m(135)

60
= 14,14 rad/sv

T, = (TTOTAL — Ty}
=68 - 18
=50 Nmv

w; = w+ at
14,14 4+ 0,192 (3 x 60)
48,68 rad /sv

a=—
I
50
260,55

= 0,192 rad/s*v

__ 48,68 % 60

21
= 464,88 r/minv’
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4.2 P =T X Waperage
14,14 + 48,68 )

= 68 X (
2
= 2135,58 wv’ (2)

4.3 a_z
T

_ 18
260,55

= 0,069 rad /s*v

w; = wy+ at
= 14,14 4+ 0,069 x tv

t =204,92sv
t = 3,42 minv’ (4)
[12]
QUESTION 5
5.1 = g™
= 800 x 0,272
=32 kg.m?*v
I, =400 + 32 =432 k‘g.mzﬂ/
Ta, = I, a,
432 x 1,5 = 646 Nmv' (3)
N
5.2 = a, X }v—z/
1050
=15 x 300 i
=5,25rad/s*v
T, =1 X a
= 180 x 5,25
= 945 Nmv’ (4)
T
5.3 Tinput = Ta; + %'/
=945 4+ 28/
3,5
1130,143 Nmv’ (3)
[10]
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QUESTION 6

6.1 E. = mR
=500 x 10% x 0,004

=20000 NV
=mg X incline

Fy

=49050 N
a = 49,05 kNv

y2-y2
25
202 - 102
2 X100
=0,75m/s?v

a =

F, = ma
=500 x 10® x 0,75
=375 kNv

Fi = Bult B — B
= 49,05 + 375 — 20¥’
= 404,05 kN

6.2 wp = Fp Xs
= 404,05 x 10® x 200V

= 80,81 M]v
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= (500 x 10* x9,81) x —v'

(9)

(2)
[11]

Please turn over



QUESTION 7

71 PLANE | Mass Radius | Force Length | Couple
(kg) (mm) polygon (m) polygon mrl
(mr) (kg.m?)
- - Ra 0 0
A
2 0,05 0,1 0,2 0,02
B
2.5 0,06 0,15 0,4 0,06
C
- - Rad 0,6 0,6 Rd
D
VvV
Choose A as reference.
B
:@R
\ C
Space diagram v
Vector diagram
Scale 20mm:0,01 I(glm2
VvV
0,6 Rp =111 mm
0,6 R, = 0,0555
Rp = 0,093vV
7.2 For dynamic load on bearing = Rp X w?
=0,0925 x (= “"”’))2\/
60
= 44,73 NV
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QUESTION 8
8.1 D
F
=3
B

A

Space diagramv' v'v'v’ (4)
8.2

Velocity diagram S 4)

8.3 v=wr

2m(150) X0,15/

Vab = 2,356 m/sv” (2)

8.4 Yeg . BB

Ved €D
Vee _ 03 ,

1.5 0,45

Ve =1m/sv 2)
8.5 Vig =0,9m/svv (2)

8.6 G 108
=2y
0,45
= 3,44 rad/sv (2)
[16]

TOTAL:
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