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QUESTION 1: BRAKES
1.1 X\ ooay
10x +9(; ) = 288

10x + 6x = 288
x =18V

18°

= 9°v

1.2 p= 2nTNT

21(250)T
150 x 103 = ———Vv
60
~ T =573 kNmv

1.3 T, 1+ utanb_,
T, '1— utan®

ﬂ _ [1 + 0,2tan9 10,y
T, 1— 0,2tan9

T, = 1,885 T,v
1.4 T = (T, — T,)R
5730 = (1,885 T, — T,)0,4v
T, = 16,186 kNv’
T, = 30,51 kNv/
T, X 150 = T, X 100 + F X 600v
30510 x 150 = 16 186 x 100 + F X 600v

F = 4,93 kNv
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QUESTION 2: FRICTION CLUTCH

2.1 h = wsinf
= 80,9sin18°v
=25 mmv

D=d+2h
= 140 + 2(25)

= 190 mmv’

2.2 60P
T =——
2N

_ 60(15 x 10%) y
— 2m(1 440)

= 99,472 Nmv

_R+r_95+70

Ry = 7 = 3 = 82,5 mmv

_ MFA X Rf
sinf

99,472 = -
sin18°

Fy, =1241961 NV

U
Fengage =F,(1+ w)

)

tanl18°

=1241,961(1 + 4

= 2388,67 NV

2.3 p _ Fy
MAX ™ 2n(R — r)r

~ 1241,961
~ 21(0,095 — 0,07)0,07

= 112,95 kPav’
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QUESTION 3: LINE SHAFTS

3.1 p = 21N, Ty
60
2 (1 000)T,
40 x 103 = Q\/

60
T, = 381,972 Nmv’
3.2 D,N, = DzNj
(140)(1 000) = (280)Nzv’

Ng = 500 r/minv’

ZHNBTB
P =
60
2 (500)T,
40 X 103 = g\/

60

Ty = 763,944 Nmv

3.3 2xT
F, =
£~ pCD
 2x381,972
N 0,14
= 5,457 KNV’
34 Ti_
T,
L _ josnmy
T,
T, = 3,861 T,V
T = (Tl - Tz)

763,944 = (3,861 T, — T,)0,175v
T, = 1525,828 NV’

T, = 5891,222 NV
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3.5

3.6
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SCWM = SACWM
(882,9 x 300) + (5 457sin30° x 800) + (196,2 X 1 250) = Rz x 1 000V’

Rp =2 696,92 NV’
SCWM = SACWM
(R, x 1 000) + (196,2 x 250) = (882,9 x 700) + (5 457sin30° x 200)v’

R, =1114,68 NV (4)
SCWM = SACWM

(5 457c0530°)(800) + (R X 1 000) = (1525,828 + 5 891,222)(1 250)v
Rp = 5490,592 Nv/

SCWM = SACWM

(1525,828 + 5 891,222)(250) + (R, X 1 000) + (5 457c0s30°)(200) = 0V’

R, = —2799,443 NV (4)
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QUESTION 4: FLYWHEEL

4.1 o= 2 ;Wl

_ 47,124 -0 v
8

= 5,89 rad/s*v

2N
W1= o

_ 2m(450)
60

= 47,124 rad/sv
4.2 T=1x
= (45)(5,89)V
= 265,05 Nmv’
I = mk?
= (500)(0,3)?
= 4,5 kg. m*v’

1
43 g _ Liwe

1
= - (45)(47,124)*

= 49,965 k]v/
4.4 V=wr
= 47,124 x 0,6V

= 28,274 m/sv
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QUESTION 5: BALANCING

5.1 m(kg) r(mm) | mr(kg.mm) £(m) mr#(kg. mm. m)
A 10 70 700V -0,25 175V
B 8 90 720V 0,6 432+
C 12 60 720V 1,4 1008V
X - - R, 0 0
y - - Ry 1,2V 1,2R,V

755 = 1,2R,

R, = 629,167 kg. mmv’

) ) 629,167 21N
dynamic reaction aty = ——— (=—)?
1000 " 60
629,167 [27'[(120)
T 1000 60

1*v

= 99,354 NV
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5.2

R, = 560 kg. mmv’

. . 560 2mN
dynamic reaction at x = — (=—)*v
1000 * 60

= %(%)2\/
= 88,432 NV
QUESTION 6: DYNAMICS
6.1 6.11 N =18x103
=7063,2v
Np = 1,8 x 103
=10594,8 NV

h
F, = u(mg)a

0,7
Wy = 0,4(1800 x 9,81) 7=

W, = 1545,075 Nv
~ Normal reaction rear wheel = N, — W,
= 10594,8 — 1 545,075V

=9 049,725 NV
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6.1.2 h
F, = .u(Nf + WZ)E

h
~ Wy = u(Ny + WZ)E
0,7
W = 0470632 + Wy) 757

W, = 2 825,28 + 87,5 X 1073W,
W, =3096,197 NV
Normal reaction rear wheel = Ny — W;
= 10594,8 — 3 096,197V
=7 498,603 NV’ (4)

6.2 h
W3 = u(Ng — W3)E

0,7
Ws = 0,4(10 594,8 — Wy) 2=

W; =4237,92 — 87,5 x 1073,
W5 = 3896,938 NV’
Normal reaction on front wheel = Ny + W;
= 7063,2 + 3 896,938V

=10 960,138 NV’ 4)
[14]
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QUESTION 7: KINEMATICS

< O€€
N

VB = wr

2m(100)

= 2% 0,12)

= 1,257 m/sv

VCZ_XIC OR VC=_XIC

= 1,044 m/sv = 1,044 m/sv’

TOTAL:
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