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QUESTION 1: BRAKES

1.1 60P _ 60(9 x 10%)

T=— = v =80,492N-mv
2nN _ 2m(1067,725) m

1.2 WxS+uRx¥#=RXL
9810 x 0,8+ 0,25Rx 0,0=R x 0,3v
R =2683,077 NV

T = (uUR)r
80,492 = 0,25 x 2 683,077rv
R=0,119 mm
r=120 mmv
~D=2r=120 x 2 = 240 mmv

QUESTION 2: CLUTCHES

2.1 r;+r 175 + 125
T = uFoRen but Ry = — : 2 = >— =150 mm¥

= (0,3)(1,4 x 10%)(0,15)(2)v

=126 N-mv
2.2 Net deccelerating torque engine: 126 — 50 = 76 N- mv’
D lerati f engi : 76 v = 28,546 rad/s*v
X = = — =
ecceleration of engine: «¢,= 7 2662 , rad/s

Net acceleration torque output shaft: 126 -9 = 117 N-mv’

_ I 117 ,
Acceleration of output shaft: «c,= 1= 208 v’ =19,243 rad/s*v

Combined speed of engagement:

X X Ng
O(S+OCe

_ (19,243)(450)
~(19,243) + (28,546)

= 181,2 r/minv’
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t = 2m(Ne—Ng) OR t = Ws _ 2m(181,2) v
Xe ®s  60(19,243)
_ 2m(450-1812) _ v
T 60(28,546) t=0,99s
t=0,99sv (2)

Combined accelerating torque after slip: T=50—9 =41 N-mv

Combined moment of inertia: I = I, + I = 2,662 + 6,08 = 8,742 kg. m*

41
2=~ = ——— = 4,69 rad/s2v
=17 8742 rad/s

Tie table to reach 450 r/ min after engagement:

(_2n(Ne—N) _ 2m(450 - 1812)  _

6sv
<. 60(4,69) S

Total time taken to reach 450 r/ min including the duration of slip:

t=6+099 =699 sv (5)
[18]

QUESTION 3: LINE SHAFTS

3.1

3.2

NaDp = NgDp
(500)(100) = Ng(250)v
Ng = 200 r/minv’

Tb = 60P(10 x 10%)/2 x 7(200)v’

= 477,465N - mv’ 4)
E = ehb
Tz
B _ cesmy
Tz
T, = 2,193T,
T = (Tl - Tz)R

477,465 = (2,193T, — T,)0,15v
T, = 2 668,148 NV

T, = 2,193(2 668,148) = 5 851,249 Nv/ (5)
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3.3 Tx2 (477,465)(2)
Ft = = v
PCD 0,25

=3819,72 NV

F,. = Fitan®
=3819,72 X tan20°v
=1390,264 NV
3.4 Ycwm = Xacwm
(120 x9,81)0,4 + 60 x 9,81 x 1,12 =1390,26 X 0,7+ Rg X 1
470,88 + 659,232 = 973,182 + Ryv
Rg = 156,93 Nv/
LFyp = ZFgown
Ry + 156,93 =1177,2 + 588,6v
Ry, = 1608,87 Nv’
3.5 Zcwm = Zacwm
(2 668,142 + 5851,249) x 1,12 =3 819,72 X 0,7 + 1 X Ryv
Rr = 6867914 NV
LFieft = ZFright
Ry + 6867914 = 2 668,142 + 5 851,249V

R;, =1651,477 NV
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QUESTION 4: REDUCTION GEARBOXES

4.1 lead = p Xn
=12x2
= 24 mmv
tang = lead
anb = _—
24
tanb = 4
an mXx70
tan6 = 0,109
0 =6,23°v
tan® = pu
tan® = 0,05
@ = 2,86°V
9 00%
= tan (6 + ) °
tan6,23
Nw v x100%

~ tan (6,23 + 2,86)
Nw = 68,23%Y

4.2 b _ Pour _ 25 103

= v = 36,64 KWV
T e | 0,6823

x = 2 X 12 = 24 mmv'(movement on the worm)

100 mm
VWZXXNZZLI-XW:‘LOOT:OA-IH/S‘/

Vw=x XN=24x%100/60
=40 mm/s
=0,04m/s

Pout = FywViy

Fw = 250000/0,04
= 6250000 N

= 625 kNV
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Tu = uFwR = 0,05(625 x 10%) x 0,04V

=1250N

Pu=(2nN/60)Tu

lmJ

= (211 000/60)1 250

=130916,667 W

= 130,916 kWv

4.3 Pin = 36,64 + 130,916 = 1167,556 kW

(1)

[16]
QUESTION 5: BALANCING
5.1 m(kg) | r(m) mr (kg.m) £ (m) mr¢ (kg.m?)
A 3 0,25 0,75V -(x + 0,45) -0,75x -0,338Y
B 4 0,3 1,2 -0,450 -0,54V
C m 0,2 0,2mv 0 0V
D 2 0,35 0,7V 0,4 0,28+
-0,75x -0,338v
A
0,28v
—0,462 = —0,75x — 0,338V
x = 165 mmv (10)

5.2 Angle between A and B = 180° — 31,2° = 148,8°v

Copyright reserved

Please turn over



MARKING GUIDELINE -7-
MECHANOTECHNICS N6

53 0,24 = 0,2 mv
m = 1,2 kgv

0,75v

0,24v

C (6)
[17]

QUESTION 6: DYNAMICS

6.1 vV = /ng

v=,0,4x%981x90v

v=18,79 m/sv

6.2 o
V= [ 2n

j(9,81><1,2)(90>
Vv = v
2(0,75)

v =26,58m/sv

6.3 _ K + tan@
V= e 1 — ptan6

(0,4) + tan18°
v= O8O0 T e Y

v=27,12m/sv
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6.4 b
htan0 + 5
V=g
h — 7tan9
0,75tan16° + %
v= [(9,81)(90) W,
0,75 — (T) tan16°
v =35,29m/sv
(4 x 2) [8]
QUESTION 7: KINEMATICS
71 nND  m(100)(0,24)
v=wr=—o 0 1,257 m/s (2)
7.2
o !

150

(Any 3 x 1) )
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7.3 Scale: 1 m/s =40 mm

A

O,B 39 mmv’

50 mm
f

35 mmv’ C

7.4 vp =39 +40v =0,975m/sv

7.5 v? (49 +40)?

a=—
r

Copyright reserved

0,32

v = 4,689 m/s*v

(2)
[13]

TOTAL: 100



	MECHANOTECHNICS N6
	6 April 2020
	MARKING GUIDELINE

