Solution Manual  SA1

Chapter-7
7.1:
P
T
R, O R,
0% ___Ry = R,=12.14kN
sin 52.38° sin10131°
- Ry =— P P=7.56kN
sin 78.69°  sin 37.62°
7.5:
rp =75/2=37.5 mm.
p=10mm
a =500 mm
W =30 kN.
¢, = tan ' (u,) = 8.53°
0= tanl[i} = tan ' _10 | 2.43°
2mr 27(375)
() P=""tan(9.+ 0)
a
=4357N
< @,, ... under self-locking.
(ii) =Hzmu@—@=2%5N
a
(i) —_anf 9y
tan(g, + 6)
7.6:
=50 mm. ¢, =tan (1) = 11.31°
p=16mm 6= tanl[i} =2.92°
2

n=0.2.
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Taise = Wrtan(g + 6)
= 1000 x (0.05) tan (11.31° +2.92°)
=12.7 Nm
Tiower = Wrtan (¢ — 6)
=737N.m
tan @

n=—=20.11%
tan(6+ ¢,)

7.7:
p=10mm
7 =60 mm
M1, =0.1
L=2p=20mm
¢, =tan"! () =5.71°
6=tan' [i} =3.04°
2mr
7= Wrtan (¢, + 6)
100 = W(0.06) tan (5.71° + 3.04°)
= W=1.83kN
7.8:
7y =25 mm ¢, = tan '[1,] = 21.8°
oL
p=10mm 6= tan =3.64°
27,
H, =04
Q) 6= Wtan (¢ + 6)
= (5 x 10%) tan (25.44)
= (5 x 10°) (0.476)
=2380 N.
(i) p=_ 00 340,
tan(6+ ¢@,)
(iii) g=450_ P _ 3410
2
tan 0=
27,
= L =106.4 mm
T = =505 _ 45 8o

1+ sin @,



7.9:

7.10:

7.11:

(@)

(i)

rp =26 mm

p =6mm
r1=26-3=23 mm
7, =24.5 mm

¢, =tan '(0.2) = 11.31°

0=tanl{2L }:2.230
V8

m

7= Wrtan (¢, + 6)
W =4.24 kN.

7= Wrtan (¢,— 6)=16.6 N.m

2

W=Px =3 x IOGX%(0.15)2=53.011<N

ro =30 mm
p =6mm
r; =27 mm

7, =28.5 mm

6= tan! {2#} =1.92°
ﬂrm

¢, = tan '[u,] = 11.31°
7= Wrtan (¢, + 6)
=355.2 Nm

ro =30 mm
r; =20 mm
p=2(ry—r;)=20mm
7, =25 mm
6= tanl{L} =7.26°
2m,

¢, = tan '[0.2] = 11.31°
7= Wrtan (¢, + 6)
=168 N.m.
7= Wrtan (¢, — 6)
=354 N.m.
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(i) p=—B0 370950
tan (¢, + 6)
7.13:
T,
In =2 =
T up
In (n) = up
No. of turns = hl_n
27
7.14:
ﬁ — eﬂ,ﬁ
T
— e(0-2)(37z)
=6.586
T, = 100 kg = T, = 658.6 kg.
T, = 100 kg = T, = 15.2 kg.
7.15:
E = th
A
= (020
=3.514
T, = 100 kg = T, =351.4 kg
T, = 100 kg = T, =28.5 kg
7.16:
a=sin!| | = 15470
15
B=180°+ 20+ 2«
=241.88°
=422 ud
L s 533
A
T, =50 kg = T,=116.5 kg

T,=50kg = T,=21.5kg



7.17:

7.18:

7.19:

7.20:
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|=

ll =0.8 12

S |N§
U

L
L +1,=27cm
L, =15cm
[, =12 cm

o= sinl{i} =19.47°
4
B=180° + (4 x 19.47°) = 257.88°

=45 rad.
L b 246
L
T, =100 kg = T, =246 kg = 2413 N
T, =100 kg = T, = 40.65 kg = 399 N
i-h = L,=15cm
Lo
=12 cm

a=sin!| 2| = 19.47°
15

fB=257.88°=4.5rad

% = eF =2.46

1

Ty =100 kg, = T, =246 kg =2413 N
T, =100 kg, = T, = 40.65 kg =399 N

Ty = t,mg= 0.2 x 200 x 9.81
=3924N

g = ol = 0D _ | 37
1

W=537.6 N
l_l = oth
h

=02 = 1874
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L _ 1874
L+l 2874
= l,=0.651
7.21:
r1 =300 mm N, =7?
r, =200 mm N, =300 rpm
N, n
Noon
= N; =200 rpm
7.22:
rr=1m N; =200 rpm
r=05m N, =?
o) Noa
Ny
= N, =400 rpm
(ii) RER r—l(l—iJ
N, n 100
= N, =384 rpm
7.23:
N7 =500 rpm
d; =800 mm dy = 600 mm
d, =500 mm dy =400 mm
o Ny _ddy 800 600
N, d,d, 500 400
= N, = 1200 rpm
(ii) &:ﬁﬁ(l_iJ
N, d,d, 100
= N, = 1164 rpm
7.24:
=6 mm
d; =5m N; =200 rpm
dy=3m N, =?
() Mod
N, d,

= N, =333.33 rpm
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(if) AP R R g
N, d,+t 3.006
= N, =333.07 rpm
7.25:
d; =500 mm
d, =300 mm
/=1.8m
() o= sinl[¥} —3.20

driver pulley =180°+2a=186.4°
driven pulley = 180° —2a=173.6°

(i) a= sinl[“%} —12.8°
driver & driven pulleys = 180° + 2o = 205.6°
7.26:
d; =40 cm [ =60 cm
d, =30 cm 1, =0.15
_ 2
(i) L=21+ n(r, + )+ 1772 le)
=23m
2
(i) L=20+ atry + ) + L2 2)
=25m
7.27:
N; =110 rpm.
(N2)1 =50 rpm.

(N2)2 =70 rpm,
(V2)3 =90 rpm
r; =80 mm
(WNo)y 1
N, n
= r, =176 mm
r + ry = 256 mm
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V3+V4:256
= r3 =99.55 mm
74 =156.45 mm
Wa)s 15 2
N, re 11
rs +rg =256 mm
= rs=115.2 mm
re = 140.8 mm
7.29:
165
p=— x r=2.88rad
180
L = th
T
T, =2 kN = T, =1.124 kN
(1) t=(T, - T))r=263 N.m
(i1) P=(T,-T)v
N
=(I,-T)) — =83 kW
(I,-Tv) %0
7.30:
p =150 mm
t=10 mm
m = 1200 kg/m® x 0.15 x 0.01 = 1.8 kg/m
P=10kW
d; = 600 mm
d, =400 mm
N, =400 rpm
[ =2m
N
P=(T-T)v=(T,-T)—
(L -T)yv=(T,-T)) <0
10x1@=(5—70nx9iégm

-  T,-T,=11937N
a=$n{ﬁ§ﬁ}=2ﬁw

P=180°-2a = 174.26°
=3.04 rad
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L_psosa
T
T,=1047.11 N
T, =2240.81 N
T
Onax = —= = 1.49 N/mm?
bt
(ii) T = o+ mv*
2
=2240.81 + 1.8 % (ﬂx 04400 400]
60
=2367.14N
O = 1.58 N/mm?
7.31:
o= sinl[“%} — 14.48°
B=180°+ 2= 208.96°
=3.65rad
L b 549
T
T,=801.14 N
T, =1994.84 N
Opax = 1.33 N/mm?
(ii) Tpax = 2121.17 N
- Oinax = 1.41 N/mm?
7.32:
7=400 Nm
B=250°
=436 rad
U, =0.3
r=02m
T= (T2 — Tl)l"

400 =(T, - Ty) x 0.2
= T, — T, =2000 N
E = th

1
=37
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7.33:

7.34:

7.35:
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T, =740.74 N
T, =2740.74 N

T, x 50 = P x 400
P=3426N

T, x 50 = P x 400
P=96N

r =300 mm
7=300 N.m.
M =0.2
t=(T,-T)r
300 = (75, — T1)(0.3)
T,—-T,=1000 N
% = th
= 02157
=2.57
T,=636.9 N
T, =1636.9 N
T, x 10+ T, x20=Px80
P=3639N

T2><20+T1>< 10 =P x 80
P=4889N




