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QUESTION 1

Data:

F =120 kN; o, = 115 MPa; T =90 MPa; o, = 190 MPa

Solution:

1.1

1.2

1.3

1.4

The diameter of the rods:

T[Z
F=Zd0't

AF  [4(120 x 10%)
fd= _ v = 36,45 mmv’
j \/n(115 x 105) m

.~ d =38 mmv'(std size)

The diameter of the pin:
F=2 ( dlr)

2F _ 2120 x10%)

= 29,135 v
wt | m(90 X 106) fm

~ dy = 30 mmv'(std size)

The thickness of the fork ends:

F = 2bt,0, = 2(1,2d)t,0;

120 x 103 = 2[1,2(0,038)]t,(115 x 105)v’
120 x 103 = 2¢,[2(0,03) — 0,03](115 x 10%)v
t, = 11,442 mm

s t, =12mmv

The thickness of the fork eye:

F =t(d, —dy)o;

120 x 103 = ¢[2(0,03) — 0,03](115 x 10%)v
t = 34,783 mm

~t=35mmv
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1.5 The diameter of the pin head and collar:

ed; =1,5d =1,5(38) = 57 mmv

ot; = 0,5d = 0,5(38) = 19 mmv’ (2)
1.6 The thickness of the curved section of the fork:

F =2t,(d; — dy)o;

120 x 103 = 2¢,[2(0,03) — 0,03](115 x 10%)v’

t, = 17,391 mm

~t=18 mmv (2)

[15]
QUESTION 2
2.1 Data:

r
D=60mm;, n=12; N=50E; h=5mm; L =50mm; p =5 MPa;
u = 0,25

Solution:
2.1.1 The power that can be transmitted:

d=D—-2h=60-2(5) =50mmv
1 1
T =p(§(D —d)Ln) (E(D —h)>

T=5 <% (60 — 50)(50)(12)) (% (60 — 5)> v =412,5 kNmv

P =2nNT = 2m(50)(412,5 x 103)v' = 129,591 MWV (5)
21.2 The force required to slide the hub axially:

E, = uNn = u(pLh)nv" = (0,25)(5)(50)(5)(12)v" = 3750 NV (3)
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Data:

T1080(E)(M26)T

r
D =2d;P =4500 kW; N = 300ﬁ; T, =1,125T,; 6 = 2,5°; L= 1m;

G = 85 GPa
Solution:
The inside and outside diameters of the shaft:

o _ B0P _ 604500 x 10%)

_ _ — 143239,449 Nmv’
27N 21(300) m
TL

o/ = —

/= %o

T ona_ gy _ 1L

32 (D% —d*) = GO

L 4_ g _IL,

32 [((2d)* —d*] = T

15 TL

Dot =ty

32" T o

+| 32TL 32(143239,449)(1)V
d= |[——v =" ( ) )n = 71,562 mmv’
15766 15 (85 x 10%) (2,5° x =) v'v/

Say,d =72 mmv and D = 144 mmv
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2.3 Data:
ms = my;ls = lp; ps = Pr; Ts = Tn
Solution:

Compare the strength of the solid shaft to the hollow shaft:

e Since my; = my, I, = I, and py = py, then:

AS = Ah‘/
D2=D%—d
’ 1442 — 722v = 124,708 mm = 125 mm (std size)v
T, =Dty D3
0% Strength = — X 100% = ——— X 100% = - X 100%v
Ty o Dp=dj Dyp—djp
16 D, N Dp
53
% Strength = Taai=772% X 100%v
144
=~ % Strength = 69,77%v (7)

[25]
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QUESTION 3
Data:
420 300
t=15mm; n=2; p=60mm; g,_p = MPa = 105 MPa; 14 = MPa =75 MPa
600
Oc—_pRr = T MPa = 150 MPa
Solution:

The efficiency of the joint:

o F, = (p— d)to,_p = (60 — d)(15)(105) = 94500 — 1575dv'

T T 75
® Eg = Zdz TprN = Zd2(75)(2) = 77’[d2‘/
of, = kK

75
94500 — 1575d = 77rd2\/

75
77‘[d2 + 1575d — 94500 = 0V

~1575 + J15752 —4 (72—5n) (—94500)v
G

d =22,416 mmv and d # —35,785 mm

d=

o d =24 mm v (std size)

o F, = (p— d)to,_p = (60 — 24)(15)(105)v = 56,7 kNv'

T s
o F; = 7d? gn = 7 (24)*(75)(2)V = 67,858 kNY

o . = dtno,_pr = (24)(15)(2)(150)v = 108 kNv’

o £, = pto,_p = (60)(15)(105)v = 94,5 kNv'

F, 56,7
= Lt 0100% = 225 % 100%Y = 60%v
‘=% % =945 o %

Copyright reserved

[18]

Downloaded from www.mycourses.co.za
Please turn over



MARKI HS@\/&%%Q(FHN ﬁww.mycourses.co.za -7- T1080(E)(M26)T
MECHANICAL DRAWING AND DESIGN N5

QUESTION 4

Data:

w=20mm; t=5mm; m=125kg;N =200r/min; d =320mm; D =960 mm
C = 1450 mm; o0 = 4,5 MPa; u = 0,25

Solution:

4.1 The power that the drive can transmit:

D+d 960+ 320
2C  2(1450)

esinf =

© B =26192°V
e0 = 180° + 28 = 180° + 2(26,192°) = 232,384° = 4,056 radv’

_mN(D +t) m(200)(0,96 + 0,005) L,
N 60 N 60

oV = 10,105 m/sv

oT, = wta, = (0,02)(0,005)(4,5 x 10%) = 450 Nv'

D +d + 2t)?
(D Hda+20”

2C
4C

1
oLzzn(D+d+2t)+

[960 + 320 + 2(5)]?
4(1450)

1
L = 5m[960 +320 +2(5)] + +2(1450)v

. L =5213,077 mmv

. m 1,25
o = —=
M= T 5213,077 x 10-3

v =024 kg/mv

oT, = mv? = (0,24)(10,105)% = 24,486 Nv’

° Tl - TC _ eﬂe
T; =T,
Tl - T
ehf =TT,
T, — T, 450 — 24.486
Tz = Tc + 6“9 vV o= 24,486 +W‘/ = 178,853 NY
P = (T, — T,)v = (450 — 178,853)(10,105)v" = 2740,067 Wv’ (16)
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4.2 The minimum dimensions of a rectangular key:
Data:
d = 60 mm
Solution:

Since no information is known regarding the key material, empirical ratios are
to be used.

3
=(60) =90 mmv’

L—3d
. _— -
2 2

1 1
— = - = /
2 d 2 (60) = 15mm

oW =

1 1
ot =gd =€(60) =10 mmv

. The dimensions are: 90 X 15 X 10 mmv" (L X w X t) (4)
[20]

QUESTION 5

Data:

D =150 mm; sl = 200 mm; L = 500 mm;p = 1,675 MPa
Oc—p = 100 MPa; 7, = 84 MPa

The angle between the crank and the piston rod centre line 6 = 90°.
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Solution:

5.1 The angle between the connecting rod and the piston rod centre line:

1 1
or = Esl = 5(200) =100 mmv’

r 100
esina = 7 =00 4
~a=11,537 (3)
5.2 The angle between the crank arm and the connecting rod centre:
o3 =90°—a =90°—11,537° = 78,463°V (1)
5.3 The magnitude of the force acting on the piston:
ofF = Esz = E(0,15)2(1,675 X 10%)v" = 29599,693 NV’
4 4 (2)
54 The magnitude of the reaction force below the crosshead:
etana = E
F
tan11,537° = m\/\/
~ R =6042,012 NV 3)
5.5 The magnitude of the force in the crank arm:
®CoOSa = E
k
cos 11.537° = 2959kﬂ Vv
~ k = 30210,060 Nv’ (3)
5.6 The outside and inside diameters of the crank pin:

ok = 1,3D20,_,

30210,060 = 1,3D§ x (100 x 10°)
~ D, = 15,244 mmv’

~ Dy, =16 mmv'v (std)
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ok =2 x 2 (Df - d})r,¥

T
30210,060 = E(0,0162 — d2)(84 x 10°)v

30210,060
%(84 x 109)

30210,060
d, = [0,0162 — ;———=v

= (0,016 — d2)v

2(84 x 109)

~ dy = 5,200 mmv’
dp =5mmv Yy

{NB: d, = 6 mmis NOT acceptable as it reduces the cross —}
sectional area more and therefore weakens the pin

(10)
[22]

TOTAL: 100
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