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QUESTION 1

Data

B = 30FW; D, = 80muy; N = 200r/min; I

4

1= 2= 160MPa;o, =
&

Solution:

1.1

1.2

1.3

1.5

eptine = JOMIG N = & Ao

B = 95MPa; A, = 1,454,
&

For torque
p — Zﬂ:ﬁ?T?ﬁEﬂ?ﬂ.
&0
. s0p a@(aaxm"’}w R
 Tgan = 1o = e = 1432,395Nm
For total compressive area (T, = T ).

T

PR

R

“aea

= 0, A,

where d = D — 2k = [6,67 — 2{0

y N
and Rw-wwﬂ - :i:(” + ni‘)
WA= Toa (143235537 -

P ToRmenn (95108 f{ﬁ,ﬂ?fz‘%

For total shear area

4, = 1,454, = 1,45(4,,12 X 10 %) = 6,852 X 10 *m*”

farzxier®)”

al— -:—; — W — G;ﬁ?ﬁiﬁ‘rra — 9Gmn”
For width of spline
A = nwik )

W= ii = ——mif‘:;;;;;? = 8,626 X 107%m = 9mm”
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GQUESTION 2
Data

= 80mm; ¢ = 8mmsw = 145mms T/om = 160N /om : Ty = 2.56T Py, = 25W;
€ = 1,2m; d = 23mmy D = 520mm

Solution:
2.1 For tension in tight side of belt

T, = wx Ty = (14,5)7(160) = 23208 v

2.2 For tension in slack side

A Ty=—a =0 = 906 25N ¥

2.3 The power transmitted by the driving; ulley

Py = Py+ By, — (30 x 10%) 4425)" ~ 30,025kW v (3)

2.4 The velocity of the belt drive

gy :
B, GO E: oy .
= = — T =ik T o
ry my (20207 swems”) g}xgﬂﬁmﬁ"s

s P

2.5 The rotational freqﬁéncg? of the driven pulley

_ mhddtln
s TAETEIR

:3
|

B o,
BE s es-azy)
3

ag 1704, 260 faniry (3)

2.6 The length of the belt

LD —dd

()

.=>(D+d +2t) + +2(C)

; 5 e .
L =Z[052+ 0,23+2(0,008) ]+ 22—+ 5(1,2)

L=3621mv (3)

2.7 The rotational frequency of the driving pulley

WFEED"'H:}N

T ko
N S 0¢21.2887"
T ipen) T (GE240.008"

= 768,21L2Zr fmin’ (3)
[20]
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QUESTION 3
Data:

L= 60fmm; T, = L1657, 7T, = 127MPa;6 = 826Pa

Solution:
3.1 For maximum torgue on shaft
P = 27N T on
&0
500 é&{m.ﬁzaxwaf
P —_ 2 — ‘ — IFI T Ry
“ Tosan ™ 1oy {768, 1120 " 373,227 N v %
o T?n.m::e: = IVXT.;nearzﬂ = (E\ﬂté‘g) ’[3?31227)#= 43\4’38@? a3 .’/' i .

3.2 For shaft diameter

T

mIeE T qe

sluer . v [e(easg08) .
D= e e - o0

Prel 127 % L0 3

31m =@6mm | std siza)

3.3 For maximum angie of twist

g = 1mad _ 10,23 (484 005 ‘-"_'_Eiﬁ,sétx

Go* AR L

G071 rodious v

QUESTION 4

Data: |

4, = 26mm; 0, = BOE%MP{J e
Solution:

4.1 For forces acting on each bearing

4.2 For width of each bearing

2
Foo_ (1613525}
dom,  L0E26F T (BUER10E)

S W = = 90,0769 7a7m = TTmmy’
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T1000(ENAS)T

QUESTION &
Data:
no=Ad = M0 T, = 4TSMPa; 7, = T6MPo; a,, = 1928 Pa
Solution:
5.1 For pitch circle diameter of flange coupling
Toas = Thoits = 5 G PCBT oy, 1
“ PCD — B fzx}fff}if“{iiiww >~ 0,0777004n - #6 (3)
52 For outside diameter of boss
D,= 20 = 2{26} = 52wmm (1)
53 For length of boss
Ly =13D + 2mm = 1,3(26) + mm . .35 ﬁﬂ'.'ﬂ.l”.— Ibmm (1)
54 For outside diameter of flange o
D, = 45D = 4,5(26} mmy
OR '
D,=PCD +3d = s ~ 3(10%= 108mm ™)
5.5
v (1)
5.6 For length of key réquired
w Xt = 8 X Trumn (st key size according to shaft size) / /
Tmax=Tkey="atL.DQc m-(4)<434;y809) +(0.0065%0.026%192%10°%) =54 m
Ccmsu:ie? Ictzuom;:wess;on
Tonas = Trey = tLBc:r
Consider shearing
Toaw = They = > WLDT
L= %ﬁ“ = iﬂ,@ﬂﬁﬁfﬂifzs‘;;x1131‘*‘} = 0,055051m = 55mm. (7)
[14]

UsekeywX t X L=8 X7 X55mm v
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QUESTION 6

Data:

0 = 3425kPa; D = 320m: t= 20mmun = 15 6, fuay = 20MPa; 4, = 074,
Solution:

6.1 For force acting on cover

£ 605N v (3)

F=2p%p=1(032)""(1425 % 10%)" = 1146053N =
& % :

6.2 For diameter of each stud

F=f=07n(5d) o,

) alisssesxiet)”

nd= z-ih-a,mw, = e e 2ex10ty ﬂ,:}235??m=2-’-§mm#" (3)
6.3 For pitch circle diameter _ :

PEB=D 42t +d =320+ 3{35&% ._312{4” = 38dmm v 3)
6.4 For circular pitch. Check for steam:ztéé'ﬁtgﬁess.

- P :
, PeD  rlopel , .
Cp=""=" = g{,425mm v
n %3 :

@ = 1425kPa falls above 1215kPa + 3d < CP < 5d

3d = 3(24) = 72nun '
S5d = 5(24)= 120%mm v

& Cp falls between 34 & 5d. Yes,steam tight! v (5)
[14]1
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QUESTION 7
Data:
L= 237myr — 2L~ 0,635m; 0, oy — 95MPa
Solution:
7.1 For magnitude of angle between crank arm and piston rod centre line
tang = z
™ y
aotpo— L §~ Ltan™" ( Jg; w)l - FH¥ (3)
7.2 For magnitude of angie between connecting rod and p'i'ston'rod centre line
8 =90%— g = 90— 75°= 15% v (1)
7.3 For force on crank pin
costh = & 4
k P VR
o F _fmseeswe®y o o0
- k - refd - Ifn‘n.g‘i??}w __ 118)‘648&” *( (3)
7.4 For force on cross he
tand = g‘ L
W B=F tonf = {t*waasﬂx 09 (tanl59) = 30,708kN v (3)
7.5 For diame}er' of piston rod
F= Edzﬂg
nd—* {F—F . M — 0,039192m. — 10mmn +«{std size)
«(‘%naﬁ \} mEeE %105 ) k (3)
[13]
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QUESTION 8
Data:
d = 18mm; o, = 1045MPa
Solution:
8.1 For tensile ioad on the knuckle joint
F, =Zd*s, = Z(0018%) (1045 X 10°)" = 26,592kN ¥ 3)

8.2 For thickness of eye required for tension

F.={d, —d to,
wirareg a‘g = Jdy =

2018 = 36mm”™
{26,592 5107 ]

~ b=

{a %1}% [Emae‘a ~fo,018) " 104, axm‘-‘f}

8.3 For thickness of the fork ends

z;,

{ze592x1

Ly -

&N E =
LT ald,-d,lo,
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1104.5x10%)

G‘,@ 14*13?6??1 = 34 oy Lhemm v

= 706858 X L0 % m = Tmm«

TOTAL:

3

(3)
[9]
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