_ 200 MP2 , '
_ g7 mm”

Ford = 30 mm; G,
From table 2.2 for M36 polt, Ac ™

ad, = O'IAC

= 200><817

= 163400 N

d _ 163.4 KN Ans

J - |
iJe load of 20 KN-

4 An eye bolt carries 2 tens
00 MPa. | | E
_ 100 MPa = 100 N/mmz

t to exceed |
—20KN = 20 10° N; G

Safe tensile 10
Find the size of the bolt; i ;

Problem 2
_tensile Sress is no

Solution : Given : P

P
il Y
: ——df: :

4 b

4xP
d = it
TXO,

- [ax20x10°
| nx100 -
— 15.9567 mm

From table 2.2 (coarse series), -«
g =16933mm
- Size of bolt = M20 Ans
i -~/ or d=20mm
Problem 2.5 : Two niachiné I
, parts are fastened together ti : '
"y : 1/ pLis ALk | together tightly b
olt. If the load tending to separate these parts are Ilgetglz:,étgdmgflgstgf atfz mtllrllﬂ:
, , find the stress &

set up in the polt by initial tightening,

Solution : Given : d = 22 mm

From table 2.2 for M 22 boltd = 18,91?3 m
Initial tension. in the bolt ' §

P, = 2840 xd

= 2840x22 = 62480 N

i —

1
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Also initial tension

P = %df X0,
62480 = Zd’xa,
4
62480 -
S, = 7 =1222MPa Ans
—(18.933)2

Problem 2.6 : Two machme parts are fastened together tlghtly by means of a 25)(mm tap
bolt. If the load tendmg to separate these parts are neglected find the stress thatis
set up in the bolt by initial tightening. : (May 2012) '

Solution : Given : d = 25 mm
From the data book, table 9.8;
For M 25, d = 21.319

Initial tension P, = 2840 xd

= 2840x25 .
| = 7I000N .
Also we know that, initial tension

. ; %
Pl = -ch XG0, = —(21319)

71000 = (21319 5,
71000 1
M — =199 MPa Ans

Z(-21.319)2 o R,

- Problem 2.7 : An eye bolt is to be used to lift a load of 70 KN. Calculate the nominal

diameter of the bolt, if the tensile stress is not to exceed 100 MPa. Assume coarse
thread. 2ph

Solution : leen P=170 KN o' = 100 MP
We know‘that,

P = -}dzxct
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T 2 0
70x10 = 7 dex10

—F :
ax70x10° _ g g5 mm

e ﬁ ‘ d nearest .
find standard nearest core dj,

ith 4 mm pitch is Meyg,

From data book table 9.8 .(conr. -
(d.) is 31.09 mm and corresponding non

. d = 36 mm Ans
'‘OR d = 1.2dc = 1.2x29.85 =

nal diameter w

‘ o
45,82 36 mm i.c., M 36 bolt

| | ' upling to transmit.
«/Problern 2.8 : Two shafts arc connected by means of ﬂtatrllgg i)(;f ??'ourg bolts ofmtll:etorque
S of 25 N-m. The flanges of the coupling aré e It if the allowable shej e
material at a radius of 30 mm. Find the siz€ of the bolt 1 ar stra

83
for the bolt material is 40 MPa.
Solution : T = 25 N-m = 25x10° N-mm; n = 4; Rp
T =40 MPa = 40 N/mm?
The shearing load carried by the flange coupling,
R~ U
R B0 B

Resi_sting load on bolts,

= 30 mm;

F]
o
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Solution : inen : P, =9 KN = 9000 N; P, =5KN = 5000 N;
o = 80 MPa = 80 N/mm?
The resultant axial load
P =P + KR,

= 5000+ 0.05 x9000 = 5450 N //.’
~ Since P, > P, Take final load on bolt as P, T
c = an K
2
[P x4 9 g% |
d = ‘/2— =‘./ QOOX4_ =11968 mm
o MTXGO 7 x 80 ' '

From table 9.8 for core diameter @) = 11.968 mm, the selected bolrt iSM14x1.5

and corresponding d. = 12.1596 mm.

Problem 2.10 : The cylinder head of a steam. engine is subjected to a steam preésﬂr‘e of
\/ 0.7 N/mm?. It is held in position by meansof 12 bolts. A soft copper gasket is used
to make the joint leak proof. The effective diameter of cylinder is 300 mm. Find the
size of the bolts so tl‘lat'the stress in the bolts is not to exceed 100 MPa. -
~"  Solution : Given : P = 0.7 N/mm?;, n = 12; D = 300 mm; |
FLaE | 6, = 100 MPa = 100 N/mm?

The external load on 12 bolts = %Dl2 "x P

LTS 1o %x(BOO)ZxOJ

49480 N

. R 49480
- External load/bolt P, = 3
= 413N
Initial tension due to tightening, |
P, =2840d"

1
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bOltS K = 0.5

36 |
sket with Jong through

From table 2.1 for soft copper &4
P, + KP,

P =
= 2840xd * 0.5x4123
"= [(2840xd) * 2061.51 N
‘ f .
' 2
But, Py= _:T(dc) X O, | g 8
= T (084d)’ (100 (taking d. = 0.84d)
4 ,
=554d>
55.4d2 = (2840xd) + 2061.5

55.4d? - 2840d - 2061.5

d>-513d-37.2 =0 e, ' »
| ' | 7 _ax1x (=372 Cprla
513 +,/(513)" —4x1x (-3 )1 P g 5‘,;;\_@

b —-57} :
Co BIFy oo mde T T
' _513%527._ 55 mm (Taking +ve sign)

bolt size is M52 - Ans

Problem 2.11 : The cylinder head of a steam engine is subjected to a steam Préss
of 0.8 N/mm?. It is held in position by means of 12 bolts. A soft Copper 'ga;ire |
! : ‘ " basky
ylinder |,

Is used to make the joint leak-proof. The effective diameter of ¢
at the stress in the bolts is not tg it

350 mm. Find the size of the bolts so th

100 MPa, |
b\ . Solution : Given ; p = 0.8 N/mm% n = 12' D=3
‘ = IOO MPa = 100 N/mm?

O't—
External load on 12 polt = 2. . _ T | '
‘ ; 4D ><p=zx3502,><0.8=76969 N

50 m‘m;

External | P, = 6969 |
al load/bolt P, = —5 - =6414 N

Initigl tension due to tightem’»ng
P, = 2840 4

i . ——_
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inder has ovcr is 1.

38
ine eyl inder €
" Problem 2.13 : A steam il:f: acting on lld t);]' fix the Cy]inder cover, Ass
ds require o ,(May ALY

\/o maximum steam prﬂ; i
S

ber and size O a. 2,

"num tuds is 3 33 MP _1.25 N/mm '

permissible stress ins O D=
Solution : Given : D = 350 M N/mm

ver ‘
Upward force actmg on C}’]"‘dﬁr g 123 _ 120265 N ol B
_T350 x125= i v
p = D'xP=] AR ) (1
Assuming diameter of studs d = 22 mm Sl 18.933 i ) gy e ,
From table (course series) at d = 22 10 % e i
Resisting force offered by n studs AV HCE PG o
33X 1 =2 o I1) 1 E55A0 '
P ——d X0, Xn—"(18933) % T .

-Equating (1) and (2)
120265 = 9290.5n
. 120265
92905
. n =129say13Nos
Takmg dlameter of stud hole d = 23 mm and
Assuming: ot = 10mm (20 7 e B
DP=D+2t+3d Al Bk A
=350 +2x10+3x23 = 439mm ‘

Ans

Clrcumferentlal pitch of the studs

D X439
BT s —106vmm_l‘

For leak pfoof joint,
| 20‘/~ < c1rcumferent1a1 pltCh of the studs < 30r

20,/d; =20423 = 959 mm
301/~ =30v23 -—1438 mm

Since 20‘/_— < 106 < 30\/_

Tbe[efore the Chosen dlameter of stud d = 22 | | <
Rl Im is satisfactor o
y. Ans_
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P}'obltm 2.16 : An engine cylinder is 300 mm in diameter and the steam pressure is
0.7 N/mm?. If the cylinder head is held by 12 studs. Find the. size. Assume safe.
tensilé stress as 28 MPa.

Solution : Given: D = 300 mm:; P = 0.7 N/mm?, n = 12;

o, = 20 MPa = 20 N/mm?

-Upward force on cylinder cover

T N2
= —D"p
P 4 I

= %(300)2 x0.7 = 49480 N
Taking diameter of the stud hole d, = 25 mm
Assum;ingt = 10 mm | |
| D, =D + 2t + 3d,
=300 + 2x10 + 3x25
= 395 mm |
Circumferential pitch of the bols

D,
n

EXBIS oAl
2 '

For leak proof Jomt the circumferential pltch of the studs should be betwe

20,/d; to 30,/d, .

Mlmmum c:1rcumferent1al pitch of the studs

! - 20J_ 20425 =100 mm

Maximum _qircumferential pitch of the studs

30J_ 30425 =150 mm
Smce 100 < 103.41 < 150mm | |
Therefore, the size of the stud, d = 24 mm is satisfactory. -Ans
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; 0 Lo ameter is supplieq Wi ‘lt\v
44 - er of 40° T e gtened DY means of g5y,

\/ ngine CY'"“. ler cover it'lblc g;lsket. Find- Bll]q""‘r‘
Problem 2.17 : A steam CEET e cylinde jing SU™ thy %

2' " i b us ; § [II
pressure at 1.23 NI L proc) g 12; d (May, zl(;“u‘
M 20. The joint 8 MEC ok =0 ymm? 0= 14 d=ag

dJuced in the studs. Assull = 1,29 N nlln- )
produce s = :

_ 400 mm; P
Solution : Given : D = 100 )
U D*XP =y

d on 12 bolts =
157079 _ 13090 N
External load/bolt P, = 712

0% x 125 =157079 N

The external loa

Initial tension due (0 U'ghten;;i,oxd — 2840 % 20 = 56800 N
P =

1

p =p +PxK
_ 56800 + 13090 x 03

| _3345N. | 7ol
From the table 2.2 For M 20 bolt (coarsc? ser#es)
| d =16.933 mm _
' : R 2 i
Resisting force/bolts. P = ::Edf X Oy ,=.Z(16'933) X0, .= 225;19(5-t

Equating (1) and (2) (
ST 163345 =225.19x 0,

63345
ti.1°22519

o

= 281.29 N/mm® Ans

Problem 2.18 : The cylinder head of a st ' ' R
Lt -10 : ‘ a steam engine subjected to a steam
o/ 1.25 N/mm?2. It is held in pressure of| ‘-

. Solution : Given : p = 125 N/mm L 14_ o (Dec. 2009 -
4 ‘ : ’ = , = mm: i

. o, = 300 MPa; FOS — 5 _' | . |

| Working Stress © o, = w300 : | ‘ s
T Fos =5 =80 MPa=60 N/pm? -
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For soft copper gasket K = Q.5

?‘:V-
The external load on 14 bolts ;:,\
= =D xp=2x 400" x 125 = 157079 N e
4 4 e
157079 8%
External load/bolt P, = — =11220 N \h\z
2 14 &
w‘v,ﬂ
Initial tension in bolt due to tightening e
| W
- P, =2840d %

P =P +P,K
= 2840d + 0.5 x 11220
= 2840d + 5610 (1)

Resisting force/bolt P = %(dc)zc

= %(o.safd)2 x 60 [Takingd, = 0.84 d]
=33254 - | 4 - 2)
Equating (1) and (2) PR
33.25 @ = 2840 d + 5610
d2-8541d-168.72 =0 - |

~(~85.41) £ (-85.41) — 4 x 1 x (-16872)

bz-954] . 2x1
o= | 8541+ [(-8541) +4x 16872
| | ' —
' = 87, 31 mm

Therefore the size of boltd =90 mmi.e., M 90 Ans

P{Oblem 2.19 : The head of a steam engme cylinder 600 mm diameter is subjected to a
steam pressure of 1.3 N/mm?. The head is held in leak proof by 16 bolts of M 39.

A hard copper gasket is used to make the ]omt leak proof. Determine the probable
. stress in the bolt.
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£ /1 3 N/mm’s B - = oy P
—————— wm; P70 ’ L
Sofytion : Given : '~ o ;; 25 E
For hard copper £asK¢! 'u’. o tighte"E 110760 N
Initial tension in (h¢ hl:‘J;) d = 840 > head
: = xX 38 ‘
p, =2  a cylinde
. .ach bolt ©
Upward force acting . La% p_n* 600” % 1 3._ 23000 N
Iup
p, = 2 =" 4x16
2 4 x1
000 X
10760 + 23 _ 076 mm
1 9 bolt 3, — 97

From table 2.

Stress in the bolt : ' " g
| P 116520 ;593 N/mm Al
S T L 976

c

J\froblem 2.20 : The bore of a hydrauhc cylmder is BOOzmICHalE::IL‘iat:;e ﬂl:;a;lﬁ;ubn; Dresg
" to which the cylinder is subjected tO is 1.4 N/mm T of
r eqmred to fasten the cover 10 the cy
40 N/mm?. The pitch circle “dia of bolt is 400
where d is core dia of bolt in mm. Take nomin

Solution : Given : D = 300 mm; p = 1.4 N/mm?;
D, = 400 mm; pitch of bolt = 20,/d. ; nominal dia d = 1.2d_

mm and the pitch of the bolt jg 20‘;\‘

c, = 40 N/mm?;

. d = -1d=084d
1]

Pitch of bolts = 2Dp
- n

nDp, _ mx400 _ 62.83
pitch 20‘/Hc_ _‘/(r

Upward force on cylinder cover = Resistance force‘offered by bolts - ‘ a

No. of boltsn =

(084d)% -

linder. The pern:uSSIble Stress in the bn h,, ‘

aldia = 1.2d. (Noy, 2011)'.
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