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Define the threaded connections and write its benefits.
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Find'the'diameter of the copper screwed stay of boilers. Every stay has a
12 cm area of plate. Pressure of steam is 1 N/mm?2. The permissible
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T 18, Piex SN & anu-gify qun 3w ey
Write the advantages-disadvantage and uses of cotter joint.

ST FHE T & T Ao I FreAfefaa ¥
gl“‘ FTE SN 1 Fese Teat 2 & wom S w1 At 397 oft s @ 92 i v Y T

TN 30 e ¥ e A A ¥ fr, () s feste 92 da W FEi ¥ AT Bl € q
(i) S R ¥ faw fmdl T 3 g1 wea ot FEeR B T "
TN ST AW F HRO1 A T g F AF I9E T D {6 o 77 A q T A
Gt ST WA F FO S ST H g A S SR—

() TF B ® g T W =1 fopedt wefih o1 & Sre
(ii)mmmmﬁﬁmm(pistonmd)ﬁm%—é@?ﬁ@

(i) SThsh LU R *I sg= T gve J Ste

(iv) 3 ! e ve & v g & 1Y Sl C)

(v) Fs1 3 & WY fafeusy Y onar @ Se N

(vi) 3SR TSI (tool fixtures) Wi \%

(2016)
nd stoket type cotter joint.

(vii) g e (foundation bolts) W, S| %ﬁ
meo.ﬁmﬁ%aﬁ?aﬁaﬁa@g%m(n{s& FI fad=an #Im|
O

Describe the design method of @ ig
34T Raite 3R Aide Biex 5i1s o 3ifrseud fe 33 sign of a Spigot and Socket type Cotter Joint

3 TS F TAME e e W Sred F A yge (BTe T |iehe HE SIS (spigot and socket
cotter joint) ﬁnﬁﬁmw%lﬁm@?‘p’m%wﬁ

d—?ﬁfﬁf@@?ﬁﬁm
dy 3R d, N T qA I AW
d; = feqmie o iek H AW

d, = ke o HICR I AH

t = T HI AR

t; = foqte FHer it el

a= FR H fFR  foie & fR a5
b= FieX F AAWH wrer) .



. .- Gihe FleR Hl TR
o, = B & 9 ¥ I T Hfcwe|
t= HEI F qSid T 3THT FHaA Jfqaa|
o, = HeX TE Hihe o foie & ygrd # e swivm wfoee
(31) T YR & I NS BT HHA a1
(i) T ¥ B3 BT B B

m@swmm g
= B H FATI HE FHT &TFA x
Pt=§d2><ct
q d= 4P e 1)
TG,
(i) Rrite &1 82 W ama § 3RTwe & fasrz.mamsa&ﬁ%%l
feqie 1 8T & 3T (across slot) T &TFHA e A TET FH
T 2 — |+ aredl qag
=(—d2—d2><t] 7 yy
: N |
pt=(§d§—d2xt)ct ii) ! !
T (i) T T S AR d, T ¢ I Bt © g 91 X |
I hIGT H TTESA B bl THHLUT (vi) & Gigh & e e | ‘
?{TG&TE{T%I % : v
(m)ﬂﬁmmézwmﬁmb 2.22 1 SATAHA o 2.21
K

28 d, feran < 2|
TOheT BIAT—{ 2.23 o1 STaeiIsh Shifsid| |

FAAH STHRE B S TR 2 P
4 To7 &1 shdd e drel &% = 2b x ¢
P,=2bxtx1 .(iv) T o WA
W) masarﬁﬁﬁwaﬁaﬁmm ez %1 e o 2t '/
k| |
31q: FAq TEd a6l |1 T TR = 2a x dy e ml

P=2axdyxt (V)

wuﬁwaawﬂﬁa?ﬂmmmwm% .

o —

fa= 2.23




@3Wﬁmﬁmtmuﬂmmmﬁmm g W oft Qe A H A 3T
H “Wmm:z(d“_dz)x(:

Pi=2(dy-dy)xcxn ... (vi)
wmﬁmmmmamﬁmmm%l

@mmmﬁammﬁmﬁmm faa 2.24 &1 TEAFA HL
WM gag

fors 2.24 \k_'
Tihe A1 HIEX H1 HRA (crushing) T O arel QWQ

=(d4—d2)xt
e T N HKX B T WA P, = (d, - dy) & t4 06, D
(viii) Reaite a1 BTex &1 B (crushing) & fa 2.25 &1 STERAHA HL| TT FHIET

FIR F ¢ fR | foiiz & FiR 5 goud

P. =dyxt xo, .. (Vi)
(a)v@gqmzésm@vmm
qried 9 F1 9 BRI B B 9% ST wiX N :

nﬁiaaqﬁmézl e H Srg ST B # fFeEfefay
(i) i @n ¥ 3odE &1 o 226 W
HTAFA F

femile e =1 adten ) TEY A TN SAF -
" FIeR 1 grires qmed

pc=g(d§—d§)xoc

&
4




(i) Raite BIER &1 B A IFFBA &1 97 2.27 F1 TaciidT H1|

=7 2.27

feqite SieR &1 HdT e FA el &G = ndy -t
: i T (P,) = ndot17T

%hﬁgﬂﬂﬁ*%ﬁqﬁswndard Proportions W%@WWWW%%
o 4 F W g e R E ©

dy=12d, d3=15d, =754 d;=24d

a=c=075d, b=13 kOASd, t =03d

T {3 9 & A=rid BT &1 ¥ (d) I1d HL, S & IR WS & STIIT o BN
I H A S R s«&»mﬁ;%a«wéﬁ%ﬁfw% T 7 % HH @R 9T

e (o,), T Sfaeet (1) Td i qaeel (6,) S E S e T S He wideeh 9

FH 1 S YRATT & 9 =fEd| %7

Ugel 21. U Hiex Sirg A 50 kN &I 714 9 He1 & 2 &1 ST, Bic? DI AT a1 Arerg
mﬁmlm%mmuﬁaﬁqo N/mm?2g|

Find the diameter of rod, thic ss and breadth of cotter to bear 50 kN

stress force in a cotter joi e permissible strength of rod is f;
=60 N/mm?. »

gel feam %, P=50 kN &}
Ol & BT &1 9 d, FL F t daPEeE b 2, A
=ft><£d2
< =
_ (4P _ [ 4x50000 )
Q d_\/(nft) \/[“nxw j—32.6mm

et ¥ fog 0_ d = 35 mm
TS H ALk, - ) =03d=03 x35=10.5mm

qgT BE &l (b) =1.3d =13 x35= 45.5 mm
uge 22. U P! fiea-T¢ Fiex Sie aR 19 2 A 9t 3| =M Rdver & ww &1
% 2 MPa % g1 ¢ | afe fie1 &1 =¥ 180 mm &) Y, fvy &8t wor a8ifdTe
(i) B AerE aur 9ers, (i) fRmiTe &1 =)

Flex P Aierd Ruife & sara &t 0.3 T 9 U1 i€ Terd & R £, = 50 N/mm?2,
f, = 45 N/mm? d|

The piston rod of a steam engine is connected to the cross hand by cotter
joint. The maximum pressure of the steam in the engine cylinder is up to
2 MPa. If diameter of piston is 180 m then calculate the following



(i) Thickness and width of ' o
cotter ii) D
Consider the th (ii) Diameter of spigot

ickness of cotter 3 times the diameter of s
' pigot and for
joint substance f¢ =50 N/mm?2 ,fs =45 N/mm?2.
SE W 99 519, p - W9 &1 T x fired #1 e

=2x " 1802
4

n = 50868 N
w7 (£ w0

%W,éﬁ%a@m%mﬁﬁ % ferg,

P:ftx(gdl?‘—dlxtj c#
el d, = feamie =1 =, ¢ = #f T
fen 2,

t =034 .

¥ T
R 50868 = 50 x d2(0.485)

o d? =2097.6 ﬂ(&as mm
d; = 46'my )
379 HIX FI ARE, t =03 d1=-

, 3.8 mm
\ t = 14 mmi( J1T)
e I & Hid H TEHA g & fog, Q |
P X 2 bt
a 50 X 2 x bx14 AT b=4037
Ad: - o 41 mm (H1HQ) _
23. 95d SiIg &I THESU ¥ a1 IuaT & fafRau (2013)
Explain the knucklejointand write its advantages and uses.
Fygr R g asd e ( joint) & IUUNT & TAHTST (2017)
Ko CAN T R T | T <1 UE w1 Siren S @ 99 W & 9 61 5 e
g1 afe 3@ g & o meg) 2, A THF HerEdl § wedted s o gRftd o < 9 71 39
e ¥ o 9 9% 3 GO JRE el R
fost 2.28 o et 21 39 M % folt T g % R 1 T (upsetting) q41 H
F0h 3@ I 5 7% T SR Al B % fR W 21 g v ¥ fR W sf T sifa
fame o1 91 I 2, 98 B8 9 AR 2| R fowe & &= ofr@ aren 9 a3

Tl ;\mélfmﬁﬁﬁﬂ%m,ﬁ?ﬁ@ﬁwmaﬁa—mmwﬁﬁaﬁ
ﬁﬁm& | SiX-foF o T W 3= g 9t A 6t S g @)

}e————45d omfert 44 ———-{
() ——
‘ WSV . >
/ I\
aree g fau \1‘/
A c= 150
-0, = 20 ]

!



1.2d . a=125d
o~
R ) P
Paped L1110 — AN —11d —-—} d
6o A _ -
T.2d
— 1.2d = b=0.75d
\ 4
0.8d ! 04d=e ~o
Twe-fm wrer /L Y\ 0.250 O
1 J
e "ﬁﬂ‘—/_.dﬁd,._ j femre
=3 2.28 FHa oS

N TAT 3YANT Merits and uses .
Tg e WA © Ud Yo § S9Rn 9o Wel S T €, anfe o gfaen 8 5t @ R
mwmsﬂwm%wmwwwﬁnn@ﬁam@ H fopan ST €, SeretuEE,

(i) 99 S ¥ Sch5ah SUE q1 dled SUE ] e,

(i) TERRe 39 ) Hfea i SreT, (b

(iii) U T B & WS W,
(iv) SR & faeot oy (diagonal stays) Q’@
(v) fafe= gfaaal ® <fadl aan S &1 e aon
(vi) Hﬁ—ﬁ?ﬁ EOEE (tension) 3 W,
Ugs] 24, 7%d Siie & fUHEA (Design |
Explain the disign of kun ’oint. :
JAT Add e 31 e 3#“% VTS ST 7 TR O 3RS BT © i T o W

e ! e H1d 1 S § a9 ST @1 /AT o w2 § e 9t p 2, 3R e o ¥
werell & fou o, Tedtes qen o A £, £ Gl £, R
1. B &I d91d § 3B &

BE F TE W=§d2 e, d = B F AW

e = T T ATl a%d x a9 W IR e

- @ gmed p =" g2k £
g &Y i Gerdl g f, 96 BH W d & A4 fuifa fea s g 2

2. FPHaA- # 3B g
Tl 6 {99 &1 =8 = g ,
ﬁ ﬁ?ﬂﬁﬁ%ﬂﬁ:wgdﬂ (fA S w7 & ©)

T4 ! Had 9, p =‘2x§d12xfs

5g g ¥ A % o ¢ F U ST el 2
3. B8 RR (3 amet wr) 1 el A IABer B
A R ¢ = 3TE % B8 F T, dy = @ TR F1 9@ =9 79 o = 3@ fR F A




T G TS A H T T A S - >
=2x %-d)
. 2
% R = st @ WA e wmed,
p=2(d2—d1)
2
4.%Rﬁﬁmwéwﬁmm
A o b = fameEr 9m =t A
mmmwmmmﬂxwxzb (e )

(wﬁﬁ@%am%ammw@ﬁ?amWMI)
fomeer s w7 wme, P=2x—(d2;d1)

x a (M) (3@ R 1 Fd9 2 TE W/ M)

xax f, ()

x 2b x @T‘W)

s.aﬁaaﬂmﬁmg’m ’
aﬁ@aﬂmmﬁqu@—d{)xa\&'

- 3E H T T, P :(dz—dl)aQ
6. RreeR RRY &1 915 & sawe 29

ﬁnﬁnmﬁwmmﬁwm(

.. Tomer R # o ameA, P bxf,

7. i & o fafar an (an wvdis=) § B 31 3itE &1 /B
(a1 88 @l 39 & faog fafar 4 2 1)

IR g4 ¥ A 1 33 &6t o He Il &% = ad;

ﬁ?:f'mwaf, . ady X f,

8. i1 & ooz feafRa (@ Nmmamm
(a1 foreeR RR & faos } o &1 3 )

I < ® | = =1 foafan e aren aa%a

=2 bd1

Safe< SALTHl 2| Te THINE & au1 341 318 & o9 uss vl T

| Tl a1 fi9 & =9 76 S Suged vendf &1 waa v sk 39
A AR (2016)

is required to design a knuckle joint to connect two circular rods
sﬁ}
sm

.. faaftn ame, Q P =2bd; x f.
W25.3’fqﬂh&@ W 50 kN &1 TH 31&fa &1 9 & 2, sired & o w& =&

jected to an axial tensile force of 50 kN. The rods are coaxial and a |
amount of angular movement between the axes is permissible

determine the diameter of rods and pin. Select suitable materials and
assume suitably their strength.

&cl fea €, T 9 P = 50 kN
A, A9 Sfqed = 80 MPa = 80 N/mm? = 6,
i Jfdee =65 MPa = 65 N/mm? = 1

vt AT L L g e AN




gee 28. ama?%u‘t%m’rg (Joint of suspension linksﬁ?ﬂf%ﬂﬂ@'
Explain the joint of suspension links wit igure. . : o
Kiora ﬁ‘ﬂz.zﬁsm,m@gaﬁﬁqﬁmémm%ymﬁ%ﬁgggﬁm
m:ﬁﬁﬁ%waﬁa%mmﬁ@ﬁmﬁwﬁmﬁ%lﬁﬁg dhadgi il
T 99 2.20 F 3R, F& A fi7 ¥ fou B QA H& FA9R 2 91 2, I _;ETEFT
F WA R FE T NR FU-I-7 {7 F =g foret sHfafcaa s S |@
L ,

"%

= K

RS .

.\Oﬁwz.w w
[ Tehd Iell 3Tfe & @ e T )

% 1 3iflisers aun R 9930 R/ ® 160 kN FTUR A

, IREUT fdEd quw e (Crushing) ufdsa HHI:
100 N /mm? U1 150 N/mm? §| U faxn A RiF % e 50 mm
Desi raw a picture of a sus

pession link of such a structure with a
o 0 kN. Premissible stresses, deformation stresses, crushing
‘:&es segence 100 N/mm 2 » 75 N/ mm and150 N/mm?2. The width of
links in each direction is 50 mm,
& \faa
77 W

230 § 74 foid & < qva femm m) §
F =l60kN=160x103N

fe =100N/mm?2 f, = 75 N/mm,? f. =150 N/mm?2




DM

Fi2

F -

3 2.30
1. s a9 F=2xZxd

- @oxlo%zxfdzns
4 4
d =36864Td mm

z.@ﬁaﬁaﬁnwmﬁm

Fz2 1 160x10% =2 x 50 x ¢ x 100
t

3. PO RR I Ba W il

2B-d) x f, A 160x10% =2(B -37) x 16 x 100

&:87 mm = 90 mm
0- F=2txdx f, A l60x103=2xtx37\150

t =14.42 mm
u%}h @ 914 #1 9% ¢, afcu g Heed o i 2

Wt =1
Ha: e \
d =37mm,t =16 mm,b=50mm @Yl B = 90 mm

Ueel 30. U HIU-§-14 @ -7 02 8000 N ®1 Hftrwew et aven {1 R ) w7 #fre
af gae ard avard @1 2/3 81 3R faaftn ufdes s N/mm? W)
Crank pin of a steam engine takes maximum force of 8000 N. Find the

measurement of pin if its diameter has 2/3 of lengths assume
permissible boaring stresses 5 N/ mm?

&1 T fa foq &1 =@\ d mm 2, @ faafon aewa
dx(3/2)d =1.5d?

4. o= &1 dee=

.



T 8000 N §& G915 N /i 2

8000
| =5~ =1600mm?
a 1.5d% = 1600 v
% s d=327 mm
‘H fere & d = 33 mm THY 7
3
ﬁqﬁmﬁt,t =£§1=332XB =49.5 mm = 50 mm
mm.w@l;waﬁﬁﬂg’fﬁmmhﬁm%? (2012)
at damages can be caused by joints made on threa
Iz @maﬁa‘r@ﬁﬁmﬁmmﬁm%
1.ﬁmﬁﬁwmﬁwmmﬁW%Wﬁmﬁ@W%%l

2. JEIRR Sg § AhsT ol qoram o =t 3
3.?%%@@@3%@3&?@
4. A T SIS ¥ HHI-THY R Te 7 o 5 @ st .%{sﬁaﬂ '
FRU THhg A 2 Q sibaohinibih
U2 32. T T 3R $er s 3 Reomes #ifw i ofraet ufRlg @a 21 S F
fftr = v oF @ werdf A A R ik f (2015)

o = 60 MPa, 1 =70 MPa and 5, = 125

Frefifed & o B Q

(i) I &1 ==

(i) e F 7 gERR &1 W |
(iii) Plex #t e 3R |
Design the slive and er joint which is resist 60 kN stresses. Various
parts of the joint de of the same product and the various stresses

are following

o, = 60 ME MPa and 6, =125 MPa
Calculatelowing

(i) Diameter‘of the rod :
(ii & of increasing sides of rod
ickness and width of cotter.

(...)
el fa}&P:éOkN —60x10° N, 0, =60 MPa =60N/mm?
G, =125MPa =125 N/mm?, T =70 MPa = 70 N/mm?

() 9 d=Del & AH |
e &1 a9 § AGEA qA T, TR (P) Thickness

60 10° = * x d® x o,

4
T 2 2
=5 x 60 =47.13d B ? b I g

d=35.749 36 mm

= 2.31



(i) B9 % 5§ T A &1 =g
A dy = Es‘f%a%@mﬁmmam
r_ﬁaﬁﬁzrégé ] 8

T FHAR F1e (374fq @) waﬁlaﬁ‘mﬁ IHA HAT T, M (P) )
60 x 10° =BE(d2)2~d2xtJor=[g—xd22—d2x—2— x 60

=32.13 (dy)?
60 x 102
P =
() =313 O
_ dy =43.2 mm d1 44 mm
(i) X F AR qo wrgr Q
e Wﬁmt=%=%=llmm o

AT HieX H ASE = b
mﬁaaﬁﬂaﬁmmﬁ%lﬁaﬁwéﬁ@?ﬁm dd 97 (P)
60x10% =2bxt x 1 @ 1x70=1540-b
I 40 mm ;

ues 33. sommrmsaﬁas%qqasaﬁaﬁa(ey t) &1 gam 21 g1 fe a9 ufdes 100
N/mm? & 3% 7 8 A diee &1 318 ominai) I AT ST (2016)

Useing a eye-bolt to take a of 60 kN. If tension stresses is not
greater than 100 N/mmz, | nominal diameter.
el e €, P= 60 kN =60 x 10° Ng o, N/mm?

ﬁﬁzszﬁ@aéaﬁwmﬁuQ
AT d = 19d =39 991
Ea
@Wﬁﬁ%ﬁiﬁﬁmaﬂp=®~ct

60 x 10° —%&d %2 x 100

=27.64 mm
M: 79 5 € A o d= %

0.84 de

\1 = —21—6i = 32.904 ATAT 33 mm - | d
0.84 ‘ ;
< & ) \?_/
afest | a1 Ferdl ¢ foh HIFe R A (d,) = 28.706 mm & T Eye bolt

grd AfHa ~33 mm €| fm 2.32
Ul 34. g R gR1 §HF a@1d ald diee &1 aufd S (2017)

3T 9O dd arell |iee Bolt of Uniform Strength T ford) See W Yeret (shock) 1 YR &7 ®
21, 31 i U s1=ierd ¥ (1.C. Engine) o facivet ¥ dice W 2l 8, T SUF WRIus ey
(Resmence)ﬁq@ﬂmmﬁ@ﬁmﬁ%ﬁﬁ@ﬁmmﬁl YR e




o4 2.33 () &, 39 W o w9t s3affr o 7 g A= * ‘
. , IR S HE A Afed F T2
(roo) W =T 3 TP -z W TR A 21 78 T e A e A s H A, T

D e Dy,=D

01 Dcl | l 0—1 C-l
Jg— e 11 Y (== e
+1 == = -

—

() (if) (i)
a3 2.33

i diee it d% (Shank) ?Lé *F FR AE (core diameter) & SET AT aqrer-d1 FH W q
TR (turning) X @ wmu (fa 2.33(ii)), 7@ diee &1 Ak e dfeaet a4 Fom| 795 A%
SR Hotl STENTHT FRM e e W Wiireel F ) SR 36 FhR e HAF T a1 FoH!
ST 3R SEF T STEYIHUT &7 AT (Shock absorbing capacity) W 9@ I 39 FehR FHHE ATshd
ST Ao W DA B e F o e S Siee F) SRR e F1 s o1 T T
a1 2.33(iii) W UM q1ed S1eT diee I % T 3 qi% H SeR[ fEm g 38 fafg H Az ®
Y | TF T B (axial hole) THF TSR WM 7 FasgaR s 1 Fehan ¢ foms 6 391
I F FTT-FHE B G, e F FR ATHA F TR & T
A, D = fou T fog =1 =9, |

D, = TSI & J@ A9 a1

D, = IS &1 3T

T, §D2 = g[_(Do)2 — (D)4

D=4} - DY

IT| Question Bank.com



