/
Design of maclune element (2026602)

UNIT-1 inﬁoducﬁom fo design_ |

Design Proceduse
). Need ov Ai=n 0F Ob]echc
2. Mechanism o¥ sy'nqu:s\'s7

3. Force a'naLH&fs

4, Matesial Selection
5 .Dcsfﬂ'n of Pparts ( Shape £ 51z8)

6: —reé'hm CL'b’)d. mOCu]L,-Caﬁ.O'ﬂ.go
F.  Production

8-. f\sSembﬁj.
Load : Amy extesnal fosce OF couple acting o a,‘bod,y

o5 wmackine Compoment 0T stouctural member 15 kmouwn
as load. Tt is dewncted ot P ow K.

Tybes of load
-fDivec{‘ or Normal load. : — |f Hre  lood. 18 ac{‘f'o’)q
Hie cois of blame , then it is Knows

f component

Relative mollon o

bespendicwlas  to
as  direct load - Divect load cauvses to change the

Size of The bochj" .

¢ Sheas foad :— |f the the Joad. 15 ac—mej pawallel
e axis of Plawe , them it s kmown as shear ow
Ysansverse load - Shear lood Cowse o Chaa’)ge
Hie shape of the bodxjo ‘

— Tensile Load - If the load, 1s used. to elonﬁaiB
the body , the it 15 kmown at temsile load.,

- Comb‘b”e,seivé, Load.* —
It the load is vsed to compress the body - thien 1t

15 known ol compressive load, . :



Meclamical Propesties o) malexial @ =

e Sv‘b‘en?ﬂw

R!tjlclﬂ'y

3. H avdess
4, T oUngegg
o B'b“erQnggs
6. Duchli

7. Elusﬁc.i‘hj
8. Plash'ci'}y,

?O

Ductile Matesial * — The moaterial  wiluel is Styetelied
ov pulled out imte o wure Kkmown as cLuchIe material,

[ ]
[

le. LaTﬂC Ao unt 08’ PICL cli_j“ountho'x) hLE, b'QCﬁ
between elagtic hoayit o 1%

Britle wnatesial @ — Tl

| wre Lan ot be
shreclhied « 1o brite Matex al.

Sy ol AN oyt o:)L bl
‘ | aﬁ‘rc
deformation  taket  place t"“'?”’f—'n' eloutie Limn 1 and
tracture point. RyitHe material axe Cast I¥om, Concrey,
aiqgg e,'}Cc
Stwess — Strain Diagram
g a
3 P
: . *
0 K :
B /\
E \!l E.// ' .

Yo

Elaghe Zond

Plas ¢ Zowe —
-S'hrcu'-,)

For cdwctile ateriql,

I~ ctem & e . ® -

Straum)

5—0'6‘ britte matexial



P dewotes limjt of Perb.ﬁonaﬂﬁ{,
€ dewotes elaatic liwnit,

Y. dewotes  Uppers yield boint,
Y. dewotes Lowewr yreld poimt,

U dewotes Ullimate point,
B demotes wah‘mﬂ ov fsacture poimt,

Excpression for stvecs om am
to ovmal, stwese

. obln'clug Plase, cubiected,
Mt divectioy, and sheay

§toess—

P4 If
A, = A/Cose &‘t. ! ;P

nO'Kmql_ 6“"?59.‘35, \‘ q,(—__l |
614 = -fL N LCC\";,O B P 3 PL !
Al NN Cos0 = 6™ Cos2p |

CosE

Shear. o tensile strece

= W) :.‘,‘:" - P o
6, = —L s = _[_,24. 5110 Cos B
A 2
Cos@
= -8 gin2e
2
Posmal stress omn obligue plaxe

s

_ (R +P - o
6n = ('_“1) + (f——lfz) Cos20 + 9 Simle

2

algo,

& = (BLE) $(528) ce + T, smae

S8kear styess 0w obhque plawe,

T =’(&9;££) 6,"5)9,9 + q COSZQ*]

4’60, L-L— :"(6"‘;6\3}5(1)}8 _1_"[,\/ Co.s?_—ﬂ




it B =0 P, = max” (psmciple plane).

Sm20 = qCoske

't—a—(n 2—9 :. (’)?A q() )ﬂ] 014(), "

? = fmo (,_7‘_1 ]

bsmciple Stress,

1 -P'-)— 2 .,
s.o = (L4B) 1 [Ezrr g |

—

Af(éor

Maxsnum  Shear stsess

N
Also, Toman. = f(%—(.—;@)l + (TK‘OT]

Qn. X - SechHon - S0 ™M™ X 507y
foree, B = 46N, P = 10 En 1 g = 2 kN, jmd & 4T

Q,Q: 30' 86003 QP QI ' Q). ;Ima%

6}_ = _P—'— = L'X'OB -

~ ~soxgs ° 196 Nfwmmr
e = PA lo 3 |
y it X110 _

A 50x650+50) z N/'mml
9 = 2 X10®

S0x(S0t50) - 0:4 '\'/"”')w)L



Mnoymal stzess at 0= 30°

_ Ex T 93) + (6?1 ’G) Cos 20 v g ‘-z Sl
6 - (&7 (87

2

- (he +j-'-) T (L’_Q_;i’) Cos 6O T 014 ¥51mM60’°

= 18 — (02)(0e5) (O<4)(0g66)

g 'I 8 — Qe ' .' O'.Q}l'IGL’
= 2.0464 Nfmm*
Sheay stwess,

L 6 — 6y 4 g €0528
T i ( 2 S-i‘z)m q

= _ ("6_2)51'3’)5‘0 e O°LIXC,0SGO"

2
- (O'R)(mgee) g (o.q),(0,5')
- 0:1732 + 008

- 022532 N/rm,,);

Nosmal stress ab € = 30°

v 6+ ; 1e6 -2) ¢o¢ (0:4) S0
c. = 16 42) + (16D costao )
.2 + (-foD) + 0-3484

—

lhheQ¥ SﬁQSS/
S . C,G
T - =
= O«1932 + (-——o.l)

'as;mm' + qcosno'

- —0-0268 Nfp o




ton26, = =1

- Rroe. 5
g;("g‘t, —'Q}Lr/
QBP = 'L—Q'o’)"(l)
Q-GP :’6\3011% '
O T AV | e

[ S —
—

—

'80 +\3'a7-' - 2“’7[.

—

I

& . e et
| 58) 1] E9 + g
= le+a —
= -} &*ﬁl‘l) 71_@01_')7-
= g W
= ;‘8 -)—0_7_48%
Q‘SQQ% N{'n’)ml
61 = \(61 + €
G e
Y T ES vy
= g - 0 32
=t ,10516‘1 N/mm)__
T'ﬂ)ax = \[ %LELJLT‘T

T '\1/""'%':0l

—_\




P - foscer
63 6y T Stresses
- Sheaf]‘nrce

9
T - Shear stwess
gl\, N - p"m"ﬂ(_i})k. stwess (QDO'X/ pmin)

propevhes of material

Sut — Ulbmate temsile s‘fzsem(j'}‘fa
Syt = VYield tewsile 61’663‘17“7
Oy = Yield  shear Sh'en?'ﬂxx

& € € - Stvain }"Unl'deécHo'{)aL fosce, unidirectional lom;l]
£,€, = P'ci'c’)ca'ple strain [ Produced dee to rmmi})ni stress)
‘—H/Lw 5y O]£ Foulure
bt Y —

. L
D\‘Zﬂ\j ‘TOOJI:C'OI' O_L ) 'r“old, o be ‘UII('L{
M'r) " 6"'6(’.’,‘. P ‘»' i e:;r,’,r‘_.l(’ Stae ",f.“, Oa)d

Haese 15 pesmaneat deformations ) i
4 Ta,  — o
, | A .. ‘ 2t
| e fv\awiumnf' (751 ciplec ol e / 3M’ '
(Rankine Theowy/ l ' |
! s e — S resanm ..*J

6\mqt < Syt (Yreld, tensile 61562@915)

or 6Emaxr < Sout ( ultmate stwas -Shfenﬂﬂ))

2., Masumem shear stress Tl/\/vo-gj A Posganis ;Womj)
T'ﬂ')a,'{, _{‘_ Tbewm,ssl'b’e

6-'| = gi Z. 6{’(
2 - 2

6' o 6‘)_ é. Sy{;




b SR R N o v 4 & L1 oo Rl Ol R Pndtaat-) (BRI
e eJ 0’3 ‘
Eynaz‘ é €pe"ml$Slb|e ¥ _6_:, ) _6')_ _'Q_AC (gﬁ
Biawal g, 4 £ L wt = ber
S Syt Stessi 6, |F,-8 .6 _q
A & 1 wml
£ anf t
R . C? -6__5_
s { aw i
\ i ; {.3
¢ ot T wl
&
\./4"‘
.
4, Maxtmum  Styoun erﬁ Thcozfj I B
_ - 5
( Hm'qh Thﬂox\j.) , syf'i: “" Syt
f ; -
) : |-
U s = &€ _ bsy"t
_ 6‘2V S*‘T ; ’ ‘
- (a B}
s %) E’a‘)e:o'gg
= PLL é 62 \ 7“’73“:r
2 AE 5yf . L..u
- | ! 1
U' ) I 6? e ‘ /‘ :}/ﬂ’
i /
- dle2_ 6 ¢ dA
u‘l - 2€ [ ' o2 + 6.;%] S)f(,“ ’/f e —
W / v 4 “y ¢ "A,
u, - _’_ 2 /
! [Q L83 +'6 J / %
l2




5. Maximoum distortion enerqy ’rhcmnj
(Now - mises  Haecory)

Distostion Eaerqy = Stvain Cnesqy

— Volum glwict
Styadn ener

/
/
rd
a‘{-“/

2 ],f. y
Jakzp [(G-G‘Ql-q‘ (6";—6’8)1—3— (%—6})] £ 37:? Syt®

for bioial stress,

3 145'2—
‘X 6‘1 "1’6.';1"2-&51 +6‘1%6‘;]— vt
—_— )

2

e . 0
belmq cooled by .fo’?féd f

" \ “ ) 5 C Hla 0000 i
QJ‘)@ ' 6 C (}\ X ) / _,_‘L'/(‘CL, -{1 "‘J«a S‘V‘ _K_S Slea
o= L ‘ (:-,'"-’ U J ) b) € (, ‘a
/ “\ (’A“"l([. J ? 1 i .
¥ Y | ). ) 1.4 4 \
\OCD\(J { ).( ‘:‘

M MPsT @) MsET,&) MDET.
Tt \,.'eld, temsile sﬁmaﬁ/» of

- =
I '

vsing @ MPsT

| - M = 0:3.

PO 15077 ° (lho / ~ N/= - . T 631:0

snotesial 15 o % M
| o 16527+ 9% "'_F—- :

a- S tS (37T

' 2

L Ry faw
- 18 ¢ (;;im) ) Py = 2EN
AdK2

e - 4 .8

~d  ~d
6 = LI | =7
q =35
6::..—8-——(,—‘{;) 7\‘&"

~d”



iyom  MPST,

—

O £ 5t

L. (th) £

@,‘_L'__-’lelogs 450
d,L
2 e G4FT 3
d ol 450 ’

136615

61431 + |.05
d‘l
61977

. 3

= 150 %0

d
d> £ 13-77267
d

L 45p

2 3%y
from MserT
6+ — 268 4« g 2
A
l[,';l 3 .
Fdz] + ["%5— - 2« 8147 - —l0s
a5 dr "3 & 4sor
37 7355 lJ025 3:8%2¢)
d d" 'K = #5p*
42.7g
1 < 202500 A



ot 4 K
«e2d

45 3"”8 L 455"

d“.’ Z 204.500

Ls.3H13

Tybes of failuze :

//—\ccordx'm to lead ,
failose due to tensile force

e = £ - £
! A bxh Syt

bulled by the axdal

Q. [\ 'bT)il(L o}((l sod |5 lwimﬂ
EN . I The tensile sﬂeﬂﬂﬁq

tensile rjm'cc of wnagr e
of wnoterial 1o 2500 Mla. Find the diomefer of the
wod «

e .
IV mat. - dwctile ( Mild steel)

Pz 8 kN = R¥10° + Syt = 250Mfa
P
A TOm
3x10°x4 _ 350

A d®

d* = gx 10°x4 . Ho-F436

ro?so X TS

elL =&+ 383
://"':_-——"‘—



Feulure due to sheas fovce, L

S ' ) <
U - bxy, = SS}’ e S-Yi ‘?F—“‘i——d\(

2
OR . . e e o '
Q Rﬂc’bﬂq'tﬁ block of dimensior, of I5x10x10 wm s
Subecte + - i o '
] d lo o \-)ll(‘(]a '( (0 ( E’, 0{]“) (L‘i’ll {‘1"0'6)(1 a \.-;L,Lc-‘c
foree of 1o kN o0 s Squace. f;uvs']ac(’ > Frod. e tewdile
stremg e of swaderial .

S
_8,1’5. = oD
2
' Syt = 200 :21’1
Foaluse due C_“&USW"B’Lﬂ load. ( Compressive lood),

sgrusning orce I fovee betueen o obJects 9 costag;
'Crus _

J |
P Z 'St = 25 PN AR VAR
& = Twd = 0 o SOOI
o . 11T b
Qe L ometnl Plates AFe 1o S Ry P

\"L U3 .‘J " /", o
mut amnd bolt as STOWT T Mmﬂ To{ﬁm\f T
[i’ tHhe C® US(/\J‘WUI S’tﬁé{mﬂﬁq Oﬂ' bolt 15 BZZZ 107w

056G Pa . Fimd diometer of Hue mut? “idl T
- P
S b
0r5x1p? = LOKIO
loxd
d' - '_—'— - me



d.

S

Qeq | O(h (CL' b)‘ Ll llf"ﬁ){ “ eel) Transient

) Cw ¢"l’b__'

C.?Segb SW;-)

"Styan 'a“cdpiolbj 1) cueaded
b oslsaly)

but Heay ot
{ue 1o o

T oLk ce crealdel 4
\-sylad) (eI 00,

" "
e S ) has (,\{C:“"‘”L] . o ‘;_,5 ”)091(,1)
2 ' ) Tyere
'\C.cj!m\ (b—C)— Sf‘ead)j stode Csect COBVE
Cyeep .

s . u
roovement of dislocotion.

"1t lhappens due ‘o the

r’)\eclion (c-) Accelerai‘ed, cseep
"“pue o rmechﬂg i makesicd strarn zate

‘bﬁ(l,bld_l}j i u

Creep ©
seeh U5 defimed clow ond progTessive deformalicn
al with e undes a consta=t sﬁcss(lcaﬁ)r

of 7%y Qe ¥
Crseel d,ej'o-mrﬂcd‘fon s o function of <tress level
G- tesnperoduse coeecp become’ t-rnpostant ]‘vfcomponm‘é

Op@yaﬁﬂg and elevated e, mpesoture ¢
Fot e%ﬂmlolG; ‘ +us hine Blades, bolts and

mnal

— creep stvength of soatesial s dlefimed

Creep stremgth
anasdmuen - Stoe H, [stress ot Hie snaferiad

ar T '
Coo) autt f,{-a‘r)d for a S\vec(j]ico(, bt“‘blod of +ime LU Faoud

oA Cess Ve d&jox snaltor e

17) CTEOLEL

feam O‘f(aﬂl

Prbe o Hae Sl <tation-



' IOQ.J ’
Rl).l i +o bearl"n? d,y'namlc
m ’

P
6?:¢Lxd

Foulure due o bewcling,
(@ b "

b

Be"ndinﬁ equuﬂor), [:,:] ‘_(;_—

+o Tovsion,
Faulure dus,
Towsiom eqm&{m,

1 Stracim 1) creates Hap

Tione Strain sate, oecyeatey -
(Sﬁf'am n, Stram vode ),

to Stvoun Haro{e.zm'mﬁ STrci= rate cle creayey,




Stwess Comcg)ﬁaﬁon

! Y

~ | P ooy, |
Hae locaﬁzaﬁon oj* lfugl/. styees due | Stsest Psofile

Qtsess CON centvadion fs oltﬁmed.al

. ) \ —"LQ g SR «";" P E—
to the 193 eﬁ] uimwﬁJ ’ oresent 11 O 0O Yoo T_ Smax
componen'ﬁ o s aolwula't‘ C‘f\ﬂﬂg"l Of' 5’ oo S

| il &twess Peofi le
cx0ss - section %

Stress concentration Is oletermimed by Plwto €1azﬁci'hj Method.
m Photo elasticity method @ shecimen made up of eboxy
sesiny 1S kcb’r oM Hare bOIQT;&SCO!DQ loaded. af +Hae e,d.gu.u

Stress COM]L"Qumhon tactor, |
It i vsedhto accomt Hie effect of vaviakion strecc
distsibubion .
_ oo™ Stress 1 &G'com‘h"nady
kfc =
: NDonuncl stxess colowbed
by elementry eatewlahon

L«j‘(‘. = ,,6—‘"0)(_
]
Cmat > | kfe =1
Ge
e ' \ Wy
ke = 1+ 26 | (\Ta
whexe Q- semU Mayer axi's \U T

b- Semi TOIDOY Qxls —Ihk—

eemgé# 4

— 8uoden dus comﬁmud’j <should be avoided. .




o B’ Tnabm'nq extra  wotches, —Y_ =

— By @noking ac{oliHonai Loles ,

' ocleria
— Q.e'movmﬂ encey T .

—  Fillet sadive, [w -
— -
— Undes cud e — |

—  Nloteh



UNIT-3 Design of Shaft

"Shuft s ~a wnechanical satating mewber used, for
Fransimit  tae |)moenr°""
Slma]"f
= Machime. shaft 5 11 s an ;m-('p_ﬂmL fpart of Macune
example crvank gmgf‘fc

= Txans ' ° . -
.'XTUSS‘IOT) Shaft, Tfiilcg';lt?fﬁ; Lime &lofd
° Lime shaft t._ﬁ . a/ ,_ﬂ
¢ Coonter ghaft = s
® Ovexs lhead SL\.G‘H‘ — : - Ezfj_”*l LEEJ‘JJ#C(

= ” Shatt

-

Fovnchon ,—
le Powers Tramcmission

Re  Support qear, puu/ij etc

l cad. on sl«u—H "
lo Towe¢iom

2. Ben oUYu]

3. Axiol Fosce ( Tewsile ox compressivy)

:Degiq'n o1 Tl SLL&H' om The baig of,
e Sﬁencﬁtﬂ — \=mduced. sﬁem'Hq/swgss < Lwouwkd be wuthiv
bero‘mfs sible liemit.

. P\iﬂ{dﬂnj - dejormaﬁom chould, be ' wufaim

bermissible [iwnrt

51'7)’63113% critarsia

l. Siwnple towsion
2. Simple bendi ,
3. Combimeod. to¥sion for be'zr)_ob'n?

4. Combined tovsion for bemdimg Wit axial ied.



I Sl’l'nliih" '{,’"(TD”S' 07

I,leﬁ""é %
I~ R E
L

ek -
L | -
TR L T e p- 22A°
T -l 7\ o” N d? 6 0
. Y " _(7()

!w 6T poki N‘
"Z' = ib " < ( O'tx'n)ll“k';;‘)i(’
- oz U - 2SIl &
' 'I"\('{"S ') (J = q[ /é),
VU o

ol Snnple l_%\"ﬂ@ll'.ﬂ(l

e J
-—-———-—,\I = E’L b C
I Y R
o T Ny ® d" A
€, —“%’;f < S ( Tensile, o% com}:'ﬁeSSN@

3. Combined. Towcion ownd. Be'noUm?

L= 16T ¢ YRy
~d3 6\b = W 'f"OT SDHQL SL\,(\:““ ‘

ot golid, i
S0 %bu;{ 32 d.7

ot hollow shaft, - T =T I_@hdy)

o =) =B
J R. | ~
—E = ,:‘;B_ - T—a ’ki X _'3 2 ,,‘ — N D\’ )
1 SR - ) 5 (-E) ke 4

for Lodlow c lyafy
T hollow ha. g
to St compaye 1y iy s haft

(1-1)<q]




Vorcion udth oodal load, .

t— g

4, Combined. befnoh"nt] and.

R L &
- 32M 4 A( ? ‘J 7}
e Kd] : above nevtsel osdg
6‘: + [8'\1 + P] —-——--n
Nd? __j r}“‘"’:*ﬁ
o— [ =S

T - (6T
‘Kd-% 6\,.; Gb" QLO"éa‘

. b o= it i 4 nebtsal ax’c
from ImasdimU ™ pwindiple Stress below )_A.-.{..,.

_1...-—-—4 6;-
{-‘L\f ij 7 oy «»-iv B é.j
& + BT =

6“, b'fgl = ’—f

= 2
//\d‘ _daﬂj] j(/nd) —H’])’f ('%?j:)
b T

ASMC Codle ‘{DS . tL\ F des Hj N e

Do S neclhonical engmen
AS‘ME S‘}ﬂ‘ﬂt@.b "{(\6 f\”,«.,!COJrl »JCClé’f‘! Of ?

Accovding o ASME,

‘ S‘L_at‘]c, Ioad/
j—or S‘/baf-f LUJ‘H’LCU.} "\.ﬁyulﬂ.y,

—EQT = O'S S\/t

'T’?:»em = 013 Syt

' fw%t%m% 4
ch;&'o'l less Huan pyitoat ey tuoift

— Fo, Tper( Hitout ww%““)

[Sui’ -0 Sy't]



stress ﬂmm"‘f ’ (‘ C”‘\

tgom maximom psimciple

. —-—7:5 [M+\WJ

S\mmL ‘—L- SY't
e j
7Td$f”‘+\fM_L+_TT] = Syt.
| aat!

Lae. = \/ L'f_;b)l_f .
= 16 ;
A {472

Tmax < sy

6
) TrgT MHTE LSy

ch.u'\/abmﬁ wmomesr, (Me) * l=0 1 Eflui\’a‘{(‘.;\d Ton l]ut" ('[t..).

(?max,’%: {L?;_’T/I" N - O

l6 " d Tym= ‘L'b e

= — 2 Undy
’_ﬁ.di— @ v \ml "'7)‘_1 = ’3 ?J‘Mc ’6 ‘ A

g S e EXE ™ = e
Z’S:d&-



\ AR SgTamic loagl,

— I S-i're'ng‘rl«) {
2 Load t

Ecllt:\u\r’:kv’ﬁ Mowesrt o5 EquiVQ(eni‘ 'Torciuﬁ,‘
bM =~ Combimey «j-ah'ﬂue. and s¥ress j‘cl(fc!fofbeﬂdi’y.

ket - Combined j'af"f}tte anol chress fUchU‘/ of torsion,

quLiva{gm{ Mowen f Eb. kt 2 1,

Me = L [@w)f JEsm] + (k)] J

Eouivalent Tovque,

| Te = J@be‘f(hbT)L

Rlc‘iu'oh'ﬂ Cyitaria Fyg @Le.i'iqDS M (:DefongizB °f
I ] GT @ I__ = I— Zﬁe_
J L S LJ .
o . J4 - 570TL ) Steengtn ( bearing of capacity),
pes G G "4t J I S -
: —— 27

U “ :l
W !
\ - i ]
N - . - - (,"

On- A buUejj 5 o\/(ib’lwn?}n? from shaft ar <hown thv'yu}‘a.
Tension at Hf]b‘f side. and glack Side aze 400N and 300N
wespec hvely . M M?L‘f of buu“j E Sk? s Find. Hhe diameter
of He shaft; given that fensile shcnqhq of $haft is GoMpa.

anol. YI'UDL 6'“’*“‘?‘/’ of the shuaft (<7 570 MPa , Combimed
fakique and. steese concentralion facior o] bCU)OUVﬂ and
tovsion QT 22 and 'L 'b('s})cc{-{\ﬂc_hj) ComfoLQlf"}‘UCh?P

of safety ad 2.
i

E—S00mm—l

tooN  BooN



"

Jiven, T = 400N , T, = 300N

W= Ok X q.8l = 49N

St = J0MP
Syt = DOMP,

bp = 2R SEE

T-= Ua _~’)> 4
= 100 X 00
= 5000 Noypp
F = 4001300449 - 449N

M= Fxd = %49 ¥500
= 39 500N
l\tf_oaw’mﬂ ‘&D A\S‘\{E J
0r 185yt = 013 xgp = I8 -2 Mp,
03 Syt = 0'3xs0 = (5 Miy

B I-IDQT = 16/\"/}%,
= 735 MP&

= 15
T 2(Fos)
kbx ™
Te = =
e Ky XT = g o 5000 = Gupg MbP,

°

L]

<
o
N

ti

2.2 x 3145002 82 3906 MP,

'\_\;‘,_.,ﬂ . 9 =
Q_Sar‘ T —— : \-‘)\C; S5
d = 3\/5.5,\‘)6\ g‘ \ ) g‘ [1546
o ) 7y



0o A shaft is subjecled to bemding moment of 5.5 Ny, g

torsion of 10 N if )’)660?)"9516 shear .S'Jr‘a'e'znaﬁ-, and 'j"dd
shenth of shaft walesial is HOMPa 3 g5 Mpa aes pecvely
Frod  the diameter of shaft ?
71'\/67),
M= 7.5 N
T = jo N
Syt = 8s5Mp,
Sey < ho Py

Tper = Sey = HOoMPy Qber =Syt = 85M Py
Tz St
= J s>+ o>

= 12:5 Nwn = [2:5Nanw
x1p3

—E g 16 Te

—_—r
A
16 % 12:5% 10"
A d’
d% = 200000 - IS g
£5:663

d =3fTso.553 = 67 Zi2=m

Lo -

-
-

1 s (315 +12:%)

A o (X . 20
= ff.gs No = 22-10x10" N

'

!
-4
. CA
=y
)
V)

|

O
4
<
-
~
wA

g5 - 32X 1 @rio3
A d3
d3 . 320000
267025
d =3 19g3uy7 = 10621 < ||mm

R

The diomxeter of shaft showld be Jlomm-

1193 3447

\




(&, {_'A

Kei P . i ‘
comn ponent vsed tovestsic 8 Kd‘lﬁve

.. aild. sleel
Lﬁ*j | between & hatt and hub.

To toN - (
The sthength of Koy 1s ctfuuws loss Tty styength of shatt,
Types of key, | A‘
" ! ! 1cen fed 17 OF

le Sumk LCL] o That \u‘ wlyel 18 f‘”“’[
between él\ﬂ“ and, hube Fhows al sunt {’9:1,

Qe KQC“?!«J((IM‘ Sown k. }.’uj ;
It 15 'a‘ad‘m)c]cdam -{*a])(‘aﬂd 6‘1(17))(,4 LeLjn
r

9 -
» ”

b. Squaxe k@y,
It is modified, {03 of woch

—omﬂblazr baxj.
"t ws %” _
C. Parallel koj i
At 15 aleo 'zrad‘qm.cjuln's L€7 fos H::
who Ts ol taeyed, iy \z ==
- dimengon. —)
d Gib-gad ke i
H,‘ |.$ eCLQ/{j -1-_0 75\673)0\/6 oY [x“'*v-- v‘,_.»...:.;),
I~nsert, ’iﬁ;'
e . Feather b‘j X =
— ——
e L e
N Ghodt ' ST
e 1t or : Axwwﬂ'
I+ s used o ""507) ) N\WRN
Sl o y
O‘Nj o Lo oY que,

5 Woodsdruff ke |

1t allows avqular o,
, usalignmyesyt :
team vsed i pypeped] eLL:z(— é’fﬁ;‘ﬁm s

15 eavy to vewowe of imsewt belueen gﬁ% ond, Sha i+,

Sy
3



;
WA

~. Saddle Key @ —

mvsadtﬂe kmj bower Ttramsmission can

Aricton only s Hs olesic]n can done 0N
T:=Fxy

—

[ @ "'_U” SCLCLOUG
@ Hollow  Souddie,,

Se Tamgemt kﬁ‘j: =

o Hug 'ﬁjbe of lﬁbj Power +wans mission 15 0ne dvechon
like, o acldle ix cyc(eo

Lo Roune., kex ' =

j ‘JC ',% Xl ﬂdiﬁd; N 5 L‘uk*‘.i cn?d @

Its C¥oss- Sectiomn 15 vound 03 ciyeudon,

B. Splhiwe l"f‘j g
"]t ',)J(‘»V‘li(lf\ TLOYE, odet 1o0Q7 T}‘Ji"'\ltﬁ)))

5 ) y
DR l(’% S Qam ra e

/\DES,I'CW) Of 8()7')12 1\(” e
can done from shatt to key il

Po wer oS ussiorn  C

hj ‘L’O ,/L\.‘3 oo

P - 27ANT
- =
T - 16 T ,T: 7‘[‘5&3
s 7 Tras R
Jure due to shear fovce,
@S-OJ - FK F’l; :I :I-—: Q’T
Te = 5 Py, A
_ oT
Te 7 oud

T = TLNM‘ o

pled
2



B (@) Failyse due fo esuching - U
. R . 2N )
6e e I Lty ‘.
s T
L = XL
c d il
* )
: '!', ) dil .

.er'
e
—
v

Stobh-2 Y
Step-3, b d e Le-r -
rop 2 “gth uiddit, amd, Huckmets of fay
Steb -9, Clheck Tioe j-ou'fu'ae clue 40 Cr Ushy - o I
. ) N~V .
Sl"ﬁaya {I{:f ’ (ld’

Q. [ ; +e it
i 29 imd, Hae djame E3 Oj- s 1“5(1*5)5'70:,1.;7",;0 20E L1
oower  at T R
,‘l e - 302 Th  ANal, ciesqu) Hie burauf[‘
I ohear & . L SUNE e
- S B'ET)SH/\ @’U)d CWUSWM Stre. 5 o L‘ Ly
20MPo.  ov Somp ' 1 s °F Fey is
o WGSbCCHWl? adso if yrelol g l“ )
A 7 %fTiulf

"

tencile  streatn
‘™ of shatt s 250 MPo_ oy 330 Mpy
&S:_:F-"" !

i
e N
LR < A

v

g
v
¥



o Pt

Copling wneams  to couple ddfesent shaft
B\/ Couple, |

@ locwease pomb;|;-+lj / _______

o, Maclime,  become less WVCB E:K

@  Cost effective o ———- !
@ EO.SSLI o wamtar |

Tybes of Couple

I Rigid, couplimj © ltis used when shaff  azve
pe-o’j-ecH\/ CLUCjZD.

Tb e B 5
" A==t

Q’). ‘\'\Uﬁ’ Sleeve C(_‘UJ"-IEM_

b). ‘Sl"’\"* """"‘U}‘f o "-i‘\l“‘(} o<
Comptessive = :«u}»liﬂ?
A). Flawee cobpling
D Prol |ty

(1
@ Uwmpsotected type.
- - |

U,'.-'\ Masime
PO Flexible C(‘Uj‘“v':q . Hherve 15 ‘/\/Ou/"n? Somne, TMIS —

beﬁitdé‘e’) tuwo shaft | the 'miﬁ'o.h‘?mmmf

'fll;‘ e

o ah’qmme.m

0y be. mﬂgU'Cw o—liqmm&m‘t os well ax jxio&
ojicimmem't . _B d_:g__
T—\IP&S NG /\‘zﬂciulll’é‘ Qﬂﬁm et T

(B Axial aljﬂmmen’c. D

(M Bushh Pimn Coupl .'«n? ¢
Q) Uoniversal Cou_tnﬁ'zmj | Hook's ']oiu)‘t— (F\"nﬂ wlay)
(W Oldhen coupling (Axial),




