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i4iJl cjij Jsl- gtii pi i,1#i (1) ft cjs*lt
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JJt' ^llJ 6.uc,Yt el,- ee i-.rrr...^tf 1l3atl .Z.S/
Material used For Manufacturing Shafts and Axres

i^ji rl3* dF 6 !='$l crlJriill crlr crYYlJ AlJl dlAyr c,yi: eEyt c,EsL_: ,_el-=. ;r.c.i ei-:rlll ;l;iil Li!J+J. ,r$ls;-ll ,JS{:X ki_ll.L 6r!1 -i"e+ !-.1l-r- le litLk + 4+lt_ +rli crl;, l:+
:p.sj*u djJ airi-rl clr\--x :rfr ora qJ--=j cr& .=r. iir::^r1 i,s;r<: Jr "r;vr ,*" g ii
'uLc 4+-ti'fi c''li' l-:r+ )^,J d+= JJLJTJ 6r^c.yr r.+ e..i+ : .r-,_i+JSrr ,.,r. rr -l

.ir*_r.ll irac.Yl , JtJl Jb.-iJl crli;rul3 i.r.c)l e- !+ f.l3l-9 : .'s1*1l , ,1. ll -2
.JJl-=-il c-!,- j e+ .fu[-ll Jl_Jl J_"t ^ll -p:jl +\ _3

n:,rslt iYCl 3i pyFl: dlsJill ,cJs*tll ) .&. ,t. tt dhr-, _ei o_,1rFl ly3l c.e:!lt ryJdl _4.dALil & i-Erst., ,-'arij-ll dr:tSt ,.,1, i1 rr. C.i-l ;:t a+jJr ,r,.--rrri,^. )l _5 (,._;arg1_iJl

;rlJl ou t4;i '*":l 
"jll 

,.ir;. lll_l
Utc LJIL etr g3S:;l

!_,1_!l cilrtlJl J.=l *Jc' iJrilt U O1S- Jl

*,._;l*jt:;fr;i:i
.J:_*t _,* cili3 +;JLc 4+!Lil;J$ 6lj  :S: ctf

Shapes of Hollow Shafts and Axles tig'.tl -.pr- Jl3 i.r.c:[J 4,*.,-:lr cjLs-iyl .3.s /-
t 

1*,,Hr: ;.!-i a+r* lrJ.ri crr +"rr:t-l ;li..i fiJ^ ,rr, Jrurr ;r-,yr ct$:
LJ'a J+ir: 

'=iJl-9 
rslv rt! eilr ldlAl ..llj'' 6 6JJ*4+ dbir Cr r*t ,,rir-;$Jl 4rs*"_LirJr orrlx-=yrJisi4-il 6*+r,l eE cl+I* ll'-i L"s k+lt 4S!l ,ljFyl-c+.,ij:.J*-- dF +j,.,.r- lljgl :_ryl. ,r+LJjr tx..,tri o$i r.er a":_*Jr 4s+"r+jl .11--yr-uir-*rr rfiru +4;)Lr rrr.;;

The Hollow Shafts and Axles i3g.tt -pLr-oJl3 irooyt .4.5 /
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r,*'Jl ox (Bending) ol,.:Yl-r (Torsion) ol-;ilYl eyl &:!L # rJs .sJi -ir+yl .r-r*rre!_r,el;t,.Jl crls;.- j t.. !_r_r_r_ lyi ; irll +G.-ct:$ L $,.-, Ojjl d"i4l csJl ,.,^. Jlo.J+'ll r:1- Jl-r 6r.c'Yl el.jil Jr ac.ti-rr :_lr 6Lrr sr, L*- Ji ai^.--;lsJ rrt- Jr,;, -y1asll rli:;j'<+i, -,ul-,'ll-llrtrJ1 ;-,--i ,,r=,-r" +-+,inyl-sjir ,rfi j t4-r,:.i..,1 _d, cl
. ful:i-ll!.1_,,_,ll c.,yyt_r dits.ll +

t {39.ft JJr-.tlJ i.uoyt cllji.. .S.S 
/

Advantages of Hollow Shafts ad Axles

. JJ'JIJ 6r^cYl !i,+j+ c+-ll -,:-r .D: .t Al)l rG'i-ll elj+yl .-#,j'^fr:l
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Forces Affecting Shafts and Axles _.rJr-ollJ6,!caYl ,,ls, i-i3.ll .t:rll 6.5

' ,a LL-i k+ CUI jJt ;;S; dll+-r ..,I-,-lrJl p;lc cJr,.+ 6r^c.Yl ar:'i"'i

.(Torsion Stress) J tk+l .1

cJ.ilr-Jl_e _r eJl el_A_l .r"_rjl ;;3J +;;i: (Bending Stress) .5x rk+Y d"Jdi 1-S, 
..2lalc.J

. k-Ii..':.Jl c..,l;riJl .3

. le ,* 6r.cYl ;;, .4

Kinds of Shafts : 6.ue)l glgii 7.5

gl_.s.rll iucl gljii 1.7.5

Cylindrical Shafts : +";t:E 't i'r'oi .1

er:61-Yt i,tac ll'',*t (2),,L M

,-,.rli {;rr,.o rJ. +},",J- 6J:lrll _r_rYl ;. a-=fjjlj 6r.cYl 3tyi t .,,ri cJ ft$lJl sjlJt-)l 13.*Jl

l+.GJ JKi c+$J.ll-, ulill et+Lc ci'+ t-"S +rrlc i+S:rll el:+Yl

Conical Graded Shafts ; ir.L. 3-$. c,t+*-,rs+ i;-ol .2

i'.b" -j;* a4t4 it-ol iat (3) & 4a
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'r.ll r.ll . l. .l/ ll \ 0J

'6=s

6-:^c.tS LtJJA.ll grrrl$ll 
_:i :U.!yt crlr 6r.c.yl

U'aL-Ll ;c k :$ a3L:Y! 4+s!l ,w cisL7,_FJ I grD.J 1rj(r+ JrtcJ { rJ\ UJdJI (-!l.r\lj

1l r.ll : t. lt | "r.i . .': .{.tr i F-rF.Jt.1,rl L.J+.-9J| r€'ll) ,'rr: 4ijbll tuSlLr$l nllk_sYl

Graded Diameter Shafts: L..,,$. 1r!!! iuei S )

lrutb, i.t cti* (4) &M
,J!j,-illl ir1-r$1- s.,p La,;c.3 _ul_rdl_l!;rrJg etlJ_lr;\.iS i*:$l JlLlyl c:lr 6r^c.yl pr:.l.,.i
u'-L-Ll & Ul*ll k =rS futGYli <.-;Sl Jl-Liyl ,J. aJlr^ll .r_l_.,!l_l jls-,Jl c+x d.,=

.,.si+I;ril [.,lri ;c. 4+ltl iSJ.t+Jl olr\...)l

Multi-Graded Diameters Shafts :6,r.ui.c b-;S. JUlq "ruol .a ./

itt* i4rg,tAiQ ;t ct H (S) & rls*

u':l elll_l +llJl elliill c!i.,1ciU:l/+ jlrr;r-c.iS k-lr-:-y ;l;. qdlJt_l JlL!! 6r^c.yl f..-l
i$*"l+il crlrla-=yl .rl lt .J. k t.!; , jL$JVl G,.tU.

------ -- ----- /
Crank Shafts: 4#-*ll 6.uoYt 2.7.5r

&ytt itaoYl ,.* (6) p.t4s*
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( .,*,6yl J-,:+II cJ_:= Cr ajlj-i- :_i=-+ .Si tJS-r. -Ur :Ltii i- "^+- 
g!"-; l3*c :l ,!F-rJl l-ft

i,lj-,-r. aS;= Jl a;.rJf aS:Jl 4-:'-J a+.lrjl o*rtS'll-l Arll .:l;i')l ertsF 6^+ -d ,-i-*'-.:j

6-\+$l clS OlFl Jt' Fl.r*,,JI ','\' \l dr 4+*JJl ir'a)l 6r.:tJ g=-ffi;tjri
crl:$)l L,j,.l-i^l -l"' orct; ,Jl 6-9$1 4iiU.J(Mechanical Wear) g;;4il L3tJ^ t lc

. 4S$1S*JI

tt'$*,&, 

"*"*
-sJi r**o*Jr *e

5i",'*'
ru:ell .l**.* .!*x ri d,m"J! J-**l

*.&itrt *px-*.!! 'na;a

&-r,ll ,gtj^rJl rllt 4s1(7) p &

Cam Shafts ; el4.sJl 6.r.cei 3.7.5./'

e.:lJr" 6r*r ,-lS.ill 4iJU# C..,!r- ! ::+-1. .,jlJt-,l JJie Ca 6,r!t JA-l gLlSl r '-"s 
L;'.li ,r'*"J

+r-., & dJlJ5il r_9^c d'"*JJ,F!$]r ,.,\. \l (..,p crlsJl sl.r i:.c.Yl cij, . iilj--o cLl\-:L-e

@4 $ .,JilJl JlJi=)l ei)i ,rs 1-S a;rj asF Jl ljlJrJl aSFl

- 
--- .,jlFtr .lrr.r!ilr

&Ur.Jl it,oiiu* (S) P &
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lnterference Shafts ; dlit.r:.olt 6.bcyl 1,.1.{

1. 114 {
g d;:;tiroitrt+

i.t:t.tztt i,t clti* (g) & M

Flexible Shafts :fu*lt i.uqgyt 5.7.5 )

cl ,:YHt ut' -,i t++ l+jl ,JFtuJ r_, !t' kil_.r_r.: JJI_:* cl cl eliyl dr# asfjt g!.1 ,,:..i, "i(+-J srr 4Ju,\J dt (:l!$-s,J d ers+ t_s dd,iiil eujl JJI_s-l[;s aFG;IE=i]Jl kF _g+
eht++ a+illt 6'16+Yl cf ps:*i l.S d1... -Jl+llJ,.,;lll3 6rl;,rJl cqg". gli a;rLll ,jJtl! kljril

. ;ti-Yl
hilefil*{ftr Lubrifated

{j;*lt it"cYtH (10) & &t

Splinted Shafts ; ir.ri.cJl i.bsYl 6.7.5 /
qllt otj-i 6rc -+;l-=Jl 4-=l=- ,rJc. ,J<.r,. il.:s.,l rJ4c rJ'. 6-rl-.,, u+: ajj-,.11 6""-y! r.. ri ,.r^*,,:g:li: e g!s,i'll u*+ JilJl cr- ilsi^ u*-: kl clli^ll ,jFJl Jl gr;3-r!r ef GJ #lr= !rL+ d^,J
CtJIi;-.,ry(a:l*);lri^qTG; n_
JJt ,Js4 rJtl-Yl dis^ijJ a*^ 631-F^ll e j+lr 6>a3 rrr Jr r:Jr r,t:+ a+b,., 4+JJ,.- is-* ._l+J

alj.illl iJJillr ar-c L_Jt llasFll ..,,._ cllfJ (-5J:tL dEji+ Ji rf,**"1
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(crgS*lt ) i+i.alll i'r'coYl 7.7.5-/

cJlJl t)4+ dJ li)\;ll cJilr i.-:;Ji ,.,\. ^ll +:-ll ct Li.:.ll JFI 6:."c1 ;^ ;Liil el]Lra
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