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,.'ytfl 'U;tl te.to.T"9= Lvo+1e*"+,:t aljJl 91,1 ,Utl ClgJi y jiF,+Jl le.''+6ort,'.11 ,l l!1
,Jc &,-aU ri "l:ti J* ,+ &'-sJJ t+tst ;l-*t^g bS ,k cr).l,-3Jl a,ir-o p*;:-J -9 

.4jt t!
'? 'l t tl f+ : , r[ " . i ic3,a-*a i\ ;i -G+ q;l.:,t al:.c- ,b, ,lJi-!J et'L. LJff ji,y-<=i +;.

: +.;11 ,l5Lrl 6.b!+ +t;Jl

It 'it lll-r1.L1^ ;J^-,lj'. cr)L,-3Jl -

(ilj."l,-Jl) L33)$Jl-rjrl ,,,o -

tt4lJl-

Riveted Connection

Bolted Connection

Welded Connection

Countersunk
head

f$grrr ,htlg-ltgryLeff grdi .2 ./

Pan
head

Rivets et ,itClJ,riL.,.,,o - I

y Round Head;g,ri,.r-o *\s ,y -rl *,.,(l U44: 1:tLtl .q.s.Jl al*i cr" 1b,;JlJ.,..l*j Ci,o:

s 6.I rl-4-,ijl) Counter Sunk l .,t ti 9i L;.* Jt4*.,11 u*\s ,tsg-:.r3 3 Shank tl*.,,t,1 Ll+
41-e=:,-: sn-^36 ,33 ,30 ,26 ,23 ,20 ,17 ,I4, ,?;:Lc.r,-*t,,,(l Jtl ai i,J6=i r3

.n*26 ,23 att zi (JJ,,,,,-,JI) u;-:l*=Jl 1s ^-20 ,17 ,14 Jtt ivl crlir-,rr,.,il.:i;..:ll

F
L]

f]tl
L_l
Button
head

.----l
:

ItltlL]
Flat
head
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t

It 'i, t 
tlJ..,-"[.,,.^ L;'yb tlr.T t 5.1 

"t<=;lt

: qJlJl c,l3J.;Jl J! 1U}..tt +.c edr:

_ei -".rtJl ,j:;J[ :qc;,;Gjt 6.b!i .lJ] e y rer u rlJt pt;lt ,i at;>,U -,. :j5 J.- - 1

_r_ tl.L*l-dJJJ lJ

Closing the rivet head _rt . ,.,il *l &a.t; - 2

rt,' .!l '? -k+l ,,.-t'Jl 4$.+y;l;,.--Yl .rj>rr*..,l,1 dF.*,,J ,rt,. .11 4-.,:iJ.- e* l_o.r-,

.3llojt vi i-,*lr: oi.J-, t-! JJI 'Jo- ff y ;,'ll ,.r-r>ll ..!+ : .!l,Jo ;,^ ;L+*..11 ..r; .u,+ y
,1,' .11 1,J. ,l :.' ;F ,l:: y ,-i+a+ tr *,,,1,1 141 Lo.r.i. 91L*lL ,..;1ll ,,_h S;-,g-1talU

.,L:,' ll ;jjJ ;Jrl-." ;; ;-iij:t ..,,(l &J,+ i ;.tJ,,Jl

Bolts t llgr[rJf l8g)l?rylsr- I I .-'

qte -l (5.2 ,JE=j,Jl) a*l*",9T 4*,*F .yr-l d 1lo,^" ;;,o (aljr"t :Jl) g_9_9)L?';t*,,,- as=4
,Lilrt,' .U tt+-J Washer o:s g-.j;rNut eJ_t^V k_ry.rj3 (Thread) Lj,,,.c-rt*.,,(l

.'l utl

)zssfrJ[..* : 5.2 
"A.lJl
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Black Bolts 
"1r3,-,, 

(iJ9"t -) Lyp{-3;1.t ,- - I

:1ij(l crtiJz?ij1 JL"-i+,1 -'"t.l.*i,j j€,,aJl i{3.r;4c fs37 *.1,- 6ls,,lrr,n tl,-l
.y 2 dl:-., Jl4*,Il 6 e-ji aJl=-IJL+*ll ,. .11 j

Iurned Bolts t.r[" (ilJ-t-) Lg)t3_,pL.',- - .;

t4-J^',j q!3t,:,y1 Jt"-'il fLr,o4 p.c.i-: y a-o9Ell ,;1. 52 *.1, _gi 37 ,r.t.o.r, 
C;.,o:

.d-,-Jl a;jrr (t' jd;I.o

High Strength Bolts e-3Gll qJte (il,9-[- ) A3y)t3;,.t,- - +

.f". 0.3 dtr-* JL"*,,11 U y*si Jl-*'lt ,=;: i,:<=* 9 a..3l.rJl {J[,:,yl Jt*..11 4,,".r;:*:

8)lfJJf 1j1rL*llCrjrl'l.3

A*t$fgI€df- L,/'-

, q+ J cr!+JiJl ,;+ 1l;c.)l u*"+ i--'tl !-'.r

.ft,ir{llr{."1-,,-{ ,F,* L5-it-.":Jl+ Lie il-Cli Jdjlt J.-,Jl bI ,bF ./-
.4-ld. 

"J- 
glt-;t1, i.-rg6 J14.,,,41J ltbJl .,1c' ro.ij[, ;tdjll SFJ| . /

Types of Riveted Joints a4;/tJ,J-dr .,,U c,),t.,- s y'tl

: i.<;y'l J-,.t .., l,l cr!-,-3 cr O["r, .jJ[-a

Lap Joint (;rr,-lt il,-rl) ,=.ali ;-l,-.3 o.z'
fButt Joint(a1yrll il-tl) JUi aJ,-3 ./
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a*ldr. glrl-il!

".J/l-t*.t,,,(l ;.t-13,r 6;F,yl ,rJc. ap;-- ea*;'-,t U:4& _9,1 .,,..11:+-.. cr).l,-_9Jl gr 13Jl LLo

Single riveted lap a4ny'l ;r;j.o '=.al-f il,23,r/+,;.dJl c.,),-_9Jl ,^is$'L;,,- gLa l:!

Double *;/l i+::j." '=.alJiil"-3 u-*-; al,arl! *;y'l c.,!-,-3Jl JA;4;J- Jl-1ll! tii joint

;t ;Jl ,r/$.*l c;-,--ryl+. ;1+;;"* rr,,Jl-*. JA tcs-As.a d11 a"|Jl .li-a-6 3 riveted lap joint

.Pitch

Butt Joint (n+:r!l il,-rl) ,=.abi eJ'-y ( ,- r'

rr-a eJ4+ Ct it-lJp,J:+l l"+" .:: c-rtl l!: S slg&isrA.rJc;l-.,ajl e,-31 o+lrjl LL-,{l+

.r.s gJAi' 'us,ll gy5df F*.l.3 .4 '/'

: g-o ,L€=J t+,Jl i4$Jl 11,:.1t1 + .Aj" 4JLit i4;J,r-r cr),-jJl f*4J4i Jjc

(0.98 tlcmz ggL;37 ps: +.r--J a-r C'€*,rl ,J,JJI rl,41J!l *,,'l.1 9- ,J.JJI ;-yE o

( fg=1.96 Ucm2 ) Jt-*,,11 J Cgl]l ;ry rta,:t'lt ;-9U, . /

'f -Jl C!.ilJ JnJl ;--98^ oz'

jt.-:t1ly L,o;lJJl+*ll *yG. U, Ja 9.,-,-*J 4rlb tdJ+tl il,-tl ei:{-,41 .l.;c. 4rG 4ilcj

.;i),{jjl fJ;Jl F,-i Ji:;rj (.r::t ilL +) .r,ilj zJJt i-j3L;a3

Jt-$-.,,.I| +,-djl ;-38. -1, '"'

: i*:4#ajl g.o!+ 4J JFjfl J{-Jl ,t-*,,11 lfl-:
rr;ll ,r-;Jl - I

. dolg 6fuslc aJ itj.arlf dhC f Jt*dl pgLQ k.r.ie 6*r- 9 
/

11

e-9lit L'o;Jl - +



L..L*tli,lt3rll J,L.2l9

r;Gfl ,J-;Jl 9i Jl4*,ll ;-.jU-" ..'..-,,-'i 9 (tfu 4J &Jfl J!--Jl Jl4*,,11 t-9q UJjr. &'sr 9

.Jt-q*ll ;rU 4i Cj.A*ll L,-;Jl -lta>l fjt-JJlr Jt -ll Jt *,ll Ctin A-*L,,.o Ol FJ"+

Qr., 
: 0.98 ucm2 ( 41r'\u;9U{l ' 1to

R,., = A.Q,., = r .1.1,., aY';rt,v L,6" Rr.,
1.^

: os'3r@ oFf- 20 rL"*-,lr [t:i*' 
n, 

ry
Rr., =A'Qr., =o 'l'rr., - o .2'o' . 0.98 =3.077 t -/---

4

, 6-l.tjll ,JdlJ Jl4,,ll i.o3l;.t oF S

Ro., :? j.Qr., = 2.Rr., = 2x3.077:6.15 t ------/

-
,i :.-,lJ| gslJt I Jt^,*lt c11 jtt-it'Vt i-9U, -2 .''--

Lr+.li ttt-:t'yl rt<+! JJLI-9;l"l^,,1 , i., ',,1 -Jl :-:lJl sJ['s*tl d|+ u'.iyijl el^-,, 'b4

u*,gJr g-.. r ri JE=4J j Lj,,;'Jt ,ffir +,-rlLi+j3 rr J.:,.y'r g:JJr :;Lo*il
,g.rr:l ,ll :n+: Y .rll j tt*.,,\l -'L3 Joi,,'-. 

"J- 
dlB a+-3 lr dAjj-o eJ*,.:llla.-)U;$-'Jl

."Lor:*,ll ,,.t , ll LF W,-'-oo,:-ill f6rtz- Ull rtg! ry,r>

o-):Jl F 9. ;l z-:rll rQ--l , 
: ! , J"- l-- e+ Ru 6-}Ut "J- ;l 

z-i \)LI ,l**,,11 i-y$. ,:sa: 3
Ru:A.fu - t.d.fu I 9;l'.*.,11 ;rr.,

: l- *t | -4i661-O-4 .!J-*-d !L|-{C,
J.J.

- t) -

.al-tl



{.t4l0lig)t.dl

?.,,.t*ll;Jtdl JL.2l9

: r_lll,c

dl== lll 5.3,JE=-ci,,Jl p;;oltl l'J,-,-{l4-r*.lJl r.rc. -r>9i

T: 14 t . t:12 mm . d:20 mm ,t)*'-J,
r qnlfr,) d:u=L

-

r
.(r:"t O-3) J-,-o[ ., o ,-:Jl] ;1,-g I 5.3 Ll-a,:,Jl

t rJ*tl

f"r-" .rs +rl L5i 't -a ;>lt9 ,g$,",.a ,r)- L).;Jl p:Q JL.*.,11 .;i allJl o.r-o J)li d). ,l'-yj

, 1;$l y lLo*..11 d11 jlz-!Yl i-._9G.. , 
, 

. . .,{ F

Rb: A. fb: t. d.fb = 2.0x1.2x1.96:4.70t L/

: ;l-e,.,-eJJ IriiJl a-j[;ll g.c -:r.,J -.;-"rt +.+ft Jb; t @4

R .n = Min ( Rr., , RU ) = Min (3.07 ,4.70) -3.07 t c__-_-mln \ r'D' D/ \ 2 ___

:i-o;),{Jl}*L*ll r.rc e+,sl3Jl Jt-c,-4! ts.rJl ;,.yDll .,Jc' 4l3jjfl J,nJl ;JAedj ll^.,Jc.-9

P*e

Qs.s 
: 0.98 Ucm2 -+

giprrb3rG) n,, =A'Qs s =''l't,-,

Rr., =A'9r., -o '{
4

+r/,d,'vl
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li,lrr&lrLiil
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T
R*'.^.

:,tl.:..

=-

5 "i-)7, '- . f'
rt

7V4-E = A '(ey)- et'te);;"t "'n crli il-y | 5'4 'J^'J'J1

, tl:l2mm,t2:I4 ffiffi, d:20 ffiffi, W,, fl:9 Rivets

29!,:v t)';t ,\+
+Pt fiilt 40,to :.bJl

ei$l r'-;Jl *',=+b eg)A u,-3 4rl ,--ci 4i+loi. & .,Jc. L-oiJI tiLi1 AJHI o,rn 9= JLo*.,11

.(s.s 
"tsaD

-,;ry"
.JL+*ll {Jc r,JJl E*-r:-,1 5.5,J=-at

Ro., =2A.gs.s= 2r.+.ess= 2" +.0.98:6.15t

* e hrlt C4l & ,Ul .-rh LJJ4>J [-;i!-b Jt+.,,+ll ,ta:t)l *yG. .-.r[-,,--J y

eJlJl y JyYl i'd--rJl ,fu LJ^+. i).o Jel I.4 cm 444,r

:Ruz t, . d. fb : 1.4 x2 x 1.96
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