W g7

S9b8 g Ol (pole O 4159

W 3O 4ol g

M”b ‘sﬂu)w 30)9é
W gl g Colw (5140 > (wiigo 14
(wgo Pols 209 ¥

17R8/1¢ /1 &30 Al a0 g Cond g0

S 3> 9 (8 oL i jgoT (5 yaoli 9 (S ygm




Mgl g Sl (5148 3> (wigo Al ) A gl (wlish U5 0 90 (w30 4ol
a0l g AFRR/14/1 & 0 Al oSy g o 43 (149 3> g (98 DRGNS (oo T (539 340l 9 (51590
205 gl ) Tow A1) W gl g SOl (5149 35 (cwiigo Al 5 diuw gl (wlish )15 0590 (w39

go 9 LolKii1S 8419 1F+e Jlu ologgo 31 45 (b gomiitd (gl (o 3® 4ol g9 (1 () o8bo
et 152 J6 Wgih oo S

9 el SigfeSS uign 4y Lugul (wlid s 093 (wipd Mol (9N 1Fee—1Fe) o
whgo Ay dwgnl il )5 AFYR/V/Ne sl @ Foo ojlod aud> gae Gilw JB—udgi
Qg (il ) g 1PYR/Y /Yo &30 4 Foo 0 lodi duda Wgan j il puilo—odgi g ol G398
Sogd 1 FA/N/YA 0,6 4 FIF o lods dude g (o (AS 4l g o150 5590 65 wigo 4l

g 3 40l p Jb

4@3“' oa&,,“fmw,,.: Joaé,us,_,»s)éag’lis ‘GLT Olasuiv :Jnaédu)é e Mu}j Q.)“ (f odlo
SH%0 5 g oS (51599 31 RIS vy J9R0 &5 39S I 09T SLrdumgo g OIS (olod
EWN 121 Sl iyfs 1) 5598 g Sl (pele ©5159 waae Oy so g Wlgd v g Il ijeel

O gui 0

Qo 3 o g ot 121 BB Jo ¥ oo 4 1Fee—1Fe) Juass Jlo £ 30 31 (w0 a0l 31 (F o0bo
2,10 3 5% 5b

ol 05 o p! !

S1495 9 8 olRAdNS (o j9oT (5 39 140l s 59 w5

&5 o
S149 3> 9 (8 OLRAINS (b j9oT (39 y4oli 3 (5 you o
2w
g
—"I'T—"




Doarlp b U155 (28 -0-)

....................................................................................................................... St G Jelie 1)

T (aui;dg.i)o)_jédjla—v—\

LTS OTOTOTTTTRROTOS miils Ly Ll d s Jal ps —A-)
1) ettt ettt ettt b et rentere s (Colo ) ke 5 G5 s doss s =4
1) ettt (A5 3y e ) o3 55 =) 1)
Y ettt e e e e res w}))d}b:f})&ﬂ
13 (RN Wy s ool gl adige axdy ai sl bt S 6,55 Gl esgys Jade —\=Y
13 (RN Myl gl > wdige andy ai sl wlid)lS 6,55 osee ws)s Jade —Y-Y
VY e My s ol gl o wdige 4ty sl wlid IS o555 o see Solgn gys Jsde —Y-Y
VE i, W55 5 oot glab o wlige atdy a5l sl S 6555 b s Jgdr —E-Y
Vi A g oot Glad > e atdy a5l wlld )8 0y 08 et gy Jgde —0-Y
L W s Cotle glad o pwdige atdy e 5l Wl )8 6505 ol e gs Jader =Y
W, A5 s ol Gl o edige andy an sl el 000 e ol (S o 5 s V=Y
N ettt ettt ettt ettt b et et et be et be et be et eae et ebe et eRe et eRe et ere et ene et eneere e erens Jsl Jlaas =YV

N ettt ettt ettt ettt b et et et be et be et be et eae et ebe et eRe et eRe et ere et ene et eneere e erens £3> Il =Y=V=Y

VA o Jloas —Y-V-Y

VA ol Jlaas -4V

L1 S PPN w}):Mﬂir}aAM

LR S35 ol ey )Y
L S PP Jeilpas SV¥slae puys =YY
L 2SR s oSl s Y
LI ST OO STUR PR PP CAM oLl, s w ol s —8-Y




BT e Y Elas caglin s =Y
FE et il Slaceile sl b s V=Y

GO eile GUlg eys =VV-Y

P sate Mg Gla s, ey VYT

L SRRSO P TR PU U PROPP Al b (g5 aeb s = VYT
0 ettt e res w22 Ol s =V E-Y
OV ittt e Sladld oS 5 e s V0=
R PP ROUTR PR il s Solos s -V
LSS Sl s —\V-Y
V2RSS CAE U1, SuS a5 odige Jolos 5~ ey —VA-Y
(VA TSRS T N [ I A L e
12 2SS ORRSPRS S S P K
VY ettt e ens Mg cbo s ot S Glagtomw o3 =TT
A et ettt Ee Rt e R e R e aRe et et aRe et et e e Re e e e nreeneentenreenes G5 Sl plemile eys —YY-F
SRS Ol Ll s Sz o 5 peys —TF-Y
A ettt ettt ettt R Rt Aot R e te R e R e Rt Rt e EeeRe et e R e eRe e nEe et e e tenRe e e e nneeneenrenren 055, oo —VE-Y
AV ettt et —e e be e —e e beeabe et e e are e te e ateeabeeahee et e abeabe e reenteeares G3sS eys =Yo-r
A s Gl gl b s -YI-Y
L SRR STy gl b s —YV-Y
0 1ttt ettt ettt e e Ee Rt he Rt R e eR e oAt e Rt Rt e Rt Rt eReeeReeReen Rt eReeReeeReeReeteeteeneenaeereenteane s Sl b ey —YASY
QA s CNC (la il b 5 1 b s —YA-Y
Y e S5 as K5 J gl eys T
L IE 2 PSSR U5 5 S ctle gla jos,y ey —TN-Y
LIE 2RSS CuiS J S ey —TY-Y
LIS o oK g s YTY




........................................................................................ ol Sl 5 b aag s TESY
............................................................................................................ S gwdige e ys —TO-Y
.......................................................................................................... SLELly LESaiE uys —TT
................................................................................................................................................... [EXGNvp
................................................................................................................ S S
................................................................................................................... 95 S g0




T IHIP R W-E

S o




dnds —\—)
(st Da S s sl sl Sl BYS e 5 535 Bl les JolSS G 4 b s sla sl s
5 oS o ()3 (S e 5 Gl (OIS il oDl 5,0, ol & ASL anel ol 5 iy
S M5 s Sl gl e 4z bl 53 el (6ol 4 IS s el glacstla s b iy

M%Jh‘bu')|wbjoﬁww\}>udﬁbbﬂw\&‘j&ﬁ@\&hﬁ)g‘ﬁjw

"stp-waC))Ua.o)dﬁ)Mbj¢L;>-\)bc@.ﬁh&})‘f‘w‘ J»SJiJJ Q}JJ“‘)H"}

@MLML&W&L&)@ o.l.l.'«scéjﬁ Ju\)JL;A ol wjfjﬁ.'z).} duu::)}ﬂic:?wd\f\ e > 5 e
LS8 ol 5 B glls LL:.JJ)'))&L}JJ\JM.M.MQ.}Lde]_J Qﬁj%&(@f}&éemb ‘C_L.a fSad
oo L3l 2 elal iy A5 5 Sl ke 4y At sl el s b S50 4 plBl o

wla)w)bs)jau;w\é}ﬁwﬁtj@%u,:\bd.a\.&f&o.ﬁgﬁp

iy 5 Y-
or b S e gl 5 3 e Bl Gls aegeme 3l g 5 Sl gl > wdigs 4t gl wlid S 000
B s S el sl s 5 a8 DACUM . s 4l (555000 2 5 ISCO-2A) Jelie Ml stuai s ollas
5 otle G auls 5 Gl o b o pde gl p 1y 3 aS cd s 5 6l wsns 0L 4 3L ol @

S o oslel ade 5 (glad - BV (e SIS I L aSO L sl 5 slalnl s s Sladas (YT il A

<Bda Y-\
Slabest b il ) 5 gladllS b sl 8 Slan s a8l B el LI (658 S ep0 Sl
Aigles Ul 1 bl 28 0T 5 ol 5 W5 S35 sl M5 Gpomely My 5 Sl S e A5
(il n e (ileolpl (sl pdle aile aulio js LSL 3B &S ol pl Sledige i G S5l Gda iomen
~ul L8 5 olls gals rj_é ‘L;)\,L@fj)c)lﬁu: (S g Ldjf‘c:s;i) (Slls @L;.,a (lsa @L'Ma udj)jLiS@L;.p
VT edile 3| s (5513 04 5 Sl 5 ol S 4 Jgite o Slalad 5 SVIile W5 5 ol cilos s

A slsedes 1) 5 s Cotle glaess 5 b b s Gl 2

Co9 P 9 ool —E-)
eyl oI b Cws LU 3 ege 2B 5 A3l 528 ) mbe sl Gl b A axd, )
b s g s Sl Gl i (sl g e sl oIS 5 S 63 4dke adl Ol 4 OF 1 S Gl S
Al eamdlE B Sl ey Bl B sl e ST oo 5 e A5 sladiyl 3 5 Ll o iy, AT
e U 1y Jsmame OF W5 Ghss oo S o sn UGl () 51 G 5 el 3stelp 1) e S W5

£y O‘l‘ e ,\_&L& &KA ke wwﬁ U’:‘:"J§ Q_“'JSJJ.IJLSJ:!} U'l.):'c"l}' Ay O‘«’\ Jas )L@...w.ﬁ Lo ph




Lol B adls |y 23 slaylS slaanal sl Ql.lﬁhijbjazﬁ&ngyy}iﬁﬁ:duﬁ\ﬁu’wﬁuiﬁlﬁ
sosle L5l e fes o ubidjbm\.ﬁ.gd)}fﬁ Emloe (6,550 L Obsmeiils IS jsb il 3 ge axiy ol 5o

Slresed 5 A5 laans 5o wdign Slaa s, Ul dasls ool 5 O¥lasd 0 a5 Sl i 3 (glazs, W 8

) Wt 5 UGl 5 iy 35 1) WOT 5 S Gl Slsgans 5 SVTdle 5 Loy

L |l Olagen 1y 5L 35 5m slajlbilind 5 Ll 563 S b ave omb auja 5 kS L

5 S ‘(5-)\-:!}:}&&&6&;4\?‘) LS)“’\"la‘)} fl‘}.b (_;Lﬁnj}ﬁ O 4\.1..;:) Lfi‘ Lsug;-:ﬁjlﬁ J‘ Jif.: Lﬁ‘ii
sl G 5 el e slady 2 1L L3l e e o s b i OISl VTl a5 slaat 12 0 by e

33,8 S oy Sl 5 o

NUS Singapore Cambridge MIT s Ls Jsl 515 5 & ke @laslKiils 51 (sokem 53 a2dy (pl romes
Miami University .Tennessee State University .Georgia Southern University .Texas State
Olge L .. 5 University of Calgary University of Ontario University of Nottingham

238 » 15 » (Manufacturing)

b)\ﬂ:ﬁj‘&;\é &U‘j K d’(j} —0-\

b 052 S e L RTLIC I
s Ol Sl ile il b Y s Caglia | s bl IS (55100l (gl s ST pile s
3 CAE sbl) KaS w mtige Lot 5 (b itige 3 Sl GCS 3 5 ano 5 G5 sl
SILl, ESess SlossLie
ST B R W B e T P e e s Dlakas Cxle slelSLS (glllely 5 b
Aol gl s Mg bt o ple 5 b Mgy cle oSl 5 s dul b g 54l

e ey | Mg s Cole eSS s W sl 3 J S 5 g e

. i P )‘eéw‘bdu\:}j;}y‘yﬂ;ﬂwdﬁjﬁ))u
CatS J 28 5 G5 (6 S el slaptn il e
S ool (S et

L;*éli) Ol sl h;l.@&:.&l.a el 52 v.a—\_;.]o Al él..a.a oo glis
sl oSt

Sl 5 Sl eslinal b ims Slalsd Jilos 5 1 b

Jobs 5 AP

Loyl & SR e slacad ol
R e e e 9 P (SR o )

g_.J).SuJ:.C"‘LgLACM.JJY d@@}ﬁ» |
_}.,M

R VA (= R SRR CIO S IS O BRIV
d@bﬁw;): i
<

ML:\)MM.LJ):)Q}b 6LA)lJ'.3\jQ\Wcha@b}\oau};ﬁ\oﬁﬁgb)u




Glman Sl (gdman oy ales 5l as i gled e
Lol sl estizad b ladds 5 Sladas el 5 1 b s

A, S Wy 5 ol

)l oslaul Lo é.k:jjj duw J.:.L}u” k) d)ue.ﬂ.ﬁ ‘f‘)lg

S S selS slaslle S

A5 et (bt

Wy G3dsS s s s aala iy, Suun

Q&SMLSLAW

LelS, 5 Lals S v slaalds ag

Kl B g romeb 5 a5 ol male (O edle LIS

alises lakes L d\fg f)‘y du)‘j—ﬂ&x’;

L5~’-U}; 4&55 Lg‘):ge)\vb‘ Lgbhv.:....:.‘u LC»-:JL:S J‘):ms

S5 Llplomale 5 L8 il

S eile Sla bl 5wl kS (Sl 5 o

S5 ol 5 o8 nile LUl

S8 oeile sla el )by pns 5 1l 1 b g Sl

SM 5 il 5 8 pile LUl woods J xS

Sl Glaibe O sl IS

slably isais 5 (CAE) 5.l s

s Ral Gl b s sIB b J sl
S, gldb b

St BB Jelae )

b e 50

o

Mw})}

co Sl 5 YT pile W5 ke

Lol gponeb s Mg bt o pe 5 b

A5 poael

M&j}}

)\J.:‘U,:JLA LSLA@K)LS “:"“"’J:’j“"

Ol g geile syl > b (Y éLm S slie
slabl, saxs 5 (CAE) <Ll

i lalss b

‘_;A-q@.n’;m_})b

Gl gl 3 A5 b oL

CohS S Slaptu 5 335 (S el (sl gt
J%J)S) Q?Lw DL

CM.G.:SJJLS_}L;JJ Lgfgo)l.bl oKJ‘.“:Ld)T &:MNJ—_’:JAN

L;m.uﬂj).}

o ks e gl S 5 s Bsel Sl Wl lS

L;m.uﬂj).}

Sld > 5 55 Sisel Sle e




Jelos 5 4525 (CAM) 5505 S 0 el
SESaiE 5l slapaile glap 156 5 (CAE)

Sl

Ol glageile £k

S-sle Ul o >
/______\6) O (glly 9 gz ()

A&:\ fgb;‘\(fj%djzﬁ‘@wuwjjs

Sl p 5 g eligs

“\(;;\%Wu U155 s e

S8 ile glaslnl Ak

“‘ﬁéﬂ)“l‘f"dw;’u“’.ﬁ)J
A5 st e

SUP ST\ T - IR NP RS Re R

G55 S o3Il Slaptann 5 kS J 1S

Q&L&c@jjﬁ}qﬁm‘}f\fbg@wﬁw‘jjb
éu@J&ajgﬁJ‘CAM;MS&J«{
6(dli\)§35¢i£

o5 Sheslial b g 5 sbaptans o 5 (g3luesly 1)k

SrselS slal sl

Wﬁwj)b

A5 St ol

LCAM ;MS&ASMQ}L\NLWJJ)J

o s 5 b o laald Ll 5 e
slobl,y isass s CAE 5,8 Ss

LML?)KS 9 \AML})S d:w LSLAA.;_E.: 4.:€5

M&j}}

¢£)W¢})J)>W§&U}W}QM d};\ C‘J.b
@Lmﬂ ‘LS?L“'.’ CL& (odxe GL& ‘JAK)J?’)W;)J:‘Z’ gjlf
CANE-W il S 5 g mlio (RS 5 S

JS 5 3k Mg SV plgl 5 amo

W(}d})b

WS 5 3 e 5 SV (e SN le gl A1 b
(sl SN pame Slise 5 W5 bkt Sl e gt
juu)w}@wjﬁ&yrmﬁj&ﬁ»‘ﬂ (5

‘;'1...3:‘.1.@.' 9 a.L\i).w Gl.u.a Q‘YTJ;.JJL&

slably iSaii 5 (CAE) 5.l SasS o

1




fwds‘ﬁj")": J,L—V—\
&}MJWYJ‘\J;&MJL&ﬁ}W‘J“Y Mﬁbwu)lso)jJMJWQJﬂﬁ‘»
S5 hosel i N lels Sl eyn 5 SLL Slbuel azin g3 5 Sgel atin V1 lels Jlaes 8 5 Skl o0

1 JJL&A (_;_)h’ J-IJJ J}‘}JA‘}&;‘«‘ J\N)J .,\.7-‘} u.ck:.&ﬂ thﬂ‘f&d}é# uﬂ)‘)) Cz-w\ 092 Ql.iL)_ wa‘w

oo 0> Celu EA Slus 5 el VY Uolae Sl dalﬁjﬁl.aﬂ 5 s e Al e Jlews js cell
L b8 als a5 Jles 5o sl U Slu= 5 sl $A dslas JBlus= a8 s

.,L\JL;L;d JLMA.;” BEI el

ﬁr.f&.'s‘: ui'vﬁ.kg. .k.;‘j& 9 ka‘_,.ﬂ A=\

Ja.:;]c db&i)j.&.‘j}&b Al 5 Q‘J)LS Q&}}ﬂT&‘J—J‘

(Cobs ) oo 5 G 903 )3 g =)

Loy Loy
BIE IR W Celo i | 3les Loy =g slas o s
(Cele cw ) (Cele o 5)
to Yo £y VAL o LYo \z ¢4 SR
Vo s oo oA Yot Vo LYo Y AR shes
Voo Yoo YALA Voo Yoo Ve o
(A9 318l o ) o3 t'y =V
e 4l dlg sl g slass
RIS, S Bl TR
¢ 1 . (Sl 050) Sl
q q q O
\ ¢ \ oo ol
A Ve 0 ol
g0 0) 133 P
1 A a1 <ol
Ve AY A laad

Ry 5“_&&‘?4-."4'1-:-‘3’@3* U;‘.T-L‘-i_‘gL‘,._‘pT! i Dol o Ll IR g s et Jdem 53 48 Ma L AV ELTFY R e LR LV LU L g P B

LSl ad e gas gz e e il HASL e a0 olEEH: (655 e Olejlo kit Gb e ol 0A3LIF) LA o gdely go ol

R



Stamp


JrI)°

Cﬁ-ﬁb& :f‘g.ﬁJ-saj

\Y




J:J‘QSJC,&LA 6‘43J> o s &y 45.\.4‘9:9:\3 d...\;.:,ls 059 gﬁ‘}" BeSBL) d‘g..«\?.—\—\‘

Celw slass Sl
3L Lo & > el s
e | Skt - ot 22
& shes Sk g
¢ ¢ . Y CAD &Ll p%@f\)b \
¢ ¢ . Y ol ile o818 Y
.. e .
.;3 N &\ YYA | YA 3 I~
9 A s ). .o E e - .. . e, T . T
G:.__° L'x fﬁ&db)lsgulswwji.)ﬁ@d}ﬁwj).hm.laﬁ]aubjuﬁb)w))ﬁ‘ML&‘%L:’)Q:::
% 3 .
“ﬁ"‘ .;’3.?" gl asly)l
b 5000 5

.J},\i4\3\)‘r)))d}\JW}S‘J}WLﬁc@\ﬂw‘)JQ-Zié

Mg g Sl Gl pwdige aid; atu gyl Wl ) 0,93 (o g0 )5 Jgdr Y-V

Celw sl Sis
BN SW A 0% b iy

| e | k|

SH) U,»f S s K
Y . Y Y d \
(el s Sbe

Y . Yy Y ((&)A.w‘ g_.JM\)) L;w).) aj; )\ Ju).} L‘<T’. Y

Wk °JJ§ BSSE S
Yy . Yy Y Y
(el GdeS 'CUU»

SH) U,»f S s K
Y ' Y \ < Ot
((L;;)L.u\ cL\A L: u_ih.i\))

Y Y . \ \ ias | o

Ve [ ¥Y [ YA 4 o

Mg g cl Glad o wdige ) e gl Wl 0590 (o0 g0 D5lge ey Jgdr YT

el sl slas
5L Lo s el >
o e Bl - o e 23
o | S | s D
vY ' vY Y GS e 5 halions slalgs | )
EA Ty A\ Y Solee LI Y
- - — Y =

el I B egyn 5l Al Y OIS

\¥




AJ}S}C,&L» ‘.5‘43J> w.\*@c £y 43...4_9:.;\3 qu\S 692 QL; P98 d‘g.’."—i—\'

celw sluss Slows
3k ~ B — e e .y L (*U 23
EA . EA Al @38 ol | )
EA ' EA A el sy S¥sles | Y
vY ' Y Y g Ly [ Y
VYA . \YA A &

.\2.“93}(;5-\-& ‘5‘45? w.\;.é.d 4:—.:) 4.:..»‘9:.3:\3 wl.‘..&)\s OJJJMJ#}JJ d}.’q-—o—\'

celu sl slas
LS 3L s el s>
o oo . o e 23
- | S | B | Al
A ¢ 1 Y CAM s, &S wesla | )
SoBsle SUlg | A ¢ 1 Y Dl gl el (_;Lap-:;&ﬂ Y
Yy . Yy Y Y éhm Canglie Y
Y éLAA Cwglis | YY . Y'Y A\t Dl lapile <l o u}‘.)‘b ¢
533> S Sl Glagtn
¢A Y'Y 1 Y 3 0
a&&g_b)‘
A ¢ 1 Y agjgjé;@)}djudb A
¢ A 1 Y islesl 5 o poe b glacs |V
o 31l 6L;ar_:.m"...e
Gy S | A ¢ Yy Y S8 ile pUlss A
OK.«A"LA)T
SA 5 ol Rloale
Jeds s 5| 8 ¢A 1 Y Lold gmaelp | Ve
Sxio sl
Yy . Yy Y ool | W
¢ ¢A 1 Y S Sladld Jdo g as | Y
Jeil s OVslee | YY . Yy Y Slals )l Swlos | WY
JAS Slapioem
oy
SaS 4 el
LS 4 owkge H’”.. 59 v.a—b.b
- CAMLl, [ A ¢ 1 A V0
CAE 4L,
apes J"‘Jl’

V¢




30l slagile

C‘*’.‘

s 2l

A+ ¢ v Y o s ds b |
n ' m Y Wy b oy pde | VY
SN is SVoles | A ¢ & Y 5ol s st J S gla gt "
fﬁ:’o*wu SUg | oA [ e | Y s ] e
‘é/ﬁ Rakated I ' M ) Sl JUEl 5 Sl se s |V
2 ' ' ' v e | T
IACEIERAD ' \ oS oYY

VYWY | ARA | £ so

\o




'gjjc)‘b 6‘45‘)’ ;;""'”'G“ MJ 4:.»33:\3 wl:...‘:vls 092 LSJL;’." dﬂj}) JJJ?"—-\—Y

celw sluss slas
S en S o | e | | s o3 b 3,
Y C)La.a Conglie
SaS 4 ostla g | A ¢ 1 Y Gl gl b |
CAM 4L,
las o glas
wosle 5| A ¢ 1 Y G Sae, gl S b | Y
CAM L,

Al b s | A | ! Y b | Y
Dl slapile

A | n | v | ene el cile 5 b | €
Sl et
Y Cle S slin

SeS g estle | YY ' Y \ Sl s IS8 sl |0
CAM ;..
SO ile Ul

Myt | Y ' Yy \ SUs S cxle glais, |00
Py

Myt cynde| V| A | T Y CiS IS |V

o oA | Y s S | A

o oA | Y ol Dkt 5 b g | 4

ol otA | Y sSae pikiga |\

ol otA | Y Slebl, piSazi | )

_ - - a s

1




.ng;déb 6‘43)’ Wl o oy @”:U wuﬂs 09> w3 6:% S CJS JJJQ—V—Y
Jsl e —V\-V-¥

el sluws sliws
L s el S
B - ool 23
& shes SR Al g
T~ ¢A . EA ¥ S35 ol |
EA Y R \ il 5 5 $o 31l glaaz Y
;/\\ L3l 5 G5 S eIl slapitn
9 % p o ,
i ( ' ) 3.) M A " Y B 5 s Sa, s giledda | Y
% =D -
q""\/.}ﬂ/ Al ' Yy Y WWJ‘»‘S}S&“A;};’)J ¢
%]
Nl Y . vy Y O N
¢ LA 1 Y greo Slaald | g 4 1
SERTT IS ISSTRES
Yy : rY Y = - v
((r‘ju\ sk sbo
53038 3l s S
Y ~ Y Y i oA
(ol mila b g3
¥Y o ory . \ Vis | A
g | WAL YYE | A o
£33 Jhed —Y-V-¥
Celu slaws Sl
Lo > el s
o - oS f 23
CQ.? U.La.& ng.b.t J}b
EA ] EA v Jeil s OV¥slas |
A ¢ 1 Y CAM oll, S wesla | Y
S8 BLy | Y . vy Y Ve cuglis | Y
ats §A 1 Y ilesl 5 o e b glaces | ¢
S 030 (et
P B a1 ¢ Y Y S8l LUl 0
c&.&.;l.au\ 9 LS‘:‘.:”
Yy . Y Y My b Copde 1
S8 el | Y . Yy Y ol il 5 Salusge %
53058 Sl s S
vy . Y Y = A
((‘_SABL-«J\ RN @)U))
AN \a! Ye YA g

\V




3 e —¥-V-¥

el sluws slaas
Lo > el Y
s = Satiay 220
| S | sk D
Somile bl Ar ¢ 1 Y Dl el L;LA(:}:;& Y
Y . vy Y Dl lageile el gs"‘)j’ g
A+ ¢ 1 Y sxeo sla B d;-ljb ¢
A ¢ AR Y .,L:Sjjjq,;'-b).sdk}djzﬁduv;ﬁw 0
vy . vy Y Slals s Sals a3
A ¢ 1 Y éJ\:JjS )\J'.f‘&:,ib \
- - - A ol o | A
- - - Y ngL:,;-‘ L)"IJJ q
Y . Y Y (el OED o ys ej)§ s S K
_ _ _ Y o
ol Jlaws —£-V-¥
Celu sl Sld=s
Lo s ol s
S - o e 235
& du.c Y J|
w5 AP lpleils
¢ A 1 Y Lol 2 (65546l \
eIV 6[.&4..«.54 }.J}u” 59
05 sk J xS L;uw* .
vy . vy Y Sy Y
J\."Jj}' 9 ol
Al S exle
2l s ol slapdle CAE
b
- - - Y L;d}o.& C))L@J w)b i
- - bl Y LSJL“:’..‘ w‘)b 0
. . . Y’ °5JJ‘.’. '\
VY VY. . \ SisS |V
- - - V¢ s

\A




993 Jed g 1 g Ju

4




S8 2Ly s VY

¢ S “l i g
. Y A1 g aldas -

22 - S

. A | sl ol T

(SRR (P 9)° )2 #Q)C@M}Qfd)@bbﬁ)) f)YQ)LéAWSJ”)JLAS“JM
s2558) Jod e — A

| 5oee 325 3,

53 dmio 5 oot alsles (g aw (slab o Sls s (G an) plab Slais oKiws

N 1 \
Las

. . s o s ile 05505 b s Sle Sledie (g o les! $0ke 53 5 Sle (55500 .
o}ijLgba)\:f.)e}uf_alfu‘wjgv_é.l}jf\;éuui))ng}-QY;bu

: Al Lol o s ol slaas, ¥

. 1 TBN olaws 5 w58 Jsb 5 (Saeast lid 5 oo o asloms (b b | 8

. . Lt 5 ples aomio dolas 5 0Ll S (fed 5 s Dlitie o) 0o it 4 5 53 .
w3 0B

. v S5 5 Gllgmal (dad Clamie oaws |

. . SaS @ 68 55 bl Kol - — O [Ssd s i slas )l8 5 855 I 5 y
e ot 5 S ILSE S s

. \ G35 5 gl Slases ST Sob s pwdin glas )8 5 wl8an JIKSH| A

. . e JISE1 5 S gl 5 p S sblad o gladl S5l J S 5 eil3s s (sl Ol .

Ol 5LE dnles

N ¢EA @"

JLE.’.'J‘ AJ‘}GMJ@N ‘SLQCJJLG-O—%J

a‘/.:.z."'ﬁ.).qcb: J‘ﬁ)\}&u‘ﬂ) uLw}m.byJA CJL...«:[:;A &Llf (ool UJ»“ dﬁg‘f)‘u”i)m‘b J})@)L&ﬁ\

.JJ[{\)‘JLM‘JAJJQ‘)J‘)

(ﬁ)l&jgﬂ)ucﬁwmg}s‘.\?) ‘_;.:LM: WLl 6\.&1—6

slesl Jl g1y 7 < 50 & Ol ge
i S| Salew 33 g B[ CH P WO P e
L}.AKM_"J OJ\SL;&)L;JQLS erJJ:-L;L.;.k;JMMJ

Y.




(s oghas 6 S5b 5 igel l,8) )l slas Il —s
ode sl S

Mb‘)‘.}bdlﬁuv QM@&‘J&&‘JJSOJ}JJJ Jélg‘)wj)bw)x@udbb d@lﬁ)v‘u@)‘&wu)ls‘};‘v\}

03 3 3,0 bluy v Ol 5 colew

Al LSS B 5 2 ptaly Sl 5 il 0 slal Bl gl w318

B LE SRR EEIE-TS'

S e 5 Skl e IS e 5 OIS 53 (63,08 sladle 5 il b s s

o003 iyl 5 e Sy

650k 5o 0Lk SO sl 5 5558 candar a5 jetes LIS BT

Y




Jeil s S¥slan o ys Y-

e | AR &
) v KPS PRN R - DB
. ¢A Celw sldas - 5L e

d)f)lwdjij‘ﬂéQle&Ay)J &QQ)L@A JA:‘)JLAS&JM
s2558) Jod e — A

|52 25 3,
. ¥ OF ledie iyl 5 Lol iy SVoles b bl | )
. 1 ONen 5 sl sl ad e Jedl s dalee | Y
. v oS el Wales 5 5l IS Jole | ¥
' 1 PP ad e o Jeil s doles | 8
. . Gt 3 8 L) Dl e el SAlan (S g edka sl B |
(s b o
. \ O Nen ol il po b e a8 e o Jeedl s SWslas |
. . bVl e el S Wslas o sl el S s el 2 s |
O Real el o
. q Lol S @ el iy OVoles = 5 oY osbas | A
' 1 el s SVslas o&iis b SLsl 5 YL Gl Jedlies Voles (S5 slas 08 | 4
. ¢A o

JUBS 55 90 S g (0 g0 Sl -0

(ﬁ)\&}f}\é@bﬁ“&‘b) ‘53% WL c\.’w—c

sl Jl g1y = < 5 & Ol
YV
_ _ )ﬁdwwl«o).kw J)l’-:”..)}u""lﬁfu‘iﬁ }J?#J‘JQJQYJLUQL&.UM
e Lasls i
R T Do _ .
oot O3 5 e S50 Mis s
ol s
_ 9 PR 3 ms ;S
ALY $lad > 5 o ls - Jesil s Vsles
Soolo a5
V¢ o3l31 - S8 555 5 pame S IR I TRRCHN AP

Yy




(s oghas 6 S5b 5 igel l,8) )l slas Il —s
ode sl S

ML‘)‘J‘)JL‘JJY’ QM@J}‘J&-&‘J)LSQ‘))J)J L;b[ﬁ)u«fj‘).)w)x@béb\b}f&)“)‘wu‘)s(’p‘b

o3 5 3,90 by 5 Sl 5 Sl

Sy prals I3 5 AL Ex0 slal JBlas (gl ls udIS

B LE SRR EEIE-TS'

S e 5 Sk Gl b e S s 5 S 53 (63,08 sladle 5 il b s s

o> Wil 5 Seme S,y

650k 5o 0Lk SO sl 5 3558 candar 55 et LIS IS

Yy




w.&g& Lf"bti) BaBL -y

P | o g
. ) A1y 2l 28 2l B Ay
. Yy Sl sldas — b "
Joil it ¥sles o 55 LS alie ol 1S 5 Gate el b 3 0L 1 e geils 1 e)s IS s
‘\_ga’m'&% b Wil zge 5 Y 5 LS S¥slee 5 S Slinte b
2 e -
> ) B e S
: ¥as .\p&
bjgel 57
| g 25 3,
o A
' \ Bl w5 5 Jalisa sl i 2ls |
. 1 baaile Slam apad 5 Blss ol 5 IS5l 5 Grie s 5l |
' 1 a8 ALKl 5 b gl | Y
' \ aogs O s |8
' \ (PAE) s Sl b Jousl s SVsles 1 ks | 0
' ¢ e gl 5 s e (gSlalir S8 a4 ed Sl U ol s dalee J 805 |
' ¢ oY Wsles 5 b S Walesz ils |V
' ! oyt 33 o gn dlolae 5o site SO ge alobe i Ll | A
' vY ==

JLE.’.'J‘ AJ‘}GMJ@N ‘SLQCJJLG-O—%J

Al anils 1y ed Olnie b el s OVsles o a0 bgs o Sleals U155 (s 0l (655153 51 g szl

(f)&j&)\éé&d“ﬁ‘b) ‘55% ‘;AJ.) @L:.d—c

slest Jle iy e < s o Ol g
YA
e Sl - St dilie S e 2
v.h:)'b:
Lé) Jw}u—)lsj_{\:j S 4Rams
YYAA _
e ol sl psle S L - ~ Ll e — S 550 e 2L
ey ¢ .
) Ghee (gola
cJLalwl )JI )l}r.w
Y4V _ _ ‘ =
O
f ) Sand (o3la

A}




(s oghas 6 S5b 5 igel Jl,8) L5l las, Ikl -5

oot s Sh

(...ju.é:u_gd.}ﬁ)g)d\éb“)ﬁi)ﬁ)‘d«uu)ts_}éj?s}

03 3,0 biley 5 Ol 5 Lol
il Yot s s el SUIS plas L W3S

B LE SRR EEIE-TS'

SIS 5 s s slale

o> Wil 5 Sewe S,y

e FOLL 5 p S0k Glalpesl 5 lagy a3 Jom (NS IS

Yo




s s A
\ \ Ay 3l
¢ " cele sldes

CAM &b, KaS 4 il uys -
de :w‘)b Cy
- SbA

- 5L e

)K&A L;«:Ju.@.d )'_5) 6“&5}5}»&5 )‘ OJU.:.«.»:‘ Ji:}) E) J”"MLS L,<.4>S “ k;a?-Lw Jyl :JA:‘)J LAS da

FaelS SaS Wy ol

5T oy~

‘j’nﬁ}.ﬁ) hé.:.bj

S e bat = ol 3 CADICAM i 5 el 5 b s o b et 2l

-l

BESO E) ESO 6“&); 9 f‘)b Silwang u_)T LSLAuj“ﬁ) 5 e fljja :uij\b

DFDA 5t 405 ¢l , I b s DFA

-l

CAD/CAM s of slas 58 5 (Group Technology) as S (55555 0 5l

-l

s ool 53 0158 5 056 5 e e sae JBsa il

)&;}L-N)JUT;J.’)[SJQ‘}JGJJW

Fian i Gl e S el il |
A5

e FMS i diilandl A5 o) LT 5o 5als (28 5 A5 Slapi 18
}d)l’“’ cxle JIT r&.&m.lcj): W” -« CIMS LgfﬂlSoJ.w 4}“)[.3&. J.tjjj

(Mﬁj@?b)b@f&‘bﬁ)\g

-l

Lk) CAM i3l 5

CNC (o5 ik S agf 5 (... s MasterCAM POWERMill

By @ls&,;u sladsl b gsluas J>l]4 :J’LJ\J

Lk) CAM Jisle 5 G 5o () ndle sladinl b (53lutnnd Jorl o 1l
hes Jie G LCNC 6,58k S 4 5 (. s MasterCAM POWERMIlI

CAM )l)-_é\pj 03 S8 e slag sl t Ails

CAM )lj-_é\(aj.} 03 S8 i slag sl mll b os 558 i)l

CAM )‘)é‘ff 03 s slag Bl a1 Adls

CAM )\J'_%lp.} sy glag sl xul Loy S8 e

— il

e,\,i%6J5Mhﬁélﬁljwcjm6ude3CAM J‘j—‘."(‘f'bij‘“? ol

AN




CNC K s anhad JEISES

W5 5ol 5o Lol 18 5 gdarn sba 2 120

abg e Sbaolile S 5 dman 2 b 05 S O )l

-l

CAD/CAM s o1 5 18 5 (gdman ;S toesls

'Y
Gmtn Sl olas L s S L8 1 e
=l
\Y
St 2o n b (8 pdle B (Sl 1 e sSoe pdiga 035 2 G el il
— il
. . \}2

¢ 1 gl

JLE.’S‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

by e slaslsle 5 s a8 LIS U5 CADICAM Cilise (sla i, b cilises Y games 4

&yfdl.ﬁ)bﬁ\cfjémuﬂfQKJMJ)[J)S&U}:)

(@J\?‘gwjbcmmg}sU’) 6:% WL cl.uo—c

sl Jl iy T <4 30 & Ol g
ol ol Ll s Sl -
Y¥AO ’ - e CAD/CAM/CAE sl s L
ok PO AT
\Yar Ll - EXUR— FolS SeS il Ak
CAD/CAM/CAE
VaAs Pearson _ Groover, M. CAD/CAM: Computer-Aided
E. Zimmers Design and Manufacturing
Ben Redwood, The vD Printing Handbook
Yy - - Filemon Schéffer | Technologies, Design and
& Brian Garret Aplication
35l Jozes - - o
ey o5 OB e ile - ST o FoS SaS Sl AL
SosSs Olel CAD/CAM/CAE
xio oSN e A cole 5 s gls wbele (0 anls 51
\YAQ 539,5 o ISL d >
Olgino! & oo ' Sbl) SaS @ ax LS

3 ) 90) A g0

o s b, SS w5 5 b
VA b i - s oy | C

Ol Slassa

YV



https://shahreketabonline.com/products/author/%D9%85%D8%AD%D9%85%D8%AF%D8%AD%D8%B3%DB%8C%D9%86%20%D8%B5%D8%A7%D8%AF%D9%82%DB%8C/
https://www.gisoom.com/search/book/author-317812/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%AD%D9%85%D8%AF%D8%AD%D8%B3%DB%8C%D9%86-%D8%B5%D8%A7%D8%AF%D9%82%DB%8C/
https://www.gisoom.com/search/book/author-317812/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%AD%D9%85%D8%AF%D8%AD%D8%B3%DB%8C%D9%86-%D8%B5%D8%A7%D8%AF%D9%82%DB%8C/
https://www.gisoom.com/search/book/author-396198/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%A7%D8%AD%D8%B3%D8%A7%D9%86-%D8%B4%DA%A9%D9%88%D8%B1%DB%8C/
https://www.gisoom.com/search/book/author-396198/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%A7%D8%AD%D8%B3%D8%A7%D9%86-%D8%B4%DA%A9%D9%88%D8%B1%DB%8C/
https://www.gisoom.com/search/book/nasher-2983/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%B9%D8%A7%D8%A8%D8%AF/
https://www.gisoom.com/search/book/nasher-292646/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%87%D8%B1%DA%AF%D8%A7%D9%86-%D9%82%D9%84%D9%85/
https://www.gisoom.com/search/book/nasher-292646/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%87%D8%B1%DA%AF%D8%A7%D9%86-%D9%82%D9%84%D9%85/
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D8%A7%DB%8C%DA%A9%D9%84+%D9%BE.+%DA%AF%D8%B1%D9%88%D9%88%D8%B1&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%DB%8C%D8%AF%D9%85%D8%AD%D8%B3%D9%86+%D8%B5%D9%81%D9%88%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%DB%8C%D8%AF%D9%85%D8%AD%D8%B3%D9%86+%D8%B5%D9%81%D9%88%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87+%D8%B5%D9%86%D8%B9%D8%AA%DB%8C+%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86&select-publisher=publisher-exact
https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87+%D8%B5%D9%86%D8%B9%D8%AA%DB%8C+%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86&select-publisher=publisher-exact
https://www.gisoom.com/search/book/author-283726/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B1%D8%B6%D8%A7-%D8%AD%D8%B3%D9%86%D9%88%DB%8C/
https://www.gisoom.com/search/book/nasher-4170/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4%DB%8C-%D9%88-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA%DB%8C-%D8%B5%D9%86%D8%A7%DB%8C%D8%B9-%D8%AF%D9%81%D8%A7%D8%B9%DB%8C/
https://www.gisoom.com/search/book/nasher-4170/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4%DB%8C-%D9%88-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA%DB%8C-%D8%B5%D9%86%D8%A7%DB%8C%D8%B9-%D8%AF%D9%81%D8%A7%D8%B9%DB%8C/
https://www.gisoom.com/search/book/nasher-4170/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4%DB%8C-%D9%88-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA%DB%8C-%D8%B5%D9%86%D8%A7%DB%8C%D8%B9-%D8%AF%D9%81%D8%A7%D8%B9%DB%8C/

Lol sk o]

\Y4A )}J CL'A'_”' J50s - Ju)lw i ;MS&“S“C’}L"JL;"‘JE
S ”JW}

SaS @ M55 b SIS Sl

g Lo
g ’ CAD/CAM ; ,..is

(s gt 5, S5b o isel Lyl a) 35l slas,lhbwl —s

ke sl S

o0 3B s hley s Ol 5 cols
Yoo J3lis coles L CADICAM | CNC oS s

Lg.)wwj&\ e&ws\jd@wﬂﬁ:o&.‘;’d\ w)_,zﬁa\.wCNC)'JécKIMJ\ ade VO JJMLSL}&LSCM

o3 &l g ek S

il Sariaasl 5 bk sy (DS (3 gel slawily Sl eslinal b e 55 s

(St Sl 5 St Sl sSas pedige (OB el IS 4 U kS e slasl e 5 LS es pll: es
S p elKans b Jes L8 5 Juadss g8 il 5 CNC o&ws w0 0 JUisl 5 g, il IS ag gl es LI

St Sl 5 gdaan

o0 i)l s e By

=S Ol

(St Sl 5 (Glaan Siy e S ki (S dle US4 b kS e slasl Bl S LIS es 03 i es
a2 L e o3 5 Saaks ()8 il 5 CNC ols 4 0T JUil 5 (5 0dle IS s sl Sos o355

Slmaw 5SSl 5 gdx

YA



https://www.gisoom.com/search/book/author-500198/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%A2%DB%8C%D8%AF%DB%8C%D9%86-%D8%B3%D9%84%DB%8C%D9%85%DB%8C-%D8%A7%D8%B5%D9%84/
https://www.gisoom.com/search/book/author-649453/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D9%82%D8%B5%D9%88%D8%AF-%D8%B4%D9%84%D9%88%D9%86%D8%AF%DB%8C/
https://www.gisoom.com/search/book/author-649453/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D9%82%D8%B5%D9%88%D8%AF-%D8%B4%D9%84%D9%88%D9%86%D8%AF%DB%8C/
https://www.gisoom.com/search/book/nasher-1384/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87-%D9%BE%DB%8C%D8%A7%D9%85-%D9%86%D9%88%D8%B1/
https://www.gisoom.com/search/book/author-283726/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B1%D8%B6%D8%A7-%D8%AD%D8%B3%D9%86%D9%88%DB%8C/

Nl glagdle slap il s —0-Y

g;L"’ LSJE" 22’.“20‘93&)’.
\ lg aldas . el s
¢ " cole sldas TN

gl Joad e -

|5 325

@:J

9 gf.’L‘j J.AK., e s 50 ‘)lﬁ\ LSL"’&:-‘;L“ éhf}:&\gx 6"‘)1’ Sl s :Jl"..'.\;
3l slaedle 3 bap 33l sl (gl Joos

-l

Sl gl Jobs CNC 5 Jls sl 1l Slagdle )3 56 A (slapim 2512
Caamd 3 Las 8 5 a0l kL Servo motor ; Step motor DC AC S
Sl glarile il gla

Lol o g0 5 (gllel, 5 J2sls s Core s sise gl plulid 1ol

)\Ju_| L;Lam.il.a g}iﬂ}ﬁ\ 9 u’if&ﬁ L;Lh}pji 9 LAEU\S C\y\ J:,L}; 5 4 :uijb
QSJ,Z;”A;'-LJFPiM )'jéekf:“;}TNmui\JSoK:“;L;;L@;iﬁyjjéﬁs)du)x.;l
L..Nj; ()j;}‘j_;ﬁgb C)).,U J}}AC\AAL:C%L;:;KA .]aLJ)\ °j>"}(jij‘: L;)an&u
asked 2 (g5 Shos il g g sdias |25 Oladad ( plaily Sbapkd 5 bals

LIS Lo s Jiigal H e S s 00

uaiguy;,@sq\glﬁlwwz%@

Dl lagmile 53 O s )08 5 lakoo Slez ol 255 s

Dl lagile 5y (glabe Hle LgLAr}:.}KA gl plolid ioslee

Jels PSS b Sl Olpl Gl gl WSS Jedes s a1 s
e s e s s lapl Spad dlasss 5 B cu s S e s esle lacan
3 LD bug Ly gy s S 5 Gohn (el ASLS e S

L;LNLJJ LsLA(..\:é

5 bl pasiS o s Gt (Gl GBS e o il
Lol e o35 5 Jlzl sl

(lois lacwy JALMJ Jhysasl Sl gbapsbe 8085, S Cl_,;\ ol
03 baedisg o 5 OBLL ()8 20y ptenw 5 ey &5 o0 0o (2 9 (S
Al glile sla S8

Ll 505, 5 0 18 5 CNC Glagaile 55 655 50 OS85 i e 25
oS5 5 U Jold OF gl 5 olSams (gl yome

Y4




3 Dblal 25 (B ey Sptaam 5 OB s Sy 1l S ges 5 S 5o i)l

ol s

SOBL ¢l 1 o] SUOBBL il s 3l Seals 5 ST (slas s 5 St

Lol o, Mo 5 a, S sla |V
‘ C}YQW}S&J}A))}@}GO}}QGJM\J}‘jdb&\ﬁ)ﬁ)‘)\ﬂ\uﬂfﬁ;ﬁx:@)%ﬁ
' \ oK & el LIS g
[ 5 s IS i i oy 0T 11 5 (Bl SCrEW) (sleaxl (slage (5515
CNC Glapile ss ol 5,8 | A
Slaazlo Glagy os @ dad 5 50500 Sl e il
Er Wl 5 For lamar Fox el Sl glacndle 5o Index lap IS 1 2l
. \ ol s SSlegl Jpl s Al s Lol 58 5 Sl slae lSe 45 .
33k 5 Sy ST s Jols CNC lasile 5o Sl S a5 sl bss
s .S 15! il ol 5 g e il
B0 5 Sl IS o 5l lapndle Ko se glaelSans o0l il Bl
z \ ud"}:,sgsjmmjugiawwtjnﬁ‘éuagu,gmitfd@&ﬁ@f::‘&;f .
laaly iShast 5 315 oS oaws old (315 cedle Slilats 40 &y g s Jlail
DS s aly Skt 4 0F dlail 5 b g 528 (3 oS e las e sl il
. \ Sl Glacmdle Ol WIS 5 o 1l .
Sl sl aile Jas 055 6,8 5 o il
058 5L S 5 s 5 oIl lamtle (65U 4 s sl s el 1
Al \ Lol gla | VY
SRl lagedle Jos s e 5 a1l
Folo Slplomile Cmo 5a SSlesy 5 Spodes lagtann oz 1) 5 ()50 150
v | 2k e 5 plaia Ol 525 Slagten | VY
St sbeedle 5o Kol 5 STods Sbpten Sltald 5 sbows 1ok
= ls
. . Ve
sl bl glasdle A 5wy 5o oS glacs a5 sl T e
¢ "

g

JBS) 3,90 anats g paes O, —O

LA{‘J’J”L{‘ U'l‘ L;L»S?-‘ C)‘J‘j‘ C&)ﬁ%b%%@lﬁj“b%b ohidﬁdug;»b})abww

Al axdls | SIS Lalis il glapedle O sl oS 5 il 4 Cd e il o3|

R




(i}l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

sl Jlw iy = < 30 & Ol g
. Solwile &5 2 . .
- s Sleeils ) Sl slapile oS JUl
R
Slge L;k"‘ QL‘”“)

. )\}fléhwﬁ:lﬁd)ﬁ)@,ﬁ

J‘f

Mechanic Machine Tool
Manoj Dole Maintenance (MMTM) Training:
Theory Book for Training

Ayub karimzad e-notes: Machine
Ji 53 515 S <5l | tools mechanisms analysis,
maintainance and repair system

Notes: Elements and Mechanisms

1Y - i -
Parviz Kahhal of Mchine Tools
o o8l e s oS5 p slaedis (YTl b
YA Robert.L.Noton .
Machinery William - Machine Tool Maintenance and
R\ L , John Porritt ah g
Publishing Litton Rebuilding

(o33 st 850 5 (55500 Ll 1) (550 (glas,lbiliul —

oooke S
JA)J.A}.)L}JSMM)JU

o3 3 3,90 bluy s Slpees 9 Coluw
e Yoo 5l i ol LONC 5555 315 sbaelSans a0 pgame 3l il o8
Dl gl rile O sl J8 5 ol Dl g

‘5)‘.,\.@_<Jjﬁo.x§ chA...a_.: CJ‘j:PJ

o> Bl g sk Sy
DL cele \) d&)}aT éuml 9 LAV.L} 9 KJJL?LS 09 ¥ cs_JL“S ‘J;’JJ'J 6LA4JL~) )\ oslaial L W}J ngla_:
(azan

(w):Mbi)ﬁwlﬂ)ls)"&jégjlstw)—ubjuu)w&w&‘ﬁ\LA-Q-G

o0 @il s e S,
;;.‘:Sd}").T:LEJE
b‘_}~é—9)-l dbwémb)b ol wﬂ&:&;ﬁo)"}ﬁ n‘j..’jg.? C-:.«:Li &aﬁ)e.)ui 43\)‘ 6&)[5&)‘;&&

é)j)olili_ fLL&Q)A)T)J»)Jng'JCw

AR



https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D8%AC%D9%87%D8%A7%D8%AF+%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87%DB%8C&select-publisher=publisher-exact
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22William+Porritt%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22William+Porritt%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22John+Litton%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22John+Litton%22

Y dlas cslie uys V¥
SRS 13 §

= b

e |
0 Y .)o-‘j >l das
. \S cslw slass L5>ijL§ JJLU )L:; VA

LS b s s 1 b sbeesle 5 08U S slagmile O Sl eslizad b a6l edul Oludigs

eela S s 5 LS s el Jold g ghas o5l

351 Jo e =

| g 5,

gé.a.:)

-l

d 0 01 5,0l 5 by ot 13 lasmio a5 5 (55 S 120
d‘;.’ ”)y’" °j'.’."> Lo D Lf;ﬁdud)i“..‘ | oo ;Lauiﬁ i J.“Lma

S9S 5 sllsal SHU e JLid ot O3 o la 25 5 Glasdn s 25 S 5 s A5

-l

&5 Loy 0 LS pove i xS e kil (GLliS s Aol (o e
Sl J= s (b 03 0138 5" er " ras (Sl el (sla 5 il
Sl el

-l

LSJ‘-‘Y g_aaj».p "Oﬁf”jﬁ LsLAQ}M» LS‘J.: "JL.’J\ J}AJ.;” cu.:‘fu J\.f AAa)'Lw 6)‘.,\.1L: Iu,fn.}b

Cslie Ll ll i b sl s gl sl dse b e

-l

S5, (P 5 (G g 6&&,(.35)[4. 35 L;.';L} (3 508 6\.@&;3 Slp oluis L;:._:J,S
Sl 3 8 (o 5 s SIS I Bl L sl s sl ollis i S

M5 = " G a S e JL K Sl U O i e 5 S ete LU S 5

-l

g

SBSH 5550 (e 5 g0 S lge —

Lol & by e Jiles il gz 5 ol LT (6350 (sla sy 5 Lo gimr oy IS0 oS (5,5 5 55 la ok wedlie L

Aol >

Yy




(i}l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

sl Jlw iy 2 < 30 & Ol g
N " Ferdinand P. Beer
ehe = | Okl el E Russell Johnston, Jr.

A oLy 1.3 5 | John T. DeWolf
David F. Mazurek

Mechanics of Materials

s DS
i Stephen P. Timoshenko
s> | James M. Gere

. Barry J. Goodno
L;L:J :jw y

) Y < . . .
&ﬂfj‘;}w—, b ol ool sk, | POPO. EGO PAUL Mechanics of Materials

History of Strength of
Materials

(s gt 5, Ssb 5 isel yl,8) 5l slas, Ikl —s

oot s Sh

o3 3 3,90 bluy v Olpees 9 Coluw

Sl 5 pel sl & pgzma o558l S

RSLE BN N SE I-X D)

L;&)}AT L;LAM‘ 9 kAv.L:} 9 gfjJUKS 095 ‘ul:S cL;Z)jAT 6‘.&4;@) )l oalaiul L W‘};

o3 iyl 5 e Sy

50k 5o S0LL éhbyj]}}_;js‘m&]hjawwy\su@&

Yy




A

dl g aloas

Cslw alaas

Nl glamile of 5> fljk o V=Y
SRS 13 §
Y CBLAA oo glis )L:‘g:*:’

- 5L e

M
7)) 3
2 s -
).}’/ |5 32,
]

@:J

S S Ol slanile s Shas oy Olpl slasile S Lol
;ﬂ..l.l';'w 6|J>-| &qu 9 LS)bJ'.’ o.:\J..o d)}b dﬂ‘ eu)‘f\ JJ,«<.L¢.€« e 4Lﬁ)|j‘
(LAQGU\{ 9 ucﬁ’\g AAJJN cLAo.,UJA...x;.- “:’SF LgLA.,\J}A MJ.,\).) )‘).:\ (_;Lau.:au

Wy el (S dels el 5 b b 5 bl Olo e dadny il
o ik ol b lag s a5 e g L S B, s sl e ST
dsls 5 o s Solm Olles s 2l ol eal Slas 0 sl
Elol amls 5 sy 5 8 (Salos Coslis b 5 o) iy Skl nslie

44..,\;. 2 eJ)\) QLZ\:J)‘

c_}:xiﬂ BEL L;Lﬁjj;}ajfg\ cdl.apl Q.Sfu Qb& LY C,..:U BEL) 6@)}3}»};&” LJ':"J‘J

b SlsshS S e 5l 5550 Ol asles 5 (Slesy 5 (STssds sl 55
N.m

daaens e C\yl s b as e Lcla...a slraans aaeus t\yl tols
gl ol glageale s wcfjwhwjj o8 JLEl 558 caanS F 5 aes

AEESE A 5 ey e Dol I b s asiiE s e

-dsde ol 6LA(=K HEPHEW o del 5 badlis Clj.:l AAoJu.J'Cjz:- C‘f‘ ol
J)‘-)\JL:M‘ J:ﬁ)ji coslus °J".’>.CJ>-.~_ cg_,SJA 6&@‘.}..:: LJJJ\A ub&;l u,i-j) 9 J)‘.,\.;llm‘ 6Lﬁ
“omS s g s Wl L sbrals (O dsal povs dadliis sl JBlas 0 disF
3l glag b cills slaad o eS¢ ble wliis cx bl ‘@)Lﬁ L;LMJJ;'Cﬁ Wlls gl
Lyl by e Slaedisg ol sding 55 ol sbl Gla A5 (Lo &l
JJJ E) _5]:.': sl oy C)L;af wbu Wl slaws u.»ji.as 4.bj)>'u 6[.:‘_5) EBE s ;_e\fu\
C'-'ﬁ 9 djjb- FHEE C)qubu E) oJJJCﬁ Cb.:\ LL;;)J'J&- stu.)dbtﬂ c&bjj&u alos
Jv.:\;.' c&b LSLQG.L’)CJD: C‘f‘ cdjjlé- 44‘.\4.} QL&JJ‘) th‘U\.L’) waj 3 }J,’:" cd))}-
ol ol 5 Sl gla il js G e 5 (o Selisaar b daodiss o

eisaas Lbe.,\.;séﬂ BE

s olpl slagale il glacaand 5 Jhoeul 5 eslatal 5,590 Gla, gme >l b 0 200

Ol Gl p cmlis i Ol

AR




20305 Gass e OBLL L o3ls G50 anmloes (LOBLL glal 3 ome i 20l
SLOBLL (b Jsol (2530 SLOBLL b dpol deedisg 2 5l LaoBLL
Lol e I8as ag, 5 Lol ol (Sealusssden LOBLL b Jsol ( ixle
. ¢ 53 Ol JEl dagBlL s )8 Ol Jpel 5 LOBLL s eslizul 5,50 sla,Sls, |V
3550 Sl 5 5 LOBLL jas ( Seolys 5 (Slal 5l oo b b alows (aOBLL

L u)j?u 8);‘ “ .bjaja 6\.&96\3@. ub&;‘ 9 f‘}k 9 LAQL"%ULL dy‘ BL ealazul

St slageabe

L slagdls «Saall 5 ol glas pme JLail (a0l (1 b 5 Laje 5 DS gl s
cégtibj)%ﬁjwﬁbhiﬁ ‘ubj)&w}v.ou ‘Lﬁi‘“ﬂ: (_gLAG%cJ«o}jCE;%G A

Lol S s 5 olpl slagmile 55 aslinal 3550 SLagdS (S a5l 52 5 258

(S S s Olgie s Sl a3 Sy 5 50 xS ¢ (SO (69 iy SO 2ee 1 NS
(S S e Ol5s )55 30 950d (S5 piey S e Ol gie 0 it 553 Sla) 55505 S
(Sori Spme Olge @ Gl S5 (G S Olge 4 Sdssde e
Sleosge 5 e 02 Sl Go 8 amls (So b LS e 5ES 5 Ul Sl
5 Ly glacs ~ dl—%}f'& b s S e (Seles S (S~

Jb’T ol ‘d’fik’.' ol &sz olabs ) La&:il.a ,.<.w“ Los le, J':J\A :u.'li\;
on daiaile (Sl @k IS8 i ST @l s Slle s (golr) bl
dsb o bl Salus Jl, ) o8 edle Ly 0o baile Salys s,

(Larile (Salus b, gilwang 5 OB mile Slles

f‘)b ‘Lhwﬂ f\;b) (5)\‘>J" o.}b..o J‘“T'.‘Jﬁ Q)Ju 6.&?‘)3 ‘5{.&&]:.&:\# f‘]‘b d_}«.ﬁ\ J:.v\.)
(o s aShale

- - Ll sdds Sheshassl | )

. Yy g

JUBS 5, 90 S g (g0 Sl -0

3 Saetle 5 bapppile 15l b 5 Slislows ¢ plalid U1y —

Yo




(ﬁ)&jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

ol Jl it = A 5 & Ol g
YYAQ oAb elE Js- ok, | Charchut, Werner Dl glasle >l b
Richard G.
RN Keith Nisbett
. . ad - n
Aap Sraw-Hill Mehta Machlpe Tool Design and
3 o Numerical Control
( . P H Joshi Machine Tools Handbook:
©

Design and Operation

)&Ic@}aw-Hill
3

w 3
-
. o .
30450 S MEGraw-Hill

Budynas, R.G. and

Shigley’s Mechanical

Nisbett, J.K., qth ed Engineering Design
Pearson Machine Design an
Yoy
Prentice Hall Norton, R.L. Integrated Approach
JohnWile _ Mechanical Design of
ARER y Collins, J.A. Machine Elements and
and Sons .
Machines
Y.AY | John Wiley Marshak & Juvinall Fundamentals of Machine

Component Design

(o33 st 850 5 (55500 Ll 1) (550 (glas,lbiliul —

oot s Sh

)\fl L_SLAJ.‘.’;’L‘ C,}Lw 9 f\;b u«:).) ‘;w)v\.ﬁ 092 QJ\JbJ\g

o3 3 3,98 bluy s Slpees 5 Lol

OSSN 5 G 5 e Ol 95 0 Cals 4 e

BLE BN BRI TS

33 63,08 8350 5 sl Slaiiieedl dadd g (OIS (sl sladla Sl eslial Wl o o e 5 i

Dl g yeile clil 1 b 4

o0 Wil 5 Seme Sy

E) L;\wﬁ 6&)‘;&‘{:]: L 4.19‘);]: J:LM& 4_7\)1 ‘Lf"s d)ﬂ)] 93 J;\J.;— ‘u—iﬁ: J}- (R u»%)é U‘:MJZ’ 64,19.:

)‘J”‘ Lsuwwlﬁ ;b}-‘ f‘k 4.‘.::.4) )J stf)\s °J}_}:’.

Al




s |

dl g aloas

vy 1

Cslw alaas

s bosl 5 335 (5,551l S i 53 A
de :w‘)b Cy
- 5o

- 5L e

-o)".)u" BN ‘).»‘ )\ salao! l; J’M Ql&]a.; 9 L};.;.) 9 J)\JJL’;.»\ Qwaj a‘}" LSJ.‘.§°)U”\ 9 S ‘JJ,:.S Zu,»).: ;AS da
Oske J 58 5 88
55881 Jad o — I

| g 5,

gé.a.:)

La:a.xj;'cﬁ Sl 9 éjfajlxl sladoy 1SS Lg)ﬂsl.: cdodde 1 il

d';)" L;Léakilws )‘ odlaiul L' LhaJJ)'Cﬁ alises éﬁj’;ﬁbg e 6;5)\_).;\ :Q)LG"
alises L;uu‘::‘ﬁ) 9 (GMM A.LA} )D L&o.UJ'CJ%- LS)'.‘§°)“’\“

053 psds (b 55555 0) 55555, Jobs n «pSesl bl Sy Koo 15l
Sl 58 5 VMMIVMS) 55 s 0 sad S o3l slapile
555 IS5 Sl

Pl 31 oslinal b mis bl 5 53 5 3 Il olalsd doeS 151 (5 S50 1 Lo
Grpal G Seill slacile 5 la,sSSsnsy 5 bS5 Ly s dac Sy S
Srhs T

32555 IS G pledS 51 51 oslinal b L e 5 ladad il Llss IS 5 (5805l
Slsliel O Ss

Optical Flat) s, 5 cov wii dew sy Jsb 5505100 5

olales 9 Q}T!';; 9 J)‘.,\..:\:le Solalas djb 9 6)‘)3 ‘@5& Q‘J.w d}:.\Sj LS}:‘§°)U”\ IC))L@.A
(Optical Flat & Optical Parallel) s, 5 coo aics 3l oslinal b zmis

((Ssae)

Lg W olales B t}:}b 9 JJUJL“w.:‘ olakes ¢uc§ C‘).:‘ JJI.S 9 L5J‘§°)‘J"" ZCJ)L@J
Lo 51 e 151 51 eolina

(Shman Sl (Jb g 5 oled o (ulad) Slanhs S S eIl slacyaile 1 2ils
SLAL 5 goste S eslbl sl pile 5 (ScanNNer-CMM) Lls o) o 5 slaelKews

Olakad E) CJ‘J:PJ (58> JJUJL“w.:‘ olakad ¢uc§ C‘).:‘ o 9 6;0)‘.)..:‘ ZCJ)L@J
aw Sl gla il Slase o Sejlll sla il gl Sl eslial b o
.IQLLJJ J:J)J éua&wb 3 S J.g..»\ ‘)L?'“'.’ ERtSEEY &;a)\.b\ Lg\.hwﬁil.a 0y 9>

v




wbu ui))_guUa;'- L(}C«aﬂ%}\)‘ﬁd}ﬁﬁ(ﬁﬁdﬁ‘) Ob;ang&j)c\"\Y

(85505 70 asbally ol

Optical Parallel i sstizal b o s So 055 6,8 1o lga

Sk la sy das 5l S S Il Dl g le\) S SS el Eils
(é&jﬂ\jéy&ﬁéb&j)}@uﬁdu&:} \'%

M&LA&.«)) )‘ OJW\LMQ‘J:PJ BE )J..“‘ é;aﬂ.b\ :A:))LGJ

— il

Ll el aiey ool 53 a8 pleel&islesl 5 ST 5l a3l e les

g

JLE.’S‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

Jﬁ}dﬁo)uﬂ U_LU)J}LSJSQ)UJ‘ J{.L’“’} o e Ce)}oﬂlf.;ls Oyde 6;4:)\.1\.‘\ Jil""’} d;)lsa’u.;uj;—
Oyde JJLSJ ngzfa)(.b‘ J‘.‘.L""} ajg‘)‘ eJW(hW;&&uQM}&:ﬁ)}JJU\JW‘ Solaked

L;A);)SJJAP)) ‘fb\b)l oalaul LSZ«{‘L& c&i»-:é')&?- séﬁv\.&:’:\.}}iﬂﬁ—

(ﬁ)l&jf)\é@bﬁ“&‘b) 6:% w)® @L'..d—c

slesl Jl it T < 3 & Ol e
. J.F.W. Galyer & C.R. Metrology for
144
Thomson Learning Shotbolt Engineering
ARRE Dhanpat Rai A Text Book of
Fifth Publications (P) Ltd.- I.C. Gupta Engineering
Edition | New D Metrology
ARRAY McGraw-Hill
Fifth | Science/Engineering/ E. O. Doeblin Measurement Systems
Edition | Math
ARER Instrumentation
Third | McGraw-Hill ghihgﬁrk;a &KK. Measurement and
Edition Analysis
YoV ) ) Engineering
) Oxford University N.V. Raghavendra & Metrolo
first | press L.Krishnamurthy 9y
Edition And Measurements
YA Qﬁ)JI w9 e.)b' S gawe O.EJ.LW ‘}:.33 L;;a)‘.b‘ Lgl.hw
Sl siaas
¥4 ] @3l WUl &S o3Il (sl i

YA




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S
6\0?}@5@&2‘)))&).}; u:j)o)jb&v\.;bg

o&:ﬁuji‘}&éb sz:?a)\.,b\ (_QLAW o0 Jm.i)v\; UZ}) 093 Q.,\.;b.)g

0 S 50 hles 5 Ol 9 Coluwe

Voo QYL REF & 3 sladsuilasy code ¥ oS o 51 il sla0le b s V0 ey Sl e ¥ gy a5 Seo
Vo e Je AV L6 Y S eIl gladls cam Y Sre e Y= LG Ve S S el gladks car Y =6
Gloaerle canx ¥ (g0 Lo VA=Y 6 Ve (oS3l glaales canr ¥ (g e s A=V 0GB Ve (oS3l (slaals
m e Vet Sl cele sae ¥ r\.lsjh 3l caliss G_'Mm_j\)' ade ¥ rl.,\S Ao calses glaple s (g, Se sl
Al et 5T Y Lguflfbm.ﬂucs,\;\’ CMR oAe ¥ G.'Mrlf ol 0 6, Seslll cole b e 0 (5 e
Shass s sesler 235 e ¥ ol 23S mn e ) (Ced S1) b o slaamin (g T oIS
Y meles e ¥ alIS e 515 sy e Sl e ) (lat e ) dige Sl eile e Y S
oS e ) oS a5l Cilie GlasIl L LS 5 sde Y elS e 5l il 515 ede 10 Clie Jais as
V sSSansds o8s Vg Sl Sy Son olaws V5 S5s 0 s n olKaes N sdisg xS o puass
sl Sk ol&aws V5L 51 o&aws V (VMMIVMS) 5y (s 0 sas (6503100 slacpmile oo
wiliss slaple 53 axx ¥ Optical Parallel LS wax ) (o)5 cow i o ) S5 K1 ol&aws )
s | S s ) n g i ) Sl 55 5518 olis | Sl 50
Vo gdman Sl ol V glaie o Seslll aile olaes )V ule [l meS oo VSO S gl wS
5 St sy oiws V Ll ol g5 olSas olKaws r\.ﬁjA 3oL AU 5 ot S eIl ile ECI

NECR rl.JSJaa)'( Sl sy

o003 Bl g ey R,

L% w&pjdhjﬁjgcﬂ)}: cé‘o}jﬂ‘agjlsv\ﬁjaﬁfgé‘éi}%ﬂ nW}S

03 Bl g S s
LS\MJ} dj}-‘ C,J"LPJ cdﬁ.&@_ﬂd) )l:.é) bML:.«.A c&l.m-" 39 ‘;LQ.“ 6[.&&.»}{ anu.: L_S)wa LSLA.]G.:?M )J )lS rl}u\

O IS all 5 o 353 IS 48 gams 4l g (o g

Y4




s | sk

\ \

dl g alas

hY2 1

onglS K] ‘5;4:?.51J 3 65"4"&5-’-‘ u.ﬂ)é —‘\—Y’
e ISt

- o
ceslu slass — )L:J VA

/JLQ o)>rJ o‘Ja.A “ 4_<5_5.> E) Aﬁ& Lgl.ﬁd..l.a C\y‘ “wg LS)L""JJ"‘ QL:LS Sl HE BT ;AS [ELRVY

s2558) Jod e -

=)

gé.a.:)

sl (B Sl die 035 ol cileddte SBLA il s Je glsil 0

Golwdde glas bl 5 g3ludas SVl (Jde i

meale (2508 amaals (B azmals) wmaale a5 aale (LB dde 5 1l

(SlaaSor 5 sl ammale i

5 Gl Kol Sl eslinal 5 Cdin o (o e plil Jes olalid Bl
ladae ags ;3 CNC oKas

Jo ol g 025 8 5 2SS Jd\bclmb&&; Je ol iy lgs
CNC s 5 dmaw o p Lidde cole o 25 p

Jméjgké)jdjgbﬁ‘ddwwdﬂlju)’:dy‘ Q;-LMZULA‘J

5 Bl b axx 5 Jlbe Cole 84S g b oamabe ans 5 Jbo Cxtle i lgs

Gl ameabs dxx 5 Jbo Lo

(S e 5 Ll (S IB Gla ) sl 5 g S, st glsl A
JmS b oy (o 5 U b 5 dle S35 (g Samny gy Laskad A5 Jl e
GLIB L g Sam; ) bolnl 5 Sl plsil (B ome edd (g Sy, Slaas iS
S B) wils g B s g Savk,; (LB Glil 5 LIB S as slse) b
-t 5 (Sl olSaws sl 5 Sty Gl sl ge) CnSSls (5 S (3l

6)§4.>u) CJ\J.A.@:-J )\ oslaiul °‘}>UJL_$',L"NLM:I ICJ)LQJ

anle 4y (G0 539l 3l e 03558 e o (g S B ale Ljlsne o le gl s 1 5l
5 COY wle 5 aale) (5B anle bylse (0SS 555 5 Ll s (oS8
15l S B o COY 5 5 aule b 5,56 slaisy ((SL S anle byl

w5 Al s b 5 ks

s oSk A5 COv wnls S oask) . SIB slaanls C\f\ Silwesbel 5 ag 1ol
(St ol

(o338 sl Oag58l Cde e (giluanale sl ol e Ol 58 5 amale foesls

§




amaale A30Lh s 050 5 aale 4l b glsee Lg)\.x.@.@)u.i:'u.(lgm:.wl s s,

(g 5 Sl (63 50 ¢ 28] ammals) amalo C‘f‘ g 1 les

g_)‘.«\ﬂ &.54’”5 N:JL:LQ.G 9 u_gb C~€_>- 4.:.‘_5\ .}‘}A g;.)j.') Lglm)jf C‘};‘ 4&‘).9 C\y‘ :u,f..'»‘.)
5 el b LBUT e da3UT 5 I3l slamil ls gad (S o5k 5 215358
3 AS Slhes plnil 5 e 5 el O3 Glats, a3UT 5 Sl plal el | Y

i

Sl 535 AS Slhas plomil 5 e 5 e I 03 1l

s
S8 (Gl sy 5 CO 5 (glanle) e (b IB (¢ S 5 6,8 ol
b mhaw b dde g Samn, 5 S WSS g 5 S5 dle S 5| A
~ B ((g3lmizmale L) slaazeaale die (6 S s 5 (6,8 B w50 8 5 1S

s 5 5L ol G IB 3 (g Sy 5 (5.5

- :J':J\;
Al el aey ool 53 a8 pleelislesl 5 ST 5l a3l i lge

¢ 1 &

JW‘ :,yM;ww 6\.&@)‘@.0—&:)

AL 5 s S @ PSR ol dy" G 5 sledle glawis 5 r)'\j sl S
&A);)SJ JA&)) ‘fb\b)l oalaul LSZ«{‘L& c&i»-:é')&?- séﬁv\.&:’:\.}}iﬂﬁ—

(f)&j&)\éé&d“ﬁ‘b) ‘55% ‘;AJ.) @L:.d—c

slest Jl it T < 0 o Ol g
9 LAJJA | Pies "'“ d_}«-@\
yray K g - o 3150 e
S S ey sl
1444 ~ ~ ~ ASM Hand book vol.ye
Casting ASM International
LA.‘*JW
Y¥AO o\ﬂw,rm&:;\; eSOl bl (& Sa
s
_ 5 Sl Pl _
Y40 O‘;L‘W)V'L;°m‘b 6;4I>UJJ}~¢‘
B 19> 2o
Metals Handbook, a™ Edition,
YAAA - - -
Vol yo/ASM YaAA
Metals Handbook, A Edition,
YAAA - - -
Vol ye/ASM YaAA

A




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S

6‘0)>j&.éem\))3w)v\;uij)AJJJOJ\.S‘JK—

o3 S 3,90 bl s Sl 5 ol

[

C

Srorsd s Sty 5 COr 5 glanle Lold b pe (b JB ol (sl (g Sy, o508 -
50 4 e e S (8 S B e (S IB ) Jals (S B Sl 5 Ll -
(34210 plaS o 5l olSal; Wy 5 (5STpm e ity
A o538l 2lge 5 Sl 525 COy v gy canls p1 5l 1 Juld 5L 5550 (3 e 3150 =

DS (3 o LS g e el OIS (S5 Ll IS (2l S g SIS i) el o3 Dl 5 il -
(e 10 U a5l ol ol 5 55md (RS0 (s

o3l g5 S by gl oy laa oS v sm) ol S3lade a4 by e Sliend 5 1l 5 s3lede e -
S 5 (32810 oIS a5l s s i o S o

Lol (53033 5wt Gl podls SIB L s Sam; o515 -

BLE RN EEIE-TS'

6.)))./:4:.‘%}6&};)[5(&&}}: ¢L§\ojjﬁ:‘ol§)ls‘)\ﬁ}djd‘élﬂi>lfﬂ gfb:a&f

o0 il g o )

)lsw)\erG\)ljst‘)gu}wuﬁ4&w\jwduwﬁ

Ly




Kool 5 o e b Glacad s =) e-¥

P | s 2SS )3 £
\ 5 o
\ d g sldes — 5L

gl Joad e -

|5 325

bé.\é)

BE g_)ﬁdj:.@j uj>m LSLAJ:'J"LA‘)T )'l s ;L:“Jsu" ¢J.~))'L. Q)}f.‘l cdodo :u,ﬁ‘;
o b s o e SRl plgl s b s e sl sl cais
&ﬁj«w&\&b—}&h&\jdjmjzjbdng;a}}\f)ﬁ

‘QJ.A‘JL:SJ.«LL o e LgLAg:MMS cuiﬁgéw)jbéurﬁw‘gw)ﬂk))@

o 9 e

cosSes Sl e s damS pll aipe s3 el (el s w4 eoll R
ik gl el 3l 53 eslital 3550 Dl nle 5 @S o sSes See
DIkl ol G G s (Bl 5 M5 Ol s (SIS o ose

bas 58 5 s s gdowe (Ll 5o ASME

+s< Hi-Lo Cambridge AWS Fillet SlagS JaS 5 @aSelul ol
&‘)\Fé/}&_.:J"g.v-"})j.:‘%ﬁj&‘&fﬁw};lﬁ‘wbjsj‘b)w‘

(S S (5 ST sl by plal BL Sl iy, 4 b 1t
3 il sl lET el s pll S5l s sl gl sl o s
5 s i Ll ASME 5l (o b slacweY devs & Gl s o

las )8

LB L Slule 5 50 L Clule s (o sl gl dews 4 ol ol

- 5

ol (pblian Ol slwl o fgs plsl (ubliae 3 Ry 4 sl 150
TGS e R 5 LS Jskee bt S tees gowe 035 blie (S5
Sap eoslie 5 aiios Ol gl lilo g mabliie (B (3 308 (lasT sl
-y s bl e e (Shuaih (e IS e (1 bline (s Candge e

las o8 5 e

dla}.- L;w.:laLdu Q‘de JLA.O‘ &L\)S ‘b‘j:' )‘ ezw.-u‘ JU); LijJ )\ e:L&.:..,:l J,L,lf" ICJ)L@J

(a8 Il pnd slas sl s b Oladad i (O3le S Sl s Sl

LY




cdb.‘:};:b 39 jﬁjb] QK:.«JD g_)‘:"."l""’ °j>n.v LAWS J‘)l.)\.it:«wll DL g_J),:Q L;’ki‘))‘ L);’-}) ‘ASME

LAJJ,.:)(S} LA&:»J“JJJN clﬁ\ja

E) )"M-.’JU E) Jil” —9n C\yl 4)134_:_5\)' 9 ‘}.LLO 6&5}14 o )‘ oalaa ofé ZQ)L@A
‘UZ};- QM&L.MS@}» cCM.Lijg JLQ.G‘ aj>=.} gaK:.w) Qﬂ\ﬂg cLAQT)\ oalaal aj>=.3

‘-":'C’L}"’g:':";°}>"’)@wuw

J.Ab& 9 };J'.’. CLA ‘f‘ﬁﬁj\) O €L>u‘ w‘.«\.ﬁ‘ ‘g‘)fﬁj‘) U.:’-}) du waj-)b u,:...o\.)

Uh:);)ls‘ﬁuhg:,.ib}v\mcl.i‘fgcl&ﬁflf): bl ‘U}:’u;’f,')“i')""rl:’

;;\J;ﬁb\))buu&uj\abm‘a}z}jL;(J;ﬁ)b(_gurl:éﬂdlb‘)l.gx

dl{.f Q\M eMu;.A g&‘.ﬁjf Qlif O )lS JdLW‘ cg}_!\.bjf Qlﬁf Lv L;w))b U’:'.‘)

LAJJ..UlS 9 LAC,\J“.)}JM cli\),a ‘g;.'b; QL{'J?- O 6‘;‘ g&b;

BE] L;J))’; d‘j:ﬂ g):dti ;&.&ﬁ Sl Bl c&lbjg QLJNJD-&;.M.: (al>u\ a)>=': ZQ)[@J
osle

Cotle s s e sl da iy SOsul ) TOFD wo iy sl : il
¢ Y LAJJ.:)S}uQJJJmcg\y‘ﬂ)jbjk})aJ:ﬁ-buwC,‘A-J Q)WUZ_}} A

TOFD s Ly JUsl d g bglast 5 5Lid o O3bs oy il

— il
Lyls b aiey ool 53 a8 Selislesl 5 ST 5l a3l e les

¢A 1 g

JUBS 5, 90 S g (g0 Sl -0

Ju)JJ@JwJJ aucjbdu;:;}u.))fjbgfuﬁidhwjuiﬁ cf“’))bfl’”‘u'lu):_

23




(ﬁ)l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL:.G—C

SLast Jla Pl A A 34 = Olse
eKﬁJ‘J Q‘)L;,.u\ ‘ft'.’.) Jawo J,:S.)
, . 3P glias dpol 5 Sle (B
- ilaas 5 (2 dazes .
eige 5 (e dse Gl e R
s sthe

L’ljbw fd)bjdl}df)} . . 7
S g SO s

r Jis
S o LSl 5 S b Sl 3 5 sl
s s
gl sl 5 Okl 5 S8 5> NDT
L;"ad...a alii.?‘; 3o (W95) ).}j@. _
AL é Ja 2 A G0 sS
Lgw sl S Je

(s> wsllan 6,550 5 (o8558l Tl 8) (o555l (glas il —s

oooke s Sy
Mgy ool wdige b5, ke 5 olse cwdige 655 L Al S8

J:’}} L;w))l;jujzﬁjz.ﬁéuw OJJJQJU\)K

oo 3B 2, hley s Ol 5 colw

(5K Sen oo sy Sbe (o3 Hi-LO Cambridge AWS Fillet L;La@? Jols e Cd Ol -
Sl & S

Sl plal (Sl e e Sl pd B Slagle s Sl el Jal L Slagle Cs Sl -

Sl e sadise (iS5 5 e Al Pl (g Sy Jold ablae O3 s Ol s -
e ol plo

Coap s kb e Ol S Sk pod iules amios lsasl 5 bl slacsp Joli gl 3l s Ol g —
Cd ol bl (6l oo S sl 5 S gl Al mnalies Glaa sl

Sl plal (S e e Sl sed 5 13,5 SOl e Sl g

SIS ol cus gla el 5 0L mils gl disel 318 sl slapks glgl -

o0 Wl g sk B,
2ol Glairtasl 5 s s (DS (5 el slaail S ealinal b omed 5 105 a0

JF&)Jb)Uf;AﬁdL@Wﬁ@L&)TJ)&)E&Q&

0> @il g Sere )

)S&)\;ﬂ\j\)l}W:ycjsd&)wuﬁc&m‘jéaﬁduwﬂ

$0



https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%AA%DB%8C+%D8%AC%D8%A7%DB%8C%D8%A7%DA%A9%D9%88%D9%85%D8%A7%D8%B1&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%DB%8C+%D9%88%DB%8C+%D8%B3%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%A7%D9%86%DB%8C%D8%A7%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%DB%8C+%D9%88%DB%8C+%D8%B3%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%A7%D9%86%DB%8C%D8%A7%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%DB%8C+%D9%88%DB%8C+%D8%B3%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%A7%D9%86%DB%8C%D8%A7%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%A8%D8%A7%D9%84%D8%AF%D9%88+%D8%B1%D8%A7%D8%AC&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%A8%D8%A7%D9%84%D8%AF%D9%88+%D8%B1%D8%A7%D8%AC&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D8%AC%DB%8C%D8%AF+%D9%85%D8%B5%D9%84%DB%8C&select-author=author-exact
http://www.lib.ir/book/60176014/آزمونهای-غیرمخرب/
http://www.lib.ir/book/60176014/آزمونهای-غیرمخرب/
http://www.lib.ir/book/60176014/آزمونهای-غیرمخرب/

SIS pile bl s~V

JMU .w‘)b Cy

\ Y A9 dldad Z . 7 - Z .- g
33 olRlesT 5 B3 (5,8 oI (slaptm D S
¢ ¥y celu slaws REST

< ) rﬂ%g 53901 o s I
3 R
S S | g 3, 3
ST
O Ol s s 5o LIl sl ¢ yete ad Lo g ad 93l SO laslnl et 0
\Y ¢ Lol 2 oS- 5l Ll 5 \
Gl ol amds S G s ae SO A Il S 8ol
S ile
e 03l Sl (L e ) Jeld Lol el 5 oS il Sl v.:ALU fesls
i S porate S3F (olsp o3l E 5 (B il Ol il 5 sl IS
X . (o 503l oLl .
w3l Cwles (gyls enl Cf> S ile glal sla,sSt les (g Selll i lga
Sl sSt b as p s e laghlesl (Ab L Gy ol 2LED
SO ol Gla s 2 B ile pane
3 i e Sl 6sE (B il lag ) Jeld DL S slae 5l Rl
A 1 (s A3 i s oSl ol sy 5 JuSts ol e | Y
DI i 5l slasu 8 es s 5 SO edle Sl (s xS esIl ilee
Gl mdle sa b I8 5 o VL ils
\ . SLSESS Gl 5 el sl t i SV U e s i les .
b S line GasSE L Jas 6,508 4 5 O mtle 53 Les (5 ,Se 51l
ol &l 5 s, s MQL
sk by s sl als, Il jas pmesia il
¢ \ b boks daly sl 2l sl @) T slaslnl e sk pladl asis i jles |0
hes Sl
Sl e b <=Ldl slaslae 5 15l le:_w 05 el il
¢ A Sl 5 B mile dul 5l o SOl e o Sy Sen s ilee | T
ool 5 e S pi 5 bl
S5 S5 3 Jladl mla (25 (U etle S Jool o maler kS 1 I
g Y RS Y
GRS 5 o edle mhaw (25 2 Uil Loy sSU Sl oo e 1ol

A




S35 553 (KI5 3 i (605 e 3 6055 BLs Bl

L.E‘)lsg.f:’“;l" DL °J‘J'f C)L.’.j’.- JJ:.S :&):,_..\b
¢ Y sl 2 A‘»‘éﬂfe;w;a;m o3l 5 0L o J xS L sl 6;:§)l54.,:¢,)L€ﬂ )

o sl slrl s b b A5 S 5 esl sl plad ool (S

Gl ene S 5 S L

q
Cilisen lalad sl 1l Olssl bl S o sl JBS Sl eslizal 1ol
wen
Silbeprile slas 5
=il
. L] \\
L e S1e 5l a3l i)l
¢ vy g

JLE.’S‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

5 G 8w e ede L L Wl (il ULy wys Aty SWLIS S e OlgamEils 35, 0 sl -
S mile Gla s 2 Ol SlSl 5 (8l e ol pite romen bl o3l (6,15 e slajl il bl
Cilises glacS i glanllnl L plas Sl Olisl 5055 J xS cos |y ol dSlgn 5 esls aseds o9 4 )

b azils |y cilises il gla il O gl WIS 5 cs LUlS 5 5l

JAJ;)SJJAI«)J u,';;\b)l ebu;..u\ LSL«.;L& c&:a-“é')&} céf.l.zwjiﬁmﬁ—

(@J\?‘gwjbcmmg}sU’) 6:% WL cl.uo—c

Slesl Jle et o i 3o o Ol 5o
..o |CRCPressy Geoffrey Fundamentals of Machining and
edition Boothroyd Machine Tools
AEAE CBS M.C.Shaw Metal Cutting Principles
V44A Springer R.V.RAO Metal cutting and machine tools
Y. S (s Lo deme ‘-’uﬂjﬁ&}’-‘ 3l il 5 S il il
AR el Lo jdame | ol Saslosis
A% oS el S50 Sl Lo demae bl s L8 il J sl

1A%



https://www.gisoom.com/search/book/author-369212/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%AC%D9%81%D8%B1%DB%8C-%D8%A8%D9%88%D8%AB-%D8%B1%D9%88%DB%8C%D8%AF/
https://www.gisoom.com/search/book/author-369213/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%88%DB%8C%D9%86%D8%B3%D8%AA%D9%88%D9%86-%D8%A2%D9%86%D8%AA%D9%88%D9%86%DB%8C-%D9%86%D8%A7%DB%8C%D8%AA/
https://www.gisoom.com/search/book/author-369213/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%88%DB%8C%D9%86%D8%B3%D8%AA%D9%88%D9%86-%D8%A2%D9%86%D8%AA%D9%88%D9%86%DB%8C-%D9%86%D8%A7%DB%8C%D8%AA/
https://www.gisoom.com/search/book/author-369213/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%88%DB%8C%D9%86%D8%B3%D8%AA%D9%88%D9%86-%D8%A2%D9%86%D8%AA%D9%88%D9%86%DB%8C-%D9%86%D8%A7%DB%8C%D8%AA/
https://www.gisoom.com/search/book/author-369213/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%88%DB%8C%D9%86%D8%B3%D8%AA%D9%88%D9%86-%D8%A2%D9%86%D8%AA%D9%88%D9%86%DB%8C-%D9%86%D8%A7%DB%8C%D8%AA/
https://www.gisoom.com/search/book/author-369213/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%88%DB%8C%D9%86%D8%B3%D8%AA%D9%88%D9%86-%D8%A2%D9%86%D8%AA%D9%88%D9%86%DB%8C-%D9%86%D8%A7%DB%8C%D8%AA/
https://www.gisoom.com/search/book/author-270019/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%AD%D9%85%D8%AF%D8%B1%D8%B6%D8%A7-%D8%A7%D9%81%D8%B6%D9%84%DB%8C/
https://www.gisoom.com/search/book/author-270019/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%AD%D9%85%D8%AF%D8%B1%D8%B6%D8%A7-%D8%A7%D9%81%D8%B6%D9%84%DB%8C/
https://www.gisoom.com/search/book/nasher-950/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D8%B1%DA%A9%D8%B2-%D9%86%D8%B4%D8%B1-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87%DB%8C/
https://www.gisoom.com/search/book/nasher-950/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D8%B1%DA%A9%D8%B2-%D9%86%D8%B4%D8%B1-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87%DB%8C/

(s oghlas 6 S5b 5 gl ll o) )l slas, Itk —s

ke s S

U»JJJ'U S)40 JaLw‘g‘gQ|}.€.>rJ‘9C,¢L~o

MQL 6)6&_{.\7-('.1.“:.&&&.&3)‘3; '/'\ abb})‘}‘y&‘d)f%}&‘ﬁf@

o0 Gl g sk S,
gl Slariaasl 5 baakd 5 S JBIS s (S (i gel slawiloy Sl eslinul b s 5 16 K0

eg)lg)bw)v\ﬂkwfuwu) ‘JELLAU)L@L;L«Pd\f\‘_;\M

o0 bl 5 Seme S,
L;L.wl;w oj}j: 4‘;35 d}ﬂ)I ‘5)24

0555 0Ll (Ales Oga3l 5 o sSS ealy 5 Sy ol S slaJlS 318 1 e

¢A




dﬁjﬁﬂ?'u J:JJS' 6\.&&3"} u.»).:—\\'—\"

G g2 3 E 5
\a - oo s

d g sldes = b

vy celu slaas - 50 o

|5 325

@:J

o S

-l

oA 5 82508 Sl e ol B S Ll o Shes ulal (S50 Gy S 1R
ol SO sladl b sae sla a5 S ol 5 Lle da s 65
WIM T e b g8 pile -

AFM cile s 0l b 6, il -

AIM el Ok > oo b ()8 ndle -

USM =50 Gl 2158l b (508 puble =

USW 5o G 8l el L (5580 5 -

-l

A 5 62 Sl e il G B o Sles (bl (S5 G T NI
rdold alearis S skl B g Gl rs ST G a el 5 Llge dat 15
ECM by xS0 s a0 608 pile =

ECG lants s oy 4 558w -

ECP lais xS o) 4 oS esls -

MF blines xS0 255 40 oa3p 3 -

EHF i s 531 2ss a0 asp 5 -

-l

\Y

A 5 625 Sl e il B o Slas (alal (S8 G 05 NI
Sdsl b 5 sie pogase M5 sl 5SS e b 5 Llpe i, gl
el S

EDM 3l adss i) a4 oS peile =

WEDM (IS 115) e (S S0 s s 40 618 e —

ECDG 5 sl adss s 0 5K -

LM 5 axsl b gol8 il —

LW 5 andl L oolS8 5 —

AN




EBM s S0l anil b (5,8 puile —
PBMULodl axil b (5,5 pils -

MS Sl =

/—"__-'-\ - QJL@“

S - . . . . be L n

ﬂ'ﬁ Jﬂ\ f}?}éb})} Lsuj:x:.é “'l"".{\jﬁ (_SLA&:/.:-LJB gbjg.t.a& LU»ILA\ &.4<.{).:9 d,:ﬁ) Cij.w.: J;.J‘J

3 MR . . . P . ~

9 (@) S| sl e osese M5 sbaias Sl S e les s Ll b, ol
G

CHM las 2y, 4 o8 mdle - Y

(29,50 8 ile) 6,8 pile L -

-l

: ' 03 Sl eSS L o pate 5 500 5 s b s Sl Ry s M 1
. . -l
=l

. 'Y V
P ase M5 e, 6O anes b dled ST 5l sl il

. Yy g

JW‘ :,yM;ww 6\.&@)‘@.0—&:)

J_i.ijjéﬂbjccé)b'-—

(@J\?‘gwjbcmmg}sU’) 6:% WL cl.uo—c

sl Jl it T < 3 & Ol g
_ ERPIRUPwY
1T o3l <7 K Jain oS ile a2y sladul 3
< Ahaan
Society of
ARER Manufacturing Elman C. Electrical Discharge Machining
. Jameson
Engineers
ARRR springer Suhas S. Josh Ultrasonic Machining
ARRY McGraw-Hill Hassan El-Hofy Advanced Machining Processes
Sl fs) o sate M5 gla s,
\Yq. clk Jle sl32 | J. A, Mc Ceough
(O S8 e

X




(s oghhas g S5b 5 gl i 8) )l slas Itk —s

oot s Sh

o3 5 3,90 by 5 Sl 5 Sl

DS 5 G 5 e Sl 50 0 Cals 4 e

B LE SRR EEIE-TS'

Pt A5 sl

o> Wil 5 Seme Sy

o FOLL (S Ogel sl 5 i slaeds o S0ke Ogel o ad Jom (Al iy

0)




"':i‘Jé 6ﬁ)4.4l3ﬁ dﬂ).ﬁ —\y-y

qu .w‘)b Cy
\ \ A9 dldad . . . . T
7 Sree Sald o 5 e 5 S ol eale S A
LA 1 I WY KPS+

- Db e

Aol B g ronalp Jsal b
90l Jead g — Al

=)

hé.&.b)

-k

Mgy ool Ol 5 Jolm il b g nsasl 2 5o er Sl gl gl (B me i Rl
Sy50 ol olpe JSG 5 sl e candad Glasls o 5 4 ) Dlakad 5 e
Ol oy sl 5 sl JIg 5 Sl ps (65,0 SIS 5 Jsel GU
Sl s e s B 5 5 e D S 5 el s
3 As ase 5 Ol abe Gl sy 50 Sl S el Gl 5 5e ladl

-l

Gl b ol Ll 5 IATF 11484 5 1SO avey slmkad bons il

) 3

-l

APQP Las ikl 5 a0l g5mael o b bas o Sldzas 5 s i, b me 150
Survay Plan ol ¢yl 5 Jzs - b &f ¢l 5 FMEA OPC PPAP
Sy kgl p y Jpams oge Slasiin o gle 5 Al p 5 Jpame ge Dlasiie
S e Gl i 2 b GL 3 el cnd (OPS) Wy olles

. 5SPC MSA (o 4t ke

-l

APQPj.,l,..;\j_eLSJ_UML:JJJJQTJJ:)\SJCJJB;CAL;wj)ﬁCAJJJJAdj...p‘ Iu,fn.}b

e e gl Primavera L MS Project «3s ;<o e Sl5dle 5 L S ol
APQP .35 .

Y4

o5 Dladad 5l 63,08 e S pyre s APQP s IS s 5 sl 150

oj_}ﬁ LS‘J’LS)‘J’Q‘(’J"le‘“&)lsﬁj%:"’bﬁé‘;’APQP ajj}atgg.i;ii)zj ZCJ)L@J
cJL@J i noj)ﬁ Q)l}; Q,;@) 03_5).; L}:&D/J G Q)l;; C»K “wg )‘ APQP

oY




Gl 3p5m 35050 05 5 au3m 5,50 5 53 Y

N At c«.’:

JLB:J‘ :)yMJJ‘N LSLAQJLG"_‘:)

5 )‘ oslai! &L‘}; LAPQP JA[S J>—\]a ¢t>u‘ &U)J ‘J"’i\f dﬁ‘)dwbj 6\.&02_9‘) 6‘)’" &L\jj -
W5 GH5S il U5

slad > Ol cule ;) 5 B (g ] s -

(‘ﬁ)u'}w)ucbuy‘b) ‘53%: w).b Ghﬁ—c

slesl Jlw it 7 < 30 & Ol g
. Ie gwle Lo dases
BB eal T s D
VWAL 3555500 - Survey Plan «.g sleal,
obl)' L;“w"u) QLq.ﬁ 9 ;5""'”3
_ BRI PP NP e
VWAL - - Ll 2Sesla .
i FMEA o
YYAN - - j—<€.L’“’ C.‘,\:Jj.&f L;«:.L.@.A)‘}A‘ (MSA) ngﬁfo)\x\w(}?kx)qu
|
S o
- - - ISO 4+ 5 lukel
oo
o]
e
- - - IATF y14¢4 5 kel
ol

(o5 s 5,85k 5 55 sa] Tyl p3) o550l glas,lkilinl —s

ot s S
sl Jul 8 SO wdige 6,55 L Ayl bl )ls

o3 3 3,98 bluy v Olpees 5 Colw
5L 3550 s Ji3le 5 L CAD/CAM ol

sde Vo ;MEJAS;*M

BSLE BN BRI TS
gl Sl 5 apkd gy (DS (B gl slawily Sl eslinal b e 5 1
S48 LSLA)LSJQJ}APQP Q‘M}J}‘JA uﬂl.ajula&rbu\ coj_}]% QA.LJ::‘JA éu)‘)ﬁ‘r}:l;)lsdlaﬁrbu‘ ZL;LA&

b Sl 5

o3 sl g e Sy
=S NP RN
ol B S roaal b lad e laslble 5 LIS as ofs 5 1 es

oy




s 0Ly s -V E-Y

| 6 .o . .
}b JMU .w‘)b Cy

. Y dl g alas -
’° - b
. vy I W KPS+ _ )L:; ["‘h

.}ﬂ“’j}w&w‘) 4},):.»)3)3[:15)\ Soledb| J‘;_g)f o 9> gJ»:J}S}J&i‘Jé dﬁ)‘uuﬁv)
a,lsl 5 Lol 3l

3T oy~

| goes 5 3,

\ W oole kg il Ll \
-l
3l C‘}i‘ LB L ety 3 L lase 5 pel) My 5 cole o851 L3 el 1 50

. ) Wy cstlow by gaolSiws | Y
-l
FSarlS S 4 ol 5 s (b sbjlple s Lo a1 R

. A (CAD/CAE/ICAM) | ¥
-l
g5 Sl o gate Glalil gl ) e ol patE 5 s Sesll 1Rl

. A ((.. ;YD SCAN, CMM, Comprator | ¢
-l
. (EDM, USM, AFM, ....) o sase L5 gl s, 500

-l °

y s Olakas Lubis s Xls .
-l
S slamle 5 s s pll da S0l 5 Laamas ¢l 1 2l

. Y \
-l

. (o 5 68wl 81 e CNC (3l 56 cola) G55 1l la il 1 250 )
-l

. \ Sl a3 JSE gl 5 et (Bome iR .
-l

. . ol Cola oo 53,518 p 3l daand (o sla B ¢l gl ;s .
-l

. \ Sgile srand 5 IS 5 ol sloaly 4 55 5 lpl slapile slap e 1505 | 1)

0t




B

-l

S sk s WS Cale s O Fe e s b .

-l

g cale j olalal 5 Solys : 2l

-l

CNC) ws iy slappmile il 5 bz 2l

-l

W)J QT JJ.:)LS}L{.;LJJ C)l?—)Ua...a‘ :qu‘.}
Vo

-l

&S IS 5 Mg (sael il B (g5l DlDasl 1 Al .

-l

vy

g

JW‘ :,yM;ww 6\.&@)‘@.0—&:)

Sloaly 45 5 LS I abin Sl oslinal U155 i)l 0y S oMol 5 otlio (DlolS ol

ij&bﬁ.@@ﬁha@.@wﬂlﬁ\

Sl s 5 ol

(@J\?‘gwjbcmmg}sU’) 6:% WL cl.uo—c

Hlast Jl Jls o o i 34 = Ol e
) Machining Fundamentals,
Y414 G-W Publisher - JBoOhbn[I)?i.X\c/J\/nalker & vt Edition
New Age Introduction To Basic
ARRR Interna’?ional Ltd - Rajender Singh Manufacturing Processes
' And Workshop Technology
. Jr. CMfge George . —
\‘ v Y -
MCGraw Hill Schneider Cutting tool Applications
dge 0L peils (gl S
) SWREPRGIES WE S W (W)
365 ; 5 Sl padige e 0L
AR Sl = 5 b oKl g = ’
LS;:L& Lo desa .,\CJJS

00



https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%DA%A9%D8%B1%DB%8C%D9%85+%D8%B9%D9%84%DB%8C+%D8%A7%DA%A9%D8%A8%D8%B1%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87+%D9%81%D9%86%DB%8C+%D9%88+%D8%AD%D8%B1%D9%81%D9%87+%D8%A7%DB%8C&select-publisher=publisher-exact

(s oghas 6 S5b 5 igel Jl,8) )l slas Il —s

ke s S

Lﬁj‘/Jli-’t*”\:L;‘*l;“?:f

AL e Cmes a5 b sl B L o ol o o Bl s
é\djf}&b@b).ﬁﬂ)x di’j)°)_5->dvu“)j‘§

5 0Ly wod el sy 033 OIS

0356 3,50 Jilws 5 Sl 5 Cobes
Data Projector « jexe Jyons (58

00 Wl g ok B,
BE bﬁ)ksﬁ.: Slods LSJ.‘sbli (Lfvv-l)-u L;Lé;:l.i))é.o.h)) ($3,40 axdlzo c&}ﬁ)lsxg‘aj}ﬁ: ‘)‘Jgj‘}g.ﬁ.j“j cfby&f
el gmzils odge o aled andllas b an 5 5 el Jsl o ) 3 aine O

o0 Wil 5 Seme Sy

By AL gams “-:“j:j 3 L;:S O}"’).T 4‘).Al.é.i: Lsuuj’““fwf

07




N T
\ \ Ja-b Sldas
¢ 1 celu slaas

e (Bald o g 4 s -V O-Y
e Rt
- 5o

- 5L e

SOl VT ile 5 WelSans 3 ol 428 w5 5 oo 5 43 Ul i s IS s
s2558) Jod e — A

| goea 35 3,

9 eSS sbalil Coeal u@d,;l) laais s adgl ol g ealie ol Al
()~

Y \ — \
5SS sbatd Shs By o bl 5 o C‘f" bts oUly o)l
g
4.3<=l§) OF Slada 5 as gazes S Sl (e 550 k) Smee (§1s pald ol s

¢ | (B8] ¥
sl @Sl Do 4 Al 0SS Sl gols patd SUlS e
ol (s S 0,8) v Uoesla Lgl.a¢}gl§a 8 b s s Shee cxlis 2l

. \ 3 3 il sgde .
53 ol 3 el Jle €l 5 e s g slSe 5 biile Sy Cho s ably i g
s oo Lo 5lSCe a3 3 Ikl (glporl it il

¢ \ 55 L G s OBLL o ) eile 3,1ld Gl oo 55 5 lolid Ul oo | £
35750 5 oy Skl &
Slakd 055 oly 5 el 5 baas ez (55, Sl W Ol Jpol ol D
IS GlaesIl 5l eslinal (lalad (655 eplond 3l eslizal il o, 55U SKaS & (5l 503)
Sl el et g, S (e 5 B slaoll 5l oslinel wdd 55 S s

\ \ Sheslial 5 (oS 5 el dgdar Sl eslinal qea jslme Dladad 55 553 S 5 A g s \
(Lol slss 5 el o 2 Sl 5 bl 5L ) peims 2 sl
(solal slaoslul (Olakas oyles 5l 3 S SWS L Dladas 055 w3l SUlys il
aallias oy sils ol 5 g ot g5 ) S K Ll (slae3ll Gl
(0331 59 30 Dy 50 33) peeimes 5ol 5 Jodr
Ll ol yon ) ol 33 slaoslhil 055 Bl 5 sl esle a2 bz 2ils

v \ (anded (555 5 mlow LS Do .
lae 31l (Cjb) 03,8 bl b askes gl ol ol ool i 2l ol
(ankd 5 Shos a5 a5 L) ankad (55 » mhaw S S Be 5 508 ol (slae Il soled

ov




(&ﬂ}ﬁ\i};ﬁ-ﬁ)dibﬁJGJ vs/}lj‘éjl?hb\mﬁf‘d ¢:—Lm;u:¢\.>

é}:_}) C%LB QL:;} oslus 45 gasen ;§.i LS‘;.’ Ls)bwl Mﬂ}»ﬂl &UJJ ZCJ)L@J
éﬂ\)&)yp@aﬁjujﬂbdb)b&)w&%&ﬂ)zé)bdj\Mﬂ)@
(Gl shestanal U/ 2saii flus 5leslaal b/ zus

Osalym laes 53 gnio Cilises SN g I (630 503 (slaas gazes 4 gad lulid @ (20

S5

c( 9 °J.‘.§ gdu.<...a c@Lﬂ (SR JZlJJ J:") oslw L;Lad.c_}w QJJS)"L'I.»}A) L;“:U}; ZQ)L@A

s ol Lo g Bome gl el o e g el slies Ol

4;-)3 Lo (szl:;jﬂ) oL )l}w oY 4.:@5 6‘JJ o jl:;}ﬂ.: Oladad 4l dJub?— d}«ﬁ‘ ULJ\J
gw d)v\.} )\ o)ul.uu‘ gbd)‘u\fa‘)w )‘ abu;.ﬂ\ u\...:LA LS’{LA)}ZSLS Jl Ll:'eff &_ias 3
kS e 5 S0l claoll 5 GLil e 1 eslizad dags lSs31l 5 aslisd

d)w‘dud&bw‘jwﬁj«ajjo;wm\}cjb

Goden slees Silakas oyl 5 5 S S L ladad (518 50) 03 S e Wbl il
B v.eUa_,l 9 )\Ju\fu\ cdbe.:\ LSLAe)\.,L:\ AL JJJG- BLl au\.\icjé Qw )\ eJLd..\.w‘

(QJ){ S48 Q)MJJ)MJﬂJ"EJJ\ abm‘q@)sjoﬁ&tiﬁ QL’;‘E}&)}

O S5l aid S b Sl gmo slaasgeme (5w alelid 1l

(QT¢J:JKA‘;.«:)J_’}°3}I!&d@))é}b_ﬁ»;w&uww)

Lag A dy 3 6 glaee sems e ) oslu slaas same 035 5se oUly i lee
Dl @28 B ae (gl bl o e Ol 5 (W g el Ol Sl ses (gl OL golils

9 Jj.,b- g cd)‘.:\ga)w “Wt‘d LSLAU:"J" oS

Ao slatss 4 OF has 5 et laadds oy 3150 : 5l

Sl bl 4 gl syl ) e S Bl s sdeme e U5 il

AR

Lap 55l 5 ladad s O Cmal 5 x5 1)) (ol glaadds ol 1 il

(s

Sollal gl e a4 5 L (gl glaalss DUl oLl o)l

—ad o 3) bl il SIKL Sh) 5 S (sduai b (o HEUS o gt plabid ;s

Caj).@-w c&)))b@@dj.ke-JJ o.\...irc).> Lguds&bujd.b\y o{u): ZQ)L@.A

MJ\J.WGQW(QJJ@LMJJ&L&)AAJ

'Y

Sology s Koyt gbais corlld) cilsre glaas > JiSais cols s
sbait ool (5 @08 eIul (o ol Slas ) Olale slaais cxls

(S 5 Sl laaiss ctlis 5 G

sdd Bl (65 )8 il (65, 3 Cilee glaas > glaald Wl Ul il
5 ol (i G Solosy (S 1a sl L) aass bl bauy

Slewl HUS 53 ab g o prass sl o gi s 5l Cwed cpl 390 e slelln) (Ol

Ve

o0A




(J)";"\jb‘d"

-

S8 U 1S g s i edigem (28 Al Gl 0L gl sl o les
9 ul.“o)z-.&..‘.) .]a..ujl S 6&4.&.5.» J.“Jad BRI ‘_;2.54.&..5.: cd)wu f\)b v\.‘.l‘)_e

\o

g

JBS 3,0 et g e SO, —O

el 5T
‘OM‘ AT cM)b OLJGJ“}JMJ‘JL 5).) L;’Uj‘ 4&)[.@)&1 LgLAMJM_}MJ?ujQ.bb}- quf

(‘f‘)t’j‘rﬂjbwmg}s‘b) 6:% WaBL cL«o—C

slest Jle Rt T < 5 & Ol gs
5> 1SO ks slas e
\WAA Syl S - 5 lana 4l
IS <
c D L;:.54.:._:3.; ‘_;La&,&w' 5
H. <W. Timm
) : G. <Heidom e b
\¥e. | S5 s dilae iSeid oS
c” P W2 | o (G Strate <Kotsch ISR P
Baucke
" "'Mls‘;f
_ P acad Das _
b 8L
VYA 55 o8l | Sl e 5 gemes - Y s ASALD
\¥AQ o OLE 053 a3 | o5 il | GUIdE DU dessinateur Ua i 5 Olasckign (Slocaly
industriel
_ (PRI
S (S s o e G ALE 5 58
\YAL E) v-:LﬂJAW - =
Olg 0l Slos ARIES
\V‘\o U:U)-}J'ljd:d)-}‘] - u‘)ﬁﬁju‘if‘J f'/v\/-\'ksg;‘j(""")
\Y40 ol | slEs bl S O deA 7 5 s ESALES
Slp ol (b
\YAQ by LS el 03, s
QL«J&.@J
3ola Jowns 5 Jon LY, _
. _ o Q;-\J.la L;Lﬁ)ﬂ.bl;‘.w‘ 3 J}U}-
YFA Cljb sl Js s ok gy s o Sl

ol pils 5

04



https://www.gisoom.com/search/book/author-157568/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-W.-Timm/
https://www.gisoom.com/search/book/author-157568/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-W.-Timm/
https://www.gisoom.com/search/book/author-157565/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-H.-Heidom/
https://www.gisoom.com/search/book/author-157565/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-H.-Heidom/
https://www.gisoom.com/search/book/author-157565/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-H.-Heidom/
https://www.gisoom.com/search/book/author-157566/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-G.-Kotsch/
https://www.gisoom.com/search/book/author-157566/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-G.-Kotsch/
https://www.gisoom.com/search/book/author-157566/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-G.-Kotsch/
https://www.gisoom.com/search/book/author-157567/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-G.-Strate/
https://www.gisoom.com/search/book/author-157564/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-Otto-Baucke/
https://www.gisoom.com/search/book/author-157564/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-Otto-Baucke/
https://www.gisoom.com/search/book/author-157564/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-Otto-Baucke/
https://www.gisoom.com/search/book/author-449626/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B1%DA%AF%D8%A6%DB%8C-%DA%A9%D8%A7%D9%86%D8%B3%D8%AA%D8%A7%D9%86%D8%AA%DB%8C%D9%86%D8%B1%D9%88%DB%8C%D8%AC-%D8%A8%D8%A7%DA%AF%D8%A7%D9%84%DB%8C%D9%88%D8%A8%D9%88%D9%81/
https://www.gisoom.com/search/book/author-449626/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B1%DA%AF%D8%A6%DB%8C-%DA%A9%D8%A7%D9%86%D8%B3%D8%AA%D8%A7%D9%86%D8%AA%DB%8C%D9%86%D8%B1%D9%88%DB%8C%D8%AC-%D8%A8%D8%A7%DA%AF%D8%A7%D9%84%DB%8C%D9%88%D8%A8%D9%88%D9%81/
https://www.gisoom.com/search/book/author-271848/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B9%DB%8C%D8%AF-%D8%A2%D9%82%D8%A7%DB%8C%DB%8C/
https://www.gisoom.com/search/book/nasher-3622/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%DA%AF%D9%86%D8%AC-%D9%87%D9%86%D8%B1/
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B1%D9%88%D9%84%D8%A7%D9%86%D8%AF+%D9%87%DB%8C%D9%84&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%D8%B3%DB%8C%D9%84+%D9%87%D9%88%D8%A7%D8%B1%D8%AF+%D8%AC%D9%86%D8%B3%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%D8%B3%DB%8C%D9%84+%D9%87%D9%88%D8%A7%D8%B1%D8%AF+%D8%AC%D9%86%D8%B3%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%B3%D8%B3%DB%8C%D9%84+%D9%87%D9%88%D8%A7%D8%B1%D8%AF+%D8%AC%D9%86%D8%B3%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D8%A7%D9%88%D9%84%D8%B1%DB%8C%D8%B4+%D9%81%DB%8C%D8%B4%D8%B1+%D8%B1%D9%88%DB%8C%D8%AA%D9%84%DB%8C%D9%86%DA%AF%D9%86&select-author=author-exact

(s oghas 6 S5b 5 igel l,8) )l slas Il —s

oot s Sh
obdB g b s aale Jl Ve Bla= b o S8 wdige oobd by Ay s el a6

3 e o3 3B 2,0 hley g Ol Colew

¢
m‘{? SRU 5 5S35 (e e Dl cma e A Bl bl sl
-

0> Sl g ek Sy,
SN D)o d Lo 8 650 5 eSS Slagn pod mtils 5 slil law g (s sad el (b 5 -
ALl Gk 3L O3l B s s nl g 3 e L s slasl e slaplls Sl i g p e slid -
Al 4zl 3y ot U s Chns L3l 3 a5 035 adllas Ol g Sils 51 i anlsd dr (53, s it ol
O 03303 Jaad a3 e lils plel 5 IS ) 4 s e Do a4 b LG b L 03 S e ) Lol
tdels s cpl slaslo o) s s cpl sls Juad s 55l

(o3l 23 b ) Jie G s, 5l bl e 5 U155 )

askd (S5is s Candpe mar S L o glsl 005 Bl 5 bl plls Y

Ao jslems Slalsd 53 5 e 5 UL T

S 3 ekl S e a5 LS -8

S5 Dlakad (6,138l Ll -0

anlsd Sy (55 3 DB 5 sl slae3Il s bls -1

ankd S 655 p e SatS ez SUIS -V

Sl (Sl Gl wosen 5 g oz orer) emsdlail Gl 2) s els il Sl Slads Ul A
- S T NS bolF L &lJJ;'Cﬁ) S 9 &S edaasdlan! gl =Y (L ‘f“;:.i;\ (O e S g
(e 5 05l LK) dle Lol gl =Y (s o] da 1 il S aale 5 a3 gbaobly s

Lalls @ ey b JlS ol L8 S g 5 (G Jb) e 8l ekl Sl )b patd US4

(G55 le 5o 40)

>0 2ol s e B

Jsb 53 bdssl 5 JSCal w5 axia Jsb 53 ol plonil LaylS towis 5 635, 5 (ped (IS 53 LIS plonil 0531 -
5593

Bl S o) A8 e bl | il SOl aogame SO il b (Sales 5 OS5l b p e skl -
A5 s bl b S S5y 5l 2ol 53 5 e b 55 Sl cibge mtils 5 (s O e iy B Sl
ol il Sl b e adS 03 S Bl L1y as sazes Sladas SO ST 5 asgazme IS GBs ol ais SO sl

e




Slils,l 5 Kealys wys —\1-F

A SRS 13 §
Y Ay sl Jedl s OYslas 505 iy
Yy Cslw alaas - 5L -

;g.:.al.'«.:b 6239 JEL\..A J.:lx' &L\)J) L;,:AL..Q le.wﬂj‘ J.uJu.é_A EER) WSZJAJJLASJM
s2558) Jod e — A

| #ee 2) 3,

Saln aolal(oalil am el (Soalis 5 Silosans gl 5y 2 iy 56100
Ole S sl s 31 eslimal y Lals 5 (Spd OWslee 53 ol b ib LIS

\ sdaze (sladlie ol pon & cilisn sl 15 53 oS 8 Ol oo 5 o e 5 003 psghe | )
o yelbe 5
-l
Cliim ol a5 g Co e (i ) Sl 3D

\ awds 5 bl b Ol s Ce 5 obulr o daly Ol lalasd 5 g | Y
-l
5 ISl o AST a0l sslizal o g 5 Slae ol Lalsy gl szl 150

v 2Ol gl gy sl oled s 2 5 (o5 0) SRS G52de | Y
-l
- i 3l bl el 5 s ) 4 Silor bl Ll 51 eslizal 120
—ols 5 pbulb—ce w Obi-obis by — e Ol — O slaglssel e

Y s ¢
-l

. U S Ll eend 5 SO Slaasie olSaus thasdl s oS 1t .
-l
pad zlraal e slaiss A4S 5 lemg3sme Slazie oKaus (1l

Y e (L 1
-l

; guwduwyﬁgtjﬁowa@xum v
-l

y Lae 3,8 5 Ao DS > 2 y5ls A
-l

y Lo IS s .
-l

W




5 SBhol g5,5 Sl ;l;-i(..:m:.w); O35 S «HFs 092 O5B) 0,3 St 150
o Go5 1 S8l S > 5 IS - olea] Sasl 5 ol Shavl S5l gl
Ol

-l

50 S i 5 s 090 056 51 s 55 IS (540 5 8 056

Sm O als ¢ Jomilty 6551 B me Qs 5 slaly lag s B ae o (855
L 550 5 056 il a0l blze fily ml g olsual 5 53 0LetS 5 055 | )
(Sl 533 (Kol Jool Bl 5 (SIS (5531 i o5

-l

-l

-
—
—
—t

=l
. Y szudia&u)lj_é\pjﬁpjdjbﬁwﬁ\}yw;lébﬁ\bdjbgjm:o}y Y

OQW‘J%&)J}%;%WWQ)%@)“JT}

. Yy gl

JLE.’S‘ "J""J“M’.ﬁjgfﬂ 6[&&)\-@&—5‘)

o3 o) OJJ‘)KJL;«@‘;{\:‘QJW@iﬁdMM}M}‘%ﬁJ bl -

(ﬁ)\&}f}&@bﬁ“&‘b) ‘53% WL c\.’w—c

slesl Jl iy T < 3 & Olge

\¥AO Olyls g eollasl Lo e &i\;—&f Sels
Vector Mechanics for

Yoy McGraw-Hill _ Beer-Johnston- Engineers: Dynamics

Science Cornwell ector Mechanics for

Engineers: Dynamics

VYA s Ol - ol yues S Slals )l 5 Salys

ARBR) Springer - O'Reilly, Oliver M. | Engineering Dynamics

ay




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S
Aot sl L5 o amo w2 LS 3 gllas Sl 5 olle Sl 4 Sl e (AL YL Ol 08 5 (Sl

- Lk

,\i‘:...n_x:

A

°s E, o e e e .

‘5‘ = o3 3 3,90 bluy 9 Ol 9 Coluws
e ! . . .

?. 3 . . A
q“

(35 DIl ol g IS oy 31 50 0 510 ) L 5S35 5

("'—l:

\-1.-/ 51 . oa
o2 Bl g ok Ry

Obszils 55 aMe sl g (Cxis 50,0055 S 3l adaie 5 eseke (Ldle b s 8§ Cyso 4 oy 11—
(JISCE ey g 255 0T 5 ol 51, acSd JISEH 51 sl g5 5 oIS o 635 s 50 4
0L iils Shyslegd aus 5 aBMe sl Cg 5 9dee LI Lgl.a)\)_é\(:f} 03 o Bl 51 & Solwd e —

3 e Slee Olsmils Sl ol g 5 Sl Ao Sl s (pl 53 &5 Cen (635150 53 ) el = IS -
el oslial

o3 Bl g S s

ias e OLES sty tits oy S 53 oIS e oS e 5 Sl O sl (51 o 6 e —
oINS e S ol andlas b Ol eeiils el 35 el Uogladds V0 5 i SO osdate a0l dtl —
oINS o A3 andllas b L5 psle O elils aen candar an 55 5l a0 0 Sl gy ) s ol
(L ol

ees Sl =

335 ol ChlB 5 Olomial e g U 0l geils 2T o ¢ 500s il i -

o pal 03 500 Bl 5 (gLt O go 4 LedBDe Ol gmeiils 4 65 411 -

rju\iti&isdw‘ejwM)JO' -

s




s | sk

&S.:;L:J uﬂ).ﬁ —\V—\"

SRS 13 §

. Y A9 sldas .. Cot S o=
s Wy ol ps e a8 et 5L A
0 Yy I WY KPS+ -5l -
C S 2l Colg 03 5 by J S 5 sl p 0T 3,58 5 el sl s il Cold s JS s
e T
37 "% Cxwo > Ol
3 M
9 W e 5 5
6 ) 9 w):ﬂ‘ Ju.aéf.n -4
' AT
RS
b 5900 5 .
|ges 5, 3y
A
LQCJL.) 49_01%)[4 :u:u.\.)
. \ \
-l
LAC)[{) k_ﬂ.l;}bd 6LAJJ.:)L§ :&j\;
. \ Y
-l
Lol el L;\Aé.,\;{(w &5 il
. Y e
-l
Lol )8 glad 5 Lol b Slasiis 1 il
. Y ¢
-l
Lol el L;LAC_}:;'KA toesls
. Y o
-l
(Laazey 5 baodiS - oS o) iDL ;) Calises ol 1 0l
. % 1
-l
. \ \%
-l
. Y’ A
-l
. Y q
-l
Sy s S LIS 550l 1200
‘ &Jdﬁfg@b)&jyiaﬁgQQ)J}Scﬁng)M;\F\MZQ)L@J \
by @ glad g Seslll 5 pasiis 5 ol
. Yy gl

hY2




Sl 5, 90 a0 sl -0

ool s bl e aigel Ul a0l J xS 5 Lol s pasl » oUly dasl; el £ pais Ul -
G Jshe s by 6,88 4 Ul ol 5 5 ol Has ol

JA};)LS}L}A.“JJ ulu\b)l oalaul L}.{:M.ik.; ‘¢A¢§>&> géﬁv\.:g:,.ajf.mﬁ—

(u"Jt’ﬁu“Jb@‘“‘*‘Js“"’) 6:% WLl cLuo—C

P e e & Ol

Industrial Robotics

Mikell P. Groover, Technology, Programming,

i s MCGraw-Hill

Mitchell Weiss, ..., and Applications
Vaal Bedford D.T. Pham & W.B. Robot Grippers
eginbotham
McGraw-Hill
VAo Science/Engineering/ Tony Owen Assembly with Robots
Math
. . . Theory of Automatic Robot
a4y Springer science Nnaji, B.O. Asserryllbly and Programming
‘4 ] Robot Sensors
A | Springer Alan Pugh Volumey Vision&Volume:
VaAl Strubhar Peter M. Working Safely with

Industrial Robots

149, Wiley-Interscience Jon Hoshizaki & Robot Applications Design

Emily Bopp Manual Gon Hoshizaki
Industrial Robots: Computer
VAo Prentice Hall E. Snyder Interfacing and Control
Wesley
Edward Kafrissen Industrial Robots and
VAAL
R.J.Brady,U.S. Mark Stephans Robotics
3Gl e
_ 2 daS 5 Sl
\YVY ;ﬂ.;J.J: W NS a‘}ju u«:.a\...é.c < &:JL) BEl JJJZ.S 9 QQJKA
Sy
sl A
Laes ):53
\YAO J)JAL:\: W eK..i::lJ JKLM'\JJ.:) 9 &L:.wl CJLU &:AL..:J 9 JJ,.MS
=B e

o




(s oghas 6 S5b 5 isel i o) )l slas Il —s

| —

e S

6\0?}@5@&2‘)))&).}; u:j)o)jb&v\.;bg

SSLy s el ) 0093 SIS

o3 3 3,90 bluy 9 Ol 9 Coluws

5L s, Qu&a\fupd\«mag)&a\,@@&ﬁsgﬂ@uji&u

RSLE BUCEEBE I-Y )

>0 2ol s e B

"




CAE 5H|J“Qw.\;€.¢‘}?\>ﬁ‘9‘?|k dﬂ)é—\/\—‘“

‘A&-‘ 6}2-; JMJ :w‘)b Cy
\ \ Al sl 5 il el b 5 CAM Wl a8 « ol Ui
¢ 1 Cslw sldas b oL

- Db e
5 olRle S Sl (i ol 5 e sl s s sl gLl i IS Gl
%_AD;L{)S U155 Jebo ) Jol gl e 5 (3t s3lanslal (3ldile Ul i
Mo del ¥D L Solidworks Simulation L Autodesk MoldFlow L DEFORM yD .
g Fusion ¥+ L s ANSYS ( Abaqus

550 Joad po =l

) | goee 325 )

Gy, SaS a uds 5 s (b Sle @by SaS w Jdow el il s 12l
(CAE, CFD, Simulation) glsbl, sl s gl (CAD/CAE/CAM)
5 (FDM) 5500 ol (FEM) 5500w Ol ol oo gl s3led e sla s

(FVM) 55000 on

Losaly st 5 ipel 03 sy laslsdle 3 5l a)sm 53 b G Jams a4y 3955 1o

Lyl 3le 5 03 55 5a sl (TULOTTAD) 540l = 4

St )3 la LB SLsL 5 6,53 @l) slobly, clacw b C‘-"" B tls
STEP, IGES STL, VRML,: L ;s CAD/CAE/CAM

STEP, : o 5l gy —ilors slacs 3 L CAD (sladis (s3lus 13 5 sl 1o

S 2o sl oIS (Lo e sbapliy sz 5 IGES STL, VRML, ...
L5 5 CADICAE/CAM s bl i b slajisle s L S5 5 bas ol
.. s CADFix

ot SSESS B s oDl sl 5 s G e Gl R csdute sl 1N
A Y Triangle, Tetrahedron, Pyramid, Triangular Prism, ... : L3 5l | ¥

Meshlab .3 51 s e e 5 5 sl laslile 5 L LB 1ol

YD 5, YD ¢s5lde sla s, (Jd=s sl slobly gsledde gslaeste d ol @ A0
(Slamio 5 Sy O)lae Giludde (lasmin S 5 Glain 5 kil alie
Vo ) Golwancd Ll 5 L Cline Juo Ol ¢

3 Sl S (Gilwe s 5 Jl3dle S Lol (Giluand 5 Jodd Lo plnil )l
=l e 5w

moslel oSl IS J ol (Sl Goop Slkes (3luand Sl 5 G B me I
Vo \g 0

EE 5 LS e 5w 5 o p oSl Gop Wl gleand 5 ol

v




Solidworks Plastics . Autodesk Moldflow st i3l 5 51 S L s5loacs

: sLs Solidworks Plastics 1 Autodesk Moldflow ,issle 5 5551 ol
358 Shgies med 5 (O Slage IS 55,0 5 slle S 4 s cad sleal,
Lo 3 (S ileand ¢l LOIISAS 5 5l se as ez 3555 lle 5 5o 4l
o3 o Ll s SWasl (RIS G sse ) S SOl i s Ol S
507 1 bl 5 SSIS mls blos 5 4525 5 Sileand b 3l

o 5 a5 o et 5 S0 Sy A3 SE Al b iluand 5 3Ll

8 (@t‘ » (S &S Jsol Abaqus . s DEFORM Dt imufact issle 5 5 e 22015
%
“q 2
$ e

Sl gl 5 L2158
sleal; : oLz Abaqus L s DEFORM vD  Simufact 51, 5 sl 1l

\o Y

03 &l 5 2,0 5 Dl s s (S Glase IS 5a e 5 Dlle S 4 s
L) G Cos G Slkes ilaand i anlad G 200 bosbml Gl 5
5 G 8 Olyy (o IS8 lag s (SKawl) as IS8 sl 2l (,.:EJ 4(‘;:::@3

El e 5 Sl )

L SolidWorks Simulation 1 Working Model YD izl 5 5 ,2e 1 2l
ilwoslel WS- IS Jpel Bome Fusion Y1 L 5 ANSYS L Abaqus
5 o (Sl gbaas sezms  Selys (iluand (il Gl (3l se slaas sezes

Silwtand S 5 L 2158 Lo 5 4 5

L SolidWorks Simulation . Working Model YD i3, ; sl 1l

Vo A
s 3 Bl 5 4 3555 cmad gl Jols Fusion v L s ANSY'S LAbaqus

3 S5 asgazme 3505 Ol e 5 3 Aol 558 Dl s =S 5 (S Slase NS
o) S Ol a5 e 5 s 5 S (gileand sl L 1A A3
o 5 a5 il ol Sile b 5 Ll ey Sl (1S g0

Gobel 5 Sal =k

4 1 =

JUBS 5, 90 S g (g0 Sl -0

5 G AUSE Gl b ol ks 5 ($ileand (g3ledie CAE bl 5 55 ot oo (B5, Slsl -
B e 5 Selus o 5 (leand Gl 3B e slaee samme (HIISUS 5 (slueslel (o5 e

A




(ﬁ)l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

| s

e &b

sl Jl iy 2 A 5o & Ol g
S 3 30w QLI s 5 4
— abb' U‘)@ Loswo
fas iS
3 Wrel U5 s | mes 03 s s iledde mal gloal,
Ol Abaqus | ;3!
- dub J:.,.ﬁ Joeo
COSMOS Y1y
sl 5,5 s CAD/ICAM/CAE i »s
- Ob oo Ao ,
omls sl g Lo e
e oSl s 5SS B
\FAY | Sl S ol o Sl SaS w LIB csle 5 ok
398l | g Ak S
Sseme 5 S HL Sae | ) ,
\yay bl ols - Simufact Forming L as & 55 5]
b
Workinh i53le 5 3 5,08 55500
VWAL Ol O Slos - S5 sl b )
= Model ¥D
500 5 S AL 55,4
y¥qy e L1 OLS - Deform yD i3l 5 S 4 (g3lwans
b
. T Oyl 5 sl O | b s JSCa (sladiy) b (g5luand 35 50l
\Yae BEIEY -
5 | DEFORM YD 5500 0Ll 153l 5
VY40 Sl 0S| -
OLa 5 il dame lads5l L Abaqus
'y 4»2.;.)0‘ ubm‘ Lq.é} ‘_5}5_5.» g_,..v'\.Lh L.°}lﬁ LSLAJJL’T . ”Jf‘J]a

ANSYS

14



http://moarefieketab.blogfa.com/post/9
http://moarefieketab.blogfa.com/post/9

(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S

hign s 5 b slaslle 55 g gl b a Ll 5 Gaase SGISG el

o3 5 3,90 by 5 Sl 5 Sl

ile o (slaslsdle 5 e B35 a8 b sl e A Bl L bl ol
el vD Autodesk MoldFlow SolidWorks Simulation DEFORM D Simufact

Fusion v+ L s ANSYS Abaqus

o0 Gl g sk S,

il Sartaasl 5 bk sy (DS (35 gel slawily Sl eslizal b e 55 s S

Lo sl Ja st U gtz 51 (O mile 5 3555 e «3005) (23 JSE (U1 (IS sl Lo ploil: Jas
& gos dnkad

03 Bl g S s
=S ‘.-’}‘)'T P

v@?dl{.?u;.") LS‘J‘“'.?\QQL.’.J’U“ QKA‘ A_"J)yﬁ).)) €JJUL"‘L' Q}.A)T)J oJLwJA?u&¢Bu‘}(M)NMJ¢

(Cobo opl @ bgi e slaslpble 3l (e ohl 5 Lases b ol

Ve




A

\

A9 sldas

1

Cslw dlaas

slas

"5

o G IB b s -4
deiw‘)bcj

- B

- 5L e

- )‘Jj‘ffd?l’djw&:sjw‘&f'x‘i‘ﬁ}QGM)@-J’J‘;?‘JEJ}“&‘J")‘:;AS“JM

Sy 37 B
gl el o — Al

| g 5,

gé.a.:)

Sy JSE d glala gl (5l Glaiad 5 By (a3 S8 SUISe 5050 1
Gl e iy S (Gs e 5 e L35 Ol go K2 ks (536 a5 FLD

Y.

Solwdde 5 Gres IS (RIS (o Al s LB 5 aaked b IS J gl 1 Rl
Deform¥D i3l 5 55 Lo

el Ly 5 B Hb aadss Wil S w5 wes (Glerals Ul o)l
5 DeformT™D il 5 s aul s 5 B v (s IS (RIS (B ol
03 OS5 @ edlne LG s S0 o8 Ol i gl g e sy S 2l st

wosanlad 3 S 5L (SL(SaSs o b Jlal G jasiid wakl o)

Speh ek g SSe ol 5 baadd plal bl 5 cxbs sl uls
53 0T il (glas )18 plsl boma b 5 o35l (St o sn 5 Sty 5 5

[T S99

1

(5 Coisels (S Cgo 5 (St 30 5) ek salJB > b Jsol 1 200
Slloms 3 Lo 3las Sl J pool cialed sy e lin B 53 Clisl uli
Elose) lls Dladss (sl B b ol Ui amis & by Slislons e
B s Gl ankd Gl S ssse ot s e e (S ankd 0l
Kt LS Gl 3 pe Sl dalealy (KiS) LB il lacand -1 b
oy LB gl s Lol s el 3)se glar s (s bLILs (oS
Slze 5 B o 08 8ol me (s Sl (S e (Sl e )

& oy il oG gl Sl ge 5 ol |1 laoT eslizul

5 ek B s Pl Moldflow )\J-élrf' 05 Solwand 5 ssledde ( >1b i

Lol gl e ol glaaiss ag

\'Y

5 obsl QIS Jsol s Moldflow Sisle 5 L Lol glacdB LT 5 (lade 1 250

\a




Szl G5 slapeile 5l ol e e

,lgs

Ssle s oo Sileand 5 (Gemes 50) Kbl GyF LB L b L (A
: b3l sk « Moldflow

Gate Jlasl foe 5 ¢ olal RUNNEN ¢4 5 sl ol IB (sla, 56 ()

o 4 S L 53 5yl b slay sS6 (Y

slos ol G5 e LA S G35 e 5 M5 B s Shee Sty e
S Ol e (B £ (S S (Gaup o Gro LS 5 s (B

Logas G 5 omtle bl 5 Sty 3005 wdle S35 o i 5o LB i (0

d\@)beuﬁ‘éu)ﬁb

— il
by s S1e 5l ede 3l oS sl

¢ 1 g

JLE.’S‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

Sty GooF gl

(ﬁ)\&}f}\é@bﬁ“&‘b) ‘53% WL c\.’w—c

st Jl g P A 5 & Ol
52155 s | faing
Y40 | aals Ko s wdige
e 4 Lasl _dlaas | TSChatsch e o
. .| Menges - . .
1van I Loy o : S G,y slalJi :
b Jls 5155 Mohren SO Gy IG5 6555
Carl Hanser _ Jay Moldflow Design Guide: A
ARRR Verlag GmbH & h K for Plasti .
Co. KG Shoemaker Resource for Plastics Engineers

\Al




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s Sy
5 Gb w3 Jle 0 S8 w s Ldg s el 1S b S e 55 LAl Wbl ls
Moldflow , DeformYD Glaslle 5 4 Ll 5 Saudly

23 38 2, hley g Ol 9 Colews
Pk Gup SIB ¢l b B SIS (sl e Ol sl olked 5 oM sl U
LSJJ}Z‘&"[S ol Lg-:;“.)k-j FEor Kews

RSLE BUCEEBE I-Y )
2l Glairtasl 5 Lk wos i (DS (5 pel Slawl, b e 5 150
LSJS}IXI"LS C,J“Lw} o@)lS)J f@)g ‘;Lo."

o0 il g e )
=S sl s
by o s e 5 5 B 5 el Bl S (gileand melr 035 5 1 e

\43




W by gde eys —Yeo¥

s | gk . .
JMU :w‘)b Cj;

. Y do-l g aldad -
’° - bk
. Y Cslo sldas — 5l o

5 0oy 5 Sl G sl slee Ale be NI 15 esls a5l 1 (g0 e LOT SIS
F sl 5 (oS S 4 (Sen ST 5 e, cal s e SRl A8 e e 5 Oletil

g Slkes
B30 by =l

(h;&Lw) “,70!.0 J'.l) bé.tb)

e gy 53 ot SV 5 Olles 5 So pde) mlio wdige (B 1Sl
b Ky 58 B s b Slhes 5 5 Sy e a3 S0 L G5 slad
S B s 2ol (lles 5 W5 s gt s S, 5 LSS S USS
\ g W55 el b gl el BTG 5 e 0T L gliv peedige il | )
e Glaes s (g5 Bt o (Slds 5 s (S Slagten 5o
(0T g1l 5 5 sladul b Cotld 5 A5 5 Slbes o e JlSS

-l

Lol o b By (Sslaal Copde 5 4o e o) Lol o b 2D
(o33 p 2D b sy e Slos Slags e Sla s §ll (oS Sl his ((AS sl b,
S P PUUSUC RV I POUVC IV PIC JEES R VN JRERI < IR < I
) 3 S, (ead Slle s (B 5 b 5510 5 g S5 Slysdons Blas iy, edd | Y
oS Sladde 5 Lol i U8 oy ol ot S oS
(Lol oo i

e

(Sl Olosla b b8 51l b Sl Jowe mnd 3 e balse) Lol 1 ks
SR s o Jelss (e8) dseie Glaasa 4 b e Jalse Ol 4 by e Jelse
' VoSS S blr Jals w anlss s dlr s s o0 oS sl | T
(Bl dbo g, 5 il

-l

(b gl Wy s beangs gl (BEP) e bl Lo 5 e 15l
ot g alas dislonn 5 st alals Lo g g g Jn ) 50 DL B it glaa e
(J e L ) 2

-l

\43




St 4 didr Jpame anw sl 5 M5 (b dulB) Jsame ann s 5 b NI
TP w ekl S S ls Jpame jee 5 Dl 5 poe (B me Opde 0 gt 5 (S
Jpame CodS 35 5 Sropb @ ol ite 5505, SL1 Ol s 5 Jsamme
OF JUT 5 (CuSa) ol SV s oas msSU oy (ool owtige (QFD)
s~ «Dependability) slzel =.LG (Reliability) otk =Lt (FMEA)

(Jalisee 5 (5515 (6 o 3l b ot G 5o Oliadl @B a5 e

e

s

. ==y <
) %dﬁ -

o' 57+

\
/

b il s a5 aedie) (Sose e b 0T DL 5 aile) 5 oIS 12l
351 Slssed )8 Glaghs gl e (amlles 5 a8 Jole (Jrd
Sogad wor 5 Cely s b SIMO) o Jlssed dul 3 0Lz Jlagad Slhes
O Sl S ags S dws w0 Ol aewlley b s (il Ol
Olabl o Glns il (ke anules o luilil Sledbl 1 eslitad L aeewle s
Ol 5 ol IS Jbos ol cdled & dbe i Oley o Ses s o (Como a2

Glres sla b 5 ol S 5,1k

-l

e o0l (MRPI) Sladas 5 sl 3150 (5520000 2) A 55 ol (6505000 5 1550
G5 Gt 53 (55200 2 (5357 50 o p e (MRPIL S ERP) 0Ll 5
gl et/ ay pn ot 5 4o ot (qaal s (40enS) d g b s Ay
Gladde (35008 38 (IS aupa (ool Sladya (35 e Cu ke 3 Laai 3
Ol Ll b 835 50 J 28 55 (6 S poead Ll 2 SAW S AHP (5 .S e
Olaabl Lyl 5 o (63 9 50 J 28 lads Oliabl pds Ll 5 (S Lol 2 ¢ JalS
oz Jde (oliw 55 o ol ol e (EOQ) 5 5li (g3lasl 05 Jie  JlS
3108 awls (POQ) W 5 (s5laml Ol L VS 2w 55 b ps Je o JS L = s
Wl 35 S35 50 Lo sie (IS IS s olie 33 o Slej dlols (3 oliw leds
IS 5 Comlo Jodow 5 425 (ROP) s 55l abai g (501,10 JS a3

-l

5 oMy slaobsle s (Q)\Jl) Sl 5 Sl gQYTQ.:.iLA Dl e g 1 AN
6“&.\*&} ./\.:j); Jos &)J C)‘):.PJ 9 C)VTU.:.J/LA sl JJJT;,’} sz'i)“l‘f c@'Ldub-
(FMS) ﬁjuvk_él.b:.;‘ BWPY

-l

(CIM) W5 L lapia (Sl 1y AIT) U s 5 oK 0 2 s

Wb, 0 o) S pde g ilie gl By o 316 s (eolal g, Ol

-l

et 09 lasls Wow sladas w8 S350d) o35 JES 5 spoael ot ils
(o slags,55 5 PERT) o35, 5550 5 bl o (CPM) il

Vo




' ' My ST 5,5 e b bl 5 ano 5 sl s ladls Sl iolee | )
LAQT BE A:JL:LQ.“ E)

g

JLB.’S‘ "JJ‘J"*“;‘:J&J‘"‘ LSLACJJLG-‘—&:J

Lﬁg{.f.(.?_gd}d cLﬁQ)LQ.GA?LSASg;.w‘ QM‘)‘}:.«.»J\ du“Lg u,:\juw‘).) Lﬁ‘ ijw UJJJJ 6LM_

! L 03 Gl QLIS Sl ey 5 4 Ol eils &S 558 WL 5 sb Sles 5 U5 o e o 0 g
v\..._{l».: @jftﬁ"‘ M‘)#M}@ﬁﬁ%&f\)guv\?‘jw‘é@j Lsudlﬁ)bg:,.i)iu\ﬁu&:x ‘-’TL;;)S
S 8 s Jes o5 1s ) eslazal L5<;~'-1L5’ NI, (P Y S I VGO DUt S L;LALS:W.iu

(‘f‘)t’j‘rﬂjbwmg}s‘b) 6:% WaBL cL«o—C

slest Jle Rt o < 5 & Ol e
-~ sl ol i ol 5 e ekl S ST
oAl 03l 5y
Oline 3 olSsils SLasl | o e Slal 3 Sl Lo S sl Slad=ls Gror b
YA RS gl oo | onBse edaza 5 5 Ses o e
van oKl oLl G 5 G AmaE g | Do Ol O3l e | M5 S e (Slapians
Olpl S 5 e S rree Ol yeux 5 (S S

(5 s 5,85k 5 55 sa] Tyl p3) o550l glas,lbilinl —s

ke s Sy
Sen b s mlio wtign ol S iy 5 (S s Al by L 6,85 e St b ke Sla pae

03 3 3,90 bluy s Olpees s Colw

Sahan S L s &jyféw@fﬂpﬁﬁu\;ﬁdblA{ASGJAJ:»Y"' C,&-LM‘M.TJJJ\}- SEE L NS

B SLE BN SR - TS

J;"_wls@{,b)-’&“&)lsjdéjf waj&:bd;)\ﬁjwﬁ alfjlscé‘aj}ﬁ cé“\.::-t.w

o3 sl g e Sy
MJ:JoJude.;La ejajo _50)4.':\0 JJS\J@-LL;JSQJVM_}LSJ)S ngbwLuL}wﬂ);l}»)\ d)ﬂ)T f}dL’Lj BE)
Lo gasn 5 35k 53 ab g o slid i b p 50be 5 5555 IS0 0 oS b s s bs (Al 5 il 5 iy O

\A




Mg g sl j s J S Sl oy =YV

‘;Lé-‘ 6# JMJ NS Cy
\ \ Al g aldas Jesls Vsl L5 A
¢ 1 colu sluws ST

SAS 5 ol Giledde Gla iy 5 Jpol (6 S3k (o slacile S35 il glacnile
Sl IS St OBl 5 oluand ( J RS pts IG5 5 2l o
SLE et 05,8 5L gl Ll Ak s U5 s el o

55k Ol
(celw) | yoes 525 :]?
s |
S s S 5 sl 5 60,8 sladle b s a5 5L adl> S gl B et 00
Sk Bome (Aol B o 2,55 5L (s (S35, (ard s ae) Jle b J 1S SO
\Y ¢ g il 5 5L il Gladlie b g Ss) 4 055 o3l hsy 5 abge il B 5 pl SUs | )

J_.»'J\.J CU Q.))}I;LMJM}&J:J);}C}LW}A;KA
MATLAB 5310 3 5l eslinal b ik J 28 slagioem b o 03531 Cod a1l

sl ladlin b J 8 vt s 2 055 Uy ) OF 3l eslial 5 o0LY fis < s
§ v S5 Y

MATLAB Ji5sle 3 5l eslizul b cilises J 28 slagtomw (5,5 0353 Cos 410 lee

sladls b 5 calis lagsasss LY 5 ad e J 28 atcs o Jondl oS 055 Iy 1 il
M5 s cale 60,08

Lodlisis glaggoson LY 5 ad o J 28 ats Sl Joddl Ko 05 S 1y 5 ) 0 1)l
MATLAB i3l 5 sslic

S5 5ol 5 (SO (60,08 e b J 28 lagtos (IG5 1l
MATLAB )\Jﬁ‘rf )‘ osleiul lJ ‘_;Jj:“s duw 6)\.)\::[:! SR :&:J)Le-ﬁ

308 sladlie b 0T oS 5 5 it 5 IS rols J 28 Slaptmms B me 1 10
by pro SRS i s P s Ll SSK

on 3 e bl s LPID 5PD,PLP s s g5leans i les
MATLAB i3l 5 5l eslizal b il sl 3 53 ol sl

Lt i (a0 (5SS (S35 333 51 (acS e eyl onl s
3 (L sSON) Cspn md g (T 5lmn (S i) b g0 (Sl gt 151 5 (5 Lo
CosbaJms sl gpe 5 dms ot gl

oS s 5 Loy poie 151 (3Ll 5 ool ool 1o

A%




($lr sl 3 Ll 5 gy s MATLAB 15l 5 b ol 38le 5 (s5boans i lgn
PID U8 55, 5 555500 5,555 DC 550 b 5 sal Jtil o s J 25 )

PID J x5 (oas 5 55550 5,555k « Glhas b ot ) gmn G gnd go J 28 Y

PID J =8 255 5 o 5 lod s gmin 355550 L O350 G e 5 Los 8 =Y

= il

by gao 5 M5 S|he 3l ele il 1S isle

g

JBS 3,00 et 9 e SO, —O

QJ;&JL::ja)ul.ﬂ\ &b\j;j@jj&bjémgjséuw LS)LNMJMG&LNLMZ ‘JN))J&L}\}:_
Wy oxle s RS saptan

(ﬁ)lﬁ-‘gw)ucbcmyh\’) 6:% WL cl}.a—c

ol Jlw Rt e A 5 & Ol
. JJ.DAZZ0O Liner Control Systems
YAAA - - . .
Mc Graw Hill C.H.Houpis Analysis and Design
Eovpy e ata L
AL A S s SVl e g Engineering
Va4 Prentice Hall - B.C.Kuo Automatic Control
Systems
Addison Wesley - R.C.Dorf Modern Control
144+ Systems
WY o S bl - ol (B S Sl gl 28 wdiga
> '.: gﬁ)k}; 9 om‘é C)‘)LI,.:;‘
= Vl; _ QLZﬁ}:M}C&JJSJ WJ}SF‘)—?‘}J}J\
\YAR Ol
ol | s oK ol jLis) IS sl 5 sl
f : 3 LS e S
\YAO ):Sﬂl 2
ol | s oKl ol i) el a2 s J 1S
f - S S 1 S
VYAV S el b s
ol ol | el ol &Sl ool L]
) - HERI PN J;.lljiodJ:;SLgLaW”*
YFAT s el =
Jl ul} 4| g o&zsls oLl (BRI J:S; 9 O genlo g5 I Slasdis
YYAN sosb el s s & e sladl b J xS
e Plr A |l RS s Gl
Sl = Slie ol L) - ]
YFAO Rils eke Sla s20) dislo 3] danans

YA




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S

Mﬁj&b))&}dﬁﬁduwuﬂjéwju\ﬂa)‘jéovu\)g

o3 3B 2, hley s Ol Co b
e Yo s ol U J 28 oS -
Joo J«G-‘l]w J‘Lw‘ff:)fj 6@@)&6% <LA)W C‘y‘ ge&l’.«w: Vo JSWLS JALS&L.W -

03 Sy s B

il Sl 5 bapkd gy (DS (o35 gel slawily Sl eslinal b e 5 1 0

sl paseta IS Glantean ee sl 5 S b e slaslle 5 b slaand 5 o o b s plonil 1 las
b 52

o0 2l 5 e )
=S Ol
RS e 2315 5 SOI38le S o 035, 0 s

\A)




6J:J§ J‘}.}‘Cﬁ'&u dﬂ).ﬁ -YyY-v

A

\

dl g alas

1

SRS 13 §
celw sldas - 5L -

3 G eile Je3 SIVL S0 sl s Sl slaeile Ol 5 8 Jsel 1 s JS s

e . Z. . Z . . . . .. — S F
W > 6uwb)®ﬁ)@<§uﬁéu&j)@e)j).kgf &:.J:LA&thuJCﬁ d)(_i«nﬂ Ld‘;‘ﬁ:.’[i

5T oy~

| g 5,

gé.a.:)

SIS sl s 53 i S 5 Sy O1S sl oKaus b L sl s
SISk gleaaly G 5 SRt e SISk 05l a5 Sk e
Gl edle 5 (oS 5 glageile I8 dpol Ol S5 L g 8ol 5 o)

Sl 5

b cole (SIS sl 05 S dalane i (1S sl oSiws 3llel, 5 s 1l
L;}J;ﬁ“j;mmu\ﬁ\@@\;pg Sl e Wsed 2l las Laaly OsLLs 5 (S
(cﬂ L s osled) 450 S ol (SIS 5L b 80 5 5 8 Slles gl

S o o 3 eslizal b esls 503 G ctle 5 1S b oK 1 eslizal b

\'Y

Sl gl dad ¢ mwd) 56 o nile gl PBlAG e slapeils S Jsol 1 ils
Sl Sl 5 bolpl (A e Glagmile slacyssdos 5 Ll (CNC 5 b il
“S il ol LSL 5 LSl ozl 5 )8 (Al 56w il o gass
Pl Glagile s S B 5 (b 6l el OB aals w2 Gllas A
5 oS (ES ) dblis plgl s LS8 Ss 5 a0l Solesl wdis e

S il 5o (Lo

O3 PHFS e Getle 3l 5 S A5 e Slagile flgl plalid il
35 IR GG el Jhusin 5 oate sl S5l s ol s
3 A FG e Slapeile 52 vlS 3 ohEk s aec Sl (A e slaile
U les aadad Jle Olsie ) (356 e slapmile 5l eslinad L esle €508 S ol

\e

olig o M5 Glapile (ol el Glaiss 4 eding A8 sl i, 1R
L(Q)Lu )‘ ealaa! L> o.LabCﬁ J‘,“Jj.? &Ii')) E) djo-v?ls/ ‘)g-iL" n‘_;:)ils cuLﬁ cJSELN‘ L}ALI:)
oo s Sl G 5 (8 Olsy (WOl b Clasiie (B gl LS J sl

ol 3 Ulpl I8 iy 5 Bsb Glabs) bawss baskiss = 315

LSL&)&‘)J B} )\JJl J».«}- ca.bécﬁ J\..:.!j: Ls‘_)" d)ﬁ le.bw&u LS)\J"’\°‘) 9 r.:.b.: :Q)Leﬁ
Slael&ins 5l eslanal odF o 4 ged K el o disz My olhas o sase

S

Ae




(ulis UMMS) L;.‘Sgl;- il g a5, C\f‘ %;.'“.SQB- o5y las s 1 Al
SO syl 58 Ol 5 e 5 2SO el g:)l-:.«-&bw}f\;b

VY \ b Sy sl SESOL Sl cole (LSO Slapeile 3l 5 o osles |8
ankd S ol 5 (olid 5 22S) ASOL slagile 5 b hgs plsil S i sed
SO ol 1 eslizal b & gel

——
YRS . . e . . - e

ﬂ'ﬁ ﬁ% ‘LﬁJ) 69 LSLA&JG‘LG f‘k E) QLMAL>:.° calizes Lsuuﬂj) L: 09 J\..:j).: Jrﬂ‘ w.:‘}

‘:3 Flat L;:) 093 dl.a;% f\J‘b 9 A:JL«M[N 9 Flat Dle Ji’}) L 093 .l.:.‘j} d}«ﬁ‘

3 Die

o esi sbShle cole 5 Ak Gsb gla tss Sl eslatad Loy, Sl ol °
sl Flat Die) sjoess, gasSsh cxla 5 b 5 aiis sllas & gei 055, S &l
ks e 4g0d 053, K
5 SIS a8 w eking x (ol 5 St ) eSS 5 g la B, f s
St
A \ 1

S eile (555 S 1S 5 odl daaills 53K (sl S (s3lueslal il

&i}:&e@ms .ﬁw).? axbcw‘}&(sﬁ}éﬁaﬁbtﬁ C)Lp‘}[))jg{'w:}

Sl das 1S 5 g1l 5 gl (3l Samion 5 55 (Som) lojlsss glagadle il
i sbaoale 5 Gleslas Glacpale oy Bl 55 Slald J xS 5 s

s 2S5 ) el (Gleslss Gladle (S5 ankd oo bS5 Ceal il

-olf.’l.w))" o)@w\%dﬁ@&&b}d\a)\})s dl.hu,:«?:u LS 6}]&@}0‘)}5

G sl

5 S elans leslinal b sl 5 cladad LSS 5 gu8esls, sla b, o sl
Y Y K@}A)@6LML<:.~>J>°>L&;M!;)}»a.x;ihﬂz\yju)\ﬁluf;:jﬁ A

Gsb ol 3l oslital b 4 ged anksd G ety 1l

= ls
by o g5 S1e 5l ede w33l 6Ol S 5ol

¢ 1 g

SBSH 5550 (e 5 (g0 S lge —

Jau\ﬁ)\ﬁ\&:&b wtﬁ gl;'r;i\ ‘Léj—q Lgl.h&:.ill.a (J‘J'..vlj wLﬁ) 61\5&’3‘1& e 9 gf.wl.'w .E.l‘_/w: V"h”..”j ;.)b'aj\—
‘Q..'ZSQB- Q)ngﬁs))ﬁjdlﬁ)bli L;Laoj.b.uﬂz; 6)\5&:..;& Lgl.h)\ﬁ( C,;'-L.»jo}b.la ‘Lg.L:S_,S )lscu;]a.; .194“\)....:
093 .l.:j).": é\ﬁ&lﬂlﬁ«_}wc}b)f|k uLAaJJbC'-'}a.- g}&w)&‘bﬁ ol

AN




(ﬁ)l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

slesl Jl it o < 30 e Ol ge
\Y40 C\J.]a 5153‘_2_9 dJle | Ulrich Fisher Solwomale o f\)la slaslslwl 5 Jslas
\Yra¢ Ol bl 5 sl - &3ld= Ul M5 lploile
. Charchut - . c ) .
| sl e . [F3LCI laodde 4l ol glaiile
gl elE sl Werner SM5 s RS SIEURTIEgw-:

(s oghas 6 S5b 5 gl l,8) )l slas Il —s
oooke A Sy
aple JLo ¥ filas b dd 5 S 5o )8 a2

Splomdle a5 AL wss s 42

3 S 5,90 hles 5 Ol 9 Coluws
LAGJJJCJ?: C’)Anﬁl 9 &:,.2-‘3): ‘./\:_J}: 6LAWJJL¢ LJ:;SQL} c&\;dﬁ cd)&w )b.:\ (_;LQWZLG dy‘ L: )\flu,:.;b: aK)ls
)L;J )9 L!'Jl’- Q\ﬁP‘J rLoj e\MMe&wJ&rL\Sﬁ)“ﬁs)Jﬁ}dl;_}bg aKL.&.) ¢Lh5})')j

o0 Sl g ek )

gl S riaasl 5 bk sy (DS (3 gel slawily Sl eslizal b s 55 s 0

Sl 55K (5 055 (SO (G edis oS 54 5 SIS L 4 by S Slles bl les
SlrelSaws 5l eslinal b &sad anksd tir Sl 5 abgy o Il Slapndle (31Nl 5 S 5 315 (g 5 o seats

O

o3 @il s Sy

oS 053 s

235 5 Al Sose e 5k Gl ol e cnl 53 5l s eslal e Il Gladile Cuale & a5 L les
b e srelSis 3 las 035, €1l

AY




CJ)‘? dw‘ K} &S?Obi)y; u.ﬂ).ﬁ —\'\"—Y’

A S 13
\ KPS PR R 2,208 2l Bl
Y sl slaas ST

s2558) Jod e — A

| 5o 52, 3,

g Srlysgn 3 ol poalio ooy 5 Ol s \
-l
ol OB 5 b mle slasl Jsla (alls esle) alls slse ol g Ol 1R

z 38 Sl dsles G ks e gl Lols gla sl ga abg e Jslir 5 (Seolusse 5 .
(CrpS1S oo 5 o]
-l
Sl e S e 50 (S35 cufwjts‘giéu.x}\“ﬁ) ol 5 8 s

Y (ol 58 anslio 5 0f Glaasly 5| ¥
-l
ot 53 Sealys a5 I3l 0 5B) S 5wty Slapms 3 Soalus g 5 sl 056 150
ol e I 3 e b S Wl S 055 sl S 5 T s (6551 ey sl

A Jal 056 5 Slule 5 Slalr o505 gl S 5 JWT Jtls 653 eculs JLas 5| ¢
Gl et 5> Saln g0 3
-l

. (s 5 almlr oalda &l JU) <ol JUasl JS eealie s s ,
-l
08 5 @l mhaes Sl 5 e ol JUED Sl e S gl 1l

. @5 Lo ) 4Bl 5 S m sl (Gl plad cluGile oS o sl e S sl .
(o 6 o 5 Olekily 5 St ol o U (slae 3 Lo
-l
St Ll g0l (g o o e 02,50 gl S b b 5s0) SILLL ol z Al

1 (Grsdr gl ptons 53 LLE Colis 5 LLL (sl S JUl (gl 3 piome JSl85 sla 2y, | Y
-l
— s

' A
by e g5 S 5l ede sl 618 5 el

¥y

g

AY




Sl 5, 90 a0 sl -0

3b S Jlos 5 4 ol Jl Sabs go 5 an 53 2,8 Plawe o plonil oUI5 : 28 sl Sals
j&:ﬁhﬂ)}ﬁjbjﬁﬁf ('.:ALQA :J’)SLSJSAL.’. cd)j)LgJ:LMA)J)lJ.iLibj)‘JiLi g;.“.?-)) C)J\j} Jul:‘wc&wj

k;fbpu&);@w;«m J>$uj;:¢.sﬁ¢(5u;\w/~ ;L

(u"Jt’ﬁu“Jb@‘“‘*‘Js“"’) 6:% WaBL) cLuo—C

1 G/

=
V 7l

e 6

“S‘W.}y 50 e A 5 o Ol g
P "J‘rl‘s':?)/
W )bs )LA}&LLS}@JU&LA &\)Q)}S%Jﬁc&b)j &gh:yﬁdy\
yrar i 5 oo ot 3 yames i Salss go 3 ole
\yan J\_.v.)ﬁ )Lap- u;k.;ls 9 ebbgﬂﬁ Jaj_}.ﬁ Q)‘f JLZ.:\
oS JUisl , (glaodie
Y4y P d""’ﬁf‘/‘@ ‘J:f))g"‘i‘
P LA ol

(o33 st 850 5 (55500 Ll 12) (3550l (glas il —

ooode S

o3 3 3,90 bluy v Sl 9 Coluw

OSSN 5 G 5 e Sl 95 0 Cals 4 e

o0 Al g sk Sy,
2 M5 5 Sl 63,08 6350 5 (B0l Slagrieas! dagks s (S (a5l glaaile Sl eslial Wles J

ol JUl y Sals go 5 aa

o> Wil 5 Seme Sy

fmb,;éu)\plw;p‘\bﬁfyu&au,\jds&yjijgytbcw,g&guﬂﬁums);d:.ﬂﬂ.

AL




.Ja-‘j RSy

oj‘gj: L —-Yi-Y
SRS 13 §

- S
el sl — )L:J VA

Jﬁ.‘j}&}b%ﬂ)}ﬁg&ﬂ?&ﬁj}ﬂp@ ﬁl}u‘ JA:‘)JLAS&JM

lgow 3,

@:J

— il

i) e 5l S 5 cle panas o5 bl les

Conlie B Coand gl SO oKy & el 5 > b -

Cobe gladsl b ssg 5 (b w55 es odsn sl -

AL 5 AT glaslnlead gl >l 5 b -

s o Caand gls ailesT 5 (S o3Il Sl cli 5 b -

AL s 5 ol 55 3 g0 45 548 Sl plass p 35 8 e sledny

mr A ol db e sl 0y S 3 pd e slein sl e Gl 4SS Gl
MBIV paass slaaes il 2 o3 8 Ll olgily paass slaedsn 05

.MJ)\}QL{'M‘J)L;}‘)J I 4.19}.1]/: k;;:)jﬁiaj;.lasz a.a\.»iJ\ﬁiJ L;Lacjb)ujw'

— il

LmbJml&LM\)bdw‘a))ﬂd\fd‘ﬁ}ﬂ%UJLQJ

= ls

s 03 edsn edd pasiie Jol o alasil i)l

= ls

A.Lﬁjn Lfij}aicjjgg)*muljo)?iwblﬁaj}ﬁMUOL;L;A-:@JIC))L@JA

— il

cjjf .19.‘.»:_93 auubbiw 0y e JEU\}} sl JﬁL )‘Jvu oj}f; 41.6\.9: rbu‘ IQ)L@J

by 5550

g

JBS) 3,90 anats g paes O, —O

L;-.é-sbuL;Uﬁa)”jﬁéb:-\&U_’:}aj)ﬁ&‘fQ‘;:.@)JU\?«-JJ‘}L;-\JL&U)S—
WL}} LSL.@U})‘JLLLLJ)‘ &ib\): LLSJ.“:J.!C,J)LMA néj\JQJLA‘ Luojj}a: 6l}>-‘ )JJJ'.':A{ slazel —

A0




(i}l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

slesl Jl ey

P s g Olse

(s sl 5,550 JJ‘JJ‘T Lyl %) ;;"‘7').9"] sl lalal —s

oot sl Sh
Jv.‘n_}k;?-l.w ;“‘/&JK& ; "JL.L::)\ L..J:)(S
D 5 o= 2O (owdigs S 2 o

nj}ﬁ:uﬂjéw)u\.dn)‘jbo.b\);\s

o3 5 3,90 bley 5 Slees 5 Sl

.JJ;@WQ)%&;} UAL,;\_){

03 Bl g o Sy
aj}ﬁ: Bl Cb.)} Mbdlili RSl ¢fl>u\ 6 g5 403}]4 )LM &1 é}h’

ejjﬁ)'\CGJJMUQLNLg: O{jx‘ej)ﬁnglﬁ\:dl.a&

o> Wil 5 Seme Sy
ks

}J&l&)%‘)) 6;VP.:§‘EALQJMAJM\))W\)L:>‘)JQJM\Y ‘bj}ﬁ %&U)Jal.wlfoj}ﬂ JL;.JJ))‘L;LQ.G

ML’& )}‘J

A




s |
\ - Jo-“g 3ldas
\Ye - Cslw alaas

6}}#1)‘5 dﬂ).ﬁ —\'O—Y’
SRS 13 §
- DA

- Db e

.L“Jjjj;}uW)'Jsdwda,a}édﬁf;lijdjyu&w):gsg_éﬂ
s2558) Jod e — A

| 5oee 325 3,

elnil ol (3B Joe Sl (2) S s el ISR 1
S5 3 3L SIS e s el DS Sales (8 Bilss 5 5l (i llS \

()]

-l

Sl S 51 b Lame (S Sl $11) 550108 Jome Slaseta 1 il

Copde s Hlb Eale g s cale Wla)l8 Exla b bl e 5 gl > sl s
S 53515 Joe ekl 5 ad;y opl o S350 s Cadl 4 am 5 L a3 S e uSE | Y

(LSL e gamon 31N S5 ael b s

-l

Jas A3 de $3pllS Cela chie sl 53 S35 s e Sose st Slp il
Jeasd lassy 5 arexr 5 adday 5l 4 8 5, T Pl a5 WL e el f .

g dal g

VY R

-l

(S350 e il ol (5501 b b ime ag) $55e plowil -l e 20
sty €l e IS lalid 5 LIS pladl b, 3 s s, 28 4 :

(55210 Joalls52es b illas 3 9 30 Conid s 3 g0 5 SISCE 05 81

-l

— il
- - 0

S35 oty 5 2l plaialy bl 2 (535818 il il

N I gt Sosel S Sl gias b ilae ol S a1 il

B Sl sl €l g pe IS et 5 LlS plasl 2, 5 e ol (sla S
5l SIS S L il el grs b Gillae 3 g ge Cands 3 g 5 OUSES |

g el (L p e

-l

VY ,

AY




Sl 5, 90 a0 sl -0

Comno L ol&ls 3 ol ad S 5L s 031y okt 5 gmio slalase j3 8 O5ls fb'd bl =
L}.M d.::‘j.g g:,ib) cA.l.f...wd JP- LS:M«.iL:J ‘LSJS Lgbh?u L (_;jiJ'i‘:":jj‘g‘““" 4&)\3@‘.‘\ 4‘)5 rL>u\ L w.b 4 }LA.ZF‘—

&8 Ll 5Ll (e oo b L;L;.:T ‘«5in)5

(u"Jt’ﬁu“Jb@‘“‘*‘Js“"’) 6:% WLl cLuo—C

P s g olse

(s gt 6 S5b 5 igel l,8) 5l slas Itk —s

ook S

LS}}”‘)SL)”);J")"\"°)}>O"U‘)')‘§

o3 3 3,90 bluy v Sl 9 Sl

o3 Wl g sk S,y
G a8 s el SIS ales (8 Ll 5 Ll (3L el e (35S e Sl 5,
S TP RIS PN R

6))AT)S U;')\J§ wj.,\:)g;.x;pjé 6)‘}AT)LS [GER VY du\;b,\f

003 iyl 5 e Sy
(S35 OXLIS kS bl (635018 sl Sl 53 0 0 Ve gy o slap b bl (550108 s ol
(‘;wuﬁszé;ybtsom)ﬁg;gﬁsjwﬂjtsuvzﬂwuﬂ,m)«1}@)@-,@\5‘;,1;

AA




sl (B >l b s —Y-Y

6# okl ey Cf

\ \ A1y sl CAM L, S8 a el 5 ¥ pllas canslio 5L iy
¢ 1 sl slaas .
— il

Dl V.A

cilisen (531 sla i sl Kl eIl glgl ol 5 o1l gl (58130 ys IS Gt

lgow 3,

@JJ

B (5 Sal Gl B (¢ Kl il B) (6 Kl sladl b gl b me 5 lulid 1l
b S bl waadsd (laeslel) (5 Seal iyl s e (S 5 3 (o Sal et

Gl s 2le SO~

- lgs

Lle) (o Kal sl b (gl 55 50 (slan il oo Kal 3 as IS5 5,18 1 20
S 3bweslel =S g5l s oslizul 354 Sl Ol sagas (s DIN EN Y evey-Y
La,lS Ol C\};l@t&mﬁt\ﬂé\ﬁé;m@)\f@ﬁ (sl gl Sanks

sl al s s Lol 5 Sae

- lgs

B g Kl GlaSn it LB (g Kaal gl 2S5) s e p 5 b i glal il
(LSJKJJ oo eslaal 5,50 sa e L

-l

1

(Sl Dlalsd O35 rmlonn canlsd o Slloma Sl 5 Soal (sl B b1 1l
slad (b Gl B (6 Kl 3 50 arlne (B i din IS5 5 sl b
GIB sV s kel a5l eslizal Bsy 5 Bme s 5L g Sl LIB S

.

s Solidworks CATIA) ~1 b e 5 L 5L Kal B @i b 1ol
(...

1

fop 3> o Ol () s 055 Gasie wiy g Rl b B b
S8 s sl b (s Sl Sl 035 Al lSaskl maw Slwlbe (B
Olen b 5 el s B (o Sl 0 50 aloee ol B e i i
B b s e ¢ Sl LB S sl b g Sl LB s s

ek 2

CATIA) A1k e 3 b ands o 5 iy Kl B sad o~k il
(... s Solidworks

Aq




-y ks K s sl B Cl}_'\) s 5al A e slaB o b s

(Jw Jl;.z\ ‘_;-lj.la E) aMJJ&i U':":.’- Lgbﬁqu ;57\)]’ &Lﬁ

i \ Solidworks CATIA) b i3l 5 b a3 IS i B wsad 1 b il !
(s
(oAl aome S LGl g Sl o) o Sl eny sladnl bl
G5l dul b g il b olalas o Kl Sy s Sale YU 6550 b g Sl y
0SB 5 Kal 5 (Lo o
- ol
¥ o Kal (bl cotle 5 (b 3 e SIS 5 63,08 Jsal I
IS 5 e o T ST Clsp ) sl ol 3 pslie glas¥ s (So3a0 N
=l
-l
wile CAE slaslsdle 5 b (5,88l dul b s3luand 5 Jebos 25 5 Jol e 200
.. s Abagqus .DEFORM vd
" Y wle CAE Gl s b s Kl auls (giluans 5 b sl L sl )
.. s Abaqus DEFORM rd
2ol i b g sl R 330 5 bl il
: \ oS3 SOl 5 B jas (B ol 5 b a5 5 canad bt esle b .
Al Aol b sddples Jpame oS 353l 5 bl ) s I Ol
(st W gas i gl
— Nl
. . _ 1)
Gl b b e b 5 LaolS,18 5l asl il
¢ i

g

JUBS 5, 90 a0 g0 Sl -0

sl Cilises gl B o

(u"JL"Jd“'JL’C‘:‘“J‘;‘J"') ‘53% WaB Ll cLA—C

Sbsl Jla L e A e g Ol
amb ubl.,.“...:.r‘ L».é) Jijﬁ J.ZSJ _
\vag - j s 5al sl | b
S ! S A
oLzl 3 Kmsh Bl (54 5SS
YYV4 - Sl (e
e S5

q.




3% P JL@- e %&L /'lf gdl.:ﬁ QWU
YYAO Q‘)JUJLaeKJJJ }dﬁou.l.a}w L)“’}?‘:"J;ﬁgf;’ fﬁjbﬂéﬁ&])ﬁ)ls_gdtﬂ
) A. Babebnko, V. |, laazs bl ey LB o Sl
S 03,5 | Boytsev, B. o )
Valuk LSJg"*A\ L5LA“.'JL9 J sl L.SLACJJ’
3 SR s o
: s 5T G db b sl
; Ul A
/3 , Taylan Altan
AE _ Gracious Cold And Hot Forging:
~ternational , Ngaile Fundamentals And Applications
Gangshu Shen
VAAY Chand - R. Sharan Forging die design and practice
. ASM Metals
\avs éégieggigr B Handbook, Ath Forging and (_:asting: Forging
Metals Edition, Vol. o Equipment Dies and Presses
ASI\ngeiials h Forming and Forging; Closed-
VAW | AsmIntl - Handbook, 14t Die Forging in Hmmers and
Edition, Vol. \¢ Presses

(s gt 5, S5b 5 isel yl,8) 35l slas, Ikl —s

oot sl Sh

Gl Gl b ey 055 OLILIS

o3 3 3,90 bluy s Slpees 5 Lol

Mﬂ)soﬁu&iméu)bé(f}oﬁgf@abwys&\O JSMLS&LSCM

o003 Sl g ey R,

il Sariaasl 5 bk s (OIS (3 gel slawily Sl eslinal b e 55 s 0

szi.ﬁiéudbay‘)‘ejjﬁ 61)\)6&]6\.&@@Mﬁf‘kbﬁf&h}\f‘fﬁbé&&)gL;La&

o3 sl g e Sy
=S O30l 1 ks

Sl Gt i 5 o e slasl e s s 4551 e



https://www.gisoom.com/search/book/author-435517/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%81%D8%B1%D8%AF%DB%8C%D9%86-%DA%AF%D9%84%D8%A7%D8%A8%DB%8C/
https://www.gisoom.com/search/book/nasher-377/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%B1%DB%8C%D8%AD%D8%A7%D9%86/
https://ketab.io/book/author/taylan-altan
https://ketab.io/book/author/taylan-altan
https://ketab.io/book/author/gracious-ngaile
https://ketab.io/book/author/gracious-ngaile
https://ketab.io/book/author/gangshu-shen
https://ketab.io/book/author/gangshu-shen
https://ketab.io/book/publisher/asm-international
https://ketab.io/book/publisher/asm-international

6;4:59.) 6\.&;,3\5 ‘?")b dﬂ).ﬁ —\'V—Y’

e A ol s g5
\ \ Ay 3ldas CAM wLl, SaS & cole 5 ¥ wlas Caslis 5L 0y
¢ A Cslw slaas - -

ngfxa'g)dl.aq&c\jﬂg;}ujfljb ol 8100 s JS Gua
2390l Joh o Al

| 5o 52, 3,

rels S IB Gl s, gl 5 6 Sam, gl s ¢l o0 Bl
(B lrl 5 B 35 an olge) 5 pas b IB L (5 Sy, -
(G b)) alls SlalJB 5o (g Sas ) -

. ¢ (Cels ol8aws gl 5 STl GlaIB 3l 50) ConSSls (6 Sawsa, — \
(430 5 s gmtond s gy 150000 GIE) (5505 et
S a3 elinal 550 aalSans 5 Sy
-l
31105 s bampale b di 5 alely s b slaasl Ll e s 2305

) ¥ %‘Juf\fbb@bﬁdﬁww‘?}:"@gmw A
- lgs
Sl (s g S, b gL IB) (5 eI b J etz S
Srre 5 aznle GO o @t (B SisaS s (Ol 3255 s WSSl
(s G

. \ ¥
s ZamnS01s (OB (s (g Sy 3 G IB gledie 5 A1k il
07 3 b B (e 5 amanle G0 5 s (B 31680 wi Os a5
CATIA . Solidworks a5t ! b sla,l 55l
30 5 domenle (A Jold w0 g S, 3 B b Sl

VY Y 5 b s ols (Slazw g 5 COv 5 glanle) & ge slaJB > b 1ol 3
by lle S b5 s Do 43 e
S8 g Sy Sladad W5 O genle 5l 5 (6 Sy (Gilwannd pghe (B me I
Sut [Pro cast Magma bl s Sas, aass Glalsile 5 5 ,me 5 5 pelS
5 Goldnd 53 35dome Glyal sy edige Aol 2 B a5 .. 5 QuUiCK Cast (Cast

A Y L Procast jisle 5 s o ie | 0

Pro izl 5 53 0F 3ol 5 siasaw dis (535 2 Shu e Al b gl ooy 2 10l

qy




oo » Procast jizle 5 55 gsleans Lol =l Report «¢ [Pro cas ;!
a.l.\.i':f‘jla LsLA;JLE 9 Solaked
6“&)} u_JLE 6‘)" bl}& A_Jl?r.:d‘ °}>“.’ Ldjlﬁ éu&_»jté Sl 6‘.&02_9) Ja‘.}
VY A SAE oul 5 B o5 2 psY SO Sldes plsl s o dB 8 dle |
abgie slasliile 5 L B ctle 5 (65 pndle (Siluand 1l
ﬂﬁ 5, -4;53)‘_;LA,\;153L€,L¢5)3L;\ﬂe,\.;rwwasﬁlﬂj&;m\yﬁz&b
“ L, <
‘5“1(@) 4 oy SVl 5 LB as (B ctle 5 b S 35 (oS y
' "fg‘ ce.a\,i(:w J}«M &L».;.; b)_ﬂ]g S EXCG| Lbe el 6(.&)‘;9%;: )\ ealae! ZQ)L@A
X g oKas SHgal 5 LB e M55 515
— il
. . /\
G S b b abe s LaolS18 51 a3k i les
¢ 1 g

JW‘ 5‘)}“‘;*“"."5.9‘;"}“‘ ‘_gu@)‘@.ﬂ—g.')

B e phs pUlS s g S e GG Lo
(ﬁ)\?’j w,lé c.uo dw J.;‘.J.}) 6:% WLl cL«o—C
sl Jl it T A 5 & Ol g
39 rl.& oK..i.;‘: _
Ol e
Y4y A g - JML,, sl e _
S aB)
YAV Cljla_),i; sl5 Js dlas OLen 5 Js, SSazey sbdle cxle 5 >l b
1444 ASM Hand book vol.\e Casting
ASM International
Cleme (g3la o e o sl -
\vay it LS e gladal b (5luas il 5
RS ProCast
VY40 s ol it le | PrOCast b s Sasu ;s silwand (4550
Y40 St g bl b Sesus ol Ile 5 A 5l
ProCast

qr




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

o s S
Mg s catle ke b siglle 5 olpe wdige (655 L Al ull)lS
é;wﬁjéudgjdﬂf\kwjm n)‘j.ﬁo.)\.;b;\.?

o3 5 3,00 hiley g Ol 5 Cobe
: Qfd}i)g)':)kglmxjcoy g L;\ML«J»Q&yéh@@@é—bdlﬂdﬁ@)a@)lf—

Lol (535033 5wt Gl podls SIB L (s Sam; o515 -

Al s 5 s Sae,y B ~1b ol a3 glajlisile 5ol jon 4 sue V0SS oS cw -
f f f
B 6,8 b

o0 Wl g ok B,

d;j,ﬁidum\jurp w0 (oS (b el gaailin sl eslizad U s 55 16 S

Lol 5 b Jas S (g S s o558 5o (g S, LB gl sl ctlis 5 g Samsy; o8 55 es JI8: Jas
B b s B 5 B S dle (ileand Glalle 5 g S g IB s s b L bas e

S S a

o0 2l s e S,
S 0305l

a¢




J‘}.}‘ f‘,k dﬂ)) -YA-Y

“ 6# ol VRN Cf
\ \ Il g sl . N e e s

g2 Sl lamile sl b 5 oS mile Sbls 5L e

¢ 1 Colw sldas RSN

Jj“f.

351 Jo e

=)

hé.&.b)

WSS i sl b s e sl sSB s sl 1 il

Bd S b 5 adas glajlpl b s IS U gla, gSU Jas ens 1S lee

(sl laae cls glaate ¢ J gorn (slaazs Lg)KS'ijM sl csle 5 b 2l
SIS U shls slawe o pamas slaaze (GUNAND Gras 51y 5 slaase

((Eccentric tools) ;s ,» ;| o) SISl i LB slall

C‘J?r.'f.w‘ 9 6)Sc\)jw ékﬁ)‘j\ “ .b).’)ﬁ 6Léc,ik.w 9 Lag_,ﬂjls )‘ odlaiul :A:J)LQ.A

(Slaa=lu) &._m.:f cbdu_ehp ok 3 sbajlnl 4 by e Slsls fljla ol

uﬂ)wu L;LﬁaK.L.uJ 9 )Jﬁ ‘J"‘jj ‘Jﬁ)b dua&ms dﬁ\ Lélf’ ( E) u&]ak&

(Sl 5 5l

(@)Lﬁ .“:.Lg B ol ;;‘?LL" ,,6‘4_1;-}») J{ﬁw a‘};‘ ool stbk)ij) 9 fl)]a L):""b
6)\3;30:‘;3 U9k Lin:ﬁﬂduf)%)

5l sla g (iSOl sls s i ad d el b 5 Sl 1l

e Sl s b as e G sl 5 e

(olsdle 3 oladde) o w2z Sl 4 pes o A1k e

95 slasKius Sy & s, sl cole LSS 5 anle (1 b 1 20
" ...j < 4..u¢§1 .

LgLafLE.;M) S askas gla ) SO el Larj.:ilg.c sl Joos 5 a1 R0
Dl e 525 St 5 St sl (Sla gy 5 (SO (S5 )

J:_ful:}df'\ wwe) o wme siole 5 LS JLK el Dol ol il

L@ sl Finishing sladsl 3 o sasie gla )l sl C)Lal 5ol (b il

q0




L{.«f}h 6u)‘f‘ oJ\.sJ.’ LSLA‘LJ_};\?‘ u:;\)‘)ﬁd OJW};Q}-&).U}A f‘;]a :&:J)Lé.ﬂ

"J’ﬁf’ J;)l)%\ S »

)@)b’-)&b é&k}fu}jﬂ;’-)&‘J})—jﬁcﬁdu)b_}‘ fl)la :u;;.'slb

SAsrmm S sl ~b | a

5500 SLES Elsl G2l gladisal ~b ol

= il
v

g

JLEJJ‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

S le sl el ol 5 b s plibis U5

(‘f‘)t’j‘rﬂjbwmg}s‘b) 6:% WaBL cL«o—C

ol Jlw iy e < 5 & Ol
slealy S o o gl 4050
A% clb NS ER W - FEe
Oode oo p slaslpl Jes
\yay b | b, e S & T ol .
JJLS 9 LgﬂSe)‘Ju\
A5 s Lol e
9 \Jb 6@: [RH | 9 JJ\J}
YFAT b S5y dilie RN < ’
Solwpile
Erik Oberg and
ARRR Industrial Press - Franklin D. Machinery's Handbook
Jones
vaas Vikas Publishing B B.J. Ranganath Metgl Cutting and Tool
House Design
American Society
vans of Tool and B Amitabha Design of cutting tools: Use of
Manufacturing Bhattacharyya metal cutting theory
Engineers




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ke s S
M55 b 1S B S i 555 L ) bl -

03 3 3550 bluy s Ol 5 colew

(SR S ‘654'35 )|J"‘ ‘J’.’.)J <L;¥)L<’.w ‘))'9 ‘le); L;Lﬁo\i‘;.«: 4 eome )‘JJ‘J:&LA cg)ls
Sl (3l S 5l slas il L llas Slilaze 5 Ll ¢l (Kaipa ol

o3 Wl g sk S,
t;&))ﬁ] L;Lam\j LQV—LZJ ‘°}}>- 4&_2[55 m;&)fi L;LM;L.:) )\ a.}u.:.wl l.t N}j L_SJJGJ
Q;);wts@ugﬁ@)lsquﬁwﬁdwﬁjl.u{ﬂL;)@éuuuqdwdlﬁ\:w

o0 2l s Sede By

pAdsb 53 2 sSS sla abl s e S0LL (oS Oesl s

A 5 3o DLl slasl e 5 5o Il S Sl 5 Sools (Sl (3latard 5 T 655 plonil 1 e
IS e Slaus shoms €als a5 1l 5 Shas S35 5 plSomiad a5 s S

v




CNC s il calu g b s -YA-Y

o O Sl i3 g5
\ \ Aly sl D glagmile ell ~b 5L Ay
av 1 sl slias ST
s ) ;,_._a_v SISO glacand g 5 cotle (b s tsy s Jsel 8L ey IS G
3.-35’ i "‘%E, CNC s pile
> ) B 35381 Joth s
: ¥od 3,3-3
b 5900 5
| 5oee 325 3,
o A
w0l ¢ Sae, sbas) CNC sla il glsil oo eslinal 550 glaas ¢lsil ol
. . C\,;l&eﬂ)(...w,y)@ianpwwﬁgdﬂﬁ ebs el (oSS \
edle 5 sl (Sl 5 (Solial glag o
-l
S35 ONC (sl il 5 oslinal 3550 S2al 5 530 slalanaly 5 b s gl 2,80
. Y Lzaly Olse & Lo 5 abe Olstl Josy 5 et slaolBbl Olsl | Y
-l
5t (il 55 3550 05 apabous il s Sl 5 b o 10
s gisn gl el Sl (s, 5 by spe Jdmml ¢l (il (100001 Sl
' ¢ Slasls 5 oD LOT j3 Cepw JaS gy s gl L3 elisul 5,50 (S| Y
(WOT 5 eslizul o goui 5 ab s 0
-l
3 E Sn s ) ol Sty e SISt S aembee Ry NI
05 eslatul sy S Sl la gy e ¢lsl (Gl 0,60 5 RTINS
' ¢ 5 sl 5s oS ) LOT 53 G 5 Sl RS s s Sorte et | b
o5 s Seo b 6 Sltoe 5 5380 L 0T )5 Candsn J 28 g 5 abogs o sla sl
-l
Machr .l PC Base slas ) kol > Shee 25 5 CNC (sla J 25 gl30 2l
a5k 0sk JEes CONC b 28 (a0l dile) Jiseels 5 J 285 Sl
. ' ((.. s Sinumerik -Fanuc .ol 5 ssls :
-l
. . Sl b s B3 CNC Sl se 5 ol g, 5 J>le i 20 .
-l
= ls
1 . \
Gladdsn b sy CNC 535 &l dbe (b 5 Sl 1l

aA




255 3 055 Mol (laazle o g0 5 g (o SBUL g e VLGl 5 o gine )]

P s bl

— il
5 Lo glads 5 5 dM‘g\AA}:Lna o ¢ s
A 255 s b Sl s 5 o5 s Jl (Gl 0 e 5 oo

=l

(8l 5050 CNC 55 2ol
Machy s L of (28 5 45 e L 0T salos 5 550 Jdl = | 4

Machy Jﬁjﬁ\‘).ﬁk{u‘)}?ﬁ)‘};)ﬁ—
oo (55 easdoe 5 i by (Slagesd s s Son (S5S eons =

=l
1 \ K

CNC ;5 gllel, 5 of wlakes s Machy s Bl sl 1 lge

— il

Ol )8 s s gla CNC d}jl sl ioles

¢ 1 &

JLE.’S‘ AJ}‘J“M’.‘?}@N 6[&&)}\-@&—5‘)

oo 2015 5 CNC (slacile Cilisos il > b gl 5 plalis CNC lappile o~ b 5 Slaslos Ul —
Machy s, bl CNC 53 3 s sl 5 S

(ﬁ)\&}f}\é@bﬁ“&‘b) ‘53% WL c\.’w—c

slest Jl it T < 0 & Ol g
\WAQ b Ok, 5 515 )5 | Charchut, Werner Sl glagile b
doee 9 (S e o
G\ sl ’ - Sl sl aile > b
Yooy McGraw-Hill _ Mehta Machine Tool Design and
Numerical Control
Yooy McGraw-Hill _ P H Joshi Machine Tools Handbook:

Design and Operation

44




(s oghas g S5b 5 igel i s) )l glas It —s

e S

CNC (5LAU:.;:LA &;}L&)f\)bu'ljbw)v\ﬂ n)‘jbd.,b\)v\;

o2 B s hley g Ol 5 coles
e Yo s ol LCAD/CAM ; CNC o5,

*Mdﬂﬂwbljju}ab&@ejwMCNC)}e&w)_}JJ&\O J;}mALSJALSC,.w

03 Sy e B
il Sartaasl 5 aakd sy (DS (B gl slawilay Sl eslinal b e 55 s
Stge b grye lle 5 5 YMACh 550 L 58 CNC lagrile b b bas e slaslgble 5 LIS e alnil s e
S5 CNC 55 LS (g5llels 5 S e LS 5 S CNC ;5

o0 2l s e S,
=S ‘.-’}‘)'T gy
‘5J:AJJCNC )f JALS éj‘xlabjjb}»)ksw ejjﬁ L;»A-“




KT @:JS.S J o oo —Ye-Y

s A okl ey ¢
v Ay sl CAM iy a8 w sl 5 ¥ wllas ol 551
Yy Cslw sldas - Sl e

Ml}d\}))gﬁt@swg&\.@ QY}MAJ&J)JLSLAJL}) Q&-LJJA)JLASJM
s2558) Jod e — A

| gz 35

@:J

oy S50 A5 S gl A Jeld llas caslie slaly sl 5 (550 A0
Sla i) Sdasaw (15 Ose 0 nls 5 eoaSle 25 A5 hol Glaid) (daags 13
5SSl 15 G5 sl il gm0l 5 aa Sl (B 25 ool

Srs GRS a0 S (35S plgl 2 S g seie ((DRVIALOTIC) )50 50
53 ol Sla i 9D mn 35S 5 (pansSle (B 35S ey 93 3 ol (sla 55 9)

(o Sbe (o0 GRS 5 a4

-l

b Sk (St 5 Ao ) Saal¥lasb o (58 = 5 daily (35 8= A

(w5 GIuS) Sty b s (355 25 dayly

-l

O slacsls 5 ol as S0 dul b oSl s 55 o, ¢ll 5 pme s 0
okl gy SV (s 5 28 0 ) (23S sladal B el A5 sla s ale b
2 A5 delse (SOl 5 (Soalies) ol dial b plil L5 IS0 i o )3 o0l o
gl (o JKo gl el 5 ol ) laaasein) Sl ¢ 4 IS5 LB

IS s sl 5l (s oo g8 5o 0T (28 5 I 53 Sl S bl
o sl 5 (sl 5 A ol

-l

sl

(oo (23 S8 5 DISE Gl s JS) DAl (o3 IS okl b (subwaws =
Jels O ¢l gl 5 (FOIgiNG) K 56 lkas baw s a3 05 )3 JlS my 25 -
To i B 255 Gl B s (S SIl 1 a (UpSetting) s eils
o (Orbital forging) ., ToP st s (Coining) ;4K (332
M/P ) 35 g5, ke To$ s (Ironing) s 51 «(Injection forging) 4,5
(forging

B> B 5 (e 55D bosen fls oS i plos a3 51 558 (S =

Slalad i 255 sles (Saemls 5 b Anl b slas kel (z 55 olre 5 Lle -

AR




3 ey Sl JUST (b )58 dal 5o (8 Olsy o ln psY LS Sl -
s~ b lais 5 (Mockel) Jss. 5 (Neuberger) 3.5 a5 8
o

o NEC e saasio -

-l

tomls
.5)};. L&jﬁj&:ﬂ))}} G J‘)}J. ‘}AL& uiay‘_}(RO”ing) 6)[53)};’ J"f.lj’e_

050 5 5 Sladl>

sl osle slasl s, 58 sl poY (S, JMEe (683,58 Al b Dlisls Sladds = 25— | 0
S35 b g M5 5 2,5 0 Y

Lol w5 slatis 5 @205 03 @bl e 5 3,558 53 (68 Llgy i -
-l

“a 5 Sl dd (o S (i) 055 55T gl (Extrusion) o z.s1: 5ils

S 059 58T S 03V S50 2 F5e Slaite OS5 ST gl (sl p3Y (650 (]

. Y 05551 308 5 O35 7S] )
-l
s (Wire drawing) . j:es Lels (Drawing) oos oas IS5 glad) b 5l

' \ (Tube Drawing) &, is | v
-l

&b JoLs Sheet metal forming) izl 6,5 (a3 IS sladnl 3 25 50
Deep ) se iis (Bending) 5. «(Blanking/Punching) o s

. Y s (Hydroforming) Kes, 5,48 «(SPINING) i~ as [Ka (drawing | A
(Explosion forming) s l=sl as 2
-l
slal 55 058 s Deform YD Sissle 3 0355 o 53s 0 iisel 5 3w 80

' 1 s A
-l

N . ~ Ak o
SlE s IS ae 5o Jled glaail )8 5l sl el

. Y'Y =

SBSH 5550 e 5 g0 G lge — o

Deform ¥D e Si5le 5 L LIS 5 Sl o oas JS05 sla 25 S5

VoY




(@)ijju@ﬂwyh\?) ‘53% WLl @L’m-c

slesl Jl iy = < 30 & Ol g
METAL FORMING
Yoy CAMBRIDGE WILLIAM F. Mechanics and Metallurgy
UNIVERSITY PRESS HOSFORD (s Edition)
T ambridge University C William F. Hosford | Metal forming (mechnics
F ~R{®SS and Robert M. Caddell | and metallurgy)

\‘%.ijsﬁubk.ml L ) s e Sl e S

i s Al s SE

(s oghae 5, Ssb o isel Lyl 8) a5l slas, Ikl —s
o s S
(W s ortle il S 6 ,0) Sl wdige L) bt S L 5 (g S5

(ol sks U.MJ.(JJ saaS da3) 3l g0 e Ll el 8L 5 (6 S

o3 3 3,90 blus v Olpees 5 Coluw

5S35 R mhs s S eelS

RSLE BUC I SE I-Y )

il Sl 5 bk s (DS (35 pel slakilay Sl eslizal b e 5

o3 il 5 e S,
(535 ol 1 olgh 00300 B il o iyl bl G310 L2 1) o 503 0 DFOrM YD Jissle 5 s 635 plnil -
o pod 0 p sk 53 sSS sla pbisl s o S0ke 0sa5 -

poi Vt pFOLY S s -

s




JSUJ_QJ&A C,?.'Lw 6‘.@&0}) u.ﬂ).ﬁ—“\—r

s s Sl i3 g5
. Y dy 3ldas oot Mg sl B 5 8 il ol Sl e
. AT ECPINRR -l e

BE QT lijL f-}b‘} Lg)_}l.’..é j,vLo c)JU)_gﬂ.a J»L:E.A B Sl u,“:y 6@0.::_5) cells HE BT LAS&JM
~ .

Mg s cole gl i
5 90) Jwd g —

| g 5,

gé.a.:)

O 5 O 4B il S0 5 5 S Jald sl ealie gy 05 5 (B me 1 R0
‘_;jjj}&:fb u“‘“"\ w‘wtyujjjg\:ﬁél@\)ﬁk;}béuuij) wﬂ)b.b-\j())jjé
s Top-Down ; Bottom-Up s sls 25, (3 56 ¢lsl me =56 o

Labisﬁ)lSQjJ'é\)'})uijiws/‘}.u}&bbjju:ﬁ@]w&u;ﬁ)jup\}}

-l

S rile Sla g, b (s b 5 andad slal) Sladad S0 5 5 S U5 (6550555 1000
1Jold g g 4
Micro and Nano-Milling ; Micro and Nano-Turning

-l

V¢

S ile sl S, b (S8 b andad slul) Slalad 50 5 5 S A 55 (50555 1 50
tels 05

(EDM) S0l adss (g8 pndle L (g S pnile 50 5 5 o

(WEDM) =S 115 b ()8 el 51U 5 5,Se

(CHM) lesi o8 mile b g 8 pile 5b 5 S

(AFM Machining) ! s 6 o sy S b (58 mile 5L

(LBM) L3 5 L ol oedle 56 5 5 S

(EBM) 5550 55 b o8 mile iU

w3 (IBM) s 5L olSeile 5L

-l

rJols 5L 5 5,80 mlie 53 SHU glaaY Wy o Sl Y gla i, s

oo h sl Y ‘(Sputtring) s S S a Sl Y (plad s S LSJ&.’T
- s (Bpitaxi) oSyl pas 4 Sl aY 568 55 sledly

i Jabd 255l S0 SOU Y A5 sla s S

... s Dipping — Spin coating -Doctor Blade

-l

Vo




5 S skl plaasia 55 ol p npal oty (Sagd Jltle G35 05 0 R0
els & a8

(FE-SEM) o 125 5 (SEM) 5y 15 201 oS S -

(HRTEM) Vb 525 5 (TEM) (555 55280 o sSs Son -

(FBM) s 5 n o sSs Son -

(STM) Liusy b5 oSy St ol (SPM) s oo slaa sy Sen -
w5 (MEM) Leblss 5,0 o sSs S 5 (AFM) Lol 65,0 585 Seo
-l

5,0 5 S0 slal Slaasiie ;s o Kcab sl sy S skl 38 T Rl
ls K, s

(EDX) -5l 55 6551 Ghlg (i -

(FTIR) 30 3053l ik -

. (UV-Vis) i |ysbe = 50 pmmeih -
(DLS) L5 (Solus G, il -
(Raman Spectroscopy) olel, ik -
(XRD) Sl 55 g ik -

3 (XPS) LSl 55 05580 555 mnicd
-l

3 S sl 5L 5 5,8 Mg sla s 5l coste Exla (6550 0 M

Gy S O el dnS| “}A\Jf}:.) Lol 2 el SUI V.:al.é.a:l.a IC d},\&u S,
lad
-l

Gamg Ll OUL 5y 60 5 5 S oslgsl W 85 53 55eb 85 sba s, T ol
SLCSUSS 5 Ol oisy » Sd il 5 5L 5 5,80 plde 53 A5 Exle 05 i
Y b o e e Vlin (5550 aalllan b s 51 il ol 03 aye il | A
.;:ﬁd\)l}d}xwﬁsuﬂl

-l

= ls

Sosks 5L aw o s Jlas slaslislesl o Ol il sbaes o 3l a3l i ,lgs

JBS 3,90 a9 s s, —O

)obja.; C»J«:J \) fbﬁﬁjg':‘ wl?la DL g:,}l.w dj:‘ J..q‘jb dm)b J?-lj k.ﬁ-l Q.)ub.).g )‘g_)““‘.’.dli)%:"’\b J_})L;é )LEJJ\




(i}l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

ol Jl it 2 < 30 & Ol g
of Micro and Nano Machining
ARAR Springer - K.Kumar et al. Engineering Materials Recent
Developments
- CRC Press - G.Hornky et al. Introduction to nanoscience
' Jﬁ{a Alessandra L. Da R6z
hew Deans

ot al Nanocharacterization Technigues

/2 RSITY

Fabrication Engineering at the

Stephen A. Campbell | \1icroand Nanoscale ¢nd Edition

(s oghas 6 S5b 5 igel lyl,8) 5l glas Itk —s

oot sl Sh

o3 3 3,90 bluy v Sl 9 Coluw

5S35 0505 5 Sl 4 pee S

BLE RN EEIE-TS'

gl Slartaedl 5 ankd 5 S JUIS sy (OS5 sl sladla Sl eslitl b s 5

o3 il 5 e S,




C,.:.é.:s Jﬂs uﬂ).ﬁ -yY-v

et s B RS
A A colu sluws ST
Lgl.aa)b“' }M‘}é}bid%}%dﬁﬁjdﬁdﬁJ}@\W})JQ)L@J’}&U‘};JlD.L‘!“:JAJJL;LSK_‘SM

A gl 5 dalsl

550 Joad po =l

(h;&Lw) ‘j’au ﬁ) JJDJ

(CatS RS dsol 5 al il s Uy Al (kS J RS p lasdie Ul
(SPC) wul s bl Js 5 SQC) bl cudS S S 5 slapinem
iSOl ST s e Ly, 5 (TQM-TQC) polr oS oy e sl 2 5050
s 5 Wi J RS 0t ol B IS 50 uled lapl Bl iS5 - b
s 5l CodS (CdS gdm A ll 0L rie BB 5l CudS dsdos J xS
q Y ColhS st o 5 oS wdige (kS 35 5 OLSHIS 18 (kS a5 OB UsS ) 6 \

(ilwarkd mloo 55 aised jsb 4 CodS e Gbaalelll 5 bt 55 i)l
J:a.a.ﬁjCﬁﬂh}@j}%bmm‘}@uﬁsjjb}aw4}))_5>CM
e el 2 ISO Qerr) G ol 64,5)\54.3&:&()?4;.]4}_)»@:.&15
QJ—"*“MJJ OHSAS YA jw‘ @ﬂ“wﬂ*ﬂ:’)’ ISO VYeoan c.)u.jj;

N g

Cl S ) S ollis Ol sl s, il bl J xS slcin glalnl 1 il
Ol Sl sed b ol 55 a3 s sl cJshae 5 e 1 gad 5L Sl sad ol S st Laesls
Jlases s (cOrrelation)  Seoes lased) ol (L2S1,) SaS|, Slased )b
(Al b gulel Jm8 lasls s 5 sl J5 03 5ues 3 SST,
G150 o 535 sl gad dbnpl S gt 5 baesls ol S sl o 5 sy 1l
SNt 13505 5 e e S a5 lsses LIS (Fish Bone Diagram) _als ol sl
L Excel by sbolle s Sl eslaad b s 5 cole mbo s 58 554
SPSS L Minitab

C\y‘ QLAT Mjla_:jf& cCM.ﬂ.:S JJS.'S)J QT JJ..:)LSJLSJLAT J}Jlﬂd)}f Zu,ili‘b
Lol St 5 S8 Ol Dl b golel J xS ainds s la g ol s Ol ks
b s w5 (als 5 5 Gl SBlmil (b)) (S|, slre 5 (5L

5 hes Jlo Lol e Jle &iF S e 5 055 b cud Q)Aﬂ sl i les

2V




du)\f‘rf)\ a)w‘bjdjsjﬁbwstu)f)ks‘j&yf L;\.lja)‘)‘}w r.w)

by e

WJ sl C)B-JJJ;:SQQJL;\AJQ\J_%) J s 3l Gjlﬁ-)dj:ﬁg;@u”éucjb- Lol
~odl el 5 Jb S s s b S bl sl DL RS laslasel B jne

))Jj:—s)‘C)bébdb}dﬁswéudl}-w}&bﬁ)wrﬂjQ)L@aﬂ
SPSS L Minitah <, e slaslsble 5 51 eslil b a5 5 col slady)

Sl S Glaslsged o J a8 glaaasie sl il bl S gla s ged 15l
(X-S) S slaslsges (ER) IS slaslssad) ((AS = 05) ite slacasiio
JS Glaslsged bl d ol (U-MR) (o381 slags So3lul (sl =S (slasls pod
053 3 o dul b G Sl pladlie Sl ses bl Ul R lssed (g5l Jyol X

ol ;s LCL 5 CL UCL J =8 550 arnls 5 W5 5 ol

Rl Gl Olsses s 5 s (I-MR) *-S) (X-R) lals o o g
dr 3l e 53 Sles Sr S8 L cwd bl a8 cos aulp LT &S Jise
33 e 3 eslizal 3y5 sl ol bl SUS e Cans ola el
SbolBle sl eslanal b Aty 5 cole gladsl 3 o &S 5 oS S lasls e

SPSS ¢ Minitab « . .

(P) Csre 21 L J 1S Jla500) oy laaasiis gl J RS slalssed 1000
shad J 28 s 5ad d(€) oo slnd 28 15 505 d(NP) o some 351 slas 28 515 50
Jgal NP Ll ses ol dyol P Sl p0 bl dgol (U) Iz dls 3 opes
telos (s S5l p S Sl aladle U lsged 5ol sl € s sed b
e Game 5 cob € el o3l gl o iy, LCL 5 CL UCL J 28 550>
58S s b oy DS Glalssed 3 5 oS e e b gleanl b gl

J“"'))L’

Rl b Olsgad s s o s U 5 C PP sy slajlssed s il
5l Llssed 3 Olads 5 Sa S0 L el bl J S cou anls LT aS Ul
SPSS |, Minitah «b . e slals3le 5 51 eslial L SAS o cons ola el

2 oMy Obsle b oL S w s s same SodS IS 5 ewosl s
(. s MIL STD ssl) dgamms S pd 5 ols o 50 slasllliad s AQL Lol

9 d)\.b— )\ Slevb C‘j».'l.wl 3 SS9, JJLS alisee L;LM..)N IS IQ)L@A

moar L alie) walb Ul 5 LIS o 5 5 SPC sl 3 )bl J s s 2l
CuiS 35 4l (PPK 5 Pp Cpmk Cpm Cpl Cpu Cpk CR Cp sls
Sl et ls 5 e Jpame M5 51 6 Kin slaay3a aloe (S0 5 J game

Goso i 2 kS o e BT L5

o 3 SPSS L Minitab il 5 L SPC wsed slassls L ee LS 1)l

VA




(5‘}" u..al:— LSLAC,.“:- B °5:’,} JJZS LSLA)‘J}M B LAJZ.A‘)L” B ‘)\Jﬁ‘(’f 6‘-‘&;"};"
LA@)‘J&BJ)'\ oalaul cj>-..s_5 jdj'i..s& L;Lh)b).aijg:)ia auﬁjaﬁl QU.;J)S

Ll 8 55 6

Aol b ol S olwesly 5 ol ol CSie |0 0l

B Y W LS‘)"':SJJ éudu)b BE SPC 6)'@&)[.:% J}lj" @M °j>"; U‘."J": ZQ)L@J
sl 4 gl SPC bl s sl gla gy 5 Lol Sl W g 5 ol ws

W

=l

Al caaS S a5 &S g Sl 5 bes (ol 8 51 sl i les A

.J\.})‘} dkxﬁ

¢A

1

g

JW‘ b‘)y"wa_gww ‘_gu@)‘@.ﬂ—g.')

L s g A5 slayall balaly 5o Sl gzre,lr ol 5 Lol 5 2 (S35, 350 J 28 A5 o 55 odS 28
Jpars S (M5 Jpamme e o 5 s 31 sl e 0351 s 40 ((AS Jilow 0 by e SIS
oS (s3luesly o) Wlse o3 ALl Jas Jlesl 5 et w3k b SVl 1 eslinal (333 (spsmbn b
3 g0 Lo g5 S OISe Ol bl kS U xS Slis laslpl Sl angy eslizal o Shee i (Sl CoiS o b

RSV RT-E Wy ISR Laol 5 eslizal

(ﬁ)\&}f}&@bﬁ“&‘b) ‘53% WL c\.’w—c

sl Jl g1y = < 5 & Olge

cli:,.;b} GL..A CJ)U}

\YVY OL s rlats 5S> - CaS J xS
g;x;..a;vl:«

_ = Sl :
W’\/'\ W}H&em\} u\)}) d},w) J:SJ _ 6)[,0‘ WLS“N'" J].,S
S o555

A 5 sl S el OS5 g e ssel | Al bl Jes SPC

d‘)‘.’.‘ e C)La.:bd j)>j5'o\ﬁ‘ lalas Lg)'l.wa.}lﬁ U’i'j) B (,.:.ALM

VA S8 - Ol ,ee Loy So Aol 2 bl J xS

ARE




(s oghhas S5k 5 igel Ll 8) el slas llibl —s

ke s S
2> SetS Jas bk )8 aple e 4w b s 5 Cole ke b sl el A1 LSS L (685

smee Sladsl

03 3 3,50 bluy s Olees s colew

Ml:ﬁd\ﬁdijyiau&\ cljwsdu.dsza\”' Q}WQTJJJ} SEE L s

BLE RN EEIE-TS'

M})\ﬁ)dﬁ gog)ls gé‘ojjﬁ: ‘LS“L:"L‘" 4@&.&9.»

>0 2ol s e B
BL@GJ{}J&}M\O erJIS‘J}LJSQ)Mhd)ﬂ d‘wbug}wﬂﬁw‘“)bﬂjﬁj\u}"’)i&i(’_);QlikiJJ
J}G-‘L'fj:’dkwjﬂj)sdg-&ML;JSL;}Q}d\—aﬁl{.fw)w)ﬁ@)ybd&)yib‘yﬂbJulﬁu-.élJojwo4&.‘

J;Q)}.’.ﬁ¢)§ &L@J&\d&%).}jf}gj)b)) sl

Ve




s |k
\ \ Jo-“g 3ldas
¢A \1 celu slass

Ry SISD g s VYT
Sl i3 g5

- SbA

- 5L e

crle S0 @ s s S el gl e s Solge 5 bl sl s IS s

. e

5T oy~

| g 5,

gé.a.:)

sladgl g el Sl 5 o3 s i (K ) () s aede 1 2l
350 S5 e (GG Das 5 SAS s olse plsl el I 5 s K
e slaciasy (G VL C‘f' NS SR RIENT & (S = s eslana
el SAE D sl gl (S L Glwosbel Jglize gla s, (o, Ka 0
5 3 SN g, bl 28 AWS Ao ~ oY 8 lal o lasy S 6,108

(o5 5o F5e sla el

-l

Sy bli= W38l g Sliges bme) GTAW (TIG) 6,800 1 il b 1 5l
S5 sblss gl Of s Sl 5 2S5 gl xS §ll 0T e st 5 o3z
oo Ol 2 Shas 05 5 5 18 b S s gl (0T 5,08 5 2S5 55 280
Ol s sl (S e o adad g ORIl gl B s (I s e

(Asl )b ol 53 sl OIS Ol 5 )

ijg)wjjujcﬂbe@wbéuﬁijﬂﬁﬁi45&&2{{)\50?&653% ICJ)L@.A
d)wﬁ ¢(€)}5 L;UA;LSF)L;IQA J\_,.a ‘G))S 4.1)‘)') 6)&.,:_9? 6\.&;,%" 5 éﬂfslﬁ ‘(
Sosadd e 5 ISET gpm 5 o8 oo e 4 s 4 dlail b

\

il Bome il 3 Sl ixe) GMAW (MIG/IMAG) (5 1SCs 1 a3 22l
A shestaal s 5 eslinal 5 5 8 C\Ju‘ Ol Shople 5 ool 540 gla O T e
rl o3 dslee S e il b sl 5 Ll MAG LMIG sl a8 51 lus

(il B g5 onl a0 5 o)

(s A5 Ee eyl @iﬁ) sdias 25 il olaws LIS 0o (S5l 1l
O P I8 -0 JNCCR P PNEL e oo (5 o dablons S8 s
SIS T o s o o A o o I e 4 VLl K el 5 g e

Soswd S

Jf%c)xjdy‘c.\ﬁbﬁ@lﬂ?ﬁ;Jﬂ)(PAW)LwW&)&Lf}&)mFJM;‘J
50 3 U wslinl 3)se Lailes i8S plul GTAW Loyl s ol ol

Q‘.’.\ BLl L;L».I;—‘ Lﬁj&j’j’f e cJ‘.ul).e ;.,.ibu_} Lj‘f ‘Lﬁj&j’j’f S) 9 b‘}a 6_”}.3 oslaul

AR




(Wl b g5 ol el SIS 5 R

o bl o ety (I o L LIS e (6,55 Lty (LK il
cilis slge gl s S8 L L e 5 (Sl cbie Aol L 5 S S
N B e e

G (6,850 dedly (s oans b LIS o (5,550) Lty (K
ol bl (6 S g (Wil 0 CTAW (180 1 aol 3wl SIS 25)) oS sr
ser s e e 4 oV O el 5 055 glasY
(T

E) )ngjz'- U‘Sbjﬁ- AA:.)) L_;)Li.:ﬁ- &Lﬂuij) gulf-r,:w Ai.l:'d ‘LAJSB)U E) u:’}"(":“
(a3

S s Soladas d)mﬁ}a@msduwﬁm‘a@sbsﬁ)lscﬁ S S5k ielee
OF) css

ool gasail T Aol Olpt 5 ae) (FCAW) S5 SO g 1 Al
sge b (g 53 pliSa ST 5 (Lablws S L 5 Liblws 55 bl g5 ol
O 5 0l usm s s Sl ol 5 Llse (oo 8 25,80 Cxle oo (e
sl SISy anl b colee 5 Ll AWS 08 Ll b syn 5 slass Sl Lg)‘.lfﬁab' s

(Ll 3

s glacdle 5l 01y e 5 Wi e GMAW. (¢80 i al b wline S8 Sy, i lgs

.JJS osleiul u,':l:}) UJ“‘

st gl sl G o G825 o e (L8 (lolil (65,0 (lakad)

s e Jee) Culs U poy) bados Guy » slaket geslie 2 ol )il

o2 S Cose w2 LGy a2 slelily seslis S gl s e s

G eyl b gl gl Sl (5K g psie) (FRW) (Sasol ()15 5 1 20l
(QT g_,..ibu 9 Ll‘]‘ 9 LAJJ.:)S LL;KJG.J‘

ClB w5 (SO 5 (Ssode i) Sl (8 oaws Ly LIS = lge
SBhol 8 ol B s plas o slasV

sk e (SAAT 81';‘ ) S (S5 5 (SESS e 1R
(%’}?-’l’.ﬁ\}\éﬁfjl?'&l-ﬁj})jgrp&.\.ﬂ

&ﬁj&w}fﬂ‘ﬁMuﬁw)fcﬁ?‘bgwéu&ﬂ‘)‘o)ulw\Q)L@.ﬁ

= ls

¢A

1

ARAI




Sl 5, 90 a0 Ll -0

6‘)&5)} rbu‘ QS’.L‘); ‘6\)&.«3)} LSLAJ:’A\)L. C:>r.~.d F:JQJ 9 A_Jl};b‘ ‘LS)L{J’)" 6@0&:«2 d};\ (5‘)1.)..:‘0‘) ‘-;iuj—
St 5 ol Ce gl el Bos w A O 5 G o B0 e 4 I e 4 YL
T s 3 55

(u"Jt’ﬁu“Jb@‘“‘*‘Js“"’) 6:% WaBL) cLA—C

el aPa A5 & Ol ge
o _ ERSIHEINW J‘JJ“ .
Dlgio mis oK1 o S 9N S 5o Sl
Srlle
- QL:,.QM :\J).é.a
Y4 o331 ol L] - G > AIS
(U= ¢)
. _ Welding and Metal
Yoy Cengage Learning Larry Jeffus Eabrications
. . B Edward Welding Principles and
YA Hill Education Bonhart Practices
AWS Committee on
ARRLY Methods of - - Welding Inspection Handbook
Inspection
fory American Welding .
' Society, \-th Edition - - Welding Handbook

ARAX




(s oghas 6 S5b 5 igel l,8) )l slas Il —s

ot sl S
(_g)mj;.-uli\;s\jﬁw.&@ogju\:b;)&b
-\t -

0 S 50 hles 5 Ol 9 Coluwe

Kaws £ (GTAW/IGMAW) Libee 55 L ) sbollins £ Lls s s ion sl Slpges
LQJK,J:)?-@K:M:\ (s sl d)@ﬁa@:Ygd)sﬁﬁj d)wfduc@gmwm G 5 5 K
bels 5L spse i G s sl 5 lewd MIGIMAG ol b sl 5L 3,50 bpas slse 5 Sl

d)bﬁf}d})ﬁﬁ)}&ﬂ}&a d)&.&:ﬁjPAW gGTAW LsLA.L.;‘J_‘)

RSLE BUC I SE I-Y )

&ﬁfog)g)éwjgjéhjy;bwbjéﬁcd\ojj_).é cé\«f&-b

o0 2l s s By
0l oo 010 o Sl 5 (S S s (5055 e b s b slge S Ose3l G e a DL s
AL e S0ke 5 58S IS8 4 S 5 alid b s el s e S 4 055 Bl 30 0 s ) eile 3L sl
L mils (558 b om0 o 53 ol mmn 00y g0 5 el Slasin Lo guasie 5 05U s 55 db g o sl
o ol LS8 Jee Sldr b s sbad i 4wt oy AL 5 Jes (i o a0 4l Blaas s S5
opd hes 5 SusE om Sules Ced b Gl Lo p S0LL 2 les A5 e el sl Sl 5 gdumer by ads S

.J)J§ G).} 9 ‘.;:L@.' gu,»:).) LF’L;L:

ARE




IS C)‘.\.'&.«.a‘g u""}b v uﬂ).:—"i—‘“

s . .
e ol s g5
\ \ REA PR -
’ - St
LA 1 sl slaas R -
< P laet) 6,8 IS8 K8 5 mo SV smme oS 5l (b aul b 6 8l 1 s IS Gols
oM, T
‘\35 ﬂ%& Q&-L»Q‘M%}Lg)j\yMadwj‘dMQYj«Mf‘}aJG)J
3 %
9 b4 we T . .
6 ) 9 w):ﬂ‘ Ju.aéf.n ——il
2
I
b 5900 5 .
|ges 5, 3y
M
A g 5 40,‘1.’."...9 ‘;>-\J.la ‘f‘J‘b ;QJ.*J) f—\j]a dw g D Sl sl k) (..:a:Lu :J'IJ\J
) Y (Sl 5 Sl cad gl Glas sl 5 s 2 b |
-l
\ Clb S S (o) s ils |
-l
B L}k> J>‘J.A) f‘J‘E BE LSJS;H ijja f‘/,.b BE LSJJTQ'.Q B d)}T}J ‘V:BBK} 2J':u'\.>
' \ (ol o3| Y
-l
\ 5o Slamas (el b el ‘
-l
\ C\J_bjdj:,ﬁ:..ac;b(}ﬂ St e 9 (S 3L ALy Al b Al \
-l
\ bl Sledb d)j@.” sl Sldllas Aol b sl ;
-l
ajjﬂ g_.a_ijx.? .,\4.1\].9 ZU:A.':‘J
. \,0 %
-l
St Th A e b b e b Sy s LD sste (SLb D
(Gt (§ 5 5slS
A y,0 - A
osie b g (e b L b e S 5 LD esede (A1E U e
(Gt (55 5slS
(Jgparn S oo 1 0) ol = b L 0T G 5 <15l b1 20l
v v 5 Upame S ot (1 0) ol = b L 0T Gl 5 sl b oUls ol |8
— il
¥ : B
5 Sl Slabee (5l Slls) heall b bl U5 ol

Vo




&S U8 5 Cotle Oolhaas 4 Ayl b ils
¢ Y AR
— il
VY
=l
\Y
=l
A}
L e S1e a5k i)l

EA 1 c«.’:

JM‘AJ}AM}&J&Q&L&Q)L@J—%J
L;LQ&Q)}J@.;\J?\}d;é&l.,\;:mﬂduuij)uil&jd:wdwu@}‘k&m‘jﬁg&%&uﬁ
(@J\?jwjbcwmy‘b)dbww)bcb—c

sl Jl Rt o < 3 & Ol e
. Do s e
VYA A o850 el 6 s Sl sl <
. _ ﬁf‘})&:ﬁb;\ﬁ\fljb
yray Co i gmn o8NS | b el e - eolige 53 b cla g
bt ke 55 b
VYV G i gms o8l | bl e FV WU Ity e ek
B

(5 s 5,85k 5 55 sa] Tyl p3) o550l glas,lbilinl —s

oot s Sh

3 onl s Jle Ve Pl b S il b s 4kl Jla 0 L VL L SOl e LG

o35 a0 bluy 5 Sl 5 Sl

o slaslple i Cole Gl 5 5alS 55 frmen Gl s O G Jed S (08 S Dl @ seme Ssels ol

Mbybﬁ@plm)a:fwé&f\})))

B SLE BN SR - TS

...)&J)fwb‘&)ﬁ&j}v ‘6“5);4 ‘)(Jﬁ');ﬁfu“ gé‘Aj}-L:.A

o3 sl 5 e Sy

Slidos slac s 218 5655, 5 bz b w5 05l (alid sl i

AR




dﬂj&ﬂ ;5"‘"”‘6" BBk -Yo-Y

et s Sl i3 g5
\ \ Al g aldas - 5B A
A 1 Cslw alaas - 5L o
"ol sene 5 b 4o sema 5 (Dlabad sSan e ULS S1E il s Gl OB D3 s IS
3.359\‘?;’::’54-%’” Vsams Cotle S 3slkl Aol sd 5 pwdige Sl 5 ameo glaalis CLIL T, oo oY
o ) 2 552 Joad po =l
: Vol .p&
b 5900 5
| 5oee 325 3,
o A
5 b il 5 SbMasl @i )b O Caenl (e sSas wdige e 15l
' | wood opl oo Gise SlaysiS Sl gk | )
-l
. y 4o gazes pj > ankad G adby Lo e Ll ;
-l
. ; SV edle 55 aae same 5 40 same 5 40 samn ) by Jlod 5 438 12 .
-l
. \ aae gozes 5 5 Slabsd iy 5 5L (5,850 5 b il .
Was gazes o5 5 Slakad i 5 5L ol
. \ Jge O Sl 25555 Hlosad 1 A ,
Jgames 0L g 5555 Hls 50l agd 10)le
) \ Loas yame 5 5 (503 Lla el 1A .
sas gazms 25 5 (500 Lls 00 agd 1lge
\ ab g o glas, bl g aae sames 3 candad o5 aasiio el 1 Al v
-l
. Waae gazme 5 9 anded U 5 ol 5: s \
-l
; \ a8 gama ) g anked S5l glaaasiia: Al .
45 gaza 3 g ankad S5 ke slaaasiie a1l
; \ uwwﬁj)M(ﬁsdﬁgY)L;QSJJSSMU)[S:UL'\; .
Waas gazmes s 5 anlad (LaS 25 SY) LS J 58 a8 g 1o )lge
. \ baae same ) 5 ankad oo = b 5l 0\
-l
\ baas gome 5 5 andad LMo o (pdy S Jonll s 1 1N .
-l

\RN%




s gazes ;o3 5 ankad Cod 55058 1 Ll

IS g 1l

— il
Ye : i Ve
(’J—? 6@4&9-}0\ u’“L""\f ejjj: rl;u\ :A:J‘)Lé_ﬁ

— il
L S 5l sk i le

g

JBS 3500 et g e SO, —O

ﬁJ})JJ‘J}‘“d‘:“@j)fJ:’6ubfiwu\j°jﬁﬂ“’<idﬁ)fw)§"" w.L.@_A rbu‘u;iu):v

(ﬁ)lﬁ-‘gw)uc;.dm&‘»\’) 6:% WL cl}.ﬁ—c

slesl Jlw it = < 3 & Ol g
Y4y (C) e fu‘ e@d\) - S8 3 grun l.hu:uj) B J"‘i\f ‘u"L"ﬁ Iuwjg.&a L;w.)v.é.ﬁ
_ sl s _
Y. (E’) L.p) flﬂ‘ oSl L;}.p) [T Wegy\ih )\ uﬂjgx.d Lf""\"'@‘
54065 30l 1S

(23 2o 53k 5 (S5 anl Tl j5) (35901 (glas kil —
oot s S

o3 3 3,90 bluy s Olpes 5 Coluw

(olalos )‘ Ls)bj”)“'\"‘ M.:S)\ C)lf.@ﬁ' 9 )b.a\ cdbjx.blb Sl @ J'?J'dels EISES) L;.LSA..LL 6Lﬁjbj\€f L C,...:_L.ﬂ
48 goma 3l bt (655 olileT U (,m OGSy pm 3 5 333 (5 S o3Il oliule ST Dl g Sl eslinal OISl
o&l}b

RLE BUC I SE I-X D)

&J&“JJ{L‘“)LJNJJK‘;’\GJJJ‘JQ‘M

o0 il g e )

“0LL 5 p50ke (o o3l aepare SC 3B L (25,8 Dgo i sSinn pnilige lists 08 Aol 3 Jal 035
5 Bl w5 wia Jsb s el el GlalS Slaeas 5 WL (s ol sl 5o G L) (s p20) o5
o535 Jsb 53 Sl

A



http://ketab.ir/bookview.aspx?bookid=2053664

6‘43\1‘) ;..\.S" 4-.:.2.; u.ﬂ).ﬁ —\"'\—Y’

s | . .
ol ey ¢
\ \ do-l g aldad - . s
J smee ladls Jﬁi’v 54 Dl e
“g .}au.'sﬁ\ 45)[5&)} ccjla.w J.ou) o.l.:;f;ﬁ. LSL""U’}""“ E) Solalad Gldw 6)L¢:JJ..A ‘_dblj: SO ;55 dda
Q\-a-:-a-"‘-v”r p
(3° "’%Q (nventor L CATIA il i buar ) Las il &S el b a iy ol ) glaaiss
> o
9 W e 5 5
G ) '3‘ w):ﬂ‘ Ju.aéf.n —u.“
I
b 5900 5 .
|"bbﬂ J.i) gﬂ.:.:)
s A

St Dlalad 5L gen 5 5L 50 D) s (S50 R0

St Dladad 3L 5as 5 550 1)l

Generative ; Wireframe and Surface) (aws) sdoms 7 shaw &) sz 50
(Shape Design

s Wireframe and Surface) (w.s) sises Cob Gladde bl o 1l
(Generative Shape Design

Sheet Metal J5l 51 eslizal b s )55, 5 <ol gmws 1 250

Sheet Metal Js3b 5l eslical U 6,55, ooladad ¢ 5lade 1o lga

sl sblis ) eslizal b ejle (3ladibe 215

5l wblie Sl eslinal b osle ($3ladute plosil 1o les

Bl ol e ol s s

LU ol 5 sl b g3ladie 1 lee

= i als

q . 4 goasms g,<.: J.»[S L;i‘)"‘ﬁé)""q"‘ Lé;t:.!‘}ﬁ 6&M%J6deb ojjj; IC))L@_A \%
ol 6&@%5}%@5% Olakes J.ALI:

— il
L e 81 5l sl i les

¢A Al g

SBSH 5550 (e 5 (g0 Gl — o

oslaial b ojlo (g3ludde odomy (slaas gamme (glaanks 50 50 codoey C_,k.w L laaalks sl e Solwdde s Ll

Sose sladae samme g baankad Ctle § o8 laald 4y o sy siledds ol CbLE.a B

ARE




(i}l}jgﬂjuc}ﬁu‘}s‘b) ‘5.3%: w).b GL’J-C

sl Jl it = < 30 & Ol g
L . Lo 5 Dlger dlaas 53 bl b b el
\Y’/\/\ w:m
sl CATIA
Sher 5 0bos e | 3 ledde o8 o8 35 0]
B8 ol - = ot

LS CATIA i3l

4o g2ms g J\FL@A aabol
b sl - o RY: LS 55 (63,8 glaw 25

S oslis

e oS5 e | CATIA Il 5 (52 008 a5 0]

\YAV S sl -
ngw C}kw Sl (e..l.J:J> &:JL\-!.JQJ)

Schroff CATIA Vo Workbook
ARRR Development - Richard Cozzens

Corporation Release 14

(o33 st 850 5 (5550l Ll 1) (3550 (glas il —

oot s Sh

SOl ign 3 b slaslble 5 s sal aile Il 0 Blas b SIS wdige il 58

o3 5 a0 bluy 5 Sl 5 Sl

05555 n5 N 5 S0 G 4 Al e Ve e e Bl

RLE BUC I SE I-X D)

003 iyl 5 e Sy

s O3l 50555 S

\Ye



https://www.gisoom.com/search/book/author-342043/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D9%85%D8%B5%D8%B7%D9%81%DB%8C-%D9%87%DB%8C%D9%87%D8%A7%D8%AA/
https://www.gisoom.com/search/book/author-466832/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B9%DB%8C%D8%AF-%D9%86%D9%87%D8%A7%D9%88%D9%86%D8%AF%DB%8C/
https://www.gisoom.com/search/book/author-466832/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B9%DB%8C%D8%AF-%D9%86%D9%87%D8%A7%D9%88%D9%86%D8%AF%DB%8C/
https://www.gisoom.com/search/book/author-466832/%D9%BE%D8%AF%DB%8C%D8%AF%D8%A2%D9%88%D8%B1%D9%86%D8%AF%D9%87-%D8%B3%D8%B9%DB%8C%D8%AF-%D9%86%D9%87%D8%A7%D9%88%D9%86%D8%AF%DB%8C/
https://www.gisoom.com/search/book/nasher-4102/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%B3%DB%8C%D9%85%DB%8C%D9%86-%D8%AF%D8%AE%D8%AA/
https://www.gisoom.com/search/book/nasher-4102/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%B3%DB%8C%D9%85%DB%8C%D9%86-%D8%AF%D8%AE%D8%AA/
https://www.gisoom.com/search/book/nasher-4102/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D8%B3%DB%8C%D9%85%DB%8C%D9%86-%D8%AF%D8%AE%D8%AA/
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D8%B1%D8%AA%D8%B6%DB%8C+%D9%86%D9%88%D8%B1%DB%8C%D8%A7%D9%86&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D9%87%D8%AF%DB%8C+%D9%88%DA%A9%DB%8C%D9%84%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D9%87%D8%AF%DB%8C+%D9%88%DA%A9%DB%8C%D9%84%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search/ref=pd_sa_top?search-alias=books&author=%D9%85%D9%87%D8%AF%DB%8C+%D9%88%DA%A9%DB%8C%D9%84%DB%8C&select-author=author-exact
https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D9%86%D8%A7%D9%82%D9%88%D8%B3+%D8%A7%D9%86%D8%AF%DB%8C%D8%B4%D9%87&select-publisher=publisher-exact
https://www.adinehbook.com/gp/search?search-alias=books&publisher=%D8%AF%D8%A7%D9%86%D8%B4+%D9%86%DA%AF%D8%A7%D8%B1&select-publisher=publisher-exact

£ 2
3

FYS00

'Y




Wy g cole SlKe wdige gl il )15 6555 515 5,590 5, hkul Ol sugos

Sl zle 53 (S el Gladarlo mr ¥ (g 2o Jue 14
Y tlﬁﬁj\%@gﬂja.\;\”f\ﬁﬁjlu’d&m
wlode 0 (g e do Vot SSesll el us

ode Y Cr:.wR ode ¥ C...u rg de 0 ng.fe)uu\ ele
(S T plS a5l g e b 5T GlaplE L e
&wﬁ@ cdmz ) (Mﬁl))@guduw

Yl e sl s s pesler S e ¥ ) sl

Sde ¥ @NLA):)J&Vf\JSﬁ)\)LGJJ}AWQM

Slasle y tos Sl Slagbe o Dl g i3,
JLSJ"A‘}WQ‘):@Z; ads Vo "Jf‘:"ib
Laslsle 5 5 348 10 55855 0 5 s o . )
A ) jd@@ﬂﬁﬁ@h\ﬂ)ﬁMCNCJ}o&wz
EFORM yD Simufact _ _ _ \
A A j}a&wb4%ﬁo&wb\j6®mﬁw\a&w:\
MoldFlow Simulation B ) cNe
i }Wam:\jam:ijujﬁ> .Bo)fwéwa
aqus Working Model ¥D >
Fusion ¥1. |
0l Y Sy Jeos @& Ve 32 ol&ius Ve oS
_ 38 S ol ¥ o K olSaws G Ll Loss
sl a};l Sl o8 pile sla sl 5l t,\f‘ _ _ _ B
L;J.':'“J) L.g....-.u ceKJ.wJ &'.’. L;S):J )“).:\ &Md geKJ.w) &'.’.
slacs i @b s lilial b silas (g 18 il ~ _
) ASICNC 55 5 2l 5 oaus § ol jasmin oKws b | Y
);)'ngs)fwdueﬁd)}\jdju)\ﬁl _
LSL“U:*:’L‘ Q}:.w\ftjks 9 S Q‘f:@-"ﬁ WK “‘<:’. C\JS
)lj'_z\&yfqh 6Usal§)l5 _
B  IENeY CJ\J,:PU 9 oKs “‘<:’. ("-’Sﬁ Bl )1)_3\
Ky S oIS 5l SIS
Vo B S blo amio a8 5kl s -
Y elS a5l Jsene sland 58 5D S sl oae
dﬁ\ SJde 0 g_,SJ.A u,«.Q_,Sg(JJ&Y u_pl} C_}:J\}JJ&
Vs Sl e Ve See (e Y ol
SO sl g ol ¥ cl.,\S 25 aliseo LgLA[)LoJ.é Sle
S eIl Glaakse cam= Y LU Ve (YL REF . $
Vo s Seilul sladks camm Y (g e e Y-8 LU Y
=Yoo ob) e Sl slaale e ¥ (g e s 40 Y

\YY




53de Y altS a5l il 515 ode 10 ol Jhis
olws 3de ) pluS s 5l il glas3ll L LSS
VsS5an Js s o ) eling xSl o seats
BESTIP-APRIL-CHPR FSR ISRV P GIPI VT
SEN (S S eslul e pile oK )
Wiws ) LIS 51 Kaws Y VMMIVMS)

o olSaan ) 585 S0 el ) szl S
55 a2 Y Optical Parallel « 1ss wax ) (o556 co0
o5 ,eS ol&ius Sl 55l aS il gla sl
WBaws Va5l S olaws VSO (g, 5
VS S e el ) S 8

oS el pile sV b [ 5l S olKaws
oeile ol ) gdman ;S oaws V Slame
oK oKz ) r(.,\S 2 3L JU s s 6 Sesll
S Slegy 5 SIsods Jussd 5 olSas V bl ol A 5
oKaws | olaS a

B G5l sl 5 Gl 5o COv

S

Jold S350 e IB Ctle (gl g Sy, o8, -
Lol soesd 5 slazesy 5 COy (5 lavle

53 (S B ) Jald (65 B Sl 5 5l -
(A Il g b e L S (6 S B
(31510 o118 o 51 olaly & 5 EST5n g el 13
$ g S A WMe) Jold g3 Dl 5 1l -

A2 g sl S S5 LIl (3LS
oS o Sl al ol 5 5 gl ST (el IS 8
(e VO

Siledde & by o Sl 5 1l 5 iledde s -
«($ xSe3ll Ll gll ey lae 0, S o) Jols
A s o e o o 5 el gl
(34510 pls

Ssd 5 A Gl ey GG L (g S, o585 -

Lol S0

Slr il S sl slaeks gl -

u_ébfﬁb Cnd 6LAU..Q>-LZ E) ul..a.j%.h\b

Sl glacg ol Jold L Solagle s Sl g —
S ol plasil Sl o e slad sed 3L e
43\ﬂc&3§ﬁ&bﬁ@@b.}‘ “Q\.*.*_
Slr e kgl (S 5 e 4 ol s o

e ol plos

\ VY




5 bl slars ol Syl Al s Sl g —
Jibe i el S Sladd sl Ghales i laa sl
S g 5 S sl I el Gl < s
S ol el gl o e

e Slaised 5 s S SOk xSl Sl -

S el (s

Sl gl e selis olas 0Ky K CMJ%Lp
&IRJJA}A}@&Z«)&&)SML&&LAJ}&JJ@
jyujﬂ;l}m@;&lR uj)b}&ﬁ)})cal.{?wub

-
ga&»b}b@ﬁdﬁnm:m&m:&idjﬁ
“;"ablfﬁ).\ﬁ“@b&w&*ﬂd)jjﬁ))&)ﬁ‘
MQL&)K&}WG&M)}O&VJJ&‘SJ;'/'\
2 sl G 5 S e s i ¢l
)sdb}Jdeuww)JJ@ﬁmbl )Q:)jﬂau&lrwbg@ob)e@;& \4
f‘ﬂﬁj‘)i&i.&)ﬁ}(}u
STasded oo SV Saadly Gy olans K
-JB 3 . g,Jlfe L&.«:MW. ”)'" LSLQ;.,.‘L; | o
L s S ooy B gls _ _
o _ Wl S 5V Gla s e el S A A
AR LB 5 g Sa; gla _ _
b&x)&é}@\jang&ﬁbgﬁb
3ods G plus 3 LSO glaslnl ol il
J 2 Bals) QL= Sl pl #l e _ _
f o c sy elBaas K ESO el S E S
- - s 8 d Lo P
}J&&f‘ﬁﬁj\&)&;&mdu)lﬂ\ ~
_ _ jolS:,.m&if\.ijm)\ uo}j)}ua.ﬁbcﬁ C}L.o‘ q
3 S 35BS L 58 5 o 1y ) g
o&wb&r\ﬁﬁ)‘é)ﬂ}d‘;jb\i
Sy b cxle gl 5L o5 Sl
P 6ﬁ)u)3)6‘4-~}’jco‘f gﬁé\wb‘_}.ﬁu&y
3 4 Gl godls B L (g Sy Sl 5 Wl
ERIRES N
Lol ol il oK s ol ey Kby, oK
SRl oSl T O
» T & AR
il glacs 5 @\) sl bl b slas colalae
Lol 38 L (g K 5 glaolKaws £
G 5 K g oS £ (GTAW/GMAW)
NECUTS (P ST SN IT-B| COJeSp PLCI SN W
)l.:;b)jﬁéubjjﬁ‘af‘ blrﬁé&lﬂ*pléj&iﬁe&.wh\ 4614‘9&.&6)&2}2- \Y
5 Ll MIGIMAG slaal b gl 56 3550 b puas
‘GTAWLgLaJ;i\JéJAUJL“JAJ_,»L;J&QW;l)A
CPns 3 EPnn) s seslie G s PAW
VY

0 e WS

\Y¢




}JC/«»J:.;

@j}déb&&ﬁww w\;.,.:,ls o)j.:j\,} .>Jj.ﬂ.>)‘.\3l&'-¢| ‘;L....ﬂ L5-3J'.‘.';

sl (OB
i - Syde Ol ge .
o 4 Slme gy EREBES o5 8 s s s,
4 RS
0 A
5 >k sCNC slapsle sl 0 My sosle| ¥
bl SaS a4 g Jloo
333 g pSeslwl FiEyR— (CAE)
S sSe cxlglais, s
53t S bt (SO
(M5 lplopile Mg el s Mg sosla| ¥
3l b 5 655108 s
8L 5 s S gl s v G| 8
(e S JB (b ol
b s Sl sl JB b | o e B |0
S S, gl Jb
el b X Alas caslis . b .
ikl s Salos 5 Ll slappile s>,
Wbl 5 s b glacs
Jde Uyl 5 s s K5 Jsl | ¥ See| W
oS 5 g S, 5 il
b e s b s cdS I xS
0 gle b | A
A5
ol JEl 5 Sealyse 5 0 A ks | a
e lege
e
el Slttn 5 b
5ol
Sl 5 a2 (S plige 0 s '
slably piSa88 5 pao glaald T
S
s




