)

SIS
d UL‘////L/.C/—-/J’J;

Sps%ely Joled

U‘JJ"J——-—‘-‘-‘;)-, MLJ_)JGJSC_:LQ.;A.‘-.‘

A_'—.‘J’SJ o>l é-‘v)l 6—-[_.“)5 dJ’.)

—diyey i ay,S
SIS, s tHyediseS

LS}'!)‘-‘L).(‘-;“.L G!JJ“‘ d‘b\)__u:‘_‘.a, dL?si_:’ KA _.,,J\._, a

AAVARA P

(I

=) |




f.é,).]l&o)_" LUIH

u“.')')"' "‘L';)'-J

tazs S Salyty sl azyl Llis,S .,

fo———eanl>  opeddeyelaly casss o 55 yaa U Jle st

e et K JEVE [CTRCI PR T S FEY . SRRt S W YY/x/y
) 03,5 00 ayy 0al a3 el Jle gl st st 98
(e ded g aabpe IS olants) Jas an il aJ,.;,;,._alG.:)'yTuL;ﬁ‘ Sl
F,Moa Ry 98 gl Sguy £t
3t Aadesy oS le as,l Lt S 4),.3@3,..74‘1;)4(‘“& '
by lants 328 e popal S laneyay Lo lSosls alf g1, copad a5
O e LR RSN
-.‘:JL‘.J'JJ-‘TJ S CTN [N XU &S e pigel S laegayl al8asle: GJI

. St a,lel
oiled Uy Sl u.'l}"TJ Lin i Solis o) 0310 S Slavege: O

TtV Srste U e spt Sl 0ol ol o Uyaisan e
by 3t B8 o B ity Golba oS80 JU Bigel Slanrpa g

..\Ju:L( C)')‘-f' u.g)l...' Soyr> Jb&bbhl}j

Sl a Lty laaa Uy 25pe] sWo g0 anlS MATAYASFURCHTL PR
LalSasls aun s : Aalydy csle a2, WLl

Cor—t Sl Lallasiny auyt c,.-..u Vasle 0,550, Jb Sigel ol

K P l).’”)‘*#“—,"“‘“)-‘)ﬂ"") €3 c,.,' .\JJ',J__H QlJJi.. &flh‘ M.‘..)L‘ d’““

G



!
adydy sl u)lg.lu)S oy o303 Jad -y uLJx,uJSC»lA'x:«("“l-

sl Firely S oty 4y L2l Sz S

edytaa $301
. . . aeding dbnis | -
d)'—'—-’J“‘L’)“oJL‘tS'J)“ G.-—L_ Odadmdg G g Cumgd “’L"d')
Yv/v/y tr
3l Bl a2l L) 4 25T Uy e
alysy coboas)l s 0,99 s259et Uy ()
bl aS
oy etol Sy —tiye g i I3
XVSSPSUIOL U] I FCUL
sasboas,l sl o),.\d.:j,..Ta..U)._.(Y
b ! —
Eoss Srteliy Il syt ot Cpaiity alaiy S 00l g,

Selydy el asd LU 4 55 Taulyy aee 0 YI/T/Y
,‘),: PLEAR\ ‘).,L’),“'l‘ l:)-'tﬁ.“
.lg__,l_'dsgz.‘:uu,.\m)ﬂ Sl abBo, g

sl Gagely Kamyd sy

El—latan s JePiebay o)y 2iles b o sy,

PETITPL 1 SV

Szt Uy Sl ol g% um




e _>d0 C‘—‘)—rj

<t iyl 6ol
\ Aol
1R Voass i o bl
A1 a..u)_—u e Dl bw
10 O R
g Sds5 9 5,4l
13 Voogass syt 2y,
Yo | Syl a0 UK
T )I},IGLY.;:;.;.Laa)L., dyal o>1b
Ty Mt st o Gale Ty J A s Laimsm
Ya Sl gLt o b,
1§2 | o K Ly iz 15l
TA g 3 sty
T St i SN Lo d
re S als JS8 5L
vy s, 52>
To @ yhopy gae J 58 s lutle
182 . S e olya
ri Yt JU-DURC PUUIS L SN GL ORI PR
\‘\ o iy i $ 5y
—




£t
t4
ty
FA
4
51
oY
oF
8
of

AA

£
s
T
£4

FY

AR a0y 5559 e

<l pt gy

ST 528 sl pos
JUaas J58 s poe

Lo 5 s g SS9 2, 8

0 oy Suslogady S p0u0
4 ey 5 S a5l

G239 515l iy

SiaSy adsd 38y (65w jae U
S S g5l as

Sdssy o> 5b e 5L e
3203553 & g Lo 31

s i Sl

Sl
Sr> s heiy eyion 2 b

"-. a L‘“




P | D

3 =L S0 ol e (o Lt ) Sau U 1y eS8 il
Tl Pl ol S s Loaiae ) @S 0 Gulady isel o audys
e 51 0T e aine; 9 wis wloagl anal; Loy adase
M mSeylaily J S i M M et e ST s JS2
s e RCSTLLE SIS SRV FL3S SR PLVE KU /C S ISX SO
dySy wS e as )l it 51800 U 13 ¢ poe o S laSass ay
Pt 03298 pad A8y (igel S spess 4
b o ¢ Sy sl U 301 )38 6,08 ol o Lytsila
) LA a0 Sl 4 paeli g Tl et S Uy
2 aS ptn a0l Laiplo s sal winlys 0L a5l 25l
S P S i) ety (g9 iy 3L atayae Uy
AL CEETICUS SUEL L PRV Y W CUUPUIPEYSS [IR o
100208 4245 o pte i 5 S e | Tate s LA LSS L3YL
Clr—bioleyLallasls O ,bji1 oMol Glol il cnl sualy
4 eaiyles Bis oylpanl ugs sl gLy
b Grlbe 05 S Mol aglae gl 6,550 0 ot P




: ddb’ s.j._:)-l_?-‘

B AR T /CI A LSS RTOT DT
“ St qu’ATMLJﬂ)J aS e O.L)HTMU)., }a)._.k.}.o:._t._.
Pty Gl (2845 a0 Uiy oy wt L TSP PO
sl s S0 5 0 S0 Sz Ghadio oW a5

T ) @ 4203k ,988 oL g Lie o aeliy ool
SR S KU RCE LI tPOTOPHPITOR JUTee 3999558 pale
caolas Jae SRl SR (PR sl

it ¢ ganis (Lol oy Jedts aali,, ol

FSRGL LS, s Sldss JL , S AT E IR ¥

: JQ'-.H)'I S PRI d‘:Jlu"mJLSgT:jﬁ“l d’)s)E_QL_J, 0dey
a7y

D) et s ey
i :.\‘ vl , }
" ,-t}‘:_/// P Ulysy sisY

bs 3hos b ¢ aadie gy 5,0 do by ol
Lol ek audysy e e UL SV R
Col el ks )y oS gs-‘u-.'f@: 233581 a g gylio
> b b SLaans s aislys & 9039 OMaaridl ¢ 5,6
il 2oy (b LTl pans 8 0y 15l pus L s L




bl e a sy Lt Selsdy >k gL
T S,y (S5 sdl ot ST RISV 33 O Sty
L<3,J3_;S:,\_JLE.:..;I)_,,I G SaSise by, Sais; adS )5 @i, Slya

ke L SUSCI O ST PICH TN e s s sy

Py oy ,50y

nel e s GBS a1 sy, Sl Sy oy 0

3370 S35y pale asyans o 218 P el Bl (S,

ol At e . S50 aboly als uso g Sl S,y

e a25hy ol 2Ll Gilin, S T LR SOV SRR
T3be 9 M osadglaj s ! Pl S ol o 2,5 au U,y oS _

M’J“:)’@L‘.—"JLSGJJJ &l)'b)’)édk%g;;h')gd-aﬁnj_

}\ ) LN >y Sl S

N Faype Jyb ¥

-

e sl e, J—L‘JT\LLBJJMUI-GJJ-‘ISIQJ Sl
C b e s el Jlul s
Sk
P slaasliolies A

C 6B Ay YA s BT =28 000 bl s aas Tystaas




G T iy éJ:LS..‘.._alajT« glat

P35 u—'——:jﬁ"T

a>ly 1Y a1y Y ol gye-!

"y "AA aadS et
((slasl)

L S "oy JLETON

"oy "os abl LG ¥

s35s axys e L L LL ..x.'..,).;c).\.;aal)ﬁ:.yl

5__141, gobay C.ol.:,.o’.ab éu' ¢ a9 ! AZIJIJIJ,.E_L.
G p 0 LU phe 0,V hy paais 9,0 5L 9,4

R St 1 2 T BEICCTRCRR RN DY L )

2Ry =g
axly ¥oasi s bl ax>1,7 LT UURCH) | DY
"y G Sl b LY A S -¥ JUCHURPRCVICH 0 PO
"y LJ)JJLY_a.:____T "y JM@,J\S‘-‘,-A-A—-_&—-Y
-




>y T o Sof T 5 e eyarajl w0 S ¥
SN PE] 9t g

s S NCS TS GO YOS TS CO
[EKTRCW cIJ'.':-lb:J)- LIETRCNA :l}.?lu:.”-
Sl as US| L s s

:u-aa..xjug’)d_b."

! > | dJu:T‘LaL;).'aQ:a')J aSG‘:.a_'a.:,u.”J

-d._gLo.: \_.,B_Ll .L.:J'FL-\_:JLSOJ)S.L:;UL»'J X BT

@l gLl Gues Ay

.o

Tr= 5239951 Sy AR e Al Frdody s IS
Pl
AT

by, Sleysy, 9 e ax I, Jols (pl,\') Slisan
O3y sode S Mo 5! sl 1L, o aJt, TS ¢ gaadS sl
ool Jlen a1y b iy 1 b, 55 Sl

B P ICIFTENCE




:aal LU LAYy

)l ay by aJL.,),di_,,.i)JC).b Cromdys Jo b U LU
| Pl e D AGeS auss
HECA R XV

G iaalad 1 Wit 1S 05050 4l ool sleaslgolass . I
- catl o sty VT taghy as )l w b2 )15 0,00,0y a1y F

3 sSiael s 055031 Supb sl e G LG aalalaaso o
$hit 48l Laial, ol St a0 a0 SRS
e Iy a3 aly a5 wlyt o 2isel 0y 8 eaSs Maans
eS8 as ot sas
(g, Lan ) saand sWaslysl e uwsd 4y S0 ol o oS
--\-.‘Ls@
r‘)}*Tb‘:% J51a> Gas1,3865 1 ey aSlyTre 0L LG gadgen
38 e 090

ael g Lol s m J3las gl 10 b au b LG sleaal, st

a2l oty w5y pledsacy o9y Guindy s el L JUL

P pap Y

S5 )50 3 0599 ] $3R2S1,8 ¢ G 3yl 09dle
d,)Sbaf.‘z_‘._'}dg‘ il G.XJ')..LSJ|)5'..__L_1_‘-_~A.:¢,)JJ,_'>6-L.J\5[A 9,89
<320 S LAY e Blam U, 55800 ay 0 2l 2l

.J;,Sd_o..ié.b.ﬂ,.?\-‘u"d a saxly \5.;').‘_?




oS but,s s

s oba s il L ey Sl gelye i,

Il 959,00 abil, S &ty g8 sl Sla geiy

..\.L;Sc..S)_:d.:)le

D Cul a&.-l—)__.)'ﬁ 29,8 OBt ly3 e

ol el o)) igas g ot il

JAS sl )

LR SO PR PO

Shit e S Ll i L ey, Gy

¢ J_L)d}rwlélbdua‘).’s C}.b_. CJ.;’J).:LSL\,_'.J)s GJ&:A_‘.LaJ

o Bt e laain s s i, Sl (1) gpama elpat 4y

:x_a')_LGGQJJS.. Luu))dduww,)é -

.sL»JS..)..JL.I,, <15l

™Iy s S35l agans G2l F,

Y S5y 55 Psbasig, () EYREW UTLRCTP RSP
34 "€‘..‘_‘ 2 08 GJ,JLL ¢ 11!)—:—_&;‘ ‘S—.‘:‘-'N",' \53)"# ¢ %Sﬂdl)‘

6)—‘54)'\LJ|JJ)-L-SM))JG~JJAJ "j)‘) T

dLvS)}.cJﬂ)LS&Lb

SIS 9 1, 60 SPUTy Yl Jsus

™ —

7



Pty -

N B

e §mSajlasly U508 a0 e co Ly aii

Pt audys S Lt @50 e (g 000
- e S B L a0 cndnSy audss 538 e, ae Uy
3 S Lt aai i S5U, ¢ adyly alb e sl
Sbie 0pi )8 ogum Lo g3l Taae 8 LS, e Ly b azi,ty,

< e S o Leta 0 i,

:U.J)JQ!AL‘-‘-A

C“‘“HCJ‘L‘M}\SJ"'Q’JJ\SMJ‘L‘:U")JQLN‘
. .L:L‘Jks-‘

J}_QU.LQIGSLY:&L)UGJL‘,J-‘—_L#V-,JJ‘S.,JMJJ)Q $1,88s
sl sl ol 6&3;';‘&*?)4@.]&5«6@&;14(4'4%@
S sl O ob

B L LS PE Y E U P QTJ'J-‘}:') aS ss09 1Y S35
MEML()Y JLV-:-)),;,;LLB.QGL\,A[S_‘.JIQQIJL\,L*#
Oy adle> allyl LU SOl ai .

923 9932 Sos 0 aali Gl § 500 oy 8 0S40 S8
CJ’?L_(_A..‘..HQJL!)J)l\_—.:L J—zL/ OML_Q\L_HQ.,JJCJ.‘)TJ.
Sl o0 0 Y S LI ael 0 B spassy o Lbis s

C S




f,JJ___.a.i

- I3 dn— >




5lsian{)

e e T PN Pa e

A\ UCLN WS B NIV N
- -l e ] or (1) a2t oLl \
- - 8 o v oo adys gl an A\l
- AN ST 2ady3 8 55,9 G J ¥
i s LU - JOY IO T LR ogasy sly>l Ay, o}
Sluea(V) )
- 10 1 T ol s S 4
SHCUURCAUEII SN R4 28 DY B ¢ Sl oetle a3ty oljal >1,b \
Pyaoaclyalfy, T
oy vt fas | ¥ At bt e 2olasly J a8 s lwne A
L F=uupCHUv-IUN RN £ 4 2 DY BN el s Lkt S e L, q
- s v frefas | ox L, St Ly s ! Yo
- TY |y Y Cabe S,y gLty N
- sy fovfrer] ¥ St 2 g laasl T, VY
=505 sy IS arvfey | v Sl el JSe 5T Y
(5l ) ) ' N
- A A WY v NP S-Jes ¥
4
- vl oar v ity e S s Lant b 18
/*ﬂ

waae N dgama il g, " ol Gelbe x




o>y paadS o a3l 1y a0

AR . !
)l‘)ltl) w\_u..___t 3 Taal o r‘ . s
T, B o) 8y v S ;oalys 134
shies) 5o 18 |
- - ]o b v IR A 2 Sy (659 4o 1A
adyse gssdin L 1oy o) v e B VIR URP LIS [0 19
- - {or] oo v SUSTREEN To
- Y Y v J,JL;T\_),.:_;S‘SLQ‘LL..__._ T
LJ).:S\SLz‘a.L___... - { M a1 Y J%JJ)I_SGQ‘C&—:L. TY
SPILt
- RN I 2K Y Y G 8 sy g oo o, S T
N RN B o g BV v A 2y S 6l T
- 81 rf AS v S, 5l ai s
- AR R A 2 BV ¥ Bt e, ws | vy
- o AN B2 v SdaSy adys Sy o5, b,
- - {4 o GPWLSG}L-%‘-.‘J 71
- - v} vy v Gl € .;__‘J,;,@l,b)g il as vo
m
N g \: - & ’
/ MFC Ly
M 1 . &
(:\\. . —_'/‘ r. “. ‘/

o




!

w3y gaadS (ol Gy g0

ASLB LRI

w9 ‘*"’)

\)’)J {L—_’J

S L

- o
3}
4
- ‘b\

&

8

4\

o)

D P

i
Ty
Y
T’fv

To

R




s d




Tiosthalaas
ST sy ges
e jlusy

P Jed -
bl s bl U Fo Lt blis aulys agi 2ty 548
St 295 e ban (b J1St e Llos 6o laS ¢ ey 58S

ot by ahis o saslasl o clyd
SIS OM S e e Je il Sy L 5l s 5 e
'}*Jlj Sl Sl el s Yol i Jo sy Sls. o5

J—d i SVl o s S5 Jumslins Yo lew > sl

G oyt s Jo L IS ONaus 0 (s i ¢ e o (5 gds

52 s e B o LT JLa Tl 3 gy by o3

C Sy S JLSH1 ¢ J1 S5 st

&bl e dostdl e e S LSl e ati g ol

LIS, jusisd o las o pye adobin o ¢ aaleta,uéy soliss

JEE YIBTA) FISTY. SRR

e  EPIT ST RCH PO ERPSTLE PR PR L LES T

\Y




It BRI XRVICTS I PO

- : Tiolgolaes

N
RS-V a>ly £ys
\/ oliredle Va3t sl jlaa,
Rty P Jes

SRS PP SO 4 [ EPIPRT I e alis il Ju e | aguis )

NOLATL SRR
SRS TR P FCRCTU I A Sy ol gy e lT
w030 s Gl ales a6y LU Lol Gl BEL L oy 0

s ol
St olyhe ey B 68 18001 Uyt 8 Ji80t Ly
¢! Newton- Cotes )w;,S-.C,J,__;.;.)-L,.,a:»..‘.,ng,J,..)J

N 2 SRCLL P FICPS ORI U 34 TR 28 Sty
‘J).,ul).;:...,(Richardsons Extrapolat%ons )
Coab U ol by BUSL 5,08 i Sat S L)y 9
Sa ol Sen @ s oYaluJaqli&.er:,):oYJh‘Jo-f
Lv-f"“L“-?‘**’?‘*?J-‘u:'“lS)\S)')SJGIA‘—“:U “-*—}-*4“‘-'["“\5&-"
(Deflation )
Mwﬁ,&hﬁbwdgj)‘o‘fdmw&ﬂ
.g,;TG:bs_.,,J,__,:,:_,c:,;,,g,gb\;yvm

A3




(0.D.E. ) Hyane Jumsl o Yol S F

{ Runge Kutta J5pS SO1, gy ylglate ¢ o8 & slaat,
Cp8 ISl J Sy g e B ) v o e Bl slaata
(Predictor Corrector ) gy i ey st
| | i tie Sl U

( P.D.E. )6I.JL','J__J.__;|J.Q.>\:PI.>L:_.J_?'.Y

I S-SR U1 ¥ SXRCH K PR TSP IPTA U WO J¥ SRRCH K PSP RS TS SR
sty alis ) g 3pame BNIBIGL2 )5t 0oLl (s yanyy
g <ol gLty o glasais

e 30 sleadin e Ll s 0l asluly;l asliaal A

ornahan, Luter and James 0 Wilkes.

John Wiley & Sons Inc.

2- Introduction to Numerical analysis, by F.B.
Hildebrand ,Mc Graw Hill.

-

V¥




e s o Lana

v: a>lgolans

P’ Jod

-

Jyeoa fﬂ#}'s@h@)*ﬂ\;—;“f;‘-ﬁwd-‘-@r@
Cevneny clpe 5Ly s Jpan Sl LS. gaylys
‘J——"w:‘s‘mxs%ib—b@hswﬂfsuﬁl—#ob)l— _
i aelin) audys glo g s o5, aalip ooy b,
(219§ 5y anli Olao $5) @0l adys waujle an by aadss
CE S S5y Uy adis byks Uy IS, S SadsS aal
(5055 0l Jaloas o 0 Lks (8 a3, o, oS 235 (8585355
(TRADITIONAL MANUFACTURINGSYnggg?sFNfAﬁlﬁ*
Sr—,8¢ CIM 22955955400 04,15 ) R T P
el L I TS JC RO S PRI Srote iz 3 5enlS
FMS iy Sthail sys g g CIN auys Py lS
(renny pogion 23030, la i,
1- Automation, Produchon Systems,and et
Computer Integrated Manufacturing,H.P.
Groover,Preutice-Hall Intel,Inc. 1987. .

2= CAD/CAM:Computer Aided Design and

Manufacturing, Englwood Cliff ,NJ:Prentice~Thl1/
1984,

19



aadyS o g5,9d00

: .;;l,.sl.u.:

:"‘"Jf)‘;
t5las

- ~v

:g)"j)"&"&)"‘

fdel plas iy lie Jgol (5)5lole Slia s LGl Jyolly SLATLY
G S e s ¢ e se 0 pula i Loyl 0 o LAS LSS
R S O T
e T
i 2,80 a2 g Ldsis L il
Syt Je L iy JC2 e gl ks sla s bas s o
e g
Poysly alx slrouyTylaply K o lesyey e, i, T
(2500 pls 2l s anySyle s ady Gl gy o LBS, 5,0 S
lrnegazpliyo e Fpad e chiy ol abis Cyac ) Fougy,Lii -
o oy ol P28, ol o
Slye Ry oL IS0, 0 2SS E G
Olge 25 S ol caa o
slye (anisotropy ) e,Slwrtbo o

Plas LTy o1l e udy JSe 40,0 cSe F

Iy b p Lot Gt




%%)Sd»:‘:-‘.-‘

olislsoss. o

NFCIRCIN

95 oS GJL,TGLA . &

(fracture toughness )"*"‘S':os‘fi?‘c
FOLSEO NIVER SN RN

O JS2 s leail,s gad, aib - il

ol fS- o

Sy 0S80

Sy 2SS E 80

JE i o g5ty o

ibels slLtis o
Pl oola IS ltan Wi 5,0 s L

d.xi.a,é)’ QJL\ JS.:- <

(S35 Snbin ) g8 azi, Ly




N oata
1- Mechanical Metallurgy by: George Dieter:
McGraw Hill, 1976.

2- Elements of Mechanical Metallurgy By:W.J.
Mc Tegart,

Colpb feyaSs aer )

VA




Vogasa it 2y

>y g9

v - - ) @)—-A.J\:JL:A-&L_IJ )L‘-‘-—:‘__A—v‘
\\\' o

S~ P Jed

c_am,_}._‘.Lx:er._“,)JL.J_“..l}JHALL,)Jd),,“ Sy a3 Y

. S e api ( Global ) sis
3 Sl S i gLy, | Substructuring )
{ Element Formu_latiﬁlﬁ&w;dﬂr‘ﬂ et Joleis 3Ste
{ Variational Method ))ee-iJg,-‘vg)&foJ)SU}-ﬂ)-‘JF’
SV by Sl s Lty ¢ Jslin 555 poine
‘L__...Li.bJJL'JJc ULJ)S’J.J.Jd__uanJJij ")._)luij) éﬂ)'S
5BWN3JMM)JQL&>)L.s6IWGLQC}?'}?\Si
Se>,0( Hybrid ) s,y (( Mixed ) bylaa sl 2y,
.y asdo
:\SJL‘,—.A—.;_.I_'J\‘.—Ls
I- Finite Element Analysis: Fundamentals,
by:R.H. Gallegher,Pub.Prentice Hill
2~ Numerical Method in Finite Element
Analysis, by:K.J. Bathe &E.L.Wilson Pub.
Englewood Cliffs,

3- The finite Element Method, by:0.C.
Zienkiewicz third,Pub. McGraw Hill.

1R ]



Sl as JSs

v: .\J'JJL.LI.J
:.\)"C,J
:J.‘ . aN

= -v

P Jed

e L I B B, [ [ S ST TS T
3=t P e B cagas Jyol o S yisy oS (S
ST e od s Lo 80 45, Lae s s Lo ¢ Aty
b SERol 2yl s 2y, 0 lunas o ddade gLy, Juls
il G
3 S g 08955 0 S uaas o Gdiba Lyt Jalsa e
thross )95 g ps e ¢ 9,08 JSE i tl’u;wl“ al
Folpr o Slasc Gdiia gLty 1 Jals o35St @ jady Ly lass
et Wy 5,581 SIERLIL 550,581 Y pams cals o it
SISl L2y, Ja s (6,185, ¢ alpdy pan ¢ @lie paa2S
T e R v\ { VU RTINS RTINSO

. ‘5)_3_4.';‘}5_‘. Q;l._auwﬁd'ﬂ C;;L‘.._;L.JTs Q\I,M el

_ '_‘,/f":;‘ﬁéc\\anical Metallurgy., by: G.E.Diter, Pub,McGraw
L
i

v !




el it b oLy elsal o1 b

Y aslyelans

oty s BT anly £y

e e LTRI L

D agane elial gt jlien

Sline sla, it sl oty ey o1Lb I PCRRNERY-S

SNCTPERE PX o

S b LT S R SO R RS VPR JUNY BT ISR S |

-l sl Ll asy Slgo - asay glyst 5,00 5 aal
2L ¢ (Solint o, Ll s ainy gyis gLty
S, b s s b S5 sl S lizs
3 S lizay (Sotant sl s, Judss 3,0,y (S lis
Sy ogae s Ll 2y a1l gLt sl
“$ el 2Bl 6 o g1sE s g L SBLL L Kal
e e 2S5y L8 SLS, iyl >bo o5l
)

F bt le 0 )y lasln gt B0 gLt o
3ttt (b aS e sl et (o 1,b L e

- .

0 ;Ji: = Nasy s 3 059 sy oS e B g s

B L R SRS

AR



S, 1 0 530Sy adyse 00,y s pas (5,08 ajlusl oLy lgT

- N

SRR

’ Pl

.. “M.Week and H.P'hring ,Handbook of Machine
Tools, John Wﬂey and Sons, NewYork, 1984,

Ty




Al s Gttt 2 lasTy U ,ais U an

Tiaslolaes
ey oBi T asly gy
Pl
S 0V S LTl SLt U 5 e, s
R S S 0Ll

P e Jed
PIAES G L i

S sty Lt S5l 58 S50 St
Jr—as. b g5, ol Bl Jmis e goue JAS Gy Lyt
;‘U\*—‘-‘IJL\P‘:)J‘ Sl J5S s las ot S Giaabs
S legy (Saly s glala e R TP PReY
ORI VLY Q,,, oSl sl
el shaet &L‘JTJ'}-."JL\AJ)-‘.‘

Sl 2y, Pyl sl iy Sl LT gl
S 0l paLaSal, oy i S - 58 a3
2 035 1250 08 LS _Lial b 06 s by o o
S eI 002 Gt L b S 6,8 it Su s
Sl T, e CC P PPN SIS by ey 1y
PO Eo - e il 2Ty e S L
B O e T IR SR

AR




RN E Y]
SLoa0se J Syl o Lt e Susle sy Sodyjas 58
c o i bS58 00 PLG s o e o slaly

c S e b et Lyl

JPIPS o
1- JJ Cnild, Principles of Numerical Control,
Industrial Pressinc New York, 1982.
2- G Schlesinger, Testing Mechine Tools, Pergomon

e




)U,_.,l &SLY—A:\.;LG CJLﬁLt..'b'

Taslyolans
lesy 5B asly gy
iy Sl shan
SEE RV}
P orasd Jed

syt Jolye ¢ o131 a0 i Sz s bt el
Ol ehintle sl csls Sabos i Gl s Lt by
B0 ol 0,0l gLt e s, b, e S st ist
¢ Fir———Td B Jalye o 25,0 1,50 o ey s
IR JUPTUI Sheitloye 25y c el
St 5T 50y S Ll 1 e Uty olsT an e
| L5 Ll Syt LA L 25y S s,
:oL.‘.._,L.)'T

el dad SIS CRUL L S PR P I N BT u’-fL;)T

Tt ol Sy U2 3 2T S L,y e oty
c Lo, Kol J S bl o el

- :'.:- ! : C-’")"
B "/."1- S A Tobias, Machine Tool Vibration, Blookie &

Son Ltd. London 1965,

\)



e Faka iUl

Tiaslolhes
i s ol sl
N\ HIRE XYY

Sy D Jed

.,
Y

For———dy S eSSt St Aol i S aiast
O JLs T LT  URCHUPYES P NORCIF S AN [0 P S TE N
S LS 6,850 sty LS el Sslgst aubis
(WS o S s (o) S50y i Sslegst J a8 ¢ S

SRSy Ol alye Gl s 6,0 L 5l (59 e

S8 e () Bas a2 51,1t sntalaul LSl ,a
SISt Lo (e b iy 5 58 a1t e 2y Loy s
alyad b ol e 5, Kt Lo sata ol Wyl 58 6 last
PrpepelS SaKlaainy 08 > 1,b claalygad > Lb s L) s L2y,
) R GUFI WY @I)b).ou..:_;.'x: Sty cfoias fga3] aalica]
o dgae Lol ga
: -.:.;L:.,,l.’ﬂ

Sy Ceepm DS (2 sy e g L 3,8 0,18
|

Ly J’_'——""U."'f“" J)de)'AJ'c PRETAY L&.L;.)!,.a)_‘vlu ,_SJ'SU.:-‘-LJ

ol s S ajladtc sat It b Lo S ")"4-"'_

\$4




sandes e o, sl LB g 8 ajlast Gt Lo sas adys
oy 4 (> 1b TS 1 5L,
R toa

1- G Boothroyd, Fundamentals of Metal Machining
-and Machine Tools,McGraw Hill, London 1987.

. \“t‘. :‘2

AR 4




Crbe 23,0 s L2y,

Y:A:-',d'.u.:
kS)'B';: J”"}ﬁ}“
W

IR XV.

D oraos Joo

S ojhailc ph Sty (S5l s lyay pbe il
i L STIUILXC PPN SO TE QPRI o RO o Sl
31 LT ety il L3 L laaiT slo byl )18
S, bl Sy 5555 Ll Elsst arlys b

| PSR SUICTI

3 - 2y, ( Barrel ) slaay wslay 2y,

« Roller Burnishing ) Ll 6,0 by o oty S
{ Honing a8 oo (ols ctay 2y, o3 S 2y,

«( Lapping ) 095 2L B (K 59,8 e 2,

P | PR K 1Y)

. el

1~ Principles of MetalCutting, by G.C.SEN,
A.Bhattacharyya,New Central Book Agency,
India, 1969,

2-Materials, Finishing and Coating,by:C.

Wick & R.Veilleun, Vol.3 of Tool

Manufacturi ngineers Handbook (TMEH), 1985
(SME), U '

TA




oSty 2SI o T

Fioaslyolas
slas 22y Suy 5555 anly 1 sl &y
L
Y-
Forass Jed
Sl ol ¢ (S5 301 a8 L

BB e, B s st Tl L Sy 2
By, et 6550 Wy Lo gl i le G LI L <l
T TSRS DA ST S SSUC IS PR Y
raiely )28

S (EDM ) S,a00 s B> by 5,8 bt ai g
el E VI PRSI SN RPN g-’:u—-.%'é'
Coi e o LB s L glaaiT s Ju e ( ECM ) Slasaty Sl
Ca— ) J—*—" S amalyy g 8050, SIS
1,5, (ECDG ) (o st Aol ol mn blant,y il
T35 4— 5,5l (USH ) ‘Sfb‘)-')-lﬁu'-u‘-!sﬂ&‘-:-'-'-‘
e e ORI IR VR XCIPC O 5 SN $S3s> et Slaus
. (CHE )

CEF ) it goto b s g5,51 SLSsE L oty g6
rrsy EMF,T‘}\)\S)‘— by S8 Gl aliy, 1549
'J'"/:“-"?.\ LEDF ) ($0,2801 adssl ol

. ] /,

11




<L el JSe 50UT

Tiaslyolass
ST Ay gy
SUSUNWETS TN
P Jed

S plys aais 13 (S  as US4 6y
R il ar TL-ON- U | P EV R I USY U SO | C ol
«—&‘,,(I:“low Rules )Q)L_n—g-_a-a",-isdi-b)uju‘:.._,bﬂ
Sl 2085 ¢ s Sy 0 i 28 (Sad 25,81 s
Sl Jtoar I8 (oBhew s o s sl 2y, 0 S,
- ol

(Slab Analysis )‘.:,;J_.l",._JLiTjLAJ).#JJJL}JV;,)
(3 FmS e Sia 553 Sl 51130 o8 JSE slaai T, Julogy a5,
(Slip-Line feld VG Bobs ) apdUTe 228 0500
G35 SeS a3 U1 Upper Bound Analysis WL a1 S 2y,
( FeENM )JJWJL?JQJI
5k IS i a5 (6 Sy S 55l a1 g anads
| P>y

1- Metal forming: Mechanics Metallurgy

W.F.Hosford and R.M.Caddell,Prinhci




2- Elements of Metalworking Theory. G.W.
Rowe: F. Arnold, 1979,

3- Metal Forming: Process and Application,B.
Aritz,ur McGraw Hill , 1968 Krieyer 1979.:

4- Hetal Forming : Fundamentals and
Applications, To,Altans~f?0h. and It.C,
Gegel, asm,Ohio, 1980:?f;jiij

T




NS P

Tiasislaas
Vlee T bt asty o0
e e s
PO Jed
It b, by o s L 38y Jlast Shts, - Sa30 - I
c iy o1l
R LRSI I EN PRSP 9> s Lta) g e o
' el el
R RO L T RCSICE RGN G35 5k, (S50 alies 1S T
.lAdJ}.aJJ&_:’)LZ}L-)f._A.L:)JQ)IPQU__JL:
ol JalS Uat S33385,55 Jed 9, 15m (my pre s
BBV ST I JEIY| 6oy a by e ) e orsd Sos )
T IE S PRI
lm}L....;l,)-L“,_SI).,-L\,...S)U- Ll Py Sy ‘?"’PJL"-‘Jf"
{ 6> eut )
ot 3y SN fs ) oniay JUS85 o1ys s alaby Slolisy
01872,y alols SYLiSty L
SIS (g b s eale JUit Sy80 s=or-F
> P LSTsG R T X TSI L JOW R T

dols 24> o




|

Sy SN 30T 05 S Yys )0 > andys Slansl Sy S

s ol s W3LTy paie gy

adhia ax s phia, S sy 6 5o o e I -R
Sl las i 153 00t ayoss;lis 3, g Sl oyl 2y
TR

S ay i ) 0y abs o SUSE Jlaely andyl sl GGl
FNOLE. SN

o lioalolye o, asliss slye glun)

e o)

$18 0Ly 9 Llaxill upslanityl Sl (51 5,5 ol 03mps e
ol Ssls

3 F8> s> rlaad B Uy 5L, mlie JtEasl 55 or-
Pl JAS soal,

ol Jr3iSy Gpm aibis, 5L S5 e lie ;00

i3 S e la el phiay B sy n UL B
c sl

3 S a1 s iilly (3,15 Jyol pans 5,5

NP RCIR 5y adole Sl o 8y ls b, 3

\S_:S—J)SLc)L'L;L-JJ),HJJJ dd._«Ln__JL&Yw'._;...A::)SﬂJ ‘ uSA-_Afn_;.': ‘ \55—1—0

-

s obalaey o> aibis

rr




P2l
1) Welding Skills and Technology
by : D. Smith

MC. Grow Hill- Meeh Eng .Series 1986.

LN 2) Aralysis & Welded str.
;f_'«l_"' by XK. Masubuchi MIT Pergmon Press.

vy




O ey e J S gLt e

Viaslgolaas
ST asly £yl
Pk
P Jod

IS o lray Jyol o sone S8 s Lt o tan Lo s 1650
2y olisr ) s APT Gl NG s 20l o soue
| Compact II ol
bl Sele(Automatic Prog ) Soleys! cpiaali,y
NC gl by (SlS Jolsl aslianty CAM 3 CAD -
j.’)lj_f|?&u'gu:ﬂ)|}fldgfa@.}hsjb arat g3 aa b,y sl
S8 bl ainy b s L2y, Guas Slepslsbls sl Lt
Pe JAScanils NC 5065 a3 6 5nalS K618
S e 510 359 G S Lt o s 4 558 5iSoais

L s aa Uy 550 s as]

_ Y

N Ref .NC Machine Programming and Softwere

> -‘.-:"Dosign' Choa-Hwa Chang T
Michel 4. Melkaniff '

Prentice-Hall International Editiors

\D]




\‘—L_g).o JI}_‘

v REAPRIRVS,
BT 2y gy
- )L—h&.—;.a_v;

'T"SJ‘ d|,4 GL_JI}." g.i.__-)_‘_:: derl,

e L SRR XCROUE CHPLI -3, UEIR SO N Elss!

Sl S5U LS, 1 arsas ¢ aib aib slya ¢ slye Lyls,

sl

B e o SR RS PRTIR SR JUR JORS I I
LS e lyn 00t 53 ¢ (So s a oyl 1S aisey o LT

Tt S Gy G Slae sy Gl Sbel 4y n

S, Blolys an 5 1L Sl S0 SOl ey re

.O&ruwa.\.‘.‘.é;s—uﬁ&n

O2iy= et S e alye S LS50

I TE R PP ol s i oy B L 2y, ot
. QL?’-—-—L‘

Ranta ToIL IS RRCRTPRC IS PR ] NIUIL T DU

184




L:J).. .)',.4)._;[.- \DLA-_AS)J.T

aperd a0 S50 ) pSi (L o i 1o il
By p I i (LS ) gy i sEiom s ssy
Vs 0L Lt (L i YU 50,5 L, sl i )
(AU ¢ aal)T ) b Gl i1 (5505 5oy
(oaizid s Gate gola) 1 Loy 3ot ol o

Sty s Sl 2y S by P e Sl Loy
Ui sl 0 SL st Al ) ey s
D VR 1 SRS N Sl o) Sn Mg s shv;,

t S b e e 2N gL 50

S e Sy oty L »_',._.S)s)'laq.Jc_*...\._. NI KT S Elsla s
SR G S T Sl L LS Slya- SHl>
s s Sl

23y 4822 S pe 8lge GBS dun oy, Y

R UTL R § LEW) D52l Jalyey 205 dls s

“5'*“")9“'&%"%*—:')3%-93&56&_&3&@‘ adi,), IS,

. ‘:‘)vay.'LJujg;-:Sger;_,Lo)'l-o_S_:
)

O30 4542 S pa Slye ply3 8

ol D L R FER SO Plyd e LS e sy @zl

J',.o d..l_.;..,.adla— J',AL.:CJLL}:JU_L{)S__:L?‘;-J#;&;{)JSJ'UGIP

Yy




OEJS).‘

S e Slya 2ady3 B

O35 ey 355 ey Jlast .8 LG
byl S 0,050 S5 6o

SlaS 5 68 LGy el

i ge 25 I

3023355015, 5o 5,8 L

“te i ar pls SNy s

-L_AJ’JJ ICIE S I oL_o,.}.&J'JCAT._‘») us)‘ J!,.a ¢ Margs)&c-glio}

(d,-‘-‘,.-))._a)su)z.&o.._j _

: ; Sibe Jroyit aulio
eled i,

S "_'a_‘.Sc_._:La..o-

\S__uLg.nc.gLIJ-

é-.)),i J—édmﬂ)S’G&LM_ _‘c__'Lia-
\SJL‘UL@LJJ'T*S)‘ J".a-
Ay (G s

BTN SR

TA




Viastyolaas

oty B aaly £yl

Pl

Py Jed

Sl adyty 2 b St g3y e b Gt Jo 49 ye

st 2 b i Ll S 5,5 S S

Fibrm oyt Je e Sgn S (g, 1581 5y, 156! Sl Sl

Haals ey Lo 255510 (53,5 4 s 0, Ll i Ls kil g1yl ¢85S e

35S et a8 e ¢ g o lr s Lol e Jole g

| L ge 5y Sl

alby o>1,b 6,18 a8 PSTVEI] . SUOL VRIPY N SN [ FOR

G NETSTRCINEILC RPN OFT K

S 2 yealS S, ASatES 0 g5y S LSy 150 pr

Surface ModellingWire frame )u-a-g—-\_-autd-&
APlpsai> ey Solid Modelling

oﬁhéuﬁ‘LHTJﬁ)‘SJHJP)‘wH“Ux'GNJJ:-'H'SJ:—"'

T IV M IO S NETIIR STETICI dMye Jor

Sl 50 a0l g lS S50 5,00 aidyl ol s3u, aa

e Sl ot ys g Lan a8 o5 0)siSs e lS by

L~

T



995 Sl 9 yd S rda )3 fiyaa 50,15 5ya IS SLS,
oolis.l  (Office Automation ) e o Lt s
>l shidlisdata base  sSpread Sheets !

el
Sibdad cadySy (21500 taiangary 0,5 6 Latens &
O Pl N B e VU IO [ RC IO L+

lles SLUSL Gy )8 Gt b 180 5,80

. Pl
1- Computer-Aded Design snd , Manufacturing

Methods and Tools.

’
K

U.Rembold and R.Dillmenn Spring (A

Verlag 1984, ’ T
2~ Computer Aided Design znd Manuféctu‘?i;é,::

Groover. M.P. Emory W.and Zimmers J.R.1984

Englwood Cliff NJ: Prentice Hall.




e VI ST fo\ v

Y asly olaxs
G LS SEIREA P
—\ BT
‘\\'-’, P oS Jed
Ay Vg bt Lt

N e o L UL PEPIC ST SO N COC RN FOSURY

-

S e o S Ly 3y o L S LN

Al e 8t 0 L2y, 3t adys S 53,50 el
S Shol Sty ot r)S‘..s-‘":‘J'o-‘-:r)S‘ S g s S
NG L

250 p> Lo sinis a0 Gyl sl psly Sty BLol 1
)V JONE FRCI | PUPE RY IR <l

Y L ca KIS TRCE NS OR IR JCU DR JURR I T
LT ROLLJETRS S Y NPT UK PRI el o lilac;l ol aods
Ko e 2 I P FIVENVECIK { JO M PO B DRI
R FUETIETE- S I PO R PO

re > olye JEISs Yol -

whroe 0laZ BB ay Jpb cest i g s oy ,5St b
Py=S1J,558 (Wyey,581 scale- up aylast 2 1551 .

\ Q]




Shase sl b sole 2y, 0 glo Gigjus: (Die ) sl b
sl gttt glo ,).)J)_‘._.Slo_‘._,.h.,l,)‘ dladgl)b)arl..l
CJL—A.-:L}-‘L d)’|c-a.?c Q.))SJ).-:: J,.ANQJ).A.»C_Q.?‘UJ’M)--
M S RULMCOU PR SIS C RN O S Rt R L IO P
Aol Gl iy, S sleasls adis. ¢, LI USL
-;t_._fJ)'JJJ \S.fl.y_: GLQCLJLQ RIS rl?.;'\ZJL._A_LA_"JS‘ d)'d.al
SIS R CSUN JCE ol wile o Ub s it
o2l plesy oyl as o S B 5 et e IG5
C—s.___A_L!L;‘ C.a)l)a QJJ)LJJGLQGJJ.L.LCAJB GJJL’-OLGL))-I
ol 2ty 6 S wJG

S B s b T 3ty 68 Gy 6L sS85 JB S
o Syl o= 68 JG e Jal, o,y Las

Q,SU,SJ'H 3 '-L-L:..a.g JLYJ,) J.aL—‘- \S._;.I_.)L';~$lb dJ, asla JS_‘..V
P ale a N JLast 4SS L2y, A

S ot le Gidzsg, e L JU- EET R T ErS JB sl )

cFr sy

Y



3 S Npa 5 3lse 335 Gt Ll BlxT: o, e il Y
Sy S ge (55, I, S gs 5

el Bl it sy ks et lol LT Satoyiga s utls ¥

sy gl

T ey et i sl ST 09,58 st ¥

- . ..'/'~"';l . . d}")‘
.— “’/

- w . \_‘JLS HL'“- 3 ", —ad ; D

fr




|

ass iy 04§ e

T: R PRIKVE
: bl,&,.;
TRE

= 4

; 39 J_,;j;‘

gz oalys)

. P oS s L2y, pets G

CeiasdTe e GBS S LT Jupy sy Baio gLy, - o
(evvni o Y43

Sl o5l auses ¢ ails a3last g Ltle3T) gy J a8 gLty - o
{rorree a5uy pbe

Podoyad s LI o8 sy, Y

(o020 o i (L8 wns 55,3 )0 e a5 Limly il 0 55 - i1

65 0lesn0 3L 3510 ggmean oot o

4( p oLy Shli ol ) Shlé o 0y 0y 00e

( 0595=S1) 092 6,18 s> =

/ T F eSS bl

- N I B
\ R - L R
LI B 3

. . ../ ] 7 . .

\‘ . .:._“,-‘(._,... ‘ Q)Sl_)—- '-\-‘:"J") t.PL’sSLr':JJ' g
e
\\\:/ :Q.S:P- L g

. ‘_on Q')_U)-)H~b,l.>~o ‘ UQJB CJ‘)JJ) JJPQJ 6))'.‘:" J1

Yy




(voe L 3LIT
el byl yt ) gLl eyl > A ale S LY o
A S lhs 2 Lis gl
eSSy
237 05 8,15 - A
sl e Sty ol o
(HIP ) 08 Sttt goymi o
sy sl o
HNENEL AL MY Y.
NIt
S8y pey5 s LABLL - o
Pl slasy sl o
it obbil o
7 SUPSUN '
PSS N
1- Powde; Metallurgy, Principles &

Applications by:F.V.Lenel ,MPIF 1980.

2- Powder Metallurgy . Advantages.Limitations...

by: Erhard Kiur.

L)




Piaslyolans

(V) sB) aaly gy

Pl

P Jed

Ol JAiSy 215l Ko

R Y L bl

G e e s Fa) g B s LAt

NS ONETONEION

el 0SS panaslS e sy, 1o Sty oy andyse
R T R A

. 3 i e s

(G }:")-‘)ls} bS5 ) sl ge

! QJ)S},_,IJ,_;IJ u.)JSa:,Ls....’-

S0 sy T

¥r




SHUTI S sla pa

v: > 1galons
ST sty gy
- ke
HEERY-)

:U.,,)J\J—':J.)—d

S s et S et 308 L U st

W a3 e S5 s Laie S35

- 53 Lo Sl i ol Jale et L, L
- Sl oSt gL des ¢ b L FaS oG LY Juas

b S (S i S0 U iy e i

S, 00k el ghs L 8usL é..L;.,l).lSt_.L'.; aSy,lony
\‘ .:.; , PID sl oaiis
) '\’154—:1-.') Ol Sy, sl b et IS s bt s, 00
T s e g ¢S el £ 05 03 e

TstyS U ,Sla e 0, as
Cedls cHoles Io Sl L5 Lo Sl el g Las Julo

L TRV SRRSO LT pat Lie

ty




JUeonss J 58 glo paan

Vioslyalaas

SrBS T aslyees
J,JL;TJ,:.;SGLY..’.:..__....:)-L_._;_:.__._',
HE XYY

P orass Jed

b STl Z Joasy S ol a8 g las
rilS by sllai Z as o Jlious S g L
Sl LIS 5y 51 0 aisas o (L3S SHoles g8

Zaxdioy S a>iobLs,IDA 4 AD
Co—Ib b B Ja et a5l e IS s Ledn _

Sl 04l 08 o 1,b Lass gl e sas c>‘¥' 2 Jees
Z 3R>k S ojsan b Jlaes

$ohrly S 5L gLt 3 b SYale
s e 3t saliiit, s J S

’ TR s la o, 5,
N
. L NS ., !
‘:-g" -"."._.
.

A -




)3y g K00 2,8

Y: axly slaas
GJ.EJ: J}',&,_;
-:J'L_‘..z.:.__,._v.

(C..-IJL-A‘ ):u'jj"d"’j)—'

$L053 (L) S ledbl 2500 )38 1000 gy oy S
2 a5y, 3 K 0yoniy o Leib Loy 65 e (5505
D/AsA / D slhdom i abaly ol laaita L. cpu BT FCENS
APer - sEpROM JROM g RAM b abils g1yt
(oot G (o821 1y o oo 3 Jule e ) pi
L oolaet goae sLidl sssS. BCD b oasls Al
I Sl b sl (ylity e Buas b v de oy e
(Intel  AoAF ) by vy Soe & (s, lass BCD Srizl 32,45
szt oley colpmios cu e gas ool slooge o putle o y2s
e N LN LT PO ST hrel o bja il pins
$BU2Tp53 1 addy Lo gy e S gns ity glatt) > 05 9s

) DOS d;’ sl NEYTBY) A°A;)J ¥ 4.55,'-.1 G‘JL;..‘.T) as3y

1,85 e 2 eyl g 38 amiojl o>y > 539,50 1
3 BCD s 25l el sl 2510

(008 S i) Jylos
Sl p¥ UKL aryirels s pbies cintel  AoAs Lt

¥



3R ¢ L3 s 10 aptia dio Sy sy 05 s 2l a3 o !
ol & gwps aul,y g debuger S et e pa
LT 5L TR RS T TICI FSPURPREI T R
Slesl— 21U 358 25,y o L)Ll o3l o adiajal,

e 0 sl gy g S
HK W S C_IL-A-.

1- Microcomputer systems
The 8086/8088 FAMILY

Architecture |, Programming, and design

2- IBM PC Assembler Language and Programmlng',"

PETER ABEL prentice-Hall 1987. /
3- 8086/8088/80286 Assembly Language Leo ' ';

ty,

scanlon 19688, A

‘)O




Ay Sl iy Sty a0

Tiaslgalaes

Pasly e

Pl

S

Sl e o g mSajlast gLy, st el B30y S ajlast
S B et 8,8 e Kot S oo yas g,y
e 2 T I I PO RPN Y
‘¢%9uSuJ#HJanggﬂLH:ux#UJQQ)iﬂJ4L>6quP
"S——-:.‘JJ)“‘-““)“ G83 U058 (s ¢ Sy o sla Sy e

_....‘\.\ oJJl.}.S&L—-‘LQ—é’)Jl_‘.jQ'):“ ‘s'-",})"\-"bjj‘&.'gj\h
Ry \\I

Q“//’ | o

= Control & Fluld power : Analysis and

&l

design Mc clay & Martin.
pb. Ellis Horwood.

bR




a2 iy S 0 lasl

T: .L>|)JLL'.J

W2y ) plasy sty ¥ B0 asly gy

bty

Ul Glise b cS o8 oyll bl s Gas
< e b

F s Jod

Pl sy e

&QJ.}S5)3L1—‘-Sﬁj)_“&.56‘~bMd’ﬂw&d)ﬁsdj'&'&b,

AL B3l Dl G s 250 ek Gl e, L
Ol ¢ 0038 G 1 0 S YIS als b LT, )
32 00 oS o 008 52,405 1s 00iS pan kLol Lo auiiS
. A/D g’u@‘@n,sdmu,‘uaussas‘mcm&_j;

(adyas 023,10 & s, LLT) V/F (F/V (D /P
T Sole s claele o0 LIS LIS) < LI et
by ST g lo 0y ) (L300 6 o5l Floy
s'——~4)'ﬁ‘t.~.:5—rb~"u CRT  (lo wiS a5 451,18

S boy 2 1by Gad 608 0315 SV L 2oy S o last

aY




TS 5| Sl lee K

fe2le
Ernest O.Doebelin Measurment Systems
Application & Edsign McGraw -Hill

or




3391l eaina

Y. a.-»l,.)l.u.s

—" = ‘_t,b'“ QQIPJ dz‘j'j‘ J,}: 6)__.5 o)ldgi).;.b.l—..;: [ V-
~._- S '
Porasd Jed
(Llhdy arylipny 8 651051) Gyl e )9 50
) b oy (S 3last

(Cylindercity,Roundness,Strainghtness)

“Interferometry srdss85 J31a5) 6,99 S 0 last
Diffraction Gratings. e!,Ssdsa,5u) Jls sl Jatgla o4t
(S gns gl
Jl——_abJA_ga‘J-ﬁl:Llia\sle_:l)s‘s_zJ:LLLcd)fsdj'Aﬂ
»S.J.,\s),_.SaJ'LuI‘5),,S¢jlul\5Lr_x__._:L.),5.u_,.a__6)._.Sajl.x.;|
(e S
:QL:.,L.)'T

<38 S o3t By b 2Ty oS ot
!

:c_?|)_.

of




T iastholass
N e aly Sy ‘5)5.;.\31,\':»!}{,_;

P bty

a“;f Q'f - ‘{, P e Jeod
P e gty e LT i
b b liin 213 L L dgii sl gijL
R e R O e V1 VR TS DRP U ST
S e = SIINCH PR SR O TR I AP
b e sy llinly ¢ s 558 Liagana « ol 2y,
N JURSEE I FOCSARYI
RS e LT (o
Tty Sie )9 58 aS i pae oy i o L LT A3y ol
NS JLIKEE S FE 1 I RPN, Al o
G P emeb Ui Gl LTSl G by 0y S

Oty Sl SUSsags e LS By piui by e 180 a

:(_?')"

1- Metals Handbook, Vol 17, Nondestrvctire
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Published by American Society for
Nondestructlbe Testing.

2- Ultrasonlec Testing of Materials,3 rd ed,
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Springer-Verlag, 1983,
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1) Manufacluring Systems Engineering

by: K Hitami, Taylor and Francis, 1979.
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I-Industrial Robots and Robotics
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