

https://www.haqibati.net/app.php

(] b (il | 53139 S o
(i) oy nentd § o b | |

‘;ﬁ“w‘ -

O ylud | ALLAS - (693 madadd
A At

31:3;2;1: e

®ee, e00®
=] L]

.--- B » 'I'..
[ ] L L

.l.. el ‘.'Il

Y 1 | EIJIJCJ

Minlstry of Education

Adyagsulldy=lldalooll

2025-1447 dado



2 V487 raliell do o1 38,81 ©)

zolald o ol 55,10

T 2l - DLl allas - A g3 Ao 00 - gl @ieand]
2 V£ pals )0 - L maliall Sids gl 38,0

@ Yo,0 X YV ¢ 4o YYE

VEETV/NAVYA telu W) o8
AVA-TeY-01E-+Vo-¥ tilaa,

il 351390 AlSgamma il g adall (3 9a

WWW.Mmoe.gov.s4d

-

"alEll e Baio® sle doclag @uil)d] algo

ien.edu.sa

%

~

roul2illg &yl pimo J4g ggoll cllglg wildlallg wlllallg wilol=ollg uoleoll Licljcl

Lioloiml | Jao piilaidog s aoll LA pglail esdnlgd Uasuy

fb.ien.edu.sa

J




Lonalail) Cilodsd) gl 4S5 1 5 LI

daslaill Dladel] ghas a8, kg Binary Logic SA a8 oo Aol dblasl g il @3
435 gl dpall dSdanll (§ plusaiwdl) (2022/0003 ) Lic)

Binary Logic SA 2025 © _al)! (3=

91 LI ol dalail (§ il gl jgdiall I (ye s3> (ST frud Jezm Y Al gae (3 gdell o
QUS 03] 095 e3> e ol a9l (3 guiall Francills ol ASLIBo 9 dig ASY) Ay (SU ol S (SL alas
el g

Binary 454 J oo IS Y 439780 adlge Jf Jaslgy he QUSII e Sgioms 5 Ly Lo Alasdlo 22y
dlgiasdlag Lgiblamg dalg,Jl odd @85 Ol Laags (§)lad Jis Binary Logic 45,4 Ol o9 .Logic
Al A9 S| aBlga (ST (Sgrnn (e Adgiunell oot Y LT Y|

Sledle 9l dyland iledle 0555 03 L §)9Sdall B 9l Oilaiiall slawl :dylatll ledalls ]
5 . Bghodl gy &5 T i iy gadgilly iyl (opiy Jakd pasiudy Aldeud dyla
sl Ayl Ol (b ol e b 9l diley 9l L) T 2929 Binary Logic S
Lyl=i dedle Tinkercad axd .Microsoft Corporation 45 Aldeud dyles dedle Excel Jud
455 dloewn dyld wledle Python wljlaig “Python” A5 Autodesk Inc aSpa) s
Project Jupyter 454 dlus dyl=s dadle Jupyter das .Python Software Foundation
Lyl dedle Multisim Live dad JetBrains s.1.o 45 dlduws dylad dedle PyCharm Jud
AUZwd dyl=3 LaMe CupCarbon Jsi .National Instruments Corporation 45:4d Al5..a
daMe Micro:bit dai .Arduino SA &5.4) Adud 4l dadle Arduino Jai .CupCarbon a5,
4yl dadle Ultimaker Cura 4s3 .Micro:bit Educational Foundation 45,8 dud dyles
FreeCAD Project 45,4) a5 &yl dadle FreeCAD a5 .PIT Ultimaker Holding BV 45,4
Association

ade 3obal gl 4 7 pad 9l QLS e ol §)gSiall Cilelaiall ol SN £,5 Y9

0 O9Sud 34 pgie (51 ! Jaaw U3 OB 1319 <485 &) Sl Gzl 2IMe & liale sl Jol>
aoyd 0yl (3 AUl plaal! SsS) L1 g e (£90

(9 binarylogic



L

dalde

sl bttt aglil Lgalbi Aplaniioal Gy sgualailh B pLetiail o de L g oty rabts L gyl Gpatl 03 )

25 2030 2ysgaall y palt 2SLall 455 50 Blowinly raglatll Lgnalail puslad Ragass e @aladl] 3513 (e Lo yong ] puiians

gl e 08 Jaldig el s el Chugs rggilid! @alaidl ol slovar allad skasel 31 351350 cyab
o Ay 3gasal) g pall ASLally 550 (@ lall Uit g1 5paie Lials L5 393l i (g0 ol ol ylws bt )

1 delasy

aolio soic (e LaOa! calll @ gliaio 3o 0 4550 Yptlg s Ruagaall A pall ASLal) Lidlag! oLaxi¥l @@ s ©
Al g S agdlaatl e 3aiiue

dataiully el Gt & g T e BBl e 25y Baat 3l M UD Lgle 36,30 A (aRillpll @8 Jujd @
adacslls 2 MW @l e AaSlallg R sell g ol A0LS e 5 Ao 855 Al Baagandl o jadl ASLall 250 g0l

ealail] ol y3ea 3Ll oylasal tggllall Gehl 5T LSy claslad! 2 Aduiid | oolaawaiill e 3ol Lo Adlall Juals @
_l_]..u_ﬂljj....uaL,.I.In:‘..aE

o a2y mglpee 3893 S ol o 2 agad humall Ll 2 @il Aaglie (e ddlall oS ®

cJadid ! el gg ¢ Jaall Gguw Alaii ! Aue gl 3r51aW s Aualall Cileauazill Glaal¥l e dullall nSad ®

rolei #Lia (e @ alas culas jlaay 5L Rdaats e BaSlB Ayl Jal 35 jimag Asian padi A 2 Al p oy ®

oM gL T Sy a0 2 L0 gy A B 10yt 1ty ALl Rl Ay oo Ll f2 @
calall @il e Le il e

s 1 sbillatia pa caglailly lasd! pe Jalaidl e @aselos S dpasddly 2amll ol dllall g5 @

Slaii¥ly Aige Salalgd e Jpamnd! s fie cilaaland! 1 B3lisl A giie 5L e crom il llall alal o yall pasess @
Agadsgmlaglia e Jpasdlp dus il LKL
coun 3l Al L 2t 38 ke gl B (st el hon S B 5o geul 35 Jacnd R pn il pLall allid 0S5

e e Bt sl B ale jline 2 L Bllall (800 lismais oyl Lol e gine Ailudly Buale c¥lra 2

Jazes Lo s 3ol g Ameall losa c Buwtigh g ool agle Jloas ¢ Jlae¥ 35151 5loce oo sl Hliall 5 mg mgil5uBs glsus

s e Allall oY) g allaill s

g 2030 agial duy5 Aseit| dataid s dayl 1 e Liall 35550 cilallaie pe 38155 B Rail 30 3lga 350y ®
Aol &5l lgll s s MSLEMT g Liladl 1Sl ol ylge Haadd

okt ey GLaitVN (o Gllall (1803 o il Jouang Janl Gomaw ol Ll g s 301 (5L Skl sl s ®
SENES IRy ILAPIFTRE TRV PENE S

el 353! (yalSie 25Ss L mglpres ilalad) suasd 2 @aie L gl g Aullall 318 505 (pany Jpun oliia @
il | 2 mga Lo o 38 (e ) s Las

ek Les 1z 5l clullate asl aagg ol 2 dol il Aats pas s Les Lissias Bullall gacall _eglaill Jaall @
Sl Cualis patizel] e lig ASLLOY) @all 550 e

Baumma Ll 32y )3T 1 slice e JLEEYT (e Bllall S ) unimll @

31 5 OS] s @5 I (sl S5l ndy o Lat! yusta LIS (pn @2 3l LYy ©
T



Aladly Je Ll g ae M1y a0 (o anel e ol Ll allad 2 L5 ey o e @lailly el @aladll oyl @
itantl by Lall g Tl ol i) e le Bullall el (o301 7 il gy tia @
Aeaaisl cilga g 381 3A0L Bisne oLk Baome algs @ikl da ullall midd 4y slgas Buige cilalgd @

Junal 3080 2 g Agslil Ao S0 B Bl o 5laal) uslS & niigly oselodl agle 5laus ol St
5 gl s e skl g g ball e in g il a3 58 ] Cladl Lgonig s 8 i) JUUT a5 25 Lia¥ e il Ll
cJoanll Bg v Flaeit¥l ol 51854 Tgsm pa e caliBnl imicmnad B i al s JLaSae¥ L 3O ol 1l

g S s ol QIS 2 a0 A Gy conlsd! agle sl 23 11 51l ] kgl @aasill 5l aaig
L5 e Ldally mueuatll el jlga e ol S 58 00 pe il gy Alad bty unigh @reatl! @lio puingid.
LeS iy oolariil) muaea fis ol liall Galies 2w ligh moaaiaidl dganls cIUall Cay pas 55U Caugis .3 Lag ¥
509 3L EAMS dalitallg s Lo 88 Ao el g A0 5W1 2 3Laill g o Kl 1D 2 Loy rw gl panantll cibnalil L
ReLdalf alacinls e 15l 23505 yslal I3 (pe Letsl o ) @umbiall LAl @gis 5 jail Bulac pasliie (pa3Led LS
Gaad 0l ol a1 al ety Ll 306 Y1 3Ll o] le 38 5 6! @easadl duanl le GLSI iS50 sl Y1 A5
ranbigl] paacaill Aulac 2.

e alads Adlal) Laad g L Bas il g aliandl ponlic i ,aleT  Alas cadluly gl muaeatll DL udig
oenatl) @i 2 Fagn ilga e QLS s S50 LS e giia Ala 2l gl 500 (e daily La IS (poa st e Litll g dalas
3 Jiadi cdalaly e rigl)
Akl SMSAL g by colygioel) o a3gll dagl 2l @
yiiag 4yl Brgems gzimll Gope Sl psn
by malall cildac 2 @laall jas 301 ®
SIS g s Lo s e sk 9
Aabzll Cablgll 2 ALt elasl Cals gy alaa¥l @
i B354l 39 8l e oL Loy llall @2y 2 Ao gt cullal Calsgy alaa¥l  ®

sloll ¢pe AlalSia de gora @laall g0 Cigu awtigh @earatl! 53le LS Lo Lot 112 A dlall ol yelatll A S1glg
il g3 Ay Allall a5 AL Apaglanll plgll g alima p 01 I ABLSYL AL fs Ay pa1) B pall el 5 A0 e g Tl Aaaidanl]
bl s el Adas 20590 U85 Lews tlall e il ] el gl s Al ldzad)

FS1 530010l g) gales Jamsy  ugilillaie il s pgalaial e g o Jabi gl L1 5eY LIS ia a3 3] oy

.E.‘u“é_g dala

Guaagill g alll






gl

Oloiialt puotad 3 Beeenennenen. punkigh mrewalil Salse .1

g.”.-”u”u.............uu.h.'c.g.ﬁMlulﬁ dalda

) :-'.l”- _;._L“
H-a LF 15++++++++++++++llllllllllllll+++++++++++++++lIlllll UL:J}“
-

159, s Al W1 ASME Zeldall B Zaadie

1Bﬂ++++++++++++uIIIIIIIIIIIII+++++++++++++++II GL‘E‘-#" Eﬁ'ml.wjdl.
19-1-1---1-1---1-1---1- ----------------- ++--++--++ai}dijaLﬁHLﬂai

| &

P g yad
L A - &
++++++++++++++IIIIIIIIIIIIII+++++++++++++++|llllll'u

-

184 ..o alan¥ 1 LA s £LE31g @ureucal
745 s OO RORUUTNOENOTIRIE .. . - W ST gyt

- ¥ i A
'__"].L:-;.].1 _u' 31 AR Bk RN EEEEEEEEEEEE y;ym-mmtnttt-@'—d"ﬂhﬁ' E_Jj}
2 i .

7 1 S eeeee il g HLOS Y
210 s essassisssasuRainisavase Ty a2 )y yd)

39 R R i o . o L R m HLE_J.“

44 Sl dadases
-~ ' L BB B B B CHE R R R O B B B B AR OE AR U O O IR R B LR N RN NN
R R R ”‘”"”H”".E-j =
- L] el
A AR R R R SR EEEEEEEEEEEE RS E R RS EEEEEE -l—1 F
=

B iee e e e aet S dmi, amiy ﬂ_,-.‘JL“w 133130 Slioma o
Eﬁ++++++++++++++llllllllllllll+++++++++++++++lllllll GL‘E‘-PM"

82 O i i B e B B R B R B T R E_j).:q.q.“

+*

i i A oW1 A lleill g presadlt .2

Jo¥ (u !
85 ””-.”u”.................Hy;a“! EﬁLﬂ.U'j Fq:!.n.an:a'!
2 R N e Sla el

LI yl)
2 | ST JL!._I?'H:I}E_Q P | e’ M'ﬂ
o ooy . .

CIED a3l
122”-”‘-”“”. ........... }h—j&'@m L""j;d"ﬁ"q"ﬁé

aadl
155 O e S S Eg‘)-l-u-d



(s digh | e | (65 Lea . 1

(Jland! 148 2 A L1 Jaall (30389 ruwckigh mosasaid| (53Les Ae S oF1 2008 2 I all L8 paliiw
‘_11.,;...‘..'....: w_\.@i aotasaid ) 2 dadtiud) 31 ll i Lad g meiumw!&:mwy
MM*W?L&I‘&} (9 il 3 )1 2N Mia_uiwiulcdwja_diaha 3393 wdUall

(e ke yaslal CBuigy ¢ g s Alad ¢ LESY dalal Le

: s
alaill Calaa

L O e 15al8 LI Ualt 5sSew 54 ol 028 Aalgis

Jeadiy il dwiis Oldes 30 < M+Muamlg‘ﬂ;<
Ol slall 2. Aalinll Ailadsalt Hlga¥i sday <
Sl 39 5131 Oladi g Sldas o < gl | el
C-"l-ill Ml;.&a.;.\‘h&_,m <
LGN QLA A gt dpuail) puus) < tesall Oben it ey Stad <
- L Aalisd |
-2 LRI 35030 3 guadlf 8 yay < - "
3 12 18155 et o) el s = e iRb I S GLALA kS
g9 LN ke LA
G‘-“)—',?-E-Jﬁjﬁ”‘ 5 151 m‘rw < aLadt 2 a1 9b LS MMF <
L!?"'“MW LAl gl anlas] MLmllﬁljjy'h_ﬂ.ﬂ.ﬂJ <
a—"«-‘l" Sl 590 3 gmiadll pdgs <
-lglot a9
&13:.8’1

(GanttProject) S8 g 50 Sald <




a0 gy da

o ien.edu.sa

R

: (Design Process)
(ﬂ-b-wt *!c—aiu—ﬁqﬁ—mﬂ**m' ol
ol caliai 5 oglat ol (A G =
Ujiu_g iddada dalae jl u&iﬂ
o al ot Cy—a A daall 2l s
Oygmsatighl Lgasss utl cilg Lasutl
e o -idl 51 (g eaall f
Sledl gzl I Ig¥l aggall

Presentation and
Maintenance

\ e

Implementation

St s
Design
Optimization

Jlis Yy gaaatll

Evaluation and Testing

j}'i L,uJ..ﬂi

(gl mtaald) 2 dedde

wigl! paaadl Lo

What is Engineering Design

(5adnn il Lol At Llac of (19 of aLlsd ¢ L) et @pmamdll oy finy
l_j_-..lL:_,..n‘_.,..‘ah)_Ile_d_idlj ELud;JlEJLmJJL,;lJJET1 s_a_;!aj:.]lu_lggj_b_};i_.luj.gh

J.g.m.ﬂ J.ﬁ-‘tqwdl_;ﬁ.n_gi Mub—L@ﬂ‘HdP Mjfﬁ}lﬁ.\_ﬂfﬂ—m—nﬂ-\
d.J_g‘ CJLq.l ;L....ul LJLz qn_n.q...a.nﬂd_llq.:u_q...au _}L;a'h*li_;.ﬂa‘ﬂ lJ.hLaJJ_*r_U

ﬂhﬁ‘j&%‘_ﬂ;ujLHHuqus ﬂ*@u!—ﬁ-ﬂ}u“}@:—l lPJﬂJ_)S—I—&
A e e By a3l pwtigl! ald Linl dleatl oa Jslimig cdomlinl | Lol
L) S o sl (ygasis slidaally il g ol (o Ay I35 (yag i

.in!dﬁimi_ga_ﬁ._ﬁi!&
sanign Lgasiy 1 AL dma 3l olglasnll ) aatigh) uaacasil] o po yait
Jon |l catizes a3 4l edall e +s_»_~_»_~..u,,¢ja;s_’3jﬁua uslad e ealileadl

Al uﬂ_gu_nglln.ll L@Lwl}tgﬂlltglaqi'ak.m‘ Wlum#am!
,d__JLnJl,J:s-|_)l.|,;__-,.q.-..=.n.1L_,.u..u§.ﬂ (n.“..m...ﬂ .._1L_|.Lq-£¢__-;-ﬂ
T_""'LE‘J'.""L’" AL | i g
i tigd ! ol Problem
Definition .
‘_L.I,J_--.:.Jlj._:.;-.._.l'l

Research and
Analysis

pggall 80
Concept
Generation

pagall Lo
Concept Selection

2. 93 A Cnaid |
Prototyping

ol muaeatll Bilae ol pa 111 J25

etoal] | 5 glal

Design Development




Stages of the Engineering Design Process wigl! pusadd) ddes S| pa

M'ﬁl—hﬁ .1 @
el IS maenanll Lgantlagun 3l Ao Londl o) AICELN oy patg s N\

i g o 2 ® )
J_Mljdﬂ.hnﬂd_]h%l_qgM!JPQDEEJ@QLA#LHJ@l - ﬁ

,EJj:_\-j.[l
pogall [yi9Sh .3
Aol g 3aoanll IS8y @ualally Jolod! Caligiuly ialdl Canall

+|;ﬂ-_l-¢-ﬁn:lu

aggall i .4
139y Lkl g gl yurlan e L )liily s aggia Jundl @

()
-

Aw
. . ;M'ﬂﬁ_ﬁ 5
collalazell 132 Loy 3ol 3 ,Sal A0 m il daba 3l gmilanl gl sgles
las W1 A5 3515 £aLedtl

A oY1 Axiedi .6

APRIPRIPPRIPRTIE PR JCL I TSP IR LA Ny o

j\._:ﬁ-'ﬂ_ﬂqﬁﬁfdi v
sLiad g guilly yulally @ueattl cililaia e 2liy ¥ £3geill @i

,djl_"ai_? d.diu.a_g

Wil § 9
.nTu___;ﬂ_g;h_.ﬂSﬁ_g;t__n.L&md_‘nMg La ‘_J..n.&.u'“_g +g§Lg..Ul ;q._..m:dl tllﬂ;

<
LJpk
Aeraaid | Crs .8
Lgauaiig i laill HLas ) Lo ol @ueaill e cdbuaty ciliss ¢ o]
N
e

diluall g o salt .10 m
e | e & i ik T anil
.dal sl e 2 (A0 393 3 )guan d.n.!L_n...a_g (q._n.q...a.nﬂ d_‘ﬁlﬁ — T

O gaurntigl! g o Caiom (31 5S35 (3955 Lo LILE meonaldl ddac (3 (1) 3L Huod
P (RP-E) P PR PY EA L PEIRERLH, IR T A (PR POwe vl [EAREN g -0 (g PR A I |
98 3519 Luad masual ¢ Lo




Job Roles in Engineering Design (w-igl! miaail! 2. Al dsol! 51 9|

oW ams Jadily  apanatl] Aglae 2 Aalisel | fol 1y suzmdl Jloell o il @pasaill 2 Aidagll 5l 95¥1 Calizs
ok Lo AadLadl auauls off

il pudige

. S
:gﬂ_‘._[l_gﬂ).nﬂ ‘::3_-'&_....:1 LIWES ;Lbﬁ.gjai_g NENES M‘j&h’f_ﬂ.}.ﬁj ‘n__mL..a:t ;Lilij':d_?;'“‘l!j-bj
.&1} w_g M[‘ﬂu E..L_uq- HH ﬂLfi.n.i}T Eﬂ...u,.dgll

u £9 Mt Ludige

O Y gl g nanall pa Joas s 10 paglaty (an £ g s et 35100 e Jo5ull 4ag

ggllall wlawsl gl g 4ol 3l 39 pauing cdall AiBy lf’_j}-‘fﬁll JLaS1 laua)

. Mlj@_@ly@iﬁm:LglmESjE.LMlM}UJﬂLaMHm@:J!L};JMle
36LaS g Allaiy Lun Bue pa Aalai¥lg ciligST pran Jae cpa STl 0,591

C by uikige
(3 it Al g cilioniis gl o] Aot Attty cilinil Crnanondt ppgleiily umall sl gl o (fabauk gbg
Bagas cluian juglaiy 3ayand! @aslaatll HLos s Leldods bl pas e Yohous Saf LS

el i
QLQMMM@+&ﬁﬁjal§JYlj3mﬂ|j+EJﬂ_@JlE_.';.:,",]l;,ﬁ_,}m a_Lq —FJ; ”_5‘-'“5'
B3ganll Al e ) Lol )Ty AAISH ton (0 Bd a5 36 LIy o Y1 Al

3393 (uekiga

b el Gl 3agadl uiiga (yaia
Lol g MSEL| iuaal e oy sa W cnaaaally
sl ddac 2 Fagadl daslgus Sud sy

i e[ 3 e Lt metaanid | biiga

n.Tu._.r.uL-Jl 342‘.1..4.4:1 P_:.q.un.'d'l L_,_....J..Lg.a Tn..g_E.J

diluog < Lasl (Computer-Aided Design — CAD)

. . ) . . A & e

Tﬂ.,.".:d_-.uL} r:_ﬂn.q.‘.allh TMU-JLQLLA!B.U}.JL@'}“ E_“E}U_g
‘L:“:?TEJL:“U}M!E?TWHWEH;J&LWM!
Aghoasseduall EhL&Hljc:U.-:L.év_il

el 1 g HLeis W (uikiga
§ 50 Aadd g1 51921 (e iyl STl iy euaatll Lol (e Yohene @uamilly HLas Yl Gutige day
(S g cLin 38001 190 il I O iga 6y s Ay gllall 35541 Ladledd s oW jolal diuls ye

AaB AT DL g5l ly 5l ga ¥l alisg o

"



Design Thinking (se-tewxad! jSad!

e el 305 Y1 2 3Leil 6Ly g potieiedh il n Bl ¢ n i) @pancnill oS i o] utinins) g 30 rasansnil] Sl
o I (a3l 3 ,Sue Jola L2512 selidy auiiall Joo jpmeD @uecad dulee lies esenatll . Sanll s
A U 35le esenadl Sl Rubee (%unTy al iiall Aoyl 3930y @5l g raniniaadl cls Las

el
JU> (o s dlamel] 2980l Glis 55 ;*-;l-ﬁai‘ aila Lo | @gd
.LL\?JLLE.U& %}L“_g -::.1-.&1

o ]!
5gan b1 Sl e oLy @By U AL 1yasd @ gl dls e
,H.w._.t.:i'u.i! als Loty

—ﬂl 24 1

Jodadl foe o dt IS fys Al Ao gasea Sdg
@.ﬂ! Jnjb_:-.ﬂ t—q_.aj_.}u_?.ﬁ:;l.ﬂ e | I.J}J‘_:" Cya
";'L."LE:"H{_J-“LbJ:":_ﬂ

gjﬂl':-"”:-"}“-‘-“
2 5utgall IS &l il ol Agadly 23l el
.)@' EJ:-_}.A-

ila el pan g ecpratieioal | poe 3831 7 DLl L
v pS0a JS.:'a.}{n._n.q...a:nﬂ Creeuses]

eadll dules ol 10 (p0 A yo 6l 2 Craamillg 1SN rasad CanSEI ALIBY D 0 Fulae perasalll Sl
il ¥ Lol Jaadl (334 sy Lot ¢ Ang ! A9 W1 3 La) @aancaly 51 5820y oo plomill Jae A1Slal oo
Ceains Agiglad dslae ragasatll 5uSaTll o] LA 30U e Myaaidl oyl g dan ) 1 A2l s g s Lgie Gl
Bl VY Bn Pralaa i il b U il g P S g sl g g P fican T S il s ST 8
§ omsusmd) elalgat, 36

Jol Lzl e Jaall 535 ae Lo Les raaniigl] paeaill ililas & poanls Bl e asasad] oS PEES I
eyl ¥ e 859 (el cla Lo ) 3l anzeiial) e 3385 50 5 S00a



Design Strategies m-tead | wloma | ytuw!

- & -

LS H:._,._q.-.n_l..'r.g.ﬂ ‘ﬁ.uULua.-I.” J }J“_;.Ta.'r dae dalize s MQ%U‘J_MJ tL_u| L)S“4=' ‘ﬁEH“LJSQL?LH:“GQl:dh“LrL“- 1.‘1L4.4.r.1
Baloee dilee moeiad Aum il il S aum

Linear Design lasx)! miawxadl!

i yloy Syl o Al yue JaEI (i gy tin e o lasnd] @il Alec
é&d! (T ,Ia.l:.u-_'q...u;_d .J‘J»,S_“J‘ Jg 3 182 _gi Jj@;'ﬁg:ﬂ‘.‘fﬂﬁ” 3._1_.‘1‘:-.1 a___l.!-:-:-.
ALY (png Al clallaie 3 e Jondl 5 5 D AU LT Lgs (1555 ) gLl
dglaall Jol po fye 8> poa JS JLaST Cizmy >« pgnnd] @i e wlI e
o1y Y gl | oSl i 58 53n 5 (y93 (AN A 11 I LY S 3 asu
;L&‘u.‘\?” & J_}J"—Mﬁhﬁ-ﬂ:dlulﬁa!;ﬁmn
Mh@@@!ﬁ@ﬂ&@ﬂbﬂﬂjﬁdﬂg_ﬂiﬂﬁmﬁﬂ@mu
s SO =l g ¢ sl Sl g ca il e 35T 50 meaallly ¢ G )
S0 S daa | ) Ay hanll g 5L YL e

Iterative Design (& x5S0 muauacd
Jjﬂﬂlu*ﬁ‘.ﬁjﬁﬁ‘i')ﬁﬁiﬂﬁ-ﬂ*-Eﬁmiﬂﬂﬁjﬂdiﬂ@*ﬂaemﬂéﬁ)ﬂ'q“-_'-*-'-ﬂ:dli-*:
Gyssulec Fag3shad JS 2 ) Sallg Rl N A kil ol 108 2 ey Juindl @uauci e
ajjaidsjl,gP%;_}mm“pmyﬁﬁlﬁmwtuharéﬂkﬂ Lgia gl
JLJ:-hJj.': "'J—’Ll"ﬁn E:_l..q.a.l-r_,_l:l-d_tﬁj iJLLl.‘I-?‘dej?‘ ?'.!La..m L'r” FLLEAY J_!.J_'JH.HLJ_,-: 1.;..5_1

}.a.u...-.mJS.c.u.l WMWJ:;M‘#%')HMMJLMMY“EA ,_w...u.d.t
flLLﬂJ!dd_ﬂhl)Jld_ﬁJ.ujl-&q_“h'EJJL.u} M‘lem“ﬁfﬂﬁﬁ)&dlwl _u._'.
(Agile Development) Gai 1 4 glaitl .E_t.__d_u. ,_;i_m PM; a_}JS.m 4_.|4,__.__..,._.:,

Inclusive Design JeaLlid! mcowad!

e Sl i cpaaigd) pues ctatin | jae¥l 'l xgl 9o Jalal @l
n_iu.Lg;_yg.sL‘.a:‘é‘:z‘!j?;Lq:?‘ﬂl gy 3l @ gald ol wgulinl ol @aslecl ol @@l ud
rJie dalizes ildans pa oSl AL LBy &0 4 Syl < LA I epasatll (a g il s
smslad rdole ALV 0y as et Adga dig cal sV Us gy (Jgosl! A0S
o LY 3 (o oL Sy el il (1Sl g0 o0 (epmncaly gy el Sl
hoesl el 108 @ et Cpaintg . JLalaWlg 0yl 5LSs 3 nladl b Lo YT g4
ool g3 301l g A LS pul dady aladeilg g Las ;W1 Jooad Ab13 1 he ol i
ol e Balel) b L W1 (693 et | Je i Jugud Bslate a NS |
oo st o Alag e Al gmjgwgs;hjtﬁ_i_g_uﬂ oLl @ a2 Lt
2 i gpailel 53 Lalitdl Gt 9+ 2 L ¥ Laud¥1 ) Las (Ol 5l miiseinad | L goma 3051 S5 @l
o il ol eyl ) L) gl ol (g9 oneaiid! U5 (o el o 0S5 Folo

_I_,_q_'-L._,q-._n_n....-:- _l;._dla_l 1‘1_'5_._..



User-Centered Design p.:té-.luii P VU PN (I WP §

(User-Centered Design - UCD) ?m1ﬁﬁﬁiﬁm1¢im
aeailly Sl g Hﬂjl J:}I_~.. O Lgimdlaag ﬁ._\_u_.ﬂ_u Sl bis | ags
T_q.:-n_hl_\uhv:uui:.m,lk:lg)_‘;)ﬂ Mnmu_uj «so ySall
Slann i g Joli Al @aentll Arlee 2 Lgiilag) PEL I Sl
au 2| ‘;I_-._:-.;......'Iﬂ (agre @ieatl] qq:mL&.a_;l::.;‘.! @i egSaling cmasinill
2S5 Sy pesatl] Gpaaml Aen ) )

b ganiall agds o 135kiad) pskad ileall o2 e dlka¥l (ya
223 (5l 1 L) il Lo | 0 gl (ot e eln ¥
AL Las aelatly oy vl @ Sonnll culgol 15 aluies w1 Alg o ol 3 ue
cegile ool Audid 35 podl o 0 2 @Sl Al g« Jyaaill

Ul Racaldl il <

Ergonomic Design za .11 m.ewadd!

A1) gl Liduma g calaniia s Ll e gy L1 @peall JSJ"
E_'[—‘)-U PORNAL diles Jyauniy agielas 35l qq.g_l.ﬁ:ﬂ_l.uj._!‘m.l—"u—udll
}&4_1.1_1-.13 ,,_,rLﬂJ_‘-l'_l_c.mUj algall 4o allsd ol @l dlil) @ uss
..;LG-'*: 5508 S sty paal) Al ol 5Ll 72239 s (s
et L sl 5 o g Ll ) gl e Yo ol
dacdall LIV AS o 389 Lgarewald s -;br.LaSl_j_ﬂu'k” La.lH.-»_;J }_;:15.|
alazied Aggu Jal (pe @il

JGe 1 Waasem3ald dlae :1.5 K&

ia._'q_L._].l Ae 353,10 reseill Soaa

Sustainable Design ph.ﬂr.uil Atauad |
PSP -4 B | P WWPITE | PR § ;J.cml_;#,bs;ﬁ;}m?l_aﬂi1ﬁmu1
fn_-.a...n.JH_s.mL_,.q....:..ng )lell alosiel 2 5elasl ddle s &l a5 1o
L;Lujlf.!_t_-u..;y! _,aﬁu:.._amﬂ cesmeaitll il SV @ Aules
da il 514l _;.'iLu:.-nL__,.ah.Jg il 3l 5595 (a=Bg 3] gall
Somis phcn sl S ol 52W La yae 2yled 2 Lo palicidl
13y i gola il aluiid) @uecantl dtial ¢y o G sl 23U Jony
ol 2 @l all 3aamat| A3lall jaluas Sas] aniig o)liels

3oLy 35050 al il 35adg ctaghill g lLaill (ye

s |l p8 11T



b s : ol Lo 2ibolint| Alasdlg Aovionial | Aot | s>

el Jaletll e o vl @pesoil) aiay

aaaal) 2 3 HISEN! s Al o LIV Z3Laill jaghal Al pa s

o
AL ay awtigh renaill fg pdia Cpanss (S ¥

. ; . a3 .oz
(S Jaall 3,3 an juglaill 2 glailly Juoalgill Jle @laill sennige 38 5.
ndlizal) el | il L £55 asanail] 5 Sl el

ciaiaaattl oSl Adee B3 Aaliall laad L8 Y .

.(Agile) aad ) Jae cilshs e il @ el dciay
g9 l) Sy ey Ay 1S Lalaial Jalid! @uaatll I,

WE.U...,L]'.G.H M'ajm%gﬂpmﬁfzﬁuﬁ u.l:ﬁ)l' ;n__i.n.-.a'.'nﬂ Tt.li'tuu:

il

‘e

3

o

.8

A

Byt s A pall cypaciiod] i o uS S st maanatt 35,5.10

g.uu_l:uﬁjlﬁm.dh Jg....a.El‘E:F:__g o




.wwlwiwyiﬁ& o

Lga ﬁwﬁywwiwl%miwjhjjaahi o

®s @
-'.-. '.-."‘
‘..- - i l--.-

ae, * " * _.aa

pl =il Gyl

wnistry of Lougcatio
2025 - 1447

16



.Mlﬁl'@m&iﬂlﬂﬁé o

(S S mrawailly @1@!&%&@!@&;& o

--.- ‘*Fﬂi
.'-'l"i tfﬁuﬁﬁ'
a8, * " " e

pul =il Gyl

ST l:_-l:.l Twalglsl



asaid | Ausbas 31 B (6 il | padniaad | JoLid | @renaild) gy S 7 50 o

DLES YT Al 1o 2 das 0 W0 o pddiadl e 3800 mresall 3 )3 Corw o 0

+_‘-||..:b|.:..'|-'|C&j]l%ﬁf.ﬂi)f&&'Eﬁ%ﬁlﬁi.ﬁ;ui'ﬁg&dd?_}lﬁﬁciwcﬁi o

-
.'.- s00®
.o, - Y
L] [ ]
e, * e

pl =il Gyl

18



,—_—g?.'}'l..:i.!i ouJJi

3 g2 g Ol LGE!

wwneLien.edu.sa

(uwigl et 2. Olulall 2 dedde

Introduction to Measurements in Engineering Design

al il Ssle cululuall o2 (6 Aua.fmjguésﬁ n3gas JShig @ unctigh a2 cibulal 5203
53¢>13 (Thermocouples) i,y ol yadiwdly  (Calipers) Wlawlls  ylo Ll :Jie drinietia ol g
OV ygudt aje Sy s « (Load Cells) JomI! puld Lida s (Pressure Gauges) daaal! uld
sL23Y (CAD) cwlantt Buielusay poawaidl sl alaziwl @ celd Il 2aLsYL ( (Torque Sensors)
Aeasy ¢l 891 ol Lgalieianl (Sas il 3 ¢ Apan il Aala ¥ 31S Ly mibm

udigh mioail| 2 Aedviul! A2l ul@t Sids g 11,1 Joda

Sl oY S 5 W | pLEaLY Slim g1 (T gl | allasd|
(US Units ) (SI Units)

(ft) asBy (i) Zuogs | (MM) jiasbes (€M) jiains (M) s Jstati

(Ib) Jy | (8) alo> «(kg) al j2sls s

(hr) aeles ((min) azss,.(s) 250 | (hr) delusy . (mMin) da255.(s) 4 P
(F7) colgirga anys | (C°) dugin in ;s [EESIPEUIEESE

(PSI) das j0 dungs JSI o (Pa) Jlsul, Lanall
(1bf) 355 s, | (N) cise 342t

(hp) dilas 353 | (W) &ty 5yl

(Wh) aela Ly | () Js= a3 (Lt

P81 olas gl Gas ol callall Jgo 2abisetl oslelialls Jadl o ol as gl alazial 2 MYl dlas M @gll (e
2 plg Blai Ll (SIUNIES ) Sl glh S gad allasdt slaie ! @i s UL Leses e o0, C183 Crias Gaadai! dasHla
S BT 5y M A ol i Lty R na VA sl AL i s LY bl it (e il
ad Al el 3l sy Badait! ol A AL Blicad (Sar A0 pa¥ 3umill ¥l 2 (US Units)
a5 yLie 13 9 A KI5 g W1 25 5] sl A 53 il L g (ST IS 8 2030 Al ;”'J—"""-"'-'-'-'-‘f JEL J

il gll S Wl allaitly dgutl allaitl 2 dakisel] Guledtl clis s 11 Jgual paogsg ccalgl sgatly




E_...nja__g Lu....un).m...aﬂ ~_1L"-Lu.|l‘ Lﬂﬂyul}lﬁqﬂlu|bjﬁm JLJ.ll_L.u.uulnﬁ -dl.n:).aﬂ_gd...u.u)ﬂ
.4_|.l_.1.:-._5ﬂ [__7.1_9..1.“ ‘-:..Un.dl — Lal.J.‘Lu!_‘FS'}Tl -:L_;.:;_)_aﬂ_g -:l...a__!_u).ﬂ cilae Latl 1.2 I_]_g_u:.._”

Ot ko ol (3 gkl ALLAY) 2. Latlinilaal S| due pat A o1 Silae Ll 11,2 J g

Micro

Pico INano

p n L m C d da h k W G : P E

i |ICenti| Deci

Using Measurements in Engineering Design uwuigl | guaall | 2 Ol L@l af il

- W P HLLujl_guLaLmjl;lP‘ﬂmil dasgealond] gral yull g & gudl iyl | (pe de gasea (yganaigl) adieiog
;...L'.a....a__g.:._..n.n..]hfq_........\ L@.Ld.l_\._ujlu1 "ZN bj.uuhwlﬂ;‘ﬁluiq;d_ﬂu_aﬁ_gﬂ‘trh} {q_u;...a.dlq—llq-ﬂi
(CAD) cewlont ! 3ue bivas prouaill sl R s JEL s e ﬁa_g pelaSy Laluan] Mw_“gu!n.‘ll
L@de__.m Ll imiaal (Sl Sl g i) Aalai¥ I 31S Lona g daliimd 7 3kad LW A iigh 2 pualg Bl Lo
318kl psslg 3las e (Finite Element Analysis - FEA) 33 gt o Liadt kol rals o ﬁ=._t_'=.:._..=.§ LaS cdiiiusis
JET Y h@lquw#mm@ o2 gral ull ol 93Y (S g plally Jlan ¥ cabizel s1glly JSLeg! 2 Lonias]
Ogawigh! aaliayg iaLImjlc_mfn_mMUj;uqullﬁJanlﬂﬂl:LnuLim ;|PJ¢¢m1wﬁUuLﬁ}wJ
ereail] Auloa) Aieay! &b L?_.-nl Gl dal s U0 4885 bl el jy clga¥l ola Lle

sl o 84 sgﬂglwlglﬁmwggwhm} 155 A28 cluld alumial o I 5,Lay )0ed
anc g iuluat! slasl : e cululal g Jalaall e el Le ¥l i el po camy 203 pag il of g 3201 #lovi e
G o puladll cililee Lo Lo, 80 5000 Cag lal s ) G esllal 2 Lgal et al 1B sl 9a¥W1 3 pslaa pe ST
Sl e Joumndl el Ao L) byl g ol 331 al il s sl lae¥l ol 31 oLid¥! irnawtigl! e caxs
Ol es sl Alalan 36153 lasy 1B 1% Uad 3y @S 100 Aaws 33 530 o 3kl JBL Jres Slad (ABgS5a5 32,30

i @) £ 9 pdne 23535 luld aluzicl lsltely b pe 1.3 Jyuad] maagyg @S 1

4235 Olwld aludiu! SHldelg b je 1.3 Jads

Sl sl ¥ Lt 3L

LQE-L..HH ELQU.:&_.} doblia yulall sslasg sloal Comy

il dilee Jlsl

Lgatdia JESRE <ol e VRS S s LdyasSy caillletiag ol sed St E aelus
Ay wlall - 0aill anes Lo e o sy cdibdlalieg muaadll 292 jues 2

JSd Lgiiluog ulaall el aidig oulacas 3 palae cooms

dn.a.L:\.J'k‘ _EL...!ILst:.A.U ..5.]1_5 fn.(:.ﬂc.l! M}JLM

a o
dl.;““”:l-."_'.j l;“""'“""‘a"‘ll._ 1 r-L'.‘lll- LLL:I'-\.."__ “l:_}-ﬂfj-id-lg 3

- e
elewlal e 3aaie Lo gl 5azell Aalai¥¥l (s 13 ‘ | ; . 2

- = 1.;|_5_5:£|5. - (il I;;._;Lﬂ.”_;M‘ (8 2 ;L...Eu.ﬂ|l-;;_~.1|_._].h.g1_5:.l|;_]+.uJ
Ggybleemiydiuwbiediin 2 olulall chal e | cewlod! Sue b r=—*-4-‘-='-"*-“ U'J-' f‘lh‘: |




@,.w‘.\.w ifq.m.n.d“ "ljiy‘%hhﬁ.ﬂ
Introduction to Materials in Engineering Design

Gaadatl A iiaa ala dae Mag ;l_:! NENESP-INTiE N MJ‘W#‘Ml%@J L.LL-:. lj}ja Jlﬁ_LlL}_aEL.a_LJ
NERESA J‘ﬂ‘#@;@c?h&y@‘ jiiiiﬁn:-‘wg.tgllfq__mﬁjlﬁra.th EB_EL J!_E_UJL_J_"-.[ i_L‘_'lﬂ_pg_«_n.a
ki) slsl @l die puaigall Lo gus SV @l Lae¥ 1.4 Joaal misgss conisall @uasailly Gaulaill Lgliad|

Aol HLdse) e O Lo W 1.4 Jgu>

e W
A . : " 4 . :
Jolae) ise Jalaas d Shually 35211 1 oo ASSC GaSladl ) yaailoadd| ﬁfﬁj
calaginily TS Lesd e 33l 5503 latly (A5gulilg  (a0g Ll sl W e, W
)l aaanllg Hlguadl A a4 A5 :l_b_:'..nﬂj_ﬂu_aﬂ....:i.gj_-j s
=
.EJW&M}&@%EJH! ey

JLEEY abila g JSTEN Zaglaa : Jhe 55Lall A8Le S paSlondd) 3os i
LLI-U st Lo |{ I P | .wh;&uﬁﬂd A temns
PR IARLEAT L Raip s gyl JW Iy g adly e LRLS R ] |/
Al ol pdid! a ¥:
;%L:Lnﬁ;._gabl.?..a:dbwhﬂj;b-ﬂlWL&.@L‘HJ‘%!m# 2.21<] | o
.M]:l-_nu.r:l);{y La sLaal O

A b 195 2 Lay coimdl Gl Lgia jala g slgtl y8lgs ) 50 i

|l|
ot
'y
.fl'\a

al gl
ceeleddl g o el e
Asgan gl pgutll 3alel Aggu 132 Layaalall Lol ;831 1 puds rgaadl salel

il 538 L yae Bl Lgke palin oalilly

Ao Mead) pusleaS (23 Mall ol 3 xSl glly poolaall SV 2L @ gl (ys

; ; adbetils saludt
SN e liall polally ddly R

2O | 29




Types of Material Properties 1151 (ailas ¢ Y

ASLISLY (ailak!
Kl

2SS ailaadd! 1.5 Jguiod| piogsg dum HLin ($9a! Lguin yai aiie 351U lglin 3 SIS aSliaddl 30 s
gl @paiaill 2 Ae il ol gall Lo guds 58V

3l gall AS OIS yailakn!l 1.5 Jai

PEPEE A |
3l (Young's Modulus) a3 Jelas

gall o il abe 0yl egllll 50U daglae ulisa
PR A e ’ o7 (Elastic Modulus) 29,11 Jelae

._EJls}zd e paid) ade Sl 5ol Laglia ulida (Tensile Strength) .idi e glie

s3lel] § gt da glie

a515 B g soiall 253U suie Tud 21 slga Y :
e e e e (Yield Strength)

53,Sat Jlea¥ il y9a Jasd le 3alL a;é ouli® (Fatigue Strength) slg=¥1daylae

oaall slga¥aslll daglie lae (Shear Strength ) Laall daeglase

JoLicad ¥l da glie

I IR Y35 LUa_aaLE.a Lia
doiianll slga¥ 3, S (Compressive Strength )

A 13 B aliagal ke foltl 30 uluka (Toughness) wla
LSO fyen Aol €2 e 3L sj_ég..'l__..a.n (Ductility) @ g
onieal gl hasel] 35U Aaglia ulida (Hardness) wSall

.a_s;d.l,_.;_..Ja...UE.n...uL..l.l3...5_.."1\5_..1!L,_.=_1L..=_1-..TlulluLllJLm.ljumLmJlaMLuLuw_uu&llujau_m
m.JL:mL;}aJuay.uu.JluLMMLuﬁ}mdljJ_mUm)Md.nj.Ln.Uul.u salld S s dLJ\.lJ.I.quiQ
d..u....:-L-a._t.quS (pdi ya Al et s gy d....mL-..HubjS.dJ dasda 381 dig g aslall A e 35011 .J_uJ_vLa.Uij
al5Sh el Al | LSS aSlasdl HLan! Cpaniny . alilly JST 3o 12 0055 ) 315al) Aaga 2l

Abygls 5ol Jled JSE, Leaid Aalaie Wl Alatl s 553l @uawal

22



i

Eal
St

Ayt pailasl

Joitig 3l youlAm 53 2oyl Lguin pat i 33U elghen 2o M csliumal) (yo A gasma o Byl poudl paSliasall

OLally slguami¥ im 539 g5l yonl 3oty ciae g ifl 3 ) pondly gl ol LN g g5 pondl uimgill 2 pmSlimiitl o0

Satlec La3sle Bae Sag el Ll ,u I Byudlajww|wlijm'ﬂhumw|.:rJ.bJ:J;q_g_Uu_qj
WLMLLMMl 3lgal) Lo gut 5N 25 yntl yaileasati 1. 5._]34:..115..._-.}1_}

3 gell Ayl pmtt pailant! 1.6 Jod

Sl o 91
( Thermal Conductivity)

{__5'_;1');-.1 | J'I.E:& I
(Thermal Diffusivity)

330 ! Jsgnt 35U AL

Lo sale I3 351 yatl Jlasil aulils

-dl-'h-_:u-‘l 1M¢Ju1ﬁl£wahu-|aamaaj|ﬁd:- Jn&ﬂﬂajﬂaﬂaﬂ |d.|.q5 #ﬂ'ﬁjlﬁﬂ
Basly (Specific Heat)
Egji)mll.‘l..t.a:dl

L)l Ay ity Lgases ol Lgin Lia gl 33U Jplo 2 i3l

(Thermal Expansion)
AGL A I adall Al e ol Lasde Jo= 1551 podl da s | (Melting Point) jlguas s

a3l At I Al Alsdl fpe oLt Lande Joms Lall 350 padl aays | (Boiling Point) Hldadt as s

(A g_.;_.;!):-J Jadl e lFYJ!d.JL"..-ﬂ'J'}_'L%JJH'J#-’ILLU.LJ!_}!.!flMlMWL&J!#MW‘Jﬁ
aJlﬁJljg_}FJlkj.m&.leJSJ_w_._ulech(HeatSmk)ngﬁ.:lm.nWm :JEL s
L].LLLH.H_EJLQ...::.\"}“ Ln-.__;.."a.,l_qus Lg..l.l.uyl_g.tl.:u_m_._ﬂuu_nﬂd_q.,gﬂu..nJL.a:J‘u_nU;‘}b_-.ﬂJ_Lqujd_n:}d!

A0 LN padlany!
1.7 Jgasdl ?L-Hj cdalizes ol _qj L 5las algl Lg....a:,.ﬁ doie 3ald) el A ble S ailiasdl .'aj_-n-u{
rrntigl] @raaill 2 Lalintid ! slgall Logud SV 2L S jaSlasy!

3 gall A LiaSH ailant! 1.7 Jods

gl i e RaEe e by i a2t o gl aista e 3k 3508 JST 1 de glae
e PP ;.1_91133 L (Corrosion Resistance)

I gl 5l ,aa W L le 30 3_;._5 (Flammability) Jlaia¥ s

:.;'I_}LUI_,;.T aSlia Sl algdl : Jha ,_gj_a..l _~.1_Hc__4|_5.;;||.&:‘.l'l " " LaE;Lq EJJj
B LS a1l

IO (pa 6 lgmsn (Ausd) LIS Aol J)_.:_;-.‘Lh_u_u:.l'll_,h!_q;;uauﬁ

(Reactivity ) adelasd

Toxicity) dcect!

':LaLu.- _"||_5..::|. I_g.}Ua!J}!_—-;. [_J'“'.?‘J"""L'UJL"“'QT! { i ‘f} -
|.5-'5-"_5-"'.;_91 1_1|.5_Lﬂ_uhd1uuq_ad1m‘:ﬂr:qd_ﬂljjluiauula 45 9=t 38151
Al (Biocompatibility)




2l gl GLuSY) g oD e (95 Slge Lgd et o ull uliutantl 2 2 paa¥) 300 1 el slg 1 HLiasl 0y
Lo ya9.6 33ke ol Lgie palinilly 3lgll auieai 2 Lial daga 5okl oia pailas o LS (s Aasel !

A0l 5 gST el las ]

L5k 4l ailasdl 1.8 Jj@!éﬂj:éb}ﬁd‘.’:&l L pa3 e 35U gl E.._Glg“,.gSJlL,.niL@.;..Tl.:j:u{
gl @rasaill 2 Ao dimieal) slgall Leguds SV

3 gall AGL eI pailadnll (1.8 Jouda

da LTl

IO WINRY

el >eS)1 Juogs e 3311 3503
20680 Jauogl e 3211350 (Electric Conductivity)

dily pgSI daglal

oS 2SI L Aaglia e 300 3,508
LS Lall daglie lo 33U 3 a8 (Electric Resistivity)

b yad Lo 5 5l 2gS Jlome 2250 g1 BB [y 3505 e La 33La 3,3 b S J 3l gl
At Ll (Dielectric Constant)

LS Jiall deglaa
(Dielectric Strength)

wali (yps dlaxs (o B3lald S5 (g uaaBY 5L SO JLantl

a3lall (s Jelas

33 yia 55 59 p0 e Le 3ale 2% jull @Bl 1 5353401 @3llall dus (Loss Tangent)

Tk it Bl ol aoas® g Blgl poalh ety dahatly d Bl Ailiaghi jaklias, 1
oo alaa e oy LaS ol ygSU0 Il tgontt ciliaulah5.5LL| s S cgotond 2 agn 51 ygS01 J -l 2 glie
“ ASL O LW enla s dast 35U dae M J.g:.uui.ﬁT LaLa !3_5_‘! dallall

Acundaial) Lol gt

Ao Lial) ailasd1 1.9 Jsaad) peiags o ustlo i Sl Lo pa3 tie 33U lsles Bpandaliall aflas! 3053
rantigl! @analll 2 A sl slgall Leguds SV

s gal) ddaliall yailaintl 1.9 Jous

rtlolide Jloel Lgiis ya5 MMPQTL,EEJLU sjj (Magnetization ) alaial!

Ao Lial | AclsLaT

cmudalial) Jleel) 3os 3 La sl dladae A _
iy BV BAD e 8a : (Magnetic Susceptibility)

doiilo Lial | dosLlaid !

Lgasla eaadsLial) Jlal) 3ad LI 3500 Jals aagde Latl Jlot! 3 0d 3 _ 2
= ! . (Magnetic Permeability)

295 8y p 4

eS| ad s Lial) Lgilaas 30U Lasiie 0385 201550 sl da
R e . SRS RN el i) (Curie Temperature)




o Al Liak) Lol 1 2 shat) aluen! Lggd @ 3l cslagdantl 2 5Lae¥l 2 ailasdl ois 25 @
Ao il 2l el ailas Sy ceWamlly ol atslly oilS ol S A cdabinag yg<I 3 5ga Y
A 3 i_*i LoS (3slal ‘__,_-.u:.-.!aL?.iM e 2% doasi 2 dage Lgares AL eI Liogilly dnds Liatl daalailly

AL 351 ol ol s coliadar) 3L Las Ma (e s 2 Liaol dage 5598 3,

Materials Used in Engineering Design (pwigl! mcaaid! %h-&:&h&li af ol

2a IS o g Asmadat) 31915 1S 11 1 gll g loal yacall gl paddgdl g (yalal rlisiami Bue M panl g (3l e 31gh! i’ (S
Oslatl iy s J S e e Bt Le 3be 5L e Ll pa oy 2l 350l Lo 515 aaSlonsil (ya B )8 Ao
L o gl it M ol ool sy L A0 0 g i il a8l s L sty A Loy
onsalall Lgaalay L yglass dunsalall 15l L a3

LgSabuia Aattaall slely satlonant Sl s Liis%m:fmcg_w;@!ﬁm@mgmu Satas e gk Lol shas A
o 31 5B SL5SY La 81554 515 L 3815 CUIAS 5, ISl ol il e oWl s da Dl g il wlllaiia 3lal o cnwadghl e ooy
gl lagins e Al 1.9 JSAI piagyg gl @uecatl 2 Lol ) syl calinins 1.10 Jgumdl misgsg

algll eilaias 119 s

(i | mrasallt 2 31980 :1.10 Jgus

‘ o gl

COalal)

;;L..-A.Ldu..-‘z“ |LIL..L||..I..._:|:_3 ;|L||_.:Ll§...t_u.r|__-:rl n;-ll_l.__l..rll
cAgatall 3 g Wy ol aally =¥V
Ansaill 3321y

.__:-—‘-'-:l" Lglasl 5 jrainlgldl oy adl
1 A Al el ool )l Lgliags s
Wil | e Lg 3 1Bg

.-Ii:us_;l.'ll:}s"g ¢ l‘ﬁ"g_.ﬂ'_g i et ]
f&:ut*::“'rlfuwll'ldﬁ.?




& e gl

ASMGE LY al ity cca dantly 3 Sl
SligSly cgdall 3 32 Wy il sl
g i8I g A5k el

(ndug p ey continl e dl
(PVC) Joiadl! Aol um sl
Lollally ablills

! Lgain joaaB Slpdl (e i
Ao el e Uiy Aludiad) Alygls
st

TP WA |

n;l!Jl:l_n.uﬂ _;l_ﬂu‘.; b‘a-s_g .Ha.:n“ ~L1|j."|=|
AL s gSl aligfll g 2ebgutadl ithgal squalls
Ay SN

Sl i ;S5 ¢ agait W ss
LiigS 5 30 9 eSSl o y3i

LA L R
Al padlgan oSl Lgiaglaag Lgigeg

48,10 sl gt

.l;hl__:.L_H.a“ T-ﬁ_ﬂL:.n.a_g- .;L..'n.&.” Ql__l.?.a:}
ceLidl slgay cdunly 0l 55 ga Yy
ol by ol Jady

ALYy oL ls 0 Bl
Ageliall 3as calliy.aig I

crdabe fpa 5eST a1l e 40
ﬂ-LI-I-I-'I‘-:lTLéJ-ﬁrﬁ_I_'I _)_.S|_5|._yunl|:r_a
MFL@J'_\#-UJ:hi}JL#

ol 0 g ABLEILY 150y Ljlons Lolae #Se el gz Jias
E;)_mdl_,gu:.]h t_,_;.'ll dgalg ﬂj.ua: el A28 (a0l
Lﬁ;1ﬂjhﬂilfgh¢tﬂlu_u@m§dlwﬂ1
E.A—uu@-dlﬁhﬂ“zbﬁ1u_ﬂm_gc)—dl-ﬂ1ﬁu.m

dd| pacdall s guall Jadan

26



398l pulid) 3umg oo (hp) ablaxdl 35300 .1

Aaanill 5 5ga Yy clulall (e 5oate Lolgl 3ukall Aelai¥ pliss .2

Adle o (5330 o a5 I g€ g guinstly id) Aaglie Lumainta gl sl .3
Al agls o 2 1all 5Lst i Lega ol pol 20l as .4

lgall 3L SN (ailiasdl ual goundl 8l 53l 15

e G Bl aade Joad S 350 pondl A ps oo Balell Hlguai¥l Aass .b
Adaling ablias 3L Lasie €3 3l Aoyl M (2568 351y 333 33 .7
ST IRV IN (IR P O | i.:ﬁ

el A sLaid¥l (gouad) Lo sl HLaa Ayenl patiss .9

g palilaad ol 3 sl ge £ LasY 38 01 15l gl @3 .10

S g11 o 55 UST ulid s 531 (@)

X ™
a8 g "
.9 B

NE
~J



?uadEUAEUGA#jIEﬁﬁdﬁ%ﬁ”ﬁﬂf&”hﬂﬂﬁﬁ%ﬁﬂfﬁdHqulﬂ ‘E'

Efnﬁ&ﬂP*uﬂﬂ1buhhﬂ;a;ﬁACiuHE?Méﬂu|ﬁhqﬂﬁnfulﬁhih+?eﬁbhﬁﬂ3@Uﬂhﬂﬂﬂ;ﬂﬂ ‘n'

®os, gae®
& [ ]

88s_ % ."_ave

a8, * " * __ a2

pl =il Gyl

wnistry of Lougcatio
2025 - 1447

28



kg | mranall | £ g 3l 31910 HLiid ) e e g LISV O HLie ¥ Cais o

.Lgidhdjﬁallihtu@‘j)ﬂu:;; o

--.- “GJE'
.'-'l"l -fﬁuﬂﬂ
a8, * " " e

pul =il aylig




Lagnadl Conw 7 513 (5 9umt 1 (33193015 B3 o (o e o

§3aU0 Hlis ) e HLae W12 A8l ool Jelaag Sl pgST Jall Aeglie 131 @ e o

.n.:r'l.ﬁthnh.'d'rj malﬂﬁﬁiﬁj ilge JSI L;.n.a_gp.:i_ij ;Jljll&dﬁw -ﬂ:!}’l:t&v.:ﬂl o

-
oy, gae®
... L ] & ':.u.
™ &
e, * e

pl =il Gyl

30



el I e Y

i bk ouJJi

é‘-ﬁ! sl 559

o ien.edu.sa

What is the Product Life Cycle Eg‘.‘&l sl 3492 La

dﬂ@;&*lﬁ}gﬁllﬁﬁﬁw MR { Lgeﬂg;_ﬂd_q)ll_;hﬂﬂ:;ujjmylg_ﬁéﬁu@ 5393
Gagutll 2 a5LE S8 2 uill Bl 390 aggde andeiong i Fgeull (yo dumeiu ol LGl s g 0 paglaig il
@ET e ge dadaiy bl Lalaiin pmalail da dazntl Jle olS a0 a.:.nL.....lq..Ml_,_._._..‘h'l leJ“}‘!j
R PIrTa{ d;qﬁlifﬂlwﬁmJ;.n&wmjm.ummuumuﬂmuaJJbum

‘E""‘ll sl 5398 Jol e 1.10 I E""ﬁﬁ

Stages of a Product Life Cycle c.'Lii Sl 3593 o1 pe

=Wl Y PPN G_:._f[l;l__.;. ;_;j;j,.q;

Ly L poghasg il 5,55 (pe ol lon L1 028 2 i ¢y glail| o

agyg Al a0 2 26,50 s @b u geall 3 230 2 )l @y 1y pall @

e s lagall 55 39 Bgaall 2 V0 gl S, : gl @

vﬁmﬁ‘-?—:-i:eL;ﬁ-ﬂés-‘dlc—&mwcbﬁ“j'ﬂ‘-ﬁl'&@@Umﬁjﬁ;ﬁla—aﬁldﬁq il e

Aialia alaniie ypgls oo Bgmed! 2 Lgiamn JoluiaDi o ccalaniill cilassan (padinds o lasi ¥ @
- RTREN JllLl.Eji

31@.@{__1.::._&34}13 Lg.j_uﬂu_ALJlJJMLg.dqﬁ_Mlu_nuJu_;JJlu.al:uﬂy | E ).
J.u_t.'j-{"_l'_n.t.udﬂ_t.l..u...ﬂ

n...JILJ::..u.n..J':“ _‘;I._!'..;'::.jh:'!rﬁ Lm..l.]' aaidl n..J'""’)‘"‘]I H}L;:J'I

l/

L._Mil olim 2 392 '\—!"1'"'.-""" :11{} __Ii:..,



What is Product Engineering %2 T Awdigy dgaall Le

Slaazil saate Jlrs gag . skl macatll IMS e God! I d_q_,..s.a.p_ga_“..x.dj_;_g.@ =23 c_u.!.ld._....-mh_,.q...a.u
sl ol A aing AL S0 A tigl s ASAISA A gl Jais culaniill yoghat (o daliiea (uilgs e Jat iy
,;Iﬁlﬁycjfu!ﬁuaﬂu

V38 Jans G Bgeedl ilillatng o Sand! il L | 385 301 il juplay aacd (pe ndshone gl grantiga Sl
digls 5 635 il Ol laal tpiamtl] autigag ey crateall Jadi ailagll 530ske 338 e IS (ye (yglghant
A Gy JLaBg gige 4l

e B I A8 e st el Btia (s

L osasag éﬁl&hﬁmlgﬁ B

il cllabaady Buliastl il gt oLasly 38 eaenas @

sl satly bzl le o jal yiglailly tumall sl yal @

Byign gty ailaly il Catllag HLasty Ayl £3Les cLad] @

vo};?-al"ja;t:*f;&l'r_-ﬂdﬂﬂ' Jaiig il yaglas aulae 35151 @

eelly Biluall Jadiy il 3l 555355150 @

agiucs (g e Saall ol Ll il gt 251 O (yranias Ll i 10 gl Aslac (p Lage 15 o il | Buwin a3
Aalsal| LIRS @Lﬂj E;Léﬂgilﬂ:\

Product Engineering Phases z.‘b’.ti Awlid (L1 pa

AIE S ale JS il Auiin ausn

bl_-q-_;i ;l_‘}_‘-_-.ld.q_.i:} LS ;MJM —T. M_;f}” o pSall fyagSTidls L1l aﬂ&m i gugal ) s glal 2 |
ilullaiag il dieal wasid ggamtl bty Jecg o Maadl culo Liin ] Juloniy gl

LJ.I....::..:LJ‘uLd.@!_.},U;Lm‘wuuj:ﬂyﬁghj@lﬁm&ﬂmﬂ!ﬂ”&w J—'l_jh.d'j‘ﬂ-!-ﬂ-ﬂ-d‘!
Jjﬂlrl&m&!yﬁj+mw1uwlj

FHIuh@'ﬁ!juMM#M‘jH!;L@J dls ol ols 1o 85 1 3ty LGS Y .3
d..u.lﬁ_g..a_g...-n_g 4_11.'51_3- +?'l'-|.|.“ M@JLL@! AJ.-.).LlaJ..aa L_,..mu_g- Ii:_g.g.a.ll “_9.Ta.v d:h_}.ﬂ r-Lu! Lﬂh.J.u_L'u
@@j{b?l&l“ﬁ&‘jjl ;L@[Mj :%&béﬂl&ddbﬁlamm :E'I.s.'i?‘!jbd.ﬂd'!.
] PHIPSHY
S fua Aontlas LinTg Bgad 2 don ylo e dac 39 e Gkl Ailen dla yU) 01 8 (yeuinTs sty Ailuiall L5 @
sl 3l gl iy sl Sl sl g iall @e ) @anESy o Saall
2 yeac dulg u_”d_s_uﬂj.”_} Lal C‘lﬁ! 3l 3390 e Lgdl dlda 411 a.lx_.a:hjj.ﬂ ﬁ;ﬂi;mfljimdi .6 O

du_:.-uu.nbadl_ga_n.dlb_ﬂ_mlui_iu -_U.‘LL_;..A....:.UJ:J_&.JJ- C"‘_‘}-"”u-u "J.J.Jll_]Lau‘JTbﬂ *u-"d!)-'ﬁ?l
.QLAL_!

{f%
W

@

2 aalisll Sleliall o SIS 2t oot Sl S| WIlis (S 1l

8yl Silndlaas alaswvinbs lgie s ud g ol ala




Product Engineering Best Practices P R g yles (2|

Sl 1B (e 3oty 35l poakualy pglatl Jlie I3 (e il Awuigd clanlall Jundl Gand (o ye b Lo
L yaglady 13 buuad) 155N Bursaig cibluas Ll Judl Guglas &S pill 0ag) (oS S 1,11 Jgutandl guidogay il il

Oyl A8 3l Akl Sl jlall Judadl Godda 11,11 J g

Sl ylall il
a3lullate g gl | Sl L ! wgd

n;'-Lr_'__;.q_‘r_a_g e Maall L}@Llﬁ_g &j.‘.ajl .;11_&_:1 E_-;“Cuu.glﬁﬁ l_'-Lcﬂ.q_"r_d i S sall ._1'}{_|L2.n4 ._:35—'-'-'“ ._11_*:_11 ;|J_‘a..1
%Jhé;@ﬁﬁ@@h;@ﬁ;@;ﬂlé;&@ﬁ&ﬁ| Lafq_g_ﬂ-gicmlhﬁdg.g.ad.:l_uuduiui_.g).ﬂ

c."-.‘rl‘n;nl._n.l.h‘.la NENE

. PR | : 5 £ Bl i i
aﬁﬂ.!nicq.h._ms_u.r.u O T3y aJhu;L1uH|M|LH.¢
e selad LaS cdnagn ll Gl eila loa | Al
dlee o pSia 8y 2 ALyl SIMSEL o asd

. saglas]!
Slaasill sialie pgh Alabniu!

- 2
3kl fpe gllall udl s Jha miidl coldlatia dgass @i

'ﬁjM‘)MJl_‘H_LE:j+Qﬂ1 L:;Ejj.LgJ,_;_g.u:.Eﬂa.:).uﬂj
.;M‘Gl:{-l,‘lb‘w

L}_gLﬂ»_J.In'u_QLu:L@:JJ' e JL:_-.; E:jq.{l‘ﬁ.w.l.}.ﬂ:
SIS gl s e o] 3T e gl
clama pdl wdigay conh 5601 Cnw gl

lal elale g e livall tnageally

I:__q:;|."-1 _]_..a£-| Lg_n.a:m_nlu_..u.'s-_ddg_uu L&JLjS.Aj#__}LH.ﬂJl
uL_JLq:-Hj MM‘#LFJJA

3.13.5- Sands bl A S

l_'lLﬂ.a.alj.Ll-‘l'_'lLl.Lﬂ.lil 'm'_l.l.U I.J'l d-l.'l.q.d‘ﬂ._.'l.ﬁ':_}.q.ﬂ.'l
_;L:.m-| L.J—“"'“"‘.‘}‘ﬁﬁ—é"’il Hﬂ.:u d.'n:-q‘,_a L |4:r.‘| el

ALBgigag 451slg mill @uanas
| Wiy Al s salata

izl @il g Ul e 731 guuiga i O o
;1JT O] Lgal asen L‘;S.a;;u_"dl dadsdl slgdlg
Al ¥ 33l 3g CalSall Jula g 32
t_gﬁl"ﬁ;h!&\.ﬁqﬁ.’m Al |
ia 2

daladells g9 plll @l 5330l syl g9 5801 3,10 g (auas
330 sell Calaa¥Wl 3 uGag sadioell A0 jullg ta 3!
i )-l:t-l-l-ll‘lg:ﬁ.l.u_‘h.-dll
Lg:nl.;lj Lg::l},‘mja_;wl fn__g.n.ual] Jevmy Q:;-.ua-_“dl :5_1;: E':";il ;ﬂ-ﬁ-&.ﬂ#ﬂkﬁm ;&._.;'I)S:,‘&_J.Lm-_a_:dil A LB
il i) L9 3o | yeal o Maadl cullan Sa e sl | bt Julads « Saall collan Sa pa 2 ) paicsd!

; o
.E_}B.Ta]“.;ﬂ;_n.‘_ﬂﬁ:n‘hu_g ,ﬁﬁu:LJ.mL:-_ﬂuﬂ ;n.:...u;-._'u"_-}

dasllas (e oSl A3y Al LY dlas il @
.[a_g.g.a.l'l oglald dls pa 3l 530zl QLLLE.L&J.I 8 3l

r-!.'?ltl J_j_-.u:F_“AJ EJE'I..L‘.M.” Q'jﬁuﬁl‘&wl L}#EJL&J.M?! fn.:;:v
el W 3ol cadISEll aas g5l

3 alCall g e Bgll A5 31ek oyl 3] calimgio auies ol
.3;1,,.......1| }.\_j]ds f-Léi EJ}.?JU




an i
What is Product Life Cycle Management Tl sl 5593 5 y1a000 Jguaall Le
4Lals]! A.ﬁl sl 3580 5,10Y E.J_-:mj dulec o (Product Life cycle Management - PLM) t.}.il dlas 5395 3 yla1
J-Q-'-'-'-‘_j t_l.dbd.ﬁ.id,la_nbluﬂj&bjlljubu1t-:..q_-\.aq;.l.'nljd.n_..u.ua_}j.,.d|.:u_.hu_q.....n.n.t_g mLa_d‘L’Jlu|mJ|u_4
C—l-d|fjlmdg.|ﬁtm:-ﬁ_u_ghdlja;hﬂl_muﬂt_n.rllaLu-.nj_g_n_ﬂl._Lg.:_g fﬂ.ﬂ._ﬂ!_g ELu‘h”_g;d_..uhu.gﬂ_g r:_n.n.n.r_uﬂ
R L.ﬁ_)_S|_g|G_|.rl|u.ﬂa_iLalen_u_ﬁ.| ulldéd.unlhfnl_‘h—_ﬁa‘b..q:{..h jd:uls_nlu.d ._ELJU
Product Life Cycle Management Stages@-.i.l’.i 3l 35953131 S| e

TR :

5 S8 Ll Lgud @i Ul Al yL1 89 10 0pkaig dareraiy il aggae yglad Al 1 ﬂlﬁu-i*ﬂu

Ala 5531 Ao HU1 pa (yluins LeS (s lillaie saos 1) ABLSYL ( Gguantl s (yra dauiig e 31l

Al
( guiad ) ol
p5iall AlTioel | o a0 gy + B2 guad | guadl il Lo g
Jguad
Ggeall 2 Lot ¥ Latin) @uudig el gl 3K 5 L)
o Ldbal ) g pa
Mg puig eiiall Auadigll yud g Ruauligll culillazll s
adacdl g msauardt

- A [ &
.a_'n.;.“ EJL&-H Ti__ﬁ._._..._l_r.sﬂ &Lb.!a:;“__g w1 QLL@‘}U J_u_j.Tas
m*ymljjkﬂiﬁ'l
aseall suslad A ye P 3ozl oiliuolslls cildlaial c_uu e Lagil oye ST
A58 ol

e daiill culgadly o Saall 1 Jre Aeboall Cileal fya cilzalgll e Jaamsd!

daga ol wwuﬁl_}_;;ﬁ;:m@il rlad 2 el u#ﬁqaa_ml.:
J.lS!uﬁ;@;;uﬁubbafghuhﬁﬂlﬁlmdﬂl&ulb C_..r.LlnLn— .
t_"d‘l aLu\. a_;ﬂg;wd.a:-}ﬂ! J;.l_)_[l I_]}b.. EL‘h-_l.U x.

eal) aiaiin dla o 2 (g5l Gllad Lo 4Bl AZyg sy 4l it paSial @
A Al Y ala 1 ola iy « (Middle Of life - MOL)

¥ g acuad!

- olgd! G_:.j.!.l ey 7 L0V s =il g e L&s!

laldely 3ylal

Y Ales @e o cligSh g 3lgt) 5 3500




3391 4Bl e
el 2 doslo 1 Bsgllall 33gantl bl 235 sLail cpa ST

. @MU%}%FI

29l g oladly Gaguadl Al Zal 1D Lol (gHlell alusi D dis Bl Ggudl 2 22l & b
Ao p1 g pimind

Pty Lol 43l g el Al il puing

Bguad t el

opanetl o yB oy piell Aty Gouadl elaf Julos

£ sl
= A u v
,-_.,.].ﬂ G_‘-J.U Ij_“\_}‘ﬂ__)s_?; L45 :C]_L;?1 E.hl_h!ﬂ I-_d__l.TE:J! ,I_J.-:l.n.‘l-j 4_1_1*J_9.-J1 Lj.w}]l.a.ujl_d__dmu
Coren e U TR P e L P TR e i T R e
Busio Bpad B puugilly Basiadl ol oF i) il uumt Aecioull  y 531

,._]S_......\ml.’.,..a]_’r_nﬂ_g u....a!_)..ﬂ'}“ aﬁﬂ@élﬂ}ajﬁmlfghwaﬁ'ﬂmﬂlLﬂ
d_JL..H d.Ta.......i‘l” dJ_*a-).U amu.q....n.u_g +L}LﬁL! -ﬂ..l.nu..a]:r_.ﬂ_g d:-LnJ|u.:-_ﬂ3.|Jb\_rg_|.r.1u:r_a_}J.1
@miwﬁjﬂiwi
H-ﬂq—bﬁh‘_’.cn_&é‘glﬂc_----L?.n-:“-ﬁjEH.ﬁdﬂﬁMj-uﬁcﬂlwﬂjﬂ|kﬁﬁdﬂw|
U AGs sl s

dealisd) audt Olilas 33131

e 5 Haall Eu.“ h},.,: a;.u»\ﬂ :_1L..I|.I=.1'I {n.ul..u.rj EL;.\! s:;l.h!

Ora bl 33131

%Jyﬁ;ﬂ}dlym#ﬁuuwl ,l_.,.d.u.“uj):r_u a;l.‘:!

HMI

A
dacg da L) il Ggeall (e pil) s
crald |

-ELl.r.u.H 'd"“l“"yl(':“dsl}'-“ju-“l ,_;S......‘ 441_155.4_9 mﬂ‘uajmu.ag.ma Lq.nu.al:r_"nﬂ
] |y eS|
.@MJ#EJJMEJEEI—L&{MJ‘ ;q:I--.J--E‘r

cadudy el by c_’ciqJELLg;a_}mL,J;m,mudmCumddﬁj;
d._a.au.nus.u_}_t_ﬂ_,..jl.:l.:J_._..ulu_L;L@l\_j_q_.JlrLuLaS‘_,JLlel.t_Q'}n‘ljlc_._dlujl
doloseil) Lingl Zaga Al 11 00 2l M‘u&aﬂlﬁwﬁﬁwﬁud&ﬂc—d‘

E_u.i.aﬂfn.l.a.n e &l _g.l._1Lq.J_"-l_;| dulgd




Product Life Cycle Management Techniques @L&i 5l 398 3,131 OILA&S

lut_,.din
el g Lgils gl d_....-_u.gﬂ @by L...a.ﬂ dag,alls (Concurrent Engineering) aie(atl .ﬂ_u.m.u.s.lh_ﬂu_i.i

[!:\MUJ!C_&J”MJJ.QJ_Q eﬂlwﬁmwyﬁw!ﬁﬁmﬁbﬂjmﬁdﬁﬁmhkmﬂu&uﬂ
dul-uﬂ;&J.mund..aln:.l-_.aLﬁ‘ﬁifub}dlk_}:ajhmg_ﬂ1pul#J.'thn_U.‘b_g E_n.u.“_ﬂ_gja.rd.dq.r.

Gom el pud (pa @ pud g ol crctigh) Jod & idie 303 (12965 e LSl Largh dial 3l Leuigh! pus
(o Al il Gl 4 gl B 35a0 Jasd el B aBOol i 5,Sall Al ya (yn e sagladl Las (pgleny
LA PP PO - PO | PP ([ NV UMY Ly_jﬂJliju;ﬂlﬁc.;haﬁljwl e dan L g il paglaiddec
g % I 0 T - f;]a.ﬂﬂmuﬂa)imda-!ﬁﬁ_uludJJnhaﬂa!Puam L PP P | 1P|;uu=-.11
el 5 e ISLEN 10a 2 Jas Mo g s dial 30l A gl -a\.I:.;-..lem_u..lI..'H MA@!MMH!HMI#

.mlﬁ!m;@!g&:mmgjlgmy!ﬁyi

FLa Y Basall PP L erasall) bt | RE [ PREP |
! : Sildlazt | a3l | A g
i I F__gq.u:ﬁ]'l

e e suaz

ol s =

Alax Yl '

< - A ey

dial L) A aigh aladiuls pogladll dulee 2 alaft Jis:1.11 K
sl A SN W Y 0 i i

- A
Gall cr Oaladlg 32 LI 3ol

- A

EI.LIJ 41955908 539 ‘Heuws ®
Jaal! 3slels @ueaill Lle @duail e Il SO0 e AaKHI ds
gkl ddes e JSae c@9 2l podd o ja ] A0ISal g Al SR WS s ST

SAe¥1 ST Jauw¥ e gl
e o raskis =31l @euntl z g5 a3l (Bottom-Up Design) e ™1 1 Jauli ye el 7 353 éj_.':
UAHEBMMW ;L...uhd_.iq.aﬂ.:u.bl_k_u_g dJ.qS'LfnUa.m ;udlﬁyjﬁmﬂm;ﬁlubﬁl
daleall ol 5 ,S554 . _).|S| d_ucﬁd_qh|_g1a_nLLth.aLg:r_4 r!.—l Mq:d'_g‘#a;_).aﬂ ;'IP‘hT'ISU;ﬂI & ot |

e8Il deang . f“U"-‘“ (Ol (@ i

Aalas¥lp 03 pall ciligSll @pena JLaS! LilSal o AV I Sl (e @panaaill Eand »11 330k 0]
sl 0o L 8Sg s yall L€l cprumty a1 1208 oy o ASI ALlaill @ raas’ (ya s Lgii¥! i3 A yall
e pall Talai¥I Jalky ilip€ll pas J30s Lo 13 udIC g



wﬁ'lujluln?lqul

Wuﬁ!m:ﬁ}h t_....LI f“-'-‘*"-'-‘&é-‘“-‘"-* (Top-Down Design) ‘_La.m'ﬂ“lujlulcﬁ‘ru_a aiawail) L8 yu
dolail A Lo (@5 21 ‘,.un.dlMMJJMM|aMu_uym,.nn._]ujs_uthLFmshﬁm_m

I:-LE..-.U I:-L!J' fn.u.a.c.a.nﬂ e ;Lg.u?‘ A d.J.'h)..nﬂ |_'aL1_§5.U E-u.m..:u e ;Lg.u?‘ E-Luj 4_;.:....@' L_'aL\_gs'..Aj d..u‘.}i

diﬁlSﬂlln.Un.rjla_iL.un.ll ?leFMEMM!LMPﬂ! L,J!&ﬂlw;qamﬂhuﬂ! a)_;U
uLmLTEMJLLuaanL?LEJJ!MLg_JHMEMLﬁ ﬂ“"‘,?“'“*—"l—'.aﬂlf“"'mf J:?JL"LP
Sledl ‘,..3_@*41}1 Jaall il Laa Slgitl il Ay

S LGSR (@ pdalt 93 mcawacd |

t__a_a-_uc_._ui! skail Lxgi (Both Ends Against the Middle Design) cnlait! cnd pdall 93 eesuaid! e
JalSIl allaill @ pacay pgil! 10 Tags A1 I Jm'a'le@,,w A ALY (e @aialll ollad obic o
cdalgcde 2 frugiad!l e fasd! JM_-..#;L.‘LU saslatl a5l S5 Alas ansiing (4o 4l |_a||_u_55.l| cUiS e

ub‘gﬂlj ‘-:.Lﬂl ?Ua.rﬂ LJ‘“ Jshﬁ_u_ﬂ-; -dl_uls_a! d 5| U_.:. ,._Q‘I_LILE:I.'U ;_r._-ﬂl_).[n]l ,:_.;.1 ';n_l.q.n..a.lﬂ d_..u.u).“ #_)—I-L!
ﬂr-LaSJlj. H_.,-‘lLG.t.H ,ia.b.q-_._u.l'l _51 d_uu.ﬂ ubh&?wﬁ.ﬁ! &ull LLJ.I-uLd.a.-dj e Al n_dj.” LM.’:M!

el Aggung A Co (10 diBgigll

, Joall pis g (o0 La¥ | Jramill @aual
E_iul_,_lsjd:d L=¢ (Front-Loading DEfign and Workflow) Mlﬁjﬁ.ﬂh&twlwi}é
COUSELT gaas gl 1as Caugag il jaghad dulee 2. jpuglaill s muaaidll g (Sl daglazill asl e 58

oY aldee 2.5 508 55150 laiin] J8  uslaill lac (ya JSie =35 2 Lglo g Alatizel]

(e pSpa iy 2 Lgla g DS AL aysd IO (e AN Jula T e Jandl sy Galedl] Juamill gl agiag
Alae Lgale slads ol ol Lind 5 Al y gl (o gl | s LaS 55 ey 2ty sl 2lae
58l jaglas

Al £ el

(daiaial ..Lu‘.c_u.“ 4 [:l-..bzu_m.u.m Sadl JL_ELI‘_,_L:. (Design in Context) @lew 2 el gs aglia;
BAg g 7-;..-.11._!.1.11 dalozriinl 488, ‘a.l.ﬂu...u.aﬂ A el A5all g A5 Lj.wialmhjﬁl_};#hl}.ﬂl_u.! u..a.u:nuj
3l ol Lt s g« Lgaloiinian) @ian (6301 Blocall Laled Bl il el M 3l 2 saiaal
e dsieall (ye dougil

2y s Lgalaiianl @i (g2 sl o gl il Asulin s 2 Logs e 3 et 50d)
T A dinaal Sy At gt B il
.hnmqjmﬁw;sij.Ptmm@mgﬂgg{gambﬁ#dgwq 18 sbeiel 38 oo ()Se)
veliaall eile LiaS d gzl Adle aileliall 2 ciloiil] @uannd 2 auly 3Ll e @rewadll s auiiuds
A e el P e s (R RS P S I



r r
Pyramid of Production Systems z LG ‘153 ,a gv-
1_1.Ln-.ud_m;_,.ﬁ_?.ﬂhc.'l_g.uj.5£ ELu"hTH.q.I:u‘)Td_ala-_!. Sbgied! jMfMJUﬂ!P[Lﬁ}”@?_}_&
AT aglaatail 1 Yy ingg tumaieill cilygiad | 2 aa Sall Alaga! Lol mm*:ﬂ o s LLitiia g tLu‘}*ld_an.\l
radlal alygraat ! tLu"}‘l ;q_[cu f.)..mu.q....n.u L 5ata g.h:'h‘i Lol 2 Lo
ffi i [P Wi
ALelSal! LY Aol

B ARTT VP
ezl £ Loyl dal]

Ja¥1 S el
ggadd! Z LY daladl

(P L S gl
e L A Aty

Jo¥! (g g

Lgli._u-i.'ub_g‘:.,fh“ ‘_J,_l.q..i:dJJ.Ean‘:.,:J‘ Lghiasdas juaise Ié_g..i._dl Lj.n.-JlL,lLMT} o0 Jatial 'ﬂij.lﬂ}‘vcth‘ﬂ”!lqhdi
qq_'uu-ﬂmwl Et‘u}"l PL&I,ME}” SIM fn..,ﬂr."n...ﬁ_g.l..&.d.‘lr.d!

,L_.,_uL..H 8 g, |
LY das ye Adune (ailgn 20a3Y Al S L i A alai¥l ola a it sl A0 Aatan
gl AelaiVL & )lae La Y15 SV (o lel ciligioney juamig

ST g gl !
{CAD} it Lot 1 3 e iy P—Lﬂ-ﬁﬂ-!-” i e dandia d._uu‘ oslaas L&JY‘ r.h.L.ﬂhf-.J_ﬂu_u.u uﬂm*cuﬁ'lﬂ-@l
Oe Aalizll Calgad! meud (Computer-Aided Manufacturing = CAM ) cowlsd! 5ue buces asiualil Iy

e LY i yuil g e Lila oW1 oIS 1 culig gy = fra Faiiie ol i Aalai¥] ol auiviod +henaill Lo ) Aelasi

RSUFOOSB.75 1 FRUPT b2 UUV N RECON 1) TR PYS IO SO0 ERION PN K| 2 5 i JU o e
Mgtbilsmmﬂmydﬁwuﬂﬁuaiﬁﬂum PP | PR PR | N [ Y S PP
tLJJn;—.ﬂ'_Lﬁ_;Lq.uﬂIJ}b.u_nJ_qthu!‘auaquﬂ 4S il algiin Algitl 2 “Ldsfswds_u_._mn
Cya glaia CLulf.L!‘m as pddl G 1_,_.._1.!5 LY w5010 59 pramil! L alec Y dauiia :_1'31 .

UJLGJJleliEJJlWL,J;h_.W Buaig pramill dilas 2 Guclinell 40419, Lol e I

38



- B Ge .M
ﬂ_“..i.l.l {q._n.q...ajjgjjy| wtt‘::l._lj.mL,jLE-ul EL_.:- 893 puaaiidl il

= St e A it S . mtl = -

cilontia LY clima ! tign pos Adizell VLl Cya (ygararial! Oglais o s -3
u]:i B> =l

Ll M gt 3131 poo il 3l 3393 3305 g paete Juolyis .4
5391 33 4o ciliogab piiall Ll Al Al ya Jaiis .5
Bseal] (o il sy priial] yaal| Bl Al o s .6

Ak gl ) ais e ALYt L iigli S 5.7

_;:CSJILLqJﬂJ:mj?_aLaEIJ__Mﬂ'H@&abyﬁé&]'mh}:ﬂi!jw .8
el g dagdaill cpe oW o 1 2 gl e

Aaladl Gl 2 W1 s caladill juglant 3l 2 @ recaill g auietos .9

Acliall o gl ) Jedl il gingas Y1 @l o 1a el 1 g5l @igs .10

{Ej_ﬂ!EL:.:uE_}jd.:}jM!JF o




.Gfdilﬁlg_-.‘h 3343 [J:a-'!q,.ulq:i'lﬁé:@ o

2l A i Yo o Y o

.ll-.' g8 0@
L ] L ]
‘... - i .---
e, * " L .88
L] L

pul il aglig

wInIsEry of Eoaicatios

2025 - 447

40



- B 3 a
ey St st st (@)

t."l.‘d,l El._-.‘n- EJ_E.HEJ'!}'!._I 3 gl | E:d'j o

--.- “GJE'
.'-'l"l -fﬁuﬂﬂ
LB ‘_.'__" | W

aul =il Gyl

'-,'|.|-|I.:|:-I Ialgl



-~ A ¢ * -
el Bl 3398 3yla1 Yol ps aio o

el il dw gl dmgia alasiiu) Ll e 4ol ‘t:ﬂ e

.-.' “"
‘.i-'- I‘.l-'-
a8 "_'_' s B B

pl =il Gyl

wnistry of Lougcatio
2025 - 1447

42



AN (pa g AN I e ¥ (10 @rasaslll a3 53 (s poand | 2 AL () 53 el | 0 baa S 9

§au¥ N

.Eu&?'PEﬁﬂlﬂdmejLﬁﬂtJjﬂ ‘!:'

.-.- “"
20 . ", eve
a8, * " " .00

pul =il Gyl

0 ] .f|:|i'-- HulElelgls]
2025 - 1447



et BT e paid ) Jaaly

Wit ien . edu. sa

What is a Project 3¢ g »ills 3 gl L

Lnﬂ-.'ﬁLL L&Jll_f_l.‘h L&:_g.*wﬂ..hﬁ[!:\;.—h_muMjmjwmuﬂwdd_hwm_d}nkmyﬁjﬁ“
d_-r.u..n d.:u-_n.ul_-g..m.:-q.ujnl d._.n._b_1-.._51 c?r_u..-n r-L..-.ul |.‘r'H s_‘l_l..g_mj M....u...-.r_-}.uﬂ du.ﬁLu.L}Tl l_'aLl.Lq.aJl L__,..n:dla.n.mu_gs.r

< #JL:j LpJJ:;-ﬂML&J@JLjM!JJ:UJLU&anJSJLm
:(iject) t—:"}"'ﬂ'l ,_,.L.n} Ja.!—:m-_u_g l_j.a.aﬂ .'hJ:-l-_n @Ua_u_‘q ﬁ.u‘___?.l.d.b _1:1.3.1 La
333a d—u‘H (g 3dmma sy slla) th- LglLas] ulJLm's1j 4@1}415 .;_,L;L.L.ﬁl NP PRRT| LD
d.-u-.u-_gta_r.r.n;Lu.!!_Lh'-l JJlﬂllﬂleLﬂﬁﬂhﬁJ“ﬂh"“Jk‘F“igaﬁtﬂjﬂﬂll ¢J|J£La|
.ﬁhﬁj&jﬂ! J!Miéﬂ.ﬁ.’ﬂl
'f'.j-"m'j-"'h.""‘i' EJ@&EfH!jSeJEAMEEJLiMJlMTM
i Lyl : R ok ey s .
Glggparadl oy gl dsamcolidaydaladeadl iy g oma o Gaalad juplas ol sogan s £L33 (e
Aoty alaaly sime Jao Gl 4l @ (Audyged Alen B of ctemy ehyad o (ol pga o Bisa
Baamma 3l geg il juas Jites @ ke Alasel Lsiﬁj*Ehidﬁﬁijﬁ.):eSEJ}hﬂmj
'%lﬁ!jﬂl Lot 3t ,_,fmij_a,.l ! l_,lc;_;g.Ta.L_\' Q?@l‘é@%@;ﬂl&;;ﬁl&gj:ﬁﬂd!
7 waleliadl
Lgia il ..__geﬁlf._.'-_'-i_g).!ahr_q dolga ud @ ’
Project Planning g g »ad! Jadadss
_tzm_b_-.n-_'JJa.'.-ﬁ:._%-_i.:L&_'d u.:.q.n.'uj ﬁ_g_)..il! JLaSY da 33U Lg.ll_gu_iulmfﬂﬁjwl#mm}a@)ﬁllm
JJ::AL,J.nJJU:J ﬁ_g).q.u.u -!_"‘I!J.ﬁ!d.l.n.ﬂ'_dd-ﬂ__j:'o‘Ul .Ul_g,llj. dJﬂJj::l!dlIdLﬂJj Mﬁlldﬁm?!
Eﬂ‘ﬁﬂ1j+glﬂ1j+mﬁl1-"‘,.'.Ilj—“j-mfﬂlj-mJJﬂL}Tkﬁft}H@?Jﬂﬂllql‘“—,,'ﬂ-‘-aln
ol tat | 3 hsl eslume 1 5%l g o JloanB¥ ALase g ¢ s pa slitned mubtoh cang ylgad 3008 o)l oo Lo (fl03 Giinetd
cpadill fus @udiy Al 3 pag
clillaiag g g piull ColaaY 3 pall cline| WIS o) el 5 0g2 3923 Olass e g9 pdiall Jladl daylazentl s Ly
cilizally ol syasd e de by 1 LeS ol aa¥l b Guaa) 20ladg 34 LaS ,3ST IS8 Lan Joalls @) peocus
‘ﬁﬂ')":""ll [_.,l:.,_g_;:-.‘ﬁ” f_i_..d...uﬂ _}tﬁ” _51 JH:-.L'J! Et__l;nj.éLCm! L_E'....'u.a Lge.’hLa.“u @)..:ull é).ajﬁ_m.u_ Lao cdlai=ll
ALl silglasdl 53le (Project Planning) g g yit) dadas fyaat
el Al .fh-n.aijjﬁj:.l! ébﬂlj4&3).3.l|.:|1d1¢:'ha Al A Cye ip g 2 dd) Glad dasd 1 @
J_;!ﬁ!g:fwﬂ!a&.f:ij.@;ﬁ@ﬂ JMM@_@“&‘L@‘JLEEH'H“"HM R :1%
£a skl JLaSY 43001
H}jt};ﬂl@&ﬁ;ﬁiiﬁﬁﬂl Alatioell plalsell s ISy 0 s pg pdil) ploline s .3
Agia donllimlone 3 5



dgasg g g il 2l LaL] Jaadl Bu s (9SS IS (e 1p 9 il eline | ST ghaca g ylgal dass 4
v padl o liae ™ culd gbaud | g 51901

F gl | aodl EJL%LEA@J..:J}E..Q_&:W(Milestnnes}aﬁ,ﬂuﬂwt%m .5 E
Mﬁ Al Ggtue ulid (S o

alaslg cdabisell ol HLae ¥l LLasI suasds @J_..J.'I I:-J..a.r(t__t.uJ}L'hu.n t_g_,.ull (il g 4B ya .6 Qﬂ

TR0 | W! ailel Yl

: Jadug .JT.L‘...,.T 5ol L:qs-n (Project Planning) ¢ g i) dadass :..._1

TRV (et -1

Lol clal 3l g dda 3! c:LTn.l“:._'q-iLg dangul A IS Jadig i gungs daloal suasd e F ol dadased e luw
ol Lo sl nall Chugll Gadmil cll3g Ambiall bl o 38151y @2 Ll 5oVl 1aa (pasdang s
JJiﬁ‘M

cabeadl daglasenll g cal5hls 5 3ga g calagll D Lo dig  ILaSY Ligllall 3505kl woimi B g9, il dagdaies aelow
B LI pcasd 29 oIS JAT B se ki Los o JLas IS8 55lgll o

el 5y1a

o Ll ML AnIlae IS (pag i Lgie canasill i Sl 3l pusgg dlaizell plaloell apasd Sle p oyl dadast se b
&9 pdeall JalSO! FLaR Y i g 535kl el 3l 3glons o1 sl ¥ lationt Jalis po s LELS (6 puath 03Sah Lo ypgla 13
"Fl_)hﬂfSLd{}hL?&gMHngla.u@n_Uﬂj ;lJEW I_L'Ll.djl.._dj.”d_ﬂ!.nd‘ u_ﬂ E‘_j)—l-ul‘ a‘}l_"a"}‘d_ln:s J‘g_*t-_gfaJ.ﬂ ’_"aj_1
.l pull sgas Ln;dﬂ‘;ﬁﬁ!i&jﬂ‘dﬁ‘u@ l_i__j_g_}.m |ﬁ|t_5H¢HJLtaJlJa_Jnsuﬂ ._J._n.'n .:!;Lds_gd_dh_ﬂ'-
sJ!J.dhlLs__Mqum_g_).Tahr_U M%Jh.aﬂ AP RS g Le€ L dceliall |1_'|!_"r_|..=-| =2 I-:*;"J"H JsEd e g ..ch..ur_U

SWOT Analysis (o b y31 Jodoxidt 51ai

L5 s Ualaa-_n;-_r_..u»_;_u-. J,E_}Lq.u.!.! ERNNES (1K) .E_?M‘_,_Jluwll sl o (SWOT) u.nhﬂ'vd.:.l:-..-.\"mhi

n_g.aJlJ:Ld.t E.st«la_.JJlL,J!u_:b)J!J_L&J!autwiq_u {-_r_#y@.}_mjlﬁ;_wwmmlu&u

l_j_uu (Threats) clasagills . (Opportunities) Lo yalls . {Weaknesses) aauall Jolasg .« (Strengths)

Jalgall I aanllgigall balas yolicis . l_b_l.i:uﬂg_.ﬂj;.u_nLnlcr_qLuLer:hJﬂ J_.J_—u.namf.l._.ﬁ!u_w_.ﬁ‘_js

g9 all ol 3,8 3 las Bl o 5La Sale (4S5 3l Gian shatl Jatgall 1)l gy ot p )] s Lt it

Bl Jalge Byl 2 L85 pas p2aTs gl 50 o) g ) of 3S 50 Ly Al sa¥l ,a (Strengths) 3satt dolas
AS A A

g e MS s S J_aajt_..ri'lj! tj)_..a.tljl as , =0 k_ﬁ_a_-...;,_;ﬂd.uu_duj_ﬂ*l,_,_a (Weaknesses) aaal)bolas o
Ll 28 80 Aty d.lj.‘l-!.'ﬁJ.,:ljﬂMLl.d.‘aJ.uj

31,3 St g Opporitis) i
Silasagat 3gall Jolan -Elz.u!(j.ﬁa;JLg_lnEJLé:m?!iﬁAjiLméﬁUjiﬁw!
ot e L}Lmd,sg;utusum_}n.-..@j;u_a{Threats)._.u_,.,.g.m .

(SWTh)e. oL Julaclt 3139 o 5pill dabaiell 21,13 K5 i ;
0 Ziiakd ((SWOT) el Judsid 1511 Jalge 1.13 JSEN ozl



qu L,..ﬂh_).ﬂd_dar_l.ﬂ s_1L|.Lq.-u ?Ln.n.nJ}b.u_aulm,xgﬁl}w)ﬂumua}dllﬁmyli}&squs.\dﬂ)_uﬁ
1. 14@1)#_‘ Cu;dl@.hmmufsmmtﬁ Saplaty Juansl el 51,3 sl 238 L0 s el ol

& AT el alt 33t ol s it

12 3

o

NLILPW.A | JrNEND- T [SWDT) g:.hﬂl L_L_..b-..d‘ml.\".f Ll.n.[n.a-_q

T

lle.il_lt_}.l_l.Hj :I_t_j& di.alia "'PJ E__wﬁlgEJ_ﬂijmu&HJHj

&’).f.'..li 3 ylal

:(Project Management)
dadasi ddac o g -idl 3515)
La.é ?Sa_n.”j ‘_&JJ!JI -UU—U

u—n—nﬂ a.~..u-.L1- n_-i-l.i_.h‘ﬂ i.g_u:ur:d
JerLqJJnh:r_a

- A
M!m ‘E""‘”

(SWOT) el ! Juleadl 3101 e JBa 11,14 Jss

Sp 9 0ud! 310l 2 guaill Lo
What is Project Management

mghﬁjﬁlmidma_ﬂsﬂ nJthW}MM&&}H' n__;l.‘n!
f__g)_..ulta__jl.‘llu.q....n.tj;némulﬂjﬁjm_ﬁémf_j*wdmaw
*#45:-"”'..5 d.nﬂ'_g |_ﬁ5_]|_9 dUa.I.H th&?}-ﬂ“‘—“'ﬁ%ﬁwbuﬂﬂd'
Alasdl 2By e dadilly g s bl g g g pid] 5515Y B ) lisSL Ja i
o all Calual asd roslileall sia yauaiy dilgil s dy @Sl g bkl 231 50
M__“‘j;hjﬁ‘&}ﬁ:\ﬁ';lﬂbfnﬁm ;alﬁijJljll,M_ "_5:4.1.!:::-" A v.‘-Lq.-u:\!j

ol gl

331309 31 o3Il pimg CoMSLELD Jm g Juolgatl g 33LEN  Jais scmil sLghl yn ;su,_h.s e sama gy el AR 35058 b
:_.;.,_,5;Lﬂljmwuwtj;M\sﬁjﬂlim@numtg Y St el LY o Lot Lo
u._-.'ﬂLq-_Uj.uL:L..@Jlu.ad.q.ulﬁd.;_g.a;;ni@;mu;l.:l AL - fﬁ.ﬁJLdejEtg_!huLu:-ld_u.huLa.mJ toya el Laall
Crmaad ilinagall Sy el g s Al Bule g Gaganill g cctilimma pull yuglaiy dvnriglly o Lindl i¥lome 13 2 Ly
gLl 35100 sl slaa Jumdl Baadas IS (e gl | 3Ll 20 aladl LganLoni g Lgen Ll Lgie LiS

s AL Lot 301 g9 ol 3 )15 el

slagla¥l Lo 585 IS (e gty cBgll g @

AN 53 (e sy slygaall Golas @

bl (e Adle Fays Gudod @

+Qlﬁ£'|.lltq;'ni|s:|ﬂ .

forinel] Laiail| 400 jacll Aaall 3,15Y1 o

(Gantt Project) e g o cald e ol 9o g calioea ! Tq.t.mu_uhj g9 -blly @Sl Lle Iju.-.-.l g9 -all 3515 J_qs_,
d_u!_)gltjl.hl.ng__gﬂaj—"'—l'dﬁlit}ﬁlluﬂ#?ﬂldlﬂy'ww! LFF”JL'&US"JSH.}TL*—'L"@JI 1_1_]..35-;5
A el

46



(Al - CBel - Blaid!) g9 xad) 5131 Cdie

Project Management Triangle (Scope-Time-Cost)

Gaiml tlgan Jalanlly Lgagng ds Alasi 11 AuuyH il s Bl ) 2 Catod B 0l o) il Baal 3 cam g p 201 L Ll
LoS (Cost)aatssidig (Time) cd gity  (Scope) alkaid! : E,_mal.'a:b_-.:ll oiag dansl gl C_J;_u dgllall 35551
112 Jgaadl 2 aga 9o

£ 9l 351 Ot adome 21,12 REEES

ol Calaal 3asn) Bgllall algll Slaul @

o ) ]
il LAY p g putiall e 31 el ]l #

fapiall A5 e aalsstl &ﬁé

el Lx 3gad JETg i 22l 351 ] e aul B il s Skl o200 Lo Gy
+L5.|=u Oaleatl e Balastl J}{_a.w&.t:.d'l Creeand e aapLad) (6 paue
pb A paag g il yuw o LT Lgha gl e Siuad Sl ol 5l 451 g
¢ e cbagad) e Algill ey eibadead) At te s Raa Kzt sl 3ol
393305 I Uit (g35ms 23l 30,00 33 201 Jae 3L 33005 2 8L Jus
DS S Ay 3 domll 0208 5 3 . LagalS 5l Apgllal] 223l 4f 3Lyl

LgalishnY dacige 5 y9um Lgha IS s

alad
o 1315 +L31Talle_aJ_3-Jlec;1hi!;Ljﬁ‘hT Laia s com 3l ala sV g Jlae¥ 2518 LIl (Scope) Gllait i i

J;J:ufq.g.llh_,_a A0l all 3gum 2 gl aliall u.&_gﬂid.md...u.\_,s.uﬂ_"l @J,_“leum.ﬁ_qu_zdlb,s_mu_ms_,
ﬁjﬁmus_uummuylfgllﬂﬁlw_ssulm*uum Loy 330 gl) dagdnies fpe 0ySaill coilygl s ¥

e Oglaill nSady crraslil] o lie &M Lagh! g9 5kl alga slin! (ySad 3k ylall 22 gog ¢ Auw Mosy paill (e
L&-M‘L‘Léﬂ S giun
S gt
@iy @ cdilgy i g il Aty fye Lalais gllall ?Lélltmwjmddﬁﬁ{TlmE)hdﬁthwliﬁ_u
1=..Lé.I.'I amwﬁmUl_lgjﬂijﬁu}UaMugjjlam
ALl
Ao el ol bl g ol 9331 g By gllal) Ay pdl 3l gt 1 fie ol pudia Bae e g gy all 00 (COSE) ARSI taiad
APSWPINES I (P

faydall 3,5l Elia 115 5=

(S IS g Sl g Jlaall (3l RAKS 1 o dnls i<y 1
Y2 A il sl olilly oo 1gSI1 2AIST + fia 5 yuiie CaISs .2



rp g k) 3y1af e 2 531 61 e d5Lan)

Maintaining Balance in the Project Management Triangle

rlide Congd ol sl gl #5800 335 le 555 0B AUSEs uads <L Leg pdie i Laaie

tTji

caalts AN LS Py pitaan bapeals o ba g i B8 E ot s hatl pualial et I EH1AE o810 e

st

.E'__g_)fullq_ﬂuh.'l.ii LBﬂML&lhl! E-."l&:_-ﬂ L’JL‘-!FBH PJbUl&leﬂ! MMlQ}HJﬂ“ ;l_‘:,._‘-;.!:

: (Project Manager) ¢4 ,ali 3.
ga—all 2 L 159 garll yoae 635
d_nLd:ﬂ O erLwi ds_u.t ﬁi?—l.u.ﬂ d i
r..!._d.'n uLmi*;_l.Jlld_qyd_m.uj tl_“r_r.l

dﬁ:}Lml .rn.gll Cyas :dﬁ'.hﬂ KB—_I-E—‘.:I-T#JJ—"‘—U
RS 3,343 gy par il dad e i

_®0_

@@@

Forudl pe

S 9 pidl ke 9B (ye
What is a Project Manager?

f'__g_)-i-uE_}lJJqu).EHEgugadjﬁmﬁihqhgﬂﬁtgﬂilﬁm
LMM‘ qu....a_g f__g_)_..aﬂ Cmu.ﬂd_gﬁ_uﬂj_gﬁ d_uLgJ u_ﬂ -:I._ulJ.'nu_n
cdseliall -_1Lr'r_...=ul L...aq;.JLu L]f...a.}ﬂ m.‘n..h:r_[.l :Lu!ﬂl_;.ﬂn!i_g J..ur.[.h...&‘gﬂ

ey ol gl | (pe Ao garma 9 5dil) e 593 (pacaly

§ 9 1) dadades

Jalaid (g dafas oLy caldlatiag dbliadg g g skl aloal suiss S35y
Jlai¥ Al a9y Lguaaixis 3)lsll dyasds colualid e 3l

E_ ;.I‘ --.-n

fﬁdll.'E‘ﬁ&*MM‘&JJbl‘&ﬁ&ﬂ‘Eﬁ ;La..nr.:i EJ1.’51J:J4-;~1:_}-#
A uliya .bEiL'JLq.:QL:-"l}Un.Hj L Lzaatl l_j:_g:%! 394 .-.&jt?_-n.-.hc‘;:a.é.ld!
Bagamdl polal ﬁjﬁl!ﬁl.‘!u;p.r:l'_:

tj_rudiip&hdi_’ldiﬁi

A.L::th_}.cl_’!luwl,jl JJJH}M‘;.:&&}MILFJ_E‘J[&_CJJL#
&3)_“.11 J_bLﬂ'_ﬁ a;!.hl :d_a:..i:J! [SIFETL S dn_u.lr:-:- ,_.,_Lr. u}{_;..u.dl ;'J—'{"J
.@,..i..l.l 4l Jg= }.J_JLE.'J‘ H.‘LE.'J doeloall |._11.ﬂ'—hd! (‘:’“L-L“’lfd!j

g pull )

uJL&‘}l!ﬂJ}Mlﬁ;ﬁjMLﬁLgﬁ jﬂ_u';_n;ld-:_ﬂmkdfﬂ_hw:
ool At e 2a 8yl g el Bl g 35 Eall L gily Mlie p 3illS (4l J3ea
salandl Lﬂj_}_'dl{l:d.'hj 4&3}&“

@l 5Lgl! (e Aacul 99 Aagn Fegazma o Ll o ,dil) pe wlbios Ol e
3505l sl pall il (IS Al Jog o Juolgilly c3aludll ol lga 1 a9
.@_;.L.‘.'"...Ll Eq}l."ul&l_g.*uij&hn.‘y.gﬁl (- FP3 Lq.gﬁd.th:i,;:;i ey LaS ._)JQL:!'-U
‘E‘_j)"i'“ Jloeas aalast | aant! claglall A1 EﬂL..al



189 padl pdda b1 g

.E-__g_,..’.z..l.ﬁﬂda_-'..ﬁsjaj .

farddl Bayd omaas @

Farill 3aya5,00l9500 o
-%ﬁﬁﬁmﬂﬁﬁﬁmﬂ?ﬁﬂ'huuﬁ .
gl 3358 eline¥ algll s @

LeladV 3101 A g9 S jolaill uus @
~ G Sy 1 Gayall 2o guine 8590 wpasi A ghusa pg )] jata B5le (Slo o

ST 1 planaa¥ly 4 o pall oadiond e ey LS« iy (3538 Lia aglac

I ,“ 5ol g 52l Soun dadiiy Gapall ¢liac Eﬁﬁlpliﬁﬁhu*wq
: /' ‘ # LAt £ g pdtl padte Olaw
\ JEal Joalsill ol slga lliay @

ag b \ Balatl olylge wlbiay ®
D al g il lga wlbiay @

A By dou] @

e oall ol slgae el e 53080 00
JBAN s glantly L e 5 uall daul
Jeatl 2 a5yl Calgadl el yy @

1 j5dal £ 9 1) jada le i1 (55 Y1 dalad))
Other Plans Needed by the Project Manager
£aill Alad e ingi gy Al Fliad a1 28l
AU LgaalSay cilabaall g algll Al Auie 31 3 540

ealed il a1 puoliall (e dgaall il LaS
g9 mdaall SLeill il Bagag Jaall @l S 2
Rk E_gﬂ!%#k_g}:.lghh}t}iﬁ
(el

.J_}ljllEJlJ[i.!;i .

i 6| L1 0 s

\ il Jou alas
Jual g2 afas

ﬂ. 5
A . el

lalat) dlas




Project Scope Planning ¢ g il Blad da.dads
‘Qﬂﬁﬂiuaj*ﬂwujl%lejMirLglljdLm:ﬂb%jﬂm“imqéu W A PP E

Determining the Scope of the Project ¢ g mil! (3lad dodo
farad) daaid Lo abluall oy Al A algl) usddls H11 08 2 @i
o e Bokay Ligee Aadsg) pind Calogs Aulee ya3 (JEL Jusas e
Aadsgll e (Y o

bl o

il allae o

Ea}nﬂwgdm@ﬁﬁﬁ .

¥

gapall Blad paait1.17 K
Breaking the Project into Smaller Tasks yawi Alge (1! & 9 i) ot
‘Lg.LuJSJE.E}U dac yall ‘.;L'E‘U .é.hj]_;.t.uat ‘;'LEJ-'“-""-'“UJEM' Jﬂﬁﬁuﬁ%gﬂh:ﬁ“ Jaadl 3,80 Flan
2t algll i ol ewniigh @uanatt] Adee (pauad ¢ JUL Josw e
($okeatl dalasll Las) o
+.:LL:.H L WO P _1.1-,.1...::1 .

obeall Talaill e 2zalgll o

20



Timeline (e I} Jalaint
Estimating Time C3& g1 jua5
B sy oLg¥ 552 gl dagdains 3l g g pid) 3500 ilia 23 AN AealY1 il Jmll il gl Jale S
jhﬂbwﬁdhﬂuﬂbﬂﬁﬁ‘ 228 g il spa e Le-m«nuu-ﬁleL&lljwﬂ‘mUU)-ui‘
(JEL e e fﬁ.d_a.u.a_ud.ul.g.!J_mlj,aﬁj_)_mdjh_:ﬁ‘.hld.mb»uLmLﬂ.d‘an&ldjjulhuﬂj+ﬁjfml|dg}£ta
iR ik AT EEY, a_q.qJ,!JaLszfLu‘sz_}mu._@Jl}_,m,uJ)_m ;Luyg.:a_j_szd_a.lyu1_w
wﬁJbu?ua«aal‘ cagll 5lade e FLaYI cnalglls casliall s g sLaakl uotighl s AN ¥V Jiduag g g il
ey Ll lj_uljd_@sl.%a;ﬂ_mﬁm;q..ﬂ.us Hm...a!;_a'..l:l_u.dl PEREVI 43 Ll 3all pud IS 1518 agalga Cye
el (g i d daugia A Juosilly

Sl Lo W) s algt) Slagt of doadon
Prioritizing Tasks According to Needs
tod! Al sl ols 2 :-L'..-:-J

2 1 u.n.Ta.i.ﬁd.uJ.uuiTnLg.U t...:-_g b

e ¥ gl L ﬁ.q.g.nﬁmaufhm .

2l syl 2y “ﬁ‘j‘ji{jﬁ 2 cbiaclad cagll s eliled JalSIl 38501 @
dids Ladl i e ,E‘_JH.QHLJ.HE\-TLH_:IIL-E—'L‘FHE

plell A g g od o
ﬁ_jﬁp_c.:;.n.“ dda Etbu‘_ :@)_LI.'I JL«;S:JT E._.}.Uall Ii:nLg.ll PP v.‘-L:u.‘l'; oy
2 @8 Lguanan Leboli )l a8y algll vl Jodis 2 Ll I

‘4 3 [ c::it.--:r—.ig-“-ﬂ Ll pgy fiall L:,L..TIMHI algll ult
réas el po La Lin Y 38 Ls e 0paya ¥l nga el .L,.xﬂ, i A Pl IR TETY
Jole Wy Al A%y bl t—"ﬂﬁ a2lga 2 (Ataaaa | ySeaa i

oS Y LS L_;;L;mmumugmmia_a)mum.u

Eﬁ,;LHuJﬁlﬁuanu_“Lgﬁ! i @l 130 codl Cad oLy

Pt clply) gl Qpualuwt) piliattt 2119 J4 calell obglyl masd elwll 1.19 K
Methods for Prioritizing Tasks plgli SLigt of s 351 4k

ile gy fia f‘Lé-'“ I.L'al:\_gj_gi dod=i Lageal ot cliSas Ol jlo Ilia

ABC Jdss Julos 3 slo

al&&qﬂﬁg LAEJLEE ‘thm‘ujiwlabL.LJ!ka}buﬂJ J_Ln{q:q.qu*:q.Lh:lulcd.aeJ.bﬂ ﬂJ.ﬂhL'-'l-.J_ﬂ'_l.huJ
A Ll olall o0g) Ly Aa iV Caiand @i ¥l A gt € 3 B 3 A rule Ml ile gacel

,%Lcja__;q..ﬁi el T"Lﬂ"“‘ﬂ" .

,&La_)._ﬁ_g'&:l.mi |;||1.‘u||:nLg.a B

Al Ll jai g Aalgll ju2 algl):C o

AN Bacge=ll2 joliall pien cagaizslel aad! sl cligls¥ Lumily Aegams JSaligly) (o 5 e @



(Eisenhower Method) ;5lg ! 25, 40

o Lot @yl le yu2 gl dlale gl dals yu2 ol Auaalculs Al jolaalt Lang alell s @l @

el Lag g Loyl

Silaslsl maasd @ing gtV o (10 3,3 W 45,01 2 A el il g Ralgll yud algll Alis| A2y latl 020 2 @
‘:-.LLEJJE}_;:}T!L@J.&JPJE;PIL{EJ_&MHmi@m;ﬂl@&ﬁ@i@ﬁl;@?laquQl
Lzl g g ikl joe Aail gy Lgilgaa g U ladl 2 alghl Ll ;5 cnaad @ Al Lallg Aalgll jue alglly
.(Eisenhower) ,slgi jui 3z Ll Yiie 1.20 JSall mlsg,

1.__,15.&.&‘_1_-.-&3;

T

23k ) Bgadeay e
Lpaal Coo [pm plgall el
2 peoliall puny (Say s Lgglsls
G2 e 5 Ja s cenliadl Lgilsa

Bytiall

Aol Lglu ¥ 10 O Sl

29Lg831 Carlgs S pa Y (s I
2 a.0 99 (Dwight Eisenhower)

ll” cdd sl dd| igeaia LB
dale ga Lag i Sale 0sSs La 13l
Mlage (95 Le 153l

1 (Milestone) d.)sad!| Aladil
mg_a E__L;_-ﬂ..ll 2 dyamell A lazill
gl 3l 3590 2 LA B Jia

gatll i Ledl Joosll @i Lande
Al s L

j&uliaﬂh}.ﬂl =L A G S Pl | Al 0 @
E..E.\L..unﬂ slaaiu Nl e

cile |yl e il (Android) wgu¥islael o

# ol g Amayy @
Sl HLaayl e

Agilegll A5 Ll Hyuas @

il e O e cilabsLat) e

.L_g_,.-"...:ﬂl olnid) e

3okl el A,k 11,20 s

£ 9 minall AQlgd) e igll g daysand) Jolddd) doadsn

Determining Project Milestones and Deadlines

$p 9 pinall Ayypant) Jo LA Le

LLL-'.. Sl s e iy EJ;..@,“M;JLJ@LJF_U bl fia
L&ﬁiﬁju‘mu&d}ﬂ‘;‘—ﬁﬂd! 4 "' l_]Ln.ULj.u_..oua
Aoma ys JLaSiasl Blee Sl p g, 8] 2 B pgoma Alad Ayilagl gy |

fomdll 2 a0l & jeoel | Alndil Dlies Algdl) LlSin gy g )|

"i'q.iLg.dl ..h:ﬁ.h 3 guadl) Le

ti)...u.u j.!MgllL}Lﬁlﬂ}{:nwl_)s.u?_}bjlﬁjﬁ!}mﬁjﬁllﬁlwdwl S gl

?www'f.tnﬁiml.\u

JALLJJdJ.LmjliELM_}Aj+Lm|EJL¢U§I=L&UiPL£x_LuLt.-h..Ldu\"a-_g.a.u L#JS.LA.!L:JJLW |-_‘:|..,-n1 Lg_d‘ _t.r__g.u _1._1_1:-.1:.*_!

+d._l.|.l.|lJ_LUl_\|JL_LJ.‘I-:]U #JJ:-.UE“J1}J1 Lg.a,_l.au'h‘ s_;_!::-.gn d.f_uLs_qu

31 453 LT g e gl | 1) RSy el

(t__éﬂjaln.fai'rui Ehle el Ii:Lu.Eﬂj (Oloeia¥l e ga Joda 13 lia DU J!J.i‘.?‘j.lu.u.u‘_}_ﬂl aalLl lmlJJL,..n elg¥ :;J:im_j.llﬁ'l
i Wl il gy flfﬂ1 |I=._u:j.1 ! J:.L!ﬁ:;d!il}..uﬂ._;."a}..u_g L}jg...lu-..ﬂ l_UJ.liﬁ).d.!j:d..leJﬂ Lq.m“;'}'rj_u.
‘J.AEU,......UJ thi: J—IJ-L Lu_j_:;u!_*r_l.n‘}“ .s_l_L.a.a.H dic rn:r_u W] Lq.ll J..t_*r_U |_£5_H .s_d.l...ul__:,.ﬂl aallLl -:L..ul__:,.ﬂ

dala s



Deadline Features : Lalgd) de sl adlas

A LM Dsamea Yooa auiny @

Jaad) lddal s bolocai¥ yluns @

| aa¥l i tpe 5 patals el @

SIES SV T

33,30 g Cnguall 2ya JIZ) #

PR P QPN (INON C L P P PN PORIPR N (VN -3

Points to Consider When Setting a Deadline

331501 Cagaini of Jaall dogii cioel) 433 gag < undl g dilgill el gl (385 Ol camy o
gl cBg a5 2 salil ol Uasel) Jalaia uals pung ooy

(6293 IS gy @, S00g ¢ pil| D) die 31 AasILs calalally ualistl adle! o
el cdgll 2 5lai M £y il 35150 LS cye aSTal @

Resource Management a4i gl1 5 412}

35 ma iilal2 o CBKAT FiEaS ok s g 5505, U galdiisiit y (L) FRS USRS b W VP (SN T S R W0 &
Jie Bugalll 52 5lg 1) 138 g calgll gl aally  Jlgady ccoLaladl ol colhgl! :Ja Luugall) 35151 cya SIS oty
3 st |y el

3 L8 Lgal aiitical yluiad s lG0) 5 50 guall Bua¥1 ISATiM 5 il g o3 bt 8 sl gt ATLREN 3 51 2N 2 i
panaiiy aadi¥y alell cilislsl suamis Auwdll ol g g bl cilillaieg ol Lo gt el Jady 0o Sy Aullady
O 0xSad - JU IS s 35150l il (ylandald A Lot e s Dstaidl ) o3« Lgual ainian) 3481 50 (330ms algl 35151
e LaSIl a1 5191 300) Coaiin 6350 (o Sty e g g g pdia gl Lo 2 Losala Sale 35101 35151 0155
L e Gl 5555 0 (S0 01 oSt ya Sy 3 ekl bl 3l Sbloni JLaa¥l 3Lanil 2 Jinatl of , s Tl
a0l g (3g 33l Ly 2 asLaill Slonil placn 25 gl AILaal 55109 seladd « 6 5] 2o ls (yen L g il
Augllall 3agandl ulaay

,iﬁLI.H dadazrdl ddae Ja=s Las (Lgl dadazilly Laall Akl FAPNEN @JLJ.‘.U 3_}1.31;1 351gll EJl.ﬁI;tﬁ-J::"_-l.uu;
syl 2 s 50a ] aluseiil 25 ,0etl 5,000 calimnt @bl Sainll ae by o) (Sals 36 LaS J5<T £ gy tiall
Atlen <) KA

Project Cost ¢ g it 2SS

5515 ligSa Lo B paTic « Judl KA Biaa¥l ol @gals auyladl 35150 2 Lals Aanl (oIS 5505 oS
@i I alglly slaa¥) e g aa LAl 2 5 50all plails  Lggalss Al cboumilly o d SOl s 4a Sy cadisall
wadISaI 351 5Y Lgiis



159 pa (Y IS ye Gylegd wllin

13 plu Ll A s

il 921 g 5l gll s Wlaall mlass Jadig

3 Ll puld S

398l i ;W g el oS 5 Jia Juadil caladd Jadisg

Importance of Cost Management : (a1 5131 diedl

iﬁlﬁ:ﬂ‘ﬁjlal
i ( T - 1 ~
A0 5l 3lad jalad @i a3 o o
qsf.u adls ol 3alad (9 dililac Jualy
\ ) " )
i 5 = .
das Adla ulas ylasl &
43485 yuo a-_dLﬂ_;J"JLEJ_}LL.gEf{.:, d"‘?'ﬁ"' g g2l 1 > MFM
Ascliall wilonasy 9ladi aiads 5l pall Ll 2 aelus
: (-
| A ud ) 3gua
Y p b -.IIII

16 g il AT paids 2 HLleW1 2 0550 U juoliall

Elements Taken into Account in Project Cost Estimation

P A pdt 351500

fayill 2 Jaall ey 3uyall slinel jyal 2452 fiew

r Sfdall g 21 gl

Lz 5 309N s latlly ool aall 2aISTg ccubima yull g el ¥ Lo Blgomn W1 25165 2 e
1@1\)&1

Jeadl dxlid degaatl cul Lo W1 2 e

sy ga el

Ol gl ypun )L elslatl

1 plaloall g S ladancd

Lty g oISt 3L A 635 Las 3ot o3luwa (e g i Bl il I bl gl NS BRI 2ans (5355
wadISEN aE dulee A 430U clls Lia W1 3] Coomy



Cost Estimation ad 1SS0 yauas

Crais 9 -l JLaSY dagllall 5 ladl fye L pud g A IUT 5 le Ll 3ol Alae o pasLadl 5510l 2 ca JIsEll s
sl aBllas

ST ES Ades daelsd A Sladod

Aol am pylall 2 dls (ol W o B 3558yl (49Sh aby g covd o JISI yuE dlec
IS a5 Aules da 55 I NS (iany 1,13 Jpundl eagay

o ST pdT Ades £ Sy 11,13 Jauis

EE.:JJ.: aj-).xll' | WA C s Jud ca IS auas oYl e h&sf.ﬂ__fﬁj A8

e cimedl :t_gﬁi‘ g ;L?J‘ 29 ﬁF: Gy Fr':I'I{'“,H 34;.14,_.&;_;;;1“&?_1[::_71_134,_}.4:[5 4_.5.'5.”55.” ﬁﬁ%,_@'
e { P W R (I P

O sl g s @l (o ISl 5 um 3838 Laga 1553 3 5031 (als
Sl dBuy La pam 2 Ag i ol Aale pulie

ca ol paad 5 a3l AR

Mbu;_,_mmﬁiﬁ.@t_a_dmly_ﬁ A ol e Jpay 42
f._g_.:_lu' Hl'lh}.e:-: ﬁ_g).m.mu .ljlﬁ..kmjlu,hi!}ﬂjﬂj! JI|I=J_!_[:J-'L1.I-_U.3$ _“t d _).._J.u.n.” dl_!..u...r:i.“ \_J_..LA
salaii O s JISEN uads A dae & G yall ¢ Lu::.:;la_”__;.wi._l ﬁj)-"""“HJ"“ ) Ll |

g -deal) il 2iil) Clgandl 2 203 yill @il i (1o

oaadd g9yl yaae e Lhgaie Labiall Glawly alls¥ guple | oloasly alyla¥l el gis
ISl s 2 clas] dgus M daaiall s (afs of oSy caddiSall aISE | st daloal

Resource Mapping 2yl g1/ (s

L&&jﬂlﬁ@jh?ﬂ__}jﬁﬂ JJ!#!:ngs.\u|uS‘.uJ JJ'%!wfﬂl&jﬂlﬁL&nmm
Ld.!L'; J__;.!j_[l aJ.duu..n.u d_'.Lds T-:..J..::jl _)_-u-_n.ﬂ ‘_jla.l-u._..u- [E’_j_)—u-ll! B.J.Taj.d] d_-._}...a.'. le}n_g| l_!.l‘g.q.tlegﬁ‘_}.ﬁjln_ILm
ﬁﬂuﬁﬁﬂg—wmhﬁm=mlﬁe'ﬁ‘drﬂ Ly g9 i & UL s Ao g9 -8l alga JLaS| alal
olaall uadgll g g g Al

Resource Types 31511 ¢1 43

;;,ejb-..‘ul Elg'l._i a3l ge C}G'D

O
wzal aall g (WY . .._11_5;'}71 l_L.qd_*-.L-J!..J..::Jl&a; Al LgJ.lg.:-u_glLa-u' ' “'i,g.q:_gﬁd.n.u__g.qln .‘l_ﬂj-ni__,-b oY
O ALLS il 3 )l 50 -

53929 9,8k ililae 24i5 8 @alus Leily AU Liiad 2ul cunimgy Angale jui 3)lga s O "

-

- b



Resources and Successful Project Management dsws L1 a)LEL1 551009 & J' 3.1;1

g ﬁ;u-d‘-ﬁ—ua-nﬁ—‘u}ml' Lasta¥! e Aalisell algall Lgunmid Aatingg « Lghisgamay 3505l @i
M!uﬂmd}uqﬂ;muﬁl} (Critical Path) z s jlutidg) Jlo alaziwbs ;Jlj_tum._d_ﬂjjluf
_PL,HL...':W caaglly @J_H.llL\.gjq_ﬂ..;.ﬂ;Jlg_utv_mni‘_{y.mu_ﬁld)_,_tl;Lud_aﬁ.;l_.uld_m Laa Y
o BB cya s e ol J5L 6L 3y 5w O (St e JULT Juran Sl 36 LS 36T e daied oL
S o Bl gl B Jula e Los

|. i |

o Lot 3 Al gt
rlonia p g pid! 35121 il < iy 8. T 3yt e n SIF A PR

aylell al ot 5ela€ 1121 K&

Human Resources (HR) da »dud? 2yl 2!
miall e 58 55 o 1S 2013 ) 251531 oy Bl 551500 5151 3

gl 328 A5 o) Rl Al 2 A lEY g algll Duaiy asdia 20! (6 pdud
: (Project Team)
@ 32 58 il 3o )8 Working as a Team (3. 25 (Jeal!
ﬁjJ_ri.n Jand ol osl 1,;..,.121.«14-']’“_!.4-“..1.1!3&
.,|_'_t1._1_.n E::M‘atl._.u‘}rl ..':'__.H"

JalSall (e Leg Bl Lo o 3 pall eline 358 Lol o 7 e @
AN slasn i e

el 3311 Jo il jlga olas @

LW padd) 33 @

Division into Sub-Teams d.c )3 Jas (8,2 (I @wd

ol Ja 352 JS5S rﬂ-&L—m-u:- Mﬁdﬁ&‘@‘&ﬁﬁmmjﬁuﬁﬂ Jh&ﬁﬂd—aﬂh aluall
d—u—aﬁ;—ﬂdhwdﬂlwﬁﬂﬂ-&m;ﬂﬁ&ﬁﬁuluﬂ"-M daiayly yauo ‘!PlquM‘f“-'-'-“-’i
M!%F#1ﬁg§.@dﬂq~leJﬁu;Lgqu,_m.ﬂ.J.ﬂl%J._m.uLM | 1 § I PUVORRI P S P
AL Bilien Zue 55358 JuB (pe dunid gl B Lgunay Aai pl1 a2 alell JLaST (S5 Ly platl oiagag oA
San By 5l 2 Jaall Sl

Jaall G 58 5L | riilane @a

The Most Important Criteria for Selecting a Work Team

ALt Sty g pasal)

g9kl 2 agles c¥loa 2 43,1l 5130 (5535 il 3yl ¢ Line il s

s B pall ¢ Liael Ol ylge

9 al| Ragdo a3 AalSieg Ao giie ol ylgas Bayall clinel Hlasl

1Bl | g Laay duasmfit) Olawd

St fya s jui2g Laall slaaia¥ly ulasdly cal 33N s Jha 3o yall elineY duase 211 Cilgatl 3Lel 4o
e |



7> L1 elemt! Jeall Lgilel po o Jolas

Points to be Considered for Successful Teamwork

iadlayg (593 A 1o Jliaily Al A ELL pialy Sualias LS 5o 5,8l 550

.@ﬁl;Lﬁl@L&ulﬂ:jgleéﬂggwlﬁ}a .

Auall Lgias Lgie JSI illg o033 eSS slimne¥1 Ll algll g @

Gapall S35 pal a2 clie YU ALaall aS5Lall o

KT ER S EAUTER P US [FPRE ALY +@ﬂl;m1§ﬁj}m1}4¢n¢uﬂﬁéjﬁl Cilgi® 3gng ®

¢ 12Y1 3g> tﬁji@@&lubﬁdljjﬂg‘ﬂ Aulglig ;Lu.“ Jaillg g l)Jli_}g)_....._dbc_q....uLj.m“_,..s_g.u .
il 2

il CBlaal 3aad e 58 iy Ba yall asg e dolamtlgde you elime W o cale | ill g la D Jo

Relationships <18 Mlat

e plell (o oS daiad S JH‘&W*AJM#JLJ‘%JLJ'J&“HJ—" L&Mﬁjfdlfmﬁ-bnda-uﬁ
A.u.-.dla m?JPljﬂ.ﬂLwMg.ﬂiaL&“#meldjSJ A3, ,iaLg.l!‘_p_n_muijluLu.u‘_,ouS_mu;P alga
L...a.ﬂJ_nLu...Jh_Lhu_ﬂjL.uj tj)_.ﬂil.ﬁ_k_;ﬁ alge mg,jg&ﬁjlujsds_u@l;ml {Dependenw}
bl £ g siiall 4y pammtl Lalaill oy gl (g g sl ?Lgﬁ_mmmuﬁ:u!wsdu!us_um gkt eslmyab

r-Lq.u_u! r-Lu' a,JLq.UJ.A.u.uL,iL ﬁ_fU"'""‘“JJ [PI|JLml|ﬂJ|JliLLwLm| |WE§ML#J1J‘L?L4ULMP4&JHU

L.,.L:&.E&lj.l.' -;L;.dll_-g._'u).ajus.u‘fj Mﬁ.@lmldhs'M;m!u‘M J‘J.r.lk_,s.uﬁﬂ [_.,_.u.-n
.-.L..Jl ol e }.mh_jg.ﬁ ,I_.,.u.r.LLé.H x.!n.Tn.ﬂ-_U

rdalaall caladladl t}“f‘_'&"‘ q_q_;l S L BIEY NN

CETNWI g Fai) §
A gl 13 o Jud 3l gl JLaS ] »
& OO o Lga¥
{u’-maﬂ s ) BERERY ‘L‘L&I\-!u'ﬁ'“uu-ﬂ'ﬂﬂmw&mul gl gy s
PEINWI - RINW
(Lo gl 18 1) (6,391 Zgl Tt i 53l gl T o i
kgt Aoy 2,

- = £ G ¥ £ c
Sa M atgll L gam o B 5ot A5 gl T oo s

Lo p g pmidl B lal 2 Aol foald) sl due 2800 algll “pe de gasms Jltﬂﬂlpmwm.w

Hlalatisylal dlas o alall G IS g aasll S gl 2 g pid! JLaiS) Glacoy Jaall pw dasliin 2. 5ue Luall
At bWy Lgldadg




Risk Management Plan jlalali 5 41a| dlas
il (g e pid] JLaST e Ll 5355 a3 Ll pdaliell (ye L alaime coMIS dia (f Julis ) Aasl ol Cougs
23,1l oL Jaadl Cpe cugrg 01 2 ylhay Cags ol 3k e Lis 2 dlee oL cuslond iy Jale 53 Jandl 2, Lolill
Aol slolien span g Ailain ! Julant tenlel pa W1 fye Ao gazea dyasdy: Lgiaglgl o ploliell (0555 agll (e A Loua
Lgtgus Als 2 g9 8l e Loyl oye
eolill @lase Lgga!ss 3 1 laliedl 3yl b Lega
Types of Risks and Actions to Mitigate them Lgie ot ! Sl e | 2219 Mol ¢ 9
6099 IS Lghaands ool s Banl o oy g okl GBI i dandasil @
SLEY g pdll 3,09 Amball Glomiol pa 2 g lelaion | de oy 1 haal ) Bllad 2.5 patied | O pouil | @
gty v faadl BlsS  frandl ity audl Lo
dolig Boyall elneY 151 0y 0B A olin | 2lad oy ooy sabilidae | gf @ pal 13203 Jlaiiw) 9T luls @
ol Zlao @gale datay (ol U
2l L | J15.e! Oy 0§93 JSde ULl ALasl dan | pay aludll oy 5 g i) RAISE Lo L) Cilusnt | @
A Uatl CaISal gl Jllatl ol gia¥ g gyl 350500 0y
2 Jeadl JlaS¥ b lial cilel jal puiogg g )bl Jouo danl o ip gl el ¥ Gopllall 8 901 juiaic g @
Aa Lol e Jaall daslal @iimtl Jolodl aludiol ol o pidl s50ehl 305 1 fre il eyl

Remote Work _u.; RY-yarcif
cilan gl e1sls Cabbgall d oy iy aall 2 859,11 (ya g5 1 (Telecommuting) Lisg 383 Jeatt pllaioe 5o b
Lgs Jons ) Raogll ol 28 121 pga (ye Calis aBge 2 Apduls o) AlasiWlg ol ghual |y
sl daga Jio alell psend Usllas (gylankl untigall Sadll 392531 S0 Y 3 3o oLy g3 pdie £ UL Jrn e
Al Bl | algll (350 ¢ I3y Jamy O 4iSias Aot o208 Jie 29 o 5

OIS Sl it (oo Jaal) igue g L1 0

Advantages and Disadvantages of Remote Work for Companies

& 2 Lot 30

walbgell Joe yie pdgildals dgas anad AU Gal LS o

SN2 Jaall ¢ LT Easd all colalalaall @ guis a3 atad alig da bl ,3ST s (ye (g lalall ()5S0 0 o Sas @

cJoadl ja ol

oo U o GLall (e asmlly gl clagiine pnas g cal 3aM g Joall duadl il cpust @

s duaind Uyls digalse sie J3H1 Cya 55 alss Jaall 2 calhsll )l paiul @

1 guall

s e Joall JLai¥l Siliugg enalond! 3 5] s ) o Lol v 3,801 e oISl 30105 @

s g cplaladl 5151 331 yag3505] Bugaic @

iy e Jalad! Lgo ety 1 cubaglal by 2ataal) Beia¥! Jloliell (aany Jooey ®

Ll Jleal e aad e Jaall duulin iz s gl plgil (any @



Al gall dad (s el Cigus g Ll 3o

Advantages and Disadvantages of Remote Work for the Employee

# + Ll 310

aadl 1S I Lol 2 agy IS Cabogll dpuindy s gl and e Jaall S35 @

Jaadl g cya Jazall aladl Jau) Silug ol el bl al aieil 2alS5 was ade Jaall 3y @

gl Adghed| 33 (yais Jaall elol 2 Ty )Ll 3y, @

Ay ) 3Ll s Jaall g Jundl (55155 (a5 2 @alewy @

1 guial'

Jeall 2 d53ha) e Laia W JeLinll (yo 1 3asS 1508 amas 45 31300l el e Jolall paiy a3 @
g 5 ySall Lo 31 o sl ¢ Jlad IS sy Joall Gnalia J3ill By (S5 Y 13 @
x5 Jaal) Apaalie Ly yuingnl 3ygttall ALl le S50 ggioes ¥ B @

Bl a1 0993 aas e Jeall 1A doleiai¥ ave ) 33l ) 5555 03 @

Examples of Home Construction Project Risks : J)Ld! ¢ L ¢ yiea 2 bt e dAlial
1.14 Syl 2 pisga sa LS SN Hlolatl (Lidl Adee 3 1o 3

J ke &Lt .9 pdies 2. g3kl 3 palint) 114 J g

JONPRY
Jaall 23Ul it 5l a5 » T\
ik puandl shasad Skt 2LVl AU b Lad HH H
,‘:,ju,1j+d1 . I;I -
Adleall ale! 3ill @
s gl) La Lzl @
-;L.fiu:hrh M|_).Taur_u
M‘%EJ}Q'&‘M! ®
il aall Haos @
.dea 3 SN -::-u_;L..:ﬁﬂ. J | dai o0 @
L= L?lc j"'a-‘J _'L"'"“' _.“;_“L”)LEE,U
a.d:‘;L...Jll ..J.ﬂ‘jﬁ-_g;';_'-#'l .
: il 2 s e
.rq.._sq...a.nl E |_LL'-J-- “ y L_,"“ o |_)_Tgl;'|-_U

2ol jalsdg ellad ] Gigus @

AlaSa pe uldlans @




ol

.EJL&@}T@JMM%LEF&@?&jﬂl 1

Ay gl dolaily A atizel | alghl suod B plo Ay pan o Lai! £9 83510 (yeuias .2
ama iey skl Cpecs dalaal Gaisal 3330 355kl

.ﬁj_;,.;.ﬂ.l jﬂib E«S_a-_‘dlj 3__;31}149 W‘jwh r._t__;.ﬂ ﬁi).d'ull J.Iﬁ._‘Ll‘:l.ﬂﬁ Jadins .3

{:_}_ntj_,_&“ EJ‘JHJ.«JJI- @ﬁﬁsimbidiﬁ-mdﬁﬁwﬁﬁjﬂt _pedla 4
Auledl! 1l 2l

13 a6 g pial) 250gH aaelglls A ygmdl dalail) yuis .6
fa i) ok Tulea¥ algll sl oo g il IS 550557
e 3 alga 1 g g il alge @ (S5 .8

dazd cabsll Gl sl (e Jandl pdlia puciis .9

13l jlaliel! e A0 B L Al | e MSCEL Jlas ) oLl 3515) Adas (3gs .10
fadl JlaS| e Lde 555

,ﬁgﬁllﬁ_ﬂjigﬁs}ﬂ|w&yk§)ﬁjl;&.ﬂ o

by |
LW,



Sl Blal e b @ Lty 2. 250 oS B jlcd %Jh&ﬂjgﬂmﬁ*ﬂsfjﬁ“%&ﬂﬂjubﬁ‘ e
Farad! 1agt (SWOT) el

vyl dladid g Llgadl ds gl :L,.La‘}i‘r..hi."nil Sldlawas (a3 pall il o

Alelt Ol ol ol Lol el ntds Jlal) Cya (3 5281 7yl e

.... ge®
..‘. . i & o
[ ] L ]
e, " =

il a)ljg




331981 3 ylalg o dISTTN 3 5150 Ira @ pad | 7 ) o

T45 ol Jﬁ&ll;i:?l%'&iﬁq}lulﬁlﬂ.@ml—aﬂs o

&5.)_;.‘.'.]‘.! EJ'-"E;E—FLEH o Q\ﬁ}hﬂﬁ‘ljjll L,._..‘.‘.': o

.Eﬂl;{_ﬁﬂ;u:ﬂ'l‘&iﬁ- E:_Lq..hjljl_?.:!'!_l E}.ui'l o

-ll. I‘.@#E
...-.i 1'_-&!“57'
"-' '..,..‘l s & 8

pl =il Gyl




el I e Y

u&ﬂwi L,.u‘}l.i.“

&JL&I‘ 3131 Ll y

o ien.edu.sa

Prnje:t Plan ¢ g »il! dlas f

aa).‘.a.UCL':uJELml!mLm.ngﬂqu :u.n.n.ud_uLm_gE-__g_).‘.ul!m‘;_aw)ﬂﬁ:um_ﬂmﬁvuﬂdhﬁm
d.nlq.:n_hl_\js_afq_ﬂu_al...n.ﬂu.a_g f'_“)"‘""‘“'l-‘;h ;JJ!J_&#J|JL|@MP|L&;55LMBW| L_.._..al.nf.t_g

AaladY Lo bl Comy due jo alga N po il 8555 5lel e pa Boliny Laglidl ooy Il gy il 3510

Project Management Life Cycle g9 il 5131 3L~ 559
A ol L g pdn JS S

-pogall eSSy Al L1

dalasillg oy yanll .2

aaailly 33 .3

@ Selly Y1 .4

ol clg! .5

Project Management Software as,Lili 3151 Sloxwa p

zeal ) e dall s g3 cp LA 350 ] clizms 3o 5L ulas @al dedi gy yil) @z g Jaadl 3558 @ JE5
zal 31 ux g3 LeS . (Microsoft Project ) s g o cid g g pSale e 3, S0 Ll as Jolaill @izl
bt 2150 L Lad ) @i all pglatl] Aumgie cali GlIISs Ao sl 5 g W19 RS AN sl g0l Aimiminn (5 5]
Slad e auzind I (Gantt Project) cu g caild xali o wle s pdie 2 anidiv -caowlill mali 5l
gLl Gand pesud| algll Aaslie 2 e ] Alasugia Aue Lieall gLl g e clie Wy ¢ oLl posLiie 2 el

N

1 Faiy L v
PRERIwET RERTWTY ll-l:l.1ﬂ1rl.‘l-l|l1'h1l'ul-ul

Wi il e -

TR

(Gantt) g&amiiiel.@gtjfm%ﬁ it Hor



Gantt Chart ol dataiee

5300 alge daulaii® ucluy Liia} Ll (Gantt Chart) cotd dathsne 45
’ Agiasliag lgaeuis lagy fa 2
//’\\ P h o T | oo u;.;}mu_wmm@_dmumﬂ;mbrw
-_ns:h_iﬂu.ulﬁc_abj.a 1:-_1.1-_1.....“...... u:.J_-.le.LLuL..u LAJSJ;:;.;(_,_M C_._,_!.lﬁ_}!n_d
u.\!ﬁ.ﬂ!.‘lid_\;_uus_u = SRS Luu‘ﬂ}@)_u_umqiﬁantt Project)

.https:/ /www.ganttproject.biz/ : Ll dayl )11 oy 2Eacs eSa g

Sl s i e el o L) g L3y ookl o152 ymad e 1 dafiall yac JEN ey
Al 0S5 Slagiine I a3 AELEN Cpa pe¥l e joetl B 2a yuall algall
€ GanttProject * i O X

Broject Edt View Tasks Resouces Hep
= © & % i AR E o C [ Cr + Q

{ % Gantt { 4} Resources Chart |

EEAMY DS -ﬁi E{ Zoomin & Emmﬂut| Projectstart v «— Past >  Show|critical path Baselines..

I
HI“ITﬁ‘Iﬁ‘. i - '-
ol -‘ 3 l-l TE iE I'.Ir 10 I‘t1 Ti! T!S IH 17 I1H ri! :!TU'IH 24 ]:".5 I'.Ei ]
Mame B‘-egmdate End date
o .
. .
plaadl pues manga Jgozd) s cezganl| ds gl

~L63E‘J1E32 Lﬁ-“'-ﬂglhﬂuh,gl“

* (1)) Cloud: disconnected RS5 Warning Errors

L EPPORUR : PWEL WS FEY P :11.23 5 64



65

@ GanttProject *

tdddom &9 s ¢ LY

ﬁ+{.1..1“_~_~,.] Newq,.;l[_,l.;dni.;:dﬁ_ﬂw{@_,.&llj Project .ila Lo Jdasissl <

(2 -(33ll) Organization g (ew¥l) Name las Sl <

9.[LEJL‘;JI|} Next 3 Lle cnidlie cnd e dassl <

O 591 010 sl () Sat 5 (Anand!) Fri ag daisl <

O (53150) Ok Ll daiial <

_ & Create new project b4
S8 Edit \iew Tasks Resources |
6 - Create new project (Step 1 of 3)
I Open... Cirl-0 &
Name
1 Save cl-S ] - _ :
SaveAs. CMGIRS Engineering Design Product Development
CF Properties... _& Organization
—. Import... .t]ﬁ Technologies
P Export... e, “
Print... curkp Begin date e Link @
® Quit c-Q http://
Description
< Back | | Next > I Ok Cancel
& Create new project X
Configure weekends and public holidays (Step 3 of 3) o
Choose weekend ] Mon [ Tue [Iwed [JThu ¥ Fri [¥l|sal [] Sun
On weekends no tasks can run -
Holiday calendar |none -
| One-off { Recurring
Add Delete
Dates Summary Type Color
<Back|| Next> || ok || cancel

s gade L2301, 24 1S




& GanttProject

—

Deiwt BN vew

Btk Aoge ¢ LEOY

ﬁ+{5_g.q. 3.':.5.:] Newtask_,_ﬂL,Jgdn.i..:ai{uL[PL;J,l]TasksldE,_,th.i.;ah <

L2 ] el 8l s By Z.i.g: el @i <

3 (4IS.all Cay a3 ) Problem definition JEL e Lle 193! mf.u P

- -

ﬂ' Task Properties... Al-Enber
¥ Delete Task

o 5

Defeds

[ ' Gantt { &) Resourcesonar

An OC

EIEE X RN -ﬂ-‘ﬂ @ @ Projectstat ~
'-_r.-' T )
AMTT: 1.‘.‘- April 2023
ProjectiSF -’ | j | | | | I
Name Ty | e ? 1 1 12 13 % 17 18 19
P
LII' E_G_ﬂ_nﬂxiiﬁﬁnmuﬂhm"\
EEM DS & e Project start  +
= T T
ANTTO 1-.'-’- April 2023
i - 6 L P % 7 18 19
Name Begindate  End date
! i | | |
12 13 16 17 18 19

B ok d.q..g.: Liil :1.25 Ka

66



6/

1 8 E.L:.;U ileas ) Task Properties o Lgl!) Tasks 44513 pa <
gl > P e

(2] ol Jasd jalset! 330 e daiaiatl S5 2ya (eaud) #1,15) Begin Date da il <

L3 PR abl sue gyesa lqil (3.0) Duration cas| <
O (5254) Ok Lle daisl <

Alt-Enter

i OC

Begin date  End date

Prablem definition

- @) Properties for Problem definition

f'._."' General { % Predecessors | {f! Resources | | | Custom Columns |

%

@, ZoomIn Q. Zoom Out Projectstat ¥ « Past »
April 2023
4 [E [E IT 10 |'|'| ]1'! I'IE I'H 17 |1ﬂ |'|5 li
* @ Properties for Problem definition

[ r# General | » Predecessors | {fi Resources { | Custom Columns |

Name Problem definition -Edit Notes..——— Name Problem definition | -EditNo
Milestone (| Milestone 1
Scheduling options in this dialog - Scheduling options in this dialog ~ o
| o
Begin date April 4, 2023 = Begin date =
End date April 4, 2023 E| End date >
Duration 3 Duration Sun Mon Tue Wed Thu Fri Sat ||
Earliest begin O |Aprii2, 2023 | 8| Copy begin date Earliest begin L
2 3 4 5 6 7 8

Priced i = 8 10 1M 12 13 14 15]

= 16 17 18 19 20 2 22;]
Fregress 05 Frogress 23 24 25 26 21 28 2P

30
Show in timeline ] Show in timeline
Today is 07 April 2023
Shape - Shape ]
Colors B Choose .. Defaul Colors B Choose ... Default
Web Link o Web Link o
Ll
¥ J"'a(,.ua-
¥ e e Ok || Cancel




dalainll jglisuns Aa51 550 Guia ) ol yidsg awckigl| easscadl! griie yaglad ulead 3JLIN ol 1 dalaindl 3L Sl

A JSEIL
@ #
By dage dbLo] Ly
Loyl e Ll 3 alasuly
@ GanttProject - o x
Project Edit View T Resources Help
n = :
5 Oax 06xx4an OC| [ a
4= Gantt { {§} Resources Chart |
EEMY G $3 'ﬂ'_.d & Zoomin & Zoom Out > Show critical path >»
EIF'-' .
N
GANTT- n‘*..‘- 2023
P Al S | | | ! | ] [ |
' : Week14  Wesk15  Wesk 16 Week17  WWeek18  Week19  Week20  Week21 Vel
Name Begl" dEtE | Em 'dHtE b ] SREE SM0ES I3 HHNES b= SMaE3 =T [ ] arss
F
Problem definition 4/4/23 4/6/23 5723
Research and analysis 4/6/23 4/16/23
Concept generation 416/23 4120023
Concept selection 4/16/23 4120023
Design development 42023 5O e
Prototyping 5/9123 51523 ==
Evaluation and testing 5/M16/23 5/18/23 =]
Design optimization 516123 51823 !
Implementation 5/21/23 5/25/23 =
© New task ==
@ Task Properties...
i= Unindent
i
A s 3 0ol i = Indent
Gl e Y algalls g
0 550015 s Lese dara ¥ Down
@) Copy
3 Cut
I Paste
% Delete Task
Assignments k
e 8 g ., = R — —
e L . Cloud: disconnected RSS  Warning  Errors




£ & e a & & "

alelly as il algll ghalainto.yppedls obp e oo Ll 60l aue o alge dd )l dagll (e 03
.(Prototyping) au s¥1z3Led1y. (Concept Generation ) asgal! (¢S5 alge mein JELI 1282 4. Lol e pall
‘e y8 alga Oliiaas ;_,q:.d...._.z_;,g_,_q...i,g.':i (Optimizing Processes ) Oldeall frwsdg  ( Testing) HLas i,

| & Gantt { {) Resources Chart |

vdie a1 plgts £ LEOY

Sk e daisl @3 Loy 5 30! L T B e e,
O ol Al aue o 3i gk Lglasd (5aLu d8Lidl) Indent

O 1o o alee L 3l alel) B30 Bt @13 5200 Jadl <

EEMd L &1 8 zoomin ©, Zoom Out Projectstat ~ — Past Fulure — Show crifical path Baselines..
IJ"' k_____ '—"
GAH};}.‘_ ) -“ 2023
A fraa= g
e inimek 14 et 15 et 10 et 17 ok 18 ot 19 et 20 7 ok 22
Mame Begindate Enddate ..., anz e agnes w0 L) sy B saRms
i
Problem definition A e |
Research and analysis 4823 41823 e ——
Concepl generation 41623 42023 |
Design development | @ Tacy Properties..  M23 e
Protatyping | B Uninde 1823 —
Evaluation and testing 823 )
u !
Design optimization | T O 1823 =
& Down '
Implementation 2523 )
@ Copy Lm
Project closure ¢ Cut 3  —
Iy Paste
X Delete Task
Azsignments ¥
1 Gantt | {§) Resources Chart |
WEA4 S5 & @ zoomin & Zoom Out Projectstat ~ - Past Fulure — Show criical path Basefines..
AT -'-- 4 2023
& il
P (e 14 et 15 ek 18 ok 17 ok 13 et 19 \wet 20 ot 7 ok 2
Name E“m'd“:. End date AT AN WY AQEaE AT ] ST SR212F b
&
Problem definition 414723 418123 ] Sy
Researchand analysis 41823 411623 r———————
v Concepl generation AMBZ3 42023 P
Concept selection 4623 42023  —
Design deveiopment w2023 5023 e
» Protatyping 5823 SMBE3 —
ey oe o] —
Dlesign optimization SM823 51823 ]
Implementation 52123 52523 |
Project clasure §26/23 628023 e
. - . ﬂ:’ . .

e all algll £L231:1,28 Js.s




[ Ganit | {f Resources Chant |

o e dniial @ Loy )3 301 Zaghl e el 3,50a 5 55 daiia! <
O (i) _o5las) Task Properties
(3233531 ) Priority dasls cya HLas¥l I3 Cpe gl Guglsl 8 <
O .

© . (5805.) Ok Ll dainl <

EEA P Y "'”;. -ﬁ: @, Zoomin € Zoom Out Projectstart + — Past Fulure — Show criical path  Baselines. .
EARTT -
Fmﬁl v } ‘ |V 14 IH‘I!- !U_ﬂ I'l_‘lf I“It'll IF_‘I'I !U..II IU_".H I;IHH
Marme E'qlﬂ-dlu Eﬂ’ date AT0Y ARTR e AgRT: AHlT3 SR AT g e LTATR
.
Problem definifion 414023 46723 Mol
e ——
—
—
-
F—
=
1
BN
@ Properties for Research and analysis X
{ r# General | w Predecessors | {f} Resources | | Gustom Golumns |
Name Research and analysis -Edit Notes...
Midestone a
CZ; Clonad: disconn Waming  Ermors
. + Scheduling options in this dialog . /
Begin date April &, 2023
End daie April 18, 2023
Duration T
Earliest begin O |aprd 4, 2023 [= | C.opy begin dale
- i L] ] '
* . L] 1 &
s e , I
Ok Cancel

70



=
= iy B,

:&--.':F_':

.9 5

B

. s S N R L - m __. - ;.,'hf
fﬁ_ﬂ ‘M'?ﬁ'ﬁ'&‘“-ﬂ"-’:‘.'l :ﬁgt&qﬁiléuwl Jahdi.ard_uwja&j_)ﬂqﬂd_uﬁﬂ| JaLn.d‘uﬂlL;_..u.u...u
A5l i ol ag s esncad

1 (Milestones ) du;eamlt Jolaildl o LESY

" 5 - & - I &
e 3 W eSS Ol Laon 55 A0 Aagl] o) Fonas dage 801 <

v 3ol Adag il

;qf.o L) e L] Sa [ pailiasd!) Properties 323l (e <
(Fsg=ll Aazill ) Milestone ;Last o v 3os

O . (52154) Ok Ll daisl <

© .00l Lolaatl 3z Sail <

| & Copy @ Properties for task_10 X
B Cut rgmtiﬁm“'ﬂﬁm‘i | Cusstorn Columns |
B, Paste Hame Design selected | -Edit Notes...
Assignments r|
Schedulng oplio diasiag -
Begin date 20, 2023 B
End date .‘ﬂ.pnl 20 2023 B
Diuralsan .1 I
Earliest begn O |Api2 2023 | 8| Copy begin date
Priorty Narrmal |
Progress EI'I,;Z:
Show intimelne ]
Shape | "'|
Colors B Choose .. Defaut
Web Link : | @ o
[ox || cancel]
& Ganit | {f Resources Chan |
EEMY L -l:-j @, Zoomin & Zoom Out Project start > « Past Fulure — Show crifical path  Basefines..
r A
Gﬁﬂ;}rn];h,r ) i -‘ 2023 [Desian salacted] — [Product nsiamarted
— ol - | ' o | sk wear -
: Waaak 14 15 1] ‘Wigale 1 T L1 ek 19 .ol il e
Mame Begindate End date |..., A= ArREY A AB0E% STy ardsy By Aermors
Prablem definition 414723 4623 [ -
Research and anabysis 48723 4118123 Gi———
» Concepl generation 41623 42023 p—
Design selected AN 42023 Py
Design development 420z3 5923 —— e — |
Design developed BI1023 &10023
Design optimization 5823 5MB23 m— |
Implementation 62123 512623  — '
| rosipnened  soos sosos | -9
|

A gl Lladl (L331 :1.30 5s



e & naile . (Resources) ayl 2 (Roles) ylaa¥ asusi @i cil® e ali 2
Al s gl aaidy (R g JSi 2 (Roles) H1gad @il e Sy edlizalin 2
il gl el it 35300 5 5Ll pe alie 531 A8Lial 5 3,150 plgat elitil I Vgl plimins 3 5oma 59

{-__5_).::'-1.1*,.:1“_5.&;5.*3-}_;71 ﬁﬁyhﬂp%{_‘rﬂldﬁs‘ﬂl

1330kl 3lgal o LEGYW

L1 (=Slasll) Properties ;oY S (ga511) Project 433 (e <

a2 sl @ul B (251541 519a1) Resource roles cugd dedle (ya <
O (wla) Add 3 e daiial @ i paill

e_La.._mlEi).TaJL; j_:,‘jl' _}1_5..':1 E:LE.H_a.n.'di L

@ GanttProject
Hel=w8l Edit \iew Tasks Resources Help

e ax 06xx@NBn 9DOC

bl Save Ctri-3
Save As...  Cir+Shit-S

ﬂ-q @, ZoomIn @, Zoom Out

Projectstart » <« Past Futul

—, Impont... @ Project Properties %
E Export... -
i Name and description | Resource role 18
Print... Cir-P E::m
Calendar i
ae o o
Research and anaﬂrsi% Cloud document Design Engineer
1 P
@ Project Properties e
Mame and description | Resource role
Calendar
Resource roles A Lete
Cloud document Design Engincer
Research Engineer
Design Engineer
CAD Engineer
Manufacturing Engineer
Testing Engineer

=Type new role name here=

350gkl y1gal hiil 11,31 k2

/2



a '] '3 e T 5
j_q..g.nl_is.f_‘a__;.l_g.qsW@Qﬂﬂ'ﬁ&}”&ﬁ&ij}}yluﬂ|irﬁﬁh

rayl ol o LLG

0, L 3384 ) New Resource W omad 3315l ) Resources 4dls "pa <
> 3 )34 oYl e 5 (e

& GanttProject
Project Edit View Jasks

9,[;@31] Name _81 <
9.4__._;;_.11 3 3all 1_:;.3.-.4_&..33 <
O (52'5-) Ok ke daisl <

0 e L Gl <

= &

{ 15 Gantt { 4} Resources Char
EEAVY DS

@ Send an e-mail

Add from GanttProject ¢ Name

ANTT. Ty
project’ %
Name Begin date | End date
Problem definition 4/4/23 4/6/23
i Research and analysis 4/6/23 4116723 | Total Cost

Total Load
un}Ldl‘!h}Lﬂl}:aJJquﬂbmquuhjﬂJJim" 1 Testing Engineer .
(3,5e!l dalaz2) Resources Chart o 1 cacalll
{1 Gantt] i} Resources Chart |
+ ¥+ : @, ZoomIn @, Zoom Out Project start ¥ «— Past|
il ey
HHTT . -?’ ' 2023 |:'E;.|-31-' selected
i o { | ~T= ]
Week 14 Week 15 Week 16 Week 17 W
Name arzrzs amezs o3 3023 a
@ Ahmed project manager
@ Al Design Engineer
@ Khaled Research Engineer
® Fahd CAD Engineer G
@ Nasser Manufacturing Engineer

Cl=ama

Teshing Engineer

algl! elist 11,32 Jss



"a:_l'.'_:':-:_:.

»e g .
-

.9 5

plgall 35 g0 Crad

@i (35l5l1) Resources cags 4adle N Jau! ‘E.i.gil (=ilas ) Properties & <
o ‘m| olg] diual o yd ;é.’.u.'ll .m_l;.;ll (3_1;11 !'.""""1} Resource Name ,ual

O . (52150) Ok e dail <

© Lot 2z sl e <

{ & Gantt | ¢ Resources Chan |

EEMP D S £ 1 @ zoomin @, Zoom Out Projectstat ~ « Past Fulure — Show critical path  Baselines...
GANT.T Wi -;-,;-i"']m [Er—
S _ 7 -’l\_u Wéenk 15 Iw-tﬂ - ﬂ-t-‘.f Iw-til Iﬂ-lﬂ — -'v-:n Iﬂuhh T
Marme Bﬂhm El'ﬂ date AT AT AR Y =T DR TR SHATY LR L] SERDE
Research and analysis 4623 41823 —
» Concept generation 4623 42023 P
Design selected 42023 42023 *
Design development @ Properties for Problem definition x
# Prototyping Add Delete - Task cost
Design optimization | ® Calculated: 0.0
_ ~ Set explicitly: |00 |
imiplameniatican
— e

lgl
/& Gonn] W Resouces Ghan'|

+ + @, ZoomIn @, Zoom Out Projectstat * «— Past Future —

@EANTT 2023
project

| salects | Do -| -_: vlnped | Product ir gl !
{M ] | | | | | |

13 Wesk14 Wk 15 Wk 16 Wk 17 Week 18 Week19  Wesk 0 Wk Wk 22
HEOTE A Az 8023 #2323 AFHNIF ST AT ey

BZR23
& Ahmed project manager . - I I

s o Design Engneer I EIEEE E

® Khaled Research Engineer
=« Fo D Engnes INEE B
 ® Masser Manufacturing Engineer ..
E = Osama Testing Engineer .

&

.ii-lu.ﬁ-qﬂ ayledl fnases 01,33 S

74



dotad autadis (Finish to Start) aula elgoyi asde {;_:ui{wj calgl! g cledlall O elaciani
Jelanitl g ;_u-..ma_ig.’: :Lgil aw (Concept generation) a ggat! U_iﬂﬂ.g::im (Start to Start)
o e LS {Flnlsh to Start) aiadt elgma ¥ Laguddle (yaSa o sl iidy . [Hesean:h and analysis)

Lagiaads o opal 3ie IS5 (Implementation) aasti, (Prototyping) A_Jj‘:ﬂ zaledd!

L.

Segas I
.(Start to Start) asiady dtad Lagddle (eShuw el 1gly (a5l S5l

ralgll Cra Cld e dBLSY

0. Lgases ol JJJ-*nr'-T"*-ﬂ-a-dﬂ{"l-ﬂ-aJJ

dade A Jaml [;-.3.5.:.11 ,:_p-'l_js.l) Concept generation E.q..gl (=ilasl) Properties ‘ys <
@) Task name casly (42:Lu)) Predecessors «ues

O (52154) Ok Lle daisl <

© (1.0 o) Finish to Start a alell cp dusl ¥ 28501 <

gl AeMe I Janl . (Jual!) Implementation 4:..53. (=iliasdl) Properties [pa <
4 lgaaed i Ly A l:aj.u [E.':..gi'l F,ﬁ_...1} Task name ;_a.;nij (aa L) Predecessors

© (1.0 3,051) Start to Start (S Bl 43 dassl <

O (52150) Ok e daial <

—

!M-d”ﬂﬂbal

{12 Gantt { 4 Resources
EEAMY DL

AMNTT: '1
project’
Name ]

Problem definition

Research and analysis

Design selected

Strong

[ 1 Gantt | Resw-:est:hart".,

[ ok || cancel|

EiEMP % L s — ﬁﬂ @, ZoomIn @, Zoom Out Projectstart ¥ « Past Future —
_‘"
ﬁﬂf];";“f _: - i e | I | : = —1 — ':E:|:| ==
Name D [ & = oy v hew e san men
Froblemn definition 414123 416123 t‘:{“’:ﬂ =
Research and analysis 416723 416723
» Concept generation 417123 4123123 Ei— e
|, Desipr selected 42023 4120023 @
| -.De.rsig'i daveicprani 42023 5923 e

i



Design development
Design developed
> Prototyping

implementation

4/20/23
210723

5/16/23

5/9/23
SMz3

5/18/23

alell o culBSkall 2oLl 11,34 Jes

Ok
{1 Gantt { {§} Resources Chart |
EEMY ST £ @ Zoomin @ ZoomOut  Projectstart v « Past Future —
AU ' “- i |-IL esign selected |Design developed| |F'Iu;i set im
project RS ! Diesign selected Iw” —— Product i
. sk 13 WVigak 14 149 Wgal 20 Week 21
Narne | Begin date | Enddate |, 223 577723 5r14723 s2123
'

Problem definition 4/4/23 4/6123 3028023 |
Research and analysis 416123 4/16123 _i—

> Concept generation 417123 4/23/23
Design selected 4120023 4120123
Design development 4120123 5/6/23 _—
Design developed 5110123 S10723 @

> Prototyping 5116123 518123 '
Impeermentation !
Product implemented 572523 S/25723 t 4
Project closure 5/25/23  5/28/23 —3

daa M3 0yl SLiSay
b
(g ®)® ®Cloud: disconnected
sha - L [ )




@ Properties for Implementation *
! e# General | » Predecessors | i} Resources | || Custom Columns |
Name Implementation " Edit Notes..
Design selected | Milestone B
Begin date May 16, 2023 E
Design developed End date May 22, 2023 =l
> Prototyping ol g |
| Earliest begin 0 |Aprl 2, 2023 —|| Copy begin date
Design optimization
Hormal -
Implementation "
| m=
Product implemented
' Show intimeline [
Project closure Shape i
+ Colors B Choose ... Default
Web Link o
1 Ganit | {§} Resources Chart |
SEMNDYH £ @ Zoomin & Zoom Out Project start = — Past Fulure — Show critical path Baselines.
Hn;!rr‘];rtlr ‘-. ma LM RIRn geisria :. | aRign develnps . DOLECT |MFisEaTia :
ARG " Y tmr  mer s was ey e
'y |
Probilem definiion 4423 4823 == 4 !
Research and analysis 4623 4nea ﬂ
» Concept generation 4T3 42323
Design selected 42023 42023 *
Design development 42023 53 BB
Design developad 51023 51023 Py
" Protatyping 51623 51823 _—
Design eptimization 5116123 51823 |-
Evaluation and testing 51623 51823 |_
Product implemented 52823 52523 @
“%e, | Projecsdibslie 52523 52823 |
[ N ™ = - a o B L N

&

bl e Al Anlal algll 1 JLeS Y il Aalis| M1 bt

: Aagl! JLaS) Al ABLAY

Progress a ye A1 Jaiil .liqi' (u=ilins) Properties 'ya <
O i B Ul ey ()

O . (50154) Ok Lo darsl <
© Ll LS| Wl 0¥ oy o) S <

gl JLeS! Al Falia! 11,35 s



Sae S wlilai Jgus dadas L_’?.:.,Mnmmuwlun__, La;bssggjfﬂl@%@jﬂ Jalaad] juis @l

1L g pine dadot

ool gl e daiial cile g piia dlas Jous Jadsd <
© bt e ettt gl 301 200
| B e

e-{iél.i:h-}Bﬂ‘hl'Euanaiubl{

@ GantiProj - O =
wnlmwﬂw -

B O &: ¢ <<l OC a

{ 4 Gant { i Resources Chan |
== A b ﬁ.‘: @, Zoomin €, Zoom Out Project stat * «— Past Fubure — Show critical path Baselines..

— —— |
[,: ’“"""[}{5'.” .5‘- | 2023
F II" T -EIMH IPHIH I'!HW II'HH I'!“ﬁ' Imu Imm IH'HII [I\Hti'l imn [Hhﬂ:i:l ]'F'HI! Week 25 Lﬂﬂ L
Name Begindate Enddate |..on;  azo; ames awens amams  anom som3 seans soiml SOOI GAE M3 aARml eRmRl
Froblem definition 414123 4823 - “inans -
Regearch and anaysis 406723 &I16Z3
» Concept generation a3 e | ﬂ—q
Dasagn selacted 4120023 4223 L
Design development 4120023 6923 e
Design developed 51023 51023 | +
¥ Protatyping 511823 518/23 l |.v-=q
Imiplemantation 501823 B2223 : Fig J'é - |
Product implemented 2823 B2523 L
Project closure 525723 s2a23 | ]
() ) Cloud: disconnectel

i N
FL;&E&L&J"M@ |3Lg.;£%5};@léumnudhdg;b|£&'ﬂl
(! el ) Browse
. J
Doustia-coci or CssEnter 12 £ e
Bawe

e g pdes Jads 11,36 €5



L
o

- & Ly
-liu-nﬂ&ﬁ;af{'_jg_;iJLﬁﬁnﬂfﬁﬂj&ﬂ&ﬁﬂ@@ﬁj&ﬂ“dﬂﬂh&nﬂﬁmm

:Ej}dilnjﬁimkgﬂ

€% (a3 ) Export sel yual (pa,all) Project 4ails ye <
9.[L,Jk:dl] Nextjjt,iaJ;L::lﬁje‘{EﬂLEEJF;_alq] Raster image file ;La i =
O . (50150) Ok Lo daiio! @3 @ 1 sl g pia s 0y 5 6201 il 5t AW 528NN oy <

| @ GanttProjact [Engineering Design_Procuct_ Development.gan]
BBl = vew Issks mesouces ey

|4 Properties... ﬂr*_ @, Zoomin €, Zoom Out Project start
=1 mport.. ;‘- 2023
F Bpen — AR -:w-nu Imu "m-nu l'.l.lnmuu Iﬂulr I'rum'
| w‘ B'gn m Erﬂm IR Lor aa L1 Fh LRl ek ETrili; Ll mp
% g - 464023 4523 ==
‘ Resaarch and analysia 4523 4B | B i ] f
ibﬂumq]tgﬂnﬂﬂm 4T AT l—!
| Design selected JEVE 420 ' N+
@ Export wizard b4 @ Export wizard X
Select export result location (Step 2 of 2) Select exporter (Step 1 of 2)

|ﬂﬂng_Daﬂgn_Prudu:t_Du\rulnpmunt.pngJ Browse... |o O Microsoft Project file
File format [MPX (ASCII text file) =l

Publish files on FTP ) Yes

® No
- Chart export range ) HTML report |
Start Date | March 26, 2023 | @ HTML Theme |Samara |
End Date | June 18,2023 |H
) PDF report

PDF Theme | Sortavala (iText) Ti

Y- 2,

File format |PNG -

(_) Spreadshest

: = |
File format |Cawma-5eparated Values (.csv) |

o

O

< Back |-‘~Jext:~ | Ok {mn;ﬂ| .”{E-an:k;.l Mext > | Gk”| Cancel

- ..

33gaaaS uile g plia s’ 11,37 K5



(St il 1 s pal 1 5l st o 1 gl sl - 1By A datai Lae ST g 2 e 5 poiien Lgh 1 ot 3 ST 0,50 o
Agaaini (Sad ATl Aalisal! 3515t o (Lo yluaiisn!

st | Slgadl e gl | pe 381 9T S g o OB el g 2 p g 201 3)00) Alad Gt

Gzl g 2l plesad) sl o1 1) gimll pus Ala 20N pina s ALGT ISy deauyll | Sl p 08| posnd dlaih piio o

3ol g Ole ;i) peas 5 it g i g e plaill @adld 1 e A8 Me Ol Lalga (pauali p g s 2tad

Cresad 9 33981 (il CuSon g LB oo i putinins | Lgaaa @ 1 J1gue W ibaan g (231501 51 plalad
(Jeall 2 anail aiiig algll

..... =
-I-n._" —_—

e, * * . &
rﬂl — 11| u|l|r_‘|

80



cai_gltj‘q._aﬁmuj.:;u-.._di:@;mwﬁiﬁjﬂlwwhdﬂgﬁﬁ..s,_u.u_-.‘."rfrj_,.m.h.hé- e
@L@Jiﬁslﬁimmjﬁﬁﬁ?uﬁff&lﬂi;M\.ﬂaﬂll,_]La.:i.jf-\."r.ﬁl‘rj:bhulhi.m!j:iajlj.!.ﬂﬂlﬁ_g
P ai g pleb! Ol

JLas : e lga (prauali AN g gyl Adas il (Do e & 29 94eS iyg a8 90 mueual g pil dalas o
Ej._ul}_mj*”\_‘c.j.qj i gl 2B g Ao pig g aiomll jugaigadglidalas.a JLL::u.nTu_wL:I|E_dEJ__J|3l| Al
(Joall 2 AdEI aiiSg 3l gl yasainiy lgil | iue gl ol S gy COLE zald o pusni . Slgal

g o ll Aad 8]y (pelelin W1 ol 4301 Jilug pluinia! Jis ALaia ST piie ¢ guge Joo (ioma § g il dalase o
ari] PUHP.:I._-E.L.M.L&..&}EJ .Ejudiﬁﬁi&j;%bﬁjﬁﬁkﬁdlﬁjmﬁjll%m:Jldp'l.g.dwg.'dl
PG 25 g 31801 (s g Aulgil| de (gh] dsionid S g

Pagy

'-."

ae, °

pu_c— 1l ajljg




Ol Gl 2 LS g sl (s il yglay il el o 0!
bl oda HLES mes caug clidg (Audgarddl 4 el ASLall 25 5 0]
Ol ollama juglad (he Wogona po Sl 108 2 19S5 o A0l 35y

Al el g8 34 2 Lgomas @b

OF Cya sy il gias &5 £ g piall gl aesll (psSias

.dgﬁk;ﬂi#ﬁjéﬁdﬂl&hﬂ&jﬁ{j% u&‘_ﬁhﬂl ;L&u&d__.lc
fraanil) plgil 2. S5 @8 3 Ll Jols callastl el pumg ooy o S

JalSally puglatll g9 pdia And D say Gy 1ALeISEL LgsLaniing

B
R Cislans Sy crilion cen Al & oSS eateilin ol Méj&&%
alall o clBMall 2. <o @ g piiall 49 suiall &yponl] dalaill sely dage
ol e IS Jams Of (S Lgia g ¢ euleatlly aIleS | s Lgin 6

3_195:.\.[1 t_,.af‘.l...a_-'-ﬂ :'_;."“"’."'.‘f_})"ul & ;Lil?&gq-jﬁ q;uﬁt_ﬂ_\_;:. ft.:u'ﬁ......l
algall L Lill Auadagll 5151l s oMel

=4 |
3 i



gl | g il Blasm 593 Julos <

a8 g ) Ak Oliles 3 puu <
<ol ylal

393 EJ'#!&WJ&H&‘-&?HT‘IM <
A Bl

ZLON lad p yd yuwad <

g9 ) 33131 (ye dale Aol @addd <

Aladt Adal Jwelait Jden <
ey

.@wmw

M Y P

c(riurdigl ! tauad L 3 guadl! dosdan <

2 A adsalt )l ga¥I (n juad! <
.wwlwlw

*@Mlﬁiﬁ_ﬂ{

RO T YO TR S WY
.@M Al

aldie 2. Olwlal 2 53801 <
o riusdigl | At

2 Mgl HLAS) a8 eondi <

Budget
Cost Management
Deadlines

Design Process
Design Strategies

Design Thinking

Human Resource
Management

Integration

International System
of Units (SI)

Product Engineering

e : Product Life Cycle
» «» Management (PLM)

r TRy
—ad IS5 1)
aulgid! s gl
fuf] I ) Pl
(eeiand |
(il | S

g pdiadl 31901 B ylal
Jalszl

7l | Bl 3593 3131

Project Management
Project Milestones
Project Planning

Project Timeline

Pyramid of
Production Systems

Resource
Management

Resource Mapping
Risk Management

Scope

Stakeholders

-yl
padbas (1o Aol ¢ g3 BLESLL <
-3l gl
Mﬁl o lllaall

£ 9 1 35151
Ay gamd ) dolastd

£ 9 el
go il dadass
g.;.apt_u;ait

oY plad pya

R A FIEY
.1-_.;.131' M
FUETE N FNEY)
,;_iu:.*d'l

PP P B Py




@_;Yl A ed) 9 metauad .2

LeS (A g1 Lgam el ¢ L g Silamialf easad Sl lis ole Sikom o1 00D B T Llal) o palicemss
Alas¥ 1 AN Ay JISE £ LESY (FreeCAD) 1S (6 58 ool o Al biwicus! A i
L9 33 s AR 2g (Lgsad] (Gbag g 301 Joae A (ool Lidai T Uad) G patiasy
ASTH SIS g ioal | Lealatil g Leaidgag Lpaanam ol Aia S (e 8 paliow g cAlausy

alaid) Calia

L) e 15318 LI Ualt ysSew 3 of ) oo duleia

g Ailad! s ASLEA 1 juas <

2583 s miasad | Oldac 23081 aan <
A3 moslal HIS 2

(it gl o S ol el iy <
g Lol g Olasusnl) pudge oo 2

O (b yalt G35l e U paly <
L Aalint) alas¥)

AekS 9 (o )| (Rmpaiaad O btoss bl p 8200 <
RPIPPS

5a0aie JSLA alasvie) Al jies <
J@al S Alaa W1 LMD @l ¢ LISY

A58 5k Adld ) Ol Acta S piliouny <

o L A ) @etauaill 59 eian <
T 9l Zagad

o A g ¥ el gt Ales Jons <
LA gele Slawmna S ISE

Z3Ledl g murbigh) muaiall| pggite B pay <
.H.g_;"'.a*q

AOLE Sleguw 31 oy SLAMWGE Y s <
LAl ASM

A el AIS (6 5B el p A <

bl | Zeal ot 2 Lol ! sl A uiindiun <
NEPHIE S ([ P P

A SN0 A GUE Bl NS 0 <
calaa ¥

il 9o
(FreeCAD) als g ,a<




Lo

Js¥1 uyal

d.d_g‘.*fl zaled! 9 paadt

wawresien.edu.sa

Design Process @taad | dilas

t( Design E¥EIE)M15JjJF;LJWQ_};ﬂ“jij.@“bCE
ol CLIIS @uanail) 3595 <3 yads  dd 3 73900 L0 ke @l
FMWLJ‘#JM %gﬁj+ﬁw1ﬁm‘dlw
Lh‘!...!"‘“ A sl r:__n.q.‘.aﬂ! EJ_EJHJE n__:-_ﬁ-.il! J_lg.lnﬂ M&ME}}M
2.1 JSal B eiaga ga LaS

Research Phase Cond| Al> e

?l'_u.u (o o pall _L'IJ_'H.IUJI Bgig. qﬁ.uu..n.nﬂ 3343 iu.‘j‘fl sglas]l 22
.1-:--1 e a Y +,;__r1.-n.1:=|.|.u.a.u d.d_g.q.u J._v.L-...Ln.._-;-.‘hT!j. LgJ:u_,.Jl als_sll i 44

d.u.!-.nd.’i..u.nl_j}JE_m -;Lu...\! dde Hloe¥l 2 a gl aSluasdl

uLl.TLq.'-Ji

S N s g i) LY el gt eanitly il gl csldlasdl 35
3 gogll ladill g abink asuy alall A 5y osbasly dialisg dalay 4—13-1353-'11
oilagall 3ty Ll o Santh HLui oo ol 603 (gl 2 coil e e L2SH M collgt o210
Al )l Glae e el ciladls alaia¥l juas ane e 5.8 30 ps
Lol oatigh el gs it gs il pglins o 0315301 sl o il
ol Eon Lagin eSO J5 100 Cye @i 1 e el 3g 0o pglian i a5l Al gy Ly
aiiall 5! il gl piall laand! glall o e s 2aSLAM @ alaall (e 53S0
el gun d e ollan praas il 33K,51 12,2 K8

ASLudN 1 La) gall

IS Lae Wl aa by A%l pe Jelantly s s DU o) alaieiad 34as8 2ty 20Lai¥ Jolgall @i
P|mﬂqdﬂ“@ﬁ1w&j@m R e UL T s dems g il
_th!j).._@.aﬂ HnL::nlid_g_mjLn.u )_......dlul Lasg . ,iﬁJJ'_l_a.u.I\.l';_'ll_.‘hi_'hJ Lcliag L yas
s Sl Catine Conlinl panamill ks claiill 585 ol o il el jud 5 Jem il
diujbmﬁﬁjlwpmﬁ Ay 3y play Lalieme 28U o )S (1S 13 2 gL L
ol La yaio oye Hladl i, E.!M?lmwﬁujid ;L.....Hliu._m@fq_gﬂd_a; 4-:_1L1Lu:r|jl slga!
iy I ﬁuulutgnggﬁ.wluwuwy Mia 1o lia atatey igilal e
soadall latill ATy Alggin Loy @Sontll g LgSlunal mie 21 3y ims il Conalint Lgasannas
.amﬁﬁaﬂiﬁ%gﬁgj@mmgﬂw)ﬁﬂ@ﬁé}Tlas,;,ll.ﬂ...d&k_:.-__u.aLi._..q...nsl_:a:ﬁ

e pu12.3 JS2 A
T sl g g @Sl @l gl prea N Jguosd! Filad] i 3 )luald s @ieanlle




L5ME 4SS el 1 2.4 s
Lncaall sl

ol ypancall Gpasiny o +=H3+Je44d‘ajﬁ'ﬁﬁiﬂ3diﬂhﬁjk Sl Hluee 5k
ol ol B LR |P|uwﬂlu|ﬁﬁ,wj%ﬁ;migg&ﬁ|
1l +:LFLI.LH j-l hU.d.l—l.u.ﬂ.UJ}_LﬂJ C 'f”i J_ Jl_'l- iL_}l:&J‘ Ld.w:}LL\ 1_}1)_;.:1-'
».U.r,___;._q.un.u_gca}_lgja.rj‘ H'm;.uLm;L&‘J_ﬁc_uﬂiﬂ}LwaLL'}n
_}.u|_1_+\_g.ula.r_5 L&mhjmﬂ‘@&h@!ﬁ@.ﬂmﬁaﬂwﬁLﬂﬁhﬂ
_}Llubn-_n.-.“fn_h.:.ak_,.q.unu ,_pS.Lg.a_c.u!.b ;|)_u=':a1|r._4_r.1=dd_1_;_5).unﬂ de Y
jLu.:'}TL M?‘;ﬁhﬂﬂj.d@aﬂi1_ujjw|ﬁ#m1wbyw
ptinial il L) @i i Latiiell 45 ol 3 jglaie Gutag il ol LiaS

il asasd g 2.6 gu

o |- | T i
f U - |
s Fl—"_;l_"fl_u'_l.l.nll—'!

slaa S el 3aeliesy

A piid ) Olwlal mle

G glguradl arplill g By ) peileasll pulid By bl luwlall @le ot
b wlp a4, Sl el wlally glas ol auLJ!t_q;..;q_u.-.@l_u_\ﬂh Glas !
Ta|._1_ﬁ.iLﬂ-JJ_..uqq_us.__|_|:- ﬁmmjd_..t_mmun wmenﬂu_ah_,amq
R Hu._.u mmwdmnwuwlusﬂuuu il by
u‘qmuﬂilrhﬂe—?eu“—*‘—?-'f—” MW‘WM‘H@@_GL’M?‘
eelllail Laag ogliasl Il @mgmqjﬂmb A8lS 3o e 15348,
U5 )kl delie le Ailieas aloeal 593 polindl by L;LLUJ.M‘_,_L.ﬁ
MM‘QML@'MH%+MM14MLEUMQ|M|U_E
aasail! uu‘a!ygmﬁwp Ao L]

e Mt

2l Ladles ye ST 12,5 IS8

l-'II-_A_T-L-u.u.l.n'. el | 2ol LS l...'i'i'_g-

Prototype Phase 93;‘3‘1 z3gad! Al pa

ol Lo 1091 3gaill oL Ao o 2 Buus il glainll Jodis

ciliiolglly el jutl 30 tas gl 73543 @uenal ¢ L2l Spamudll Agds :gjéﬁmcz.}q:dmhwf
el 3395 (ya 8 Sl ol J I IS Lavadgs o5 A HISEN e 2l 3

o Ay u—*'l-a-ﬂ-”c—u-l'd—u-d‘-uj;m sl L_:-‘;E"c'-‘ea-q-?ﬂ ?Emm‘ﬂ'.ﬂ‘ihfﬁlu:ﬁ'ﬁul:ﬁ'
Zuse 01 3lghl g alaa W cyalally el Sl Lgs Loy Bakiiell 315kl o (e 5L W raaal] (S
Al

4 45554_1@4_,15‘271?;};& e Llal @ ol gl Hlisl g 7390l @ reuad da ‘_,J_g'h'lcaj.q.dln'l.q.u.ﬂ
il LS | (Additive Manufacturing Techniques) WLV acuall) OLaad alasiul,
(8 peiaid | DL ol calas W A5 deLdall IS (e ey pocadl A0 oW 230l poglad e dalal
PRSI ‘__,.ﬁj.n,gs:-:..ng‘ﬂ : fie (Subtractive Manufacturing Techniques) ati3y ysis
5l adadll =¥y pasdly el @¥15 - (Computer Numerical Control = CNC) ceulst |
B0y il w5 S 4 (e STt Bl (ya Jle Ssiuma ple I z3gaill oL g

il o e ﬁmilu_q?mnﬂmmmhiumjdﬁl 2 3gaill pualS (W sl
Ol Oleuial 30 e i oy of (il ZLi3Y Aitiie o slga sLaa ol el Gl e el 2
A leill miill s gV £ 3gais

Jgagll Cllaty a3 Juaall (ya b yatioall dan | ) 82030l @ueeatl| aidaida 3 e ol aulealt 1 S5
Hmmy}sjwjl)s;dsg@?;mgﬁu YU E RGP T | DH PO I |
aladgig a il el L | s g1 gl ol 2Ly 3 g 411 deiitl )



Ujj'l 733 e LAS! }ka__)s.ou& 1.1_}3}...9 |}_.ql-ﬁ_l.i.u.” z3Lad! ;Lmlwl_j.w:b_b_!d.:uLm| RSy
24 :d_ﬂ--Lu1 ;J_a\_J_dC_u.n.U Lt lasdl Lol gl ‘_,_uﬁznuaw hh_,._.n1:».1_-:.-_1_..“!.1j.'l Jraadl (nSail ez
d.dﬂuj E—_.&Lu eldsl N da bt i gy Laa i350a0ia n_mbjs.a[_,.!:.muﬂ Sy a8 il a¥la
+Guliia JS Les Lg.'l.mu.aJSL.Jl.-.er.U ;u.d,! Oy eSad fq_..'l.._.,ds_..‘._] _.Ljs_u _mtmmuhud
|| ILEL'E”I_L_G.d_J.ﬂCJLuu.H J_...L..qhyi_mul_.‘.“fl LPM‘,_.M QMILJEI_F}@ELW
m_mﬁ;MjmlmlumﬂuiudhﬁuJal CJ}QJ-;L..uﬂuLu.‘hT!_Jmﬁ_Fq.ua LHL@.;J!C_._;_LI

ddadl) aledd!

J‘—*"Jl y ‘—"J—'-Uu-““)-ﬂi“-“d-‘mhm““us-“k-‘s desiana ddoc (pe Gl g3l dan |y L0 Aelds 12,7 e s
19S5l At | 3Lall any yyslel g ansiall oy ol A ulio 5T Lgland cudlyatll yaa, A3l gisadl sladl
U;Lg_dlc_._mbumdﬁml_,_m Lg_hma.ﬁu‘#unuLu!UJld_mLﬂ-Jln_mux_UJj _,JLQ_JIC_._._L!L__,_.:J_@‘AH&_J@M
d.n.uj.d:u_gj.du_ﬂ M‘ubd_amfn.a.‘al!l_,hum d..uﬁ‘jejj)ladlaiwu;jjiLu‘ﬂijuﬂ PINEARER LY T
Aladtewls (el ) @S NS s sl ga L.;j....... sy 3¢ OSJ g cagalll Ldj‘le zaledl aniiail dalizme (351 3o dan gl

taaill Lt jglall

: (Final Render)

Gl 3 laill A adl g 518 Lomse o | @
Al vl Al Laglas| @

Htw&muaﬁﬁuuw

M&L@L’Jld_*{-ulugJM'

+||- ""“-“-

aluss AW r'""l .'\".I|_JII|T"|;;|-|:2.E JES

3l ¥ A5 e

..'IL!.)'EH 4 :}L\d..r.LJaﬂ d.Ta.q.-.nl_g.u d.i'ch..a?Tb @u..n.J‘_g {CNC) M EN

Testing Phase jLci %1 Al ye
IS S P PRV IPPE S+ NIC MPEN FYEYRIIRES [ ARG JOLA fnals
algi s J_nﬁu,j_g'}“ ;j_qdlj!d_u;.,._nl ereaill 2 IS ol oM At 7ol
I_;;.!J_I,!L&._;.U JEVES | N UL S PO X EVRSE S i) I SOV - R EROR
raplaill o) pon e Joytailly £ oAso ¥ BglS5 yatyly gl 1o pplald (pus A
alae oL Lagl ol @ Il il laa¥l s e glool Wliag  daa U
Lgie «giielt A9¥1 Z3Laill eLiils @eaual
Al ddsld Lo

J_ah-Lu_«x.ijr_n.uﬂd_Jﬂ'}*lCJLq.du HL&JIWL@I}JIJL%IL_;‘HJ_@JI
fu...q..a..n[_,.,Lé_,J!)_g_qul Al Y| z3Lad! qsf.ﬂjq f“-“-‘"l' -_T_;L..u PR |
Ole gamae ag it LeS cdan |l aui6all e t}ﬂﬂﬁwlwmﬁ
Moié.gm;mlﬁﬁjgﬁugau{mﬂus Groups) s ol
Aozl Sl (1K) GUaSs LYl s Aagale ol yuad ol ] U3 sy
LTy’ Y B A P W e | PR g | ~_1Ln_g.a:.-|-_.-n Jie cdalizel! Gl Hloal olass
L.n.a.;:)_.5|\_j5_..u»_d!)_-.d|§ REREN] c_ulb‘_Ll.g.;HLUﬁaLa.mh_g_t.au_quJ AR
JM!ML,.J'IEL...J'IM L.:r.-qu.a_ﬂ @jiuMl@MIEHMIQ;
ol L ol Als ye a8l Ll 2 Lyl 03 Sl B | ulons s Lgule
PRELT{

e la¥ 1 Ll
aalid too )_LSJS_UHW.L@LMJE_MMBJIHIJL;&}U@
s_‘!J_g.&LdJ.md_l.dG,’_g_ﬂ).b.y ;U-Lu:hLlC_q.LdJ‘_p_L:uﬂ.‘hﬂou:;mll g P
_}LL@!L__,_aM@Md_uﬂjjl;_ﬂJLmhw L_)S-“-‘E' d..Lq..:Ln.ng! Aiauls g Cricusd
455038 Slaunl l_UJju!JJFJ_hu”jLﬂin.ﬂ;Llé_ﬁlj_)Jn.ung?l 1.!_5_a_-_1|l_j_¢_'.~..».‘1_5_1_ﬂ»
S ey LS comaninad) 33 0o GAsia! Jlesi¥! IS sgaiall e
5 ylcu 33Ul e JL Jurw a8 o A5 2390l @ lasnipe SE11 Jandsguin



BUNURUPIER {
: ( Non-Destructive Testing - NDT)

053 Lasgi (e il colantiall sl 5
Lgabh 2 ot gl Lo puans Dolsh I Jamsll

33 gudoml) yualial! Judow

: (Finite Element Analysis - FEA)
_J-l.-ﬂ-L!.lJ‘ d_:_Lm- 4.|.1-j...:.uL‘h- i L L,.A
.._4;_5_.:.” A_alisel! ul_a._ruja.Jl ':_ﬂ-i-_ll_}js.llj
NSRS T

A L] 1 231 ol ISa i

: (Computational Fluid Dynamics - CFD)
Joeldi 3 e 55 Ly wl 5SLe o
o Lindlg il gSHI — ;;,1 Sty J5l el
E‘;.;,LL‘ Ao |d) 3alsll

L]}l_-. LAH.J.JJ -dl_l.'l_g.‘h"l E.“-Lq.dlu_a ..'i_'l._.'mJI-Jq‘g.Ta.}fq_u f A el
La_;‘h" |J._4 Cyedl alnaly d...'lj‘ﬂl t.*qu.dlaM__,.-.g.lm dasg s LI PPN | ) L P
*mjﬁjuudumﬁum#@_mwmhu_mﬂ
J_._.._._'II auuﬂﬁu_muuuglﬂmﬁ_ﬂy 4l
d.mb_g.ia[-:m:m_u..ﬂj EuL‘ﬂ_}Jﬁ#JSLJ‘M@llUJLu_ﬁ'_\ bazll
etk J.,.ﬁ JLu.a-':'l B 5 P 1T S PN b1 | I TG | [ T PP | R P
dolais . ;.-_Lu.u ubjsﬂumw{wun Destructive Testing - NDT)
calaeiall Aads sl il el slas) el BVl EM'I M_m‘:-l_q-_m
3lS Ll liasg {Cﬂn)mwia.ﬁhﬂuwluljﬂﬁlmb
gy« q.ajs_..u”_,d_u! ugjmﬁmlﬂwwcawuiu_g Lol
S e dagiy Alaall 306V 3ledll e Lo plims La | 3als
éﬁﬁwdhwfrfﬂ‘%m‘ukﬁ”&m@#@‘fﬂ”
roliall Judod alaziols alsmlgl_,l._‘.:._:h@*@l;.u;s_iujj_aﬂ
bl JS_ 2y 4LI34 . (Finite Element Analysis — FEA) 35 gast.!
sty bl Lty R sl ol by algll sbgal J b
.(Computational Fluid Dynamics - CFD ) dulust! adisl! ISealios
TP PP JON PP IS QEN B IER | P NP T O PR RS P
2208 gl L opae aSa delial Lt uall e 32 KI5l il idoe
Olass e cnabaall deluy Lea (il (lga 3050 2 ulaw Sl 3.
3as,ke e 000180 2.10 5 2.9 OIS gy e Las Yl 0 JLs ke

Al w51l ISalins 45 jlog 53 guzel] joliall Jdas

5LJ|-|_ Lo

sl Lol 3 plat Lo adloll ISkl al 35500 12,10 Jst
7 —pla e o LgS poma Juads 13 (Hyper - X)) 8!

a.-.-l.-.-d- E.‘lj.q.-l L_-,.-E :_L‘lll,.ll E-.'.ﬁ..ﬁ..‘:.l.l J.-q.-:L-l-i:'I J,._-.L-n_“ :2-9 H_In'-:--.-a'u

Dptimizatiun Phase (fuusid) dl> ye
M! p__}_ng.ﬁﬂJ:-ﬂ! a-._.uhi{q.u

L].\...".ufq.nﬂ-_;lLu.n-l_gul_g‘h“ C.‘fj.q.lll ;Luu‘ d_nlq.a_}l_)i‘ F'ﬁ-ld_j+qﬂ-l.m.l-11l_,iﬂ4_lh.mdl' l,,I'-“"J"JL'-'*'! ;q.u{u E_r_n.r.qﬂ LJ_g‘ h-.'a_g.qu‘
@jﬂ‘ CJL!LI.H}HMJ L{u@u%ch?1jl#ajhl‘iﬁ.&mrj 4%%&&4@41
ubs:Js:ga_uﬂ_s.@a._quh_}_t:?uﬁ_@;1H1L..__‘.:Hm@nuh@j@fﬁlammyamuqulumﬁgi_azﬁ
Al S A ST @uecaill Jas gl ool ) Lpdimnl) 52 LS ity I ceasmill Al y0 (6355 Ol (S

88



1 ¥ 50,5402 3lowadl 3)locad LAl 2Lisd! Yoy JUL! Jarew e
iy oo ca ] gl ISal iy criucetl 33 0070 CL&.! J>1 yas (F1)
@3 d.ai.u--_U F.u._..;a,L...a...J! ._1I L._.;..‘h* 330 a%adoeinl C.*.Luu_g_q.q...al'l
TRTRCS q...'ln! 7oLl u_g.r.-.u.ua- ,[ﬂ.mL..a.Jl e dauals el s (g poes
O el @ uanad Jundl 11 Jgonsll L‘J‘:‘-“"L." Ogegiag
im:jhutj}dlhmb@jjuﬂ Ll ey @303 @ el
Jj@#ﬂndﬁ;hu&uwlﬁdhe_}mdﬁ PP |
et ol YLl VL RPN .'h_}lj..-n_gﬂ.'h.t.ﬂ'_ﬂ Al jag e
Ol Alac A ya Lgid coniiSs ipiiall Ladbudl yusles Lol
Pt (UPUSJ-BPUEN LT DO PR W E VPVY
liles oyt a9 Cneuseil| A o Lgifnm 6,5 A lae ilia
sl 6350 Ol (HSas LaS (Bl slgdl ﬁlmlj rsiaal|
ewaal ehsl 5 I A8 anas¥lg aslosY
Additive Manufacturing aaLs¥ L acuadl|
LY A5 ilio olaluzea ¢ LE3| Alac g Ll ¥l picn!
aalal pbatll ey s )3 g B a a0 Lalosl SIS (ya
t_..?...a:dl aal kb _.u_...EL;._'II dcuaigll 3guall fpa 8BS0 fp s paliently
E__n.n.....:-...\CLq_......'IJ (q_m.ua.d| n_th.-Lu..h.n_..a.uuS.q.quS - IR b |
R Y Al g 32 1aS ST Js_mujjw z35aill
oo Liagl @l Satincad 18 S oS il sl o3

Aalasly piaddl Alac 1212 15 e dalae Srus

Subtractive Manufacturing a1 I3 (v aucualdl!
Gl e SLa ¥ RSN clelum e oLts] Aulac g BIY IS (o psiactl
degasma al il I3 @ty 1811 Lgd3ala gl dalad e slgll adl))
L pu2 gy llally doyloellg Bl oSl 2 s alalll il ool 00 de gitia
;l dalazll "ya Ll 515 al gl Ml_}}‘,l.a._h.;ﬁ...ﬁi__,_“dlj ;'331_...-..:;‘-_111 ;,qum Cya
LS alasiuly iguwlaﬂimm+ww|éﬂ1@ﬁM1
L!.ﬁ'_!__.JJ.'I a.&U.IL__,_HIPHJl_}l a,,_,_pLg_dlC_._:_U @f)_.slﬁumm
dgllall JSEN I gl @

AW UM et Adlee 12,13

Smart Automated Production Sar % zLaY!

Mﬁﬁglrgﬂqu@@iluj&wﬁuﬁ “Lm1t¢@ulaﬁﬁ.i;1};:ﬂ_n;¢ e 15 Letiaat S 21 V1 2 Y1 sy
il daugil] ol gaatl culs _~.15.tlau_9.q.q...=..t|§.uu1)....sj MquL,JLg_dlt_.mJM\_,LuﬁL@u;j s Sy LYl
EPEMIN mwlumuluﬁﬁudﬂum_h;ul?:u@m;rmmm ._.'i_"n-!j {q_g_l!_"r_l.l.ahﬂ_a.usu.‘ Lg.nIJ_-u_.....IuL_,
AL (90l gl il sy (S 530 B Lot ny Bl S S yomd Ly Lgluiiand JLEN 5Sg  y¥gecadl gl Il 200 (6 i Y
Sl Uadt G151 536 53T (e cauaiall Ay I LIV fio Lauid 3 ya slge alaininls Lgeracats clin L) saiasfay uliidy
sl LEL alall 33501 e 250 50



Prototyping 4.d _9".?1 Ao~ o

»_U.a_gu_a_u_ﬂw_f_ﬂu_g‘_,_u-._,_..u_u_..gﬂ leul;njj_gd_}_gjlu_tabjmfn_uuﬂdlm_udjl {_uUa.!r:m-.“;ﬁ_q.qu_qlq.r_i_uE
Jq}ukummq@;mq @lisg ¢ Ju}ulgmq}uuﬂljﬁuu gl il a5 23BN alazul
ilagsa 1 ;LM}THLEJUQJLALPMLg.qu (CAD) ciwlttuclivas &mdlbaffﬂmh u'ﬂk‘l Cecu sl
25058 3 pgums dianss @5 5L L3N o 11 LSl yuntighl of @hacll agds La ke slas N1 28308y L5LE Laaigl

it AN | Joalatl Jaa steNI

3D Drawing Techniques 3las¥1 395 mu )3 | & LCES

als il gs 3Las¥! Pp L PPN I PUES I (- WP N | dzdl a (Pictorial Drawings) o guaid! Sila g 1
33hma o ye (351 po S (ye diiiplan @i iued 3Lao W1 35 YISAT 2y yugecit| Cilagas 1 il 2 259 acalnl
1 p el agen JI) G At plo0l Ayl liay

salall Sslat! oebal | J5lacie Jalel

B ¢

skag¥l S8 il 12,14 <

e e
Bga g e S ranntigl! @ 1 2 L1 SO0 35l 58,3
! Vol eIl A o Cansly e gl das o @ G 2 3geadll
@f‘ i ~-,.=f"r Olabizes BU ndgl! @ Il s Glegs Alin . il 59 sl

@ %3 8IS (0 pe J9W1 £ 9 acay s pall A9 2 7 dgaill (Ld 2

4 SeenlS o pas S g9 Ul e ns o (Cavalier View)
1 .(Cabinet View)

1
*'T'* anﬂl&alj@&uuﬁﬁ@ )_Jalsu.a.ﬁf.m.:u!m
Mﬁ_}.ﬂ.ﬁ@ﬁ?‘ x_r_c.u.ﬂ L_,S.T__g 1_.,_L.a':ﬂ L&MCJ}MJ

ol e aluall Jilate @0 2 ala 1 S50 739001 585
25mll e B 5 G gl o 7 dgeill (3 pe @ e 390
@ o (L @ I 2 S 1o pad LOMS alFig o el
<\v adazeall LoVl Ll o5

oakaall | Blagl) g I e Jlke 12,16 K5

90



w31 (T 235 llimg ¢ IS Gaall STt ooy SLai ¥ L5305 2 3ga il in pe (g opaill doliun ¥l 2 @

:Q:{jjb_u!
slas¥1 LS o e sLap ¥ A8 7 3Ll (20 52 @ :(ONe-Point Perspective ) susly a5 8,50 s staie
o paly M 3% acd elacadl e Bty Aadi (ye doglaitl ois Ty Al Line 4]y 2ul ) doglad: aluiiuly

391 2 5o s Aladd e 2105 4y)Lite 3315l doglasd! 5uS e 555kl @
2,81 daglasl 145 :(Two-Point Perspective ) oM 3 3 ystais *

el e aline Lalds &M (ye 2a2Y) Laglasdl | o ( Three-Point Perspective) S H5 &M Hslaie @

A2 dlaz Ll ool 303

Fii _|'.|-I:|'
N
.l"k "I. L _‘F e - i ii
ot || e
- X e eyt Lo 3
sl
..I__J d_'."TF 1 11'" ‘1_-..
0%~ G -
S i G MEs 5alaie D 55 Hslale Bukom g D DAS 3 )3 jelaia

aalall LLEL e abal ;2,18 s

$plall ol

ala W1 Calotl (e ¥ il |

Soslaill bolinyl atial 12,17 i

_Ldb:xll..hl.ﬁ.m}’l

clgadl oye c_"ujJJ laa¥ LD Lq:aﬁ dalaill dola Y }‘_:.j:,
cilgadl oia yag0 Eoo sdugladly ca Ot g caala ¥ s MEN
G132 Ly il p il & 001 & demintl ol aglal
S alalsy) 3iasy (3Sa JSI 3l ! ellal
ROL PSRN B30 QR S JEY PYOWIN| PWES D PSSR

pealy Gllad e

.(Exploded Views ) Auwaaill o patt Led Lo ezl culoguy £ LES @y olel i;vsf-. I bz ﬂgul

: (Bill of Materials - BOM) a1 gl) 4318

A_I‘I_}js.lij .ﬂj_“ &uu-d alal & d_ulﬁu_# .ﬂ_,_“ P )
UJL&_J'&LL“L_MJMJ}UI d._q.ﬂJ.aﬂuLu.mdu

autlas ¥ AAISTET) as g JST AalSTT)

Lo cudi ;39 i g cligSl pu datiel] aladall Jbeu

&M'HL‘_}H}
(Assembly Drawing) &,_-.m:-..dl PR { yi

N = —

&J‘}m}_mhnwndj&&mr__mmd_m)h
EL”!-ME' +‘:.‘|JLGJJ1@LLLI-ELU-¢_"IJ.E:'I l3g.33000e
;M@M t—“—“‘:’g-d' lT-'_UJl_‘I-JI'hi_F

e 13 rogeddl s lia
15 15| suslgdalad| uds pol
5 5| saalgdala;| lselye
2 0.25 e e
5 5|aalgdegamal 5 pate 339
10 10 sasdodde | ot oSl
37 Ltloa W1 ALaICH

h:',.l_..uJ-.,.'n_tr.'l_llLl_l.ﬂ_ doslaadl 3 I_,’.'-'- a_q:LT’l_"!,..-u E._Li..: .E.ED‘_IE_:..

a1




Luaiit) (o yal!

Fidl e e g S el manicilagu; 98 Gluadill (o yall
Jd daeand 488905 )3 Y ol 3 VL ABMe g Bus Sl
52155 Lo il ol 3ol e s 3o JS 5 @ L Bale L Sl
c?_‘_q_?_'iﬂ n;iLq_;...u_:.ll.ﬂ._.'-_f:ﬂ...J ,::qu.c)J| l_,lc_g *'F'l_,:?-d’."?l MEE
253 Y Ll W1 Sl Al @ gdd Ailimint] cilag a1y
el 3 ¥ 2 LY aiatll WY 2350 3‘""5‘5,"1 =il aglall
L S B3ioma el sLa¥ 3 SUS oy il B0
Lgaiont Comes 2l mulig<L |

Prutnt\;pe Rendering and Manufacturing ‘;l ;‘x’l t3 3...11! E.L_.:f 9 e

.3_5.4.1J| |J..ﬂh[=-..5_1'_|.|.u.1_5 l_.,.a.u.a.hﬂ?l‘_l.r.“ ul!éuhuﬁ‘_g.b.uuuau_&| qu.‘?‘.h_g.m ;Lu.u;'} ._;,.a).-ﬂdLLa-.ﬁiLﬂd.uh).mﬂ
peiaad i3 (6 53] lan | ya o pall U je 2 @5 () eaalad| (e cOpaiaal |y Aeleal | Golmial e 4o pa) 5!
cBglly JUI sbgy Las  I5¥1 235l

h.-JE"-*" zagadll o s G5l ple MG 2.22 J5i

cidaatl o3a 25 5 n Y g dasdl IGY 7 3salll aubias J_u__,
dLndia gyl ;,L_h..aa:r-.nl_x_a._;f! I (e el aluall OSasy
@.Lq.:nl“ aal pls Ii=|_1_'1£|.|.q| gl colay W A5 ol Uadl Fie 2215501
i ko | p sl (e 3 @S| alaziw] ol (AelsYL
oy Aadly ST 05l 3Ll LY Al ie (CNC)
. 59 g Las il @5 51 J Gl dadll 391 235 3
faslls pladials gl 735 L1 2835 30l 12,23 s s ol (Iterative Design Cycle) ;!S5 acowail!

APRTERDT o




LD
L

aalsls £ : (ol Lq._‘é%l:hﬂﬂqadlg w1w1;:u

e Luses s il @aaattl il ol alaien iy dag 5Ly &350 z3Leitl ¢ Lts] (a3 .1
.(CAD) cwulsl

= e & b -
+‘q._|.q...alﬂ E_JJJ{‘_JJQ}....:_"M q.L*-.J..d-ﬁTq_*E)ll _‘11-5_[1 Tq.i.,.ur_u.u' H‘:TZ

Ziigalll ol 30 5L AN ¢y a 12 e (CFD) i Lol 81500 1€ st 3161 on 1af .3
(Al

L A58 2 3Les Y uliall Alileia clage Il aniig .4

3lap¥ 33 £ 3gail) Blio¥1 ol coinlS o ye Byl a a5 ¥ .5

orsazill @u )l Cye legd Adumdill o yall 3515k Y6

LS gl ppamill ilagles o 3 Las 1 3505 duvoiigh s 2uiall cibagun )| aoiiiods .7
LV M 73k LaSY 2,281 doglasdl e gostaill dolawl alusin! yati .8
.Jazh {:,.I;‘a"l 7 39aill 3lge 713 Alee e (Rendering) Lo yall xllne Gulais .9

(CNC) enslndl al sty adl @Sntll al il 30631 #3Leitl oLl oS3 Y .10

sl 1 3593 & o] ) Al po TS 4.‘.1'.:-.11_'.'}'13 lﬁdﬂlt‘_ﬂdlﬂlhd:hﬂ o




.WJIEJ}J%J@&?'EJ&H *.'-qulc_':_:.;.ﬂ ﬁ@ﬂij@&ﬁ'}@ﬁﬁﬂj@é?l@d}ﬁﬁi#j o

+M$EJ}M g];arlzﬁyulahﬂﬁrwhbd%uﬂﬂyquwl@#;m o

‘MiﬁJﬁémmfigﬁﬁliﬁmﬂ'Q%ﬂ alasciul duals ,53) o

R ]
.li.. a Bt

I-I-.- - ,3*.;.3—#
aE g, * " B8

Pl il ajljg

94



EﬁMi;Q&l@[FEﬂ}EJ}H*ﬁH*M} (CFD) '@L@lélﬁl\&_wb._u L EP plﬂwiwcﬁ.@ o

ol A ¥

.J_Q.T&h.*:l'! :l;.h'lﬁ.mlj r.uul.ﬂ..ﬁ.ﬂ ;!I..l:!'l.u.-m_, iy JIIL‘I:H' da S0 Sle g o110 &ljﬁll Oy ) W d_*lnji E‘:bj o

Al A S zaledld (65 slail) ma pb1 351 dat A5 SN 1933 Caieo o

_WlquM#l##“iﬁﬁﬂ'ﬁﬂ'&ﬂ'ﬁh@#&é} o

“'Eﬂ'
eeq, ", -

e, *. . s

Pl il ajljg

g

ity of Edcatio




et BT e paid ) Jaaly

Wit ien . edu. sa

ghl;‘dlgujdli

Al (=3 9 (PLO mteadt

uLaj......).I'Ij:Lu‘ﬂl Lu'i_'lLﬂ_g._n.n.I).H I:.J:;n...-.u Mﬁm;uﬁlwmjfuwwuuhuﬂmlMLdW
<ilag L L@'I n_du}._“_,...ﬂjuLu‘k”l 5L wleges ! 'Ia_l_ﬁ-_u.u.l-_g (ilaglas g mraaill cilaslge o pal daigl! .LJLu‘:a‘I 40 35
zaladly L@l»_ﬂu}_a_pl_,.dlj:.uLu‘zT'ILE}L uhyﬂlﬁyﬁ;%.’ij:}my fn_u.q..n...l'l quujm1M+umhﬂlj1 d_all

h,m,_kf_m 5] fﬂ...a.‘LLd.ﬂﬁ!_g._)_.Sl }L....q_uLu'}‘! 455

2D and 3D Design slaa¥1 M) g LS ‘n.t.c.nl"i

d}ul Loy oy da lehﬁm,_y.....udjl (Two-Dimensional —2D) slas¥1 508 erewatl! i
ZD J.u_gu..u.u!_-ﬂuL_. a!diﬂqu.amlnﬁ M#“#MHMMQ& d‘ﬂlu.ﬂJLF_)"J!j
JL!.J'EH asLis Ejhd!ﬂhm!wdujﬂuledg}ﬂ|ua}@.mjuhjﬂ|j <l g W1

Jslall :3layl B alaxiul @ums Jiie ) (Three-Dimensional -3D) slas¥1 AN @eaatl] judy

"

.3 S gl CaaSIL fe (e 8D duma JS& e LaBlyll @Il 2 e ieiadll 2 e (St g Gl g o pall 5

LV LIS ES il agan s 3 Laill Joa clagny s Lai¥ A uinl 0 3 Ladll aluieial Colodl i
lial (youin  Gaalls pulian ¥l e Lo gh ans Los ol 25U 280a e z3Laill 028 o pe (Sas
gmagdll Glally a W) cilpaie & WIS ety 3Ll cligmilly Jodlaatl sl W1 38505 730l

) el dlacl gy Laglisl @ g calay ¥ A5 44045 501

Comparing 2D and 3D Drawings slas¥1 4.8 M 9 AGUS Ole gu pI ) (o Adylaa

omaeatl] iliingag cilaslas Juo gl ¢ 3Las¥ AEME Cloguu 11 g SLas V) 2SS cilagan 1 (yo IS Al iieiaal duuiigh 2 @
logdn At ) LMYl oy s g5 S pag

AW AL Sile g,
sl o 4583 cilaglaa ( L;,L!afz..ﬁlj 4uial ealagus 1) sl A5LE cilagas I ?Jﬁ
2.5 (Assemblies) Clacemidty ol 3 ¥l ¢ Lad¥ puiatll Alee 2 asiiod Lo Lilleg
a2l plasiwl s LY A58 oleag )01 Lad) @l Ladole g ablad¥l g dnleall ay LAl
St LaS L Sgmas 1 3oal Lo sliin s Lol 8uds s (CAD) ciiulond | 5k s sopaniatil |

ekl 22LE e Lo ye ol Lgielils

alaa ¥ A8 Olegu pI

Craieal g ranntigall s La¥1 2N 7 3Ladtly Lingl Cd s Sl e sLas¥1 A5 M5 il g 1 s
DS agmy Lumall a6 S g ol ol 5255 LS colyl ) BolS (o rmctl gty
I:.l_s.a;._..uh sale Slaguw Jl papoitl 1o cLad @y Slgdl) il gl 1S 1Ll Lgal izt
LJL:?MMUASW?P;}_}F L&Y Jbﬁldmmﬂmhu}mh&n!_p
cAGLESY g A 5 Laal EFJLmll-i*_thG Slage Ml o0 Sl g« L&_;.J_}Tn.rjub;ull iq_ua....:ung_
25 5Lan 2Bl 1S Mgl g | agiad 38T 3 La W1 A5 M5 calaguny £l (590 O (1Sa3 I3 g
LS 5 Lting Lgda joxs e 351 gald 1S Mgl H38T 0465 ool (9Sa0 Lo w3y W1 5L cilagn ) £ Lty

El_'lj',.q_.'..:] _'.L-,f;l" ‘__,.JL.L*- i 3 :2.24 B
V2 4l slag¥1 A3



97

bW A EMEL A5 SN Lo AW | e i paiia’ 2.2 9 2.1 pudgad| A

alas® ALLS JISE) Lle Aliel 12,1 Jods

O 339 ol doLaill o i3 sy A alie Aala JS 5 (pmmiadadh g3 JC&
50 et o R ghette ALici Lo Aslal aba Le

A3 Ll aoly c Jslatl Buglocie Aayiione ¢ Sl dayyl 93 JS& = A

f E Ll g3 edliy deadiie g Ml a5 o3 K& XY

dd 6 9L ey (B33 Ll gy sl esitenn g Mol Byl 93 K
Jalatl 2 ablamtl ¢ oY :

Alaa¥ 1 AAM JISST Lle Aliei 12,2 J g

e ¥

3 Sl
SS A Aadl fye Byglicie Aabiua o mladl e 339 sl] Laladl] < o

‘L.-"'"'.?ja.:' ?@mde.th:J.:ugL&@,Emﬁd;ﬁ F{L.._._..-_' EEIE':‘" '.'“Sll

Az I Ui 35 Bl ol 3y ln g B 500 50e 13 53 U L
&= & -

- T

k,

= "
daslgalad) aie L300 Alie Colga g MW Souaia s el o3 K5

Rl

. Oomia da s cala g oo 80s (ad ple 90 KE PO

e N Auwaigl! 2 alag¥1 AGMy WoLS JISEVWI yuds
el gl JSLETL Aualandt alas¥




Introduction to FreeCAD 1S (5 ;8 el j3 £ de\de

A ey el 3ot Liuey a1 3535 7 3Lei @renctl sl 7gdag ilora gali o 5o oIS g 2
Craaiicll ol 1 1208 e LS il slitia g Autighl Lol asliiell 7 3Lal 5o pig o LESY
degazea alaseiols cliag sy 3 ol hallg I A OIS o 3 g ilall sl V1 2300 7 3Las s LadLs
ol gl ey, (Windows) jaaing Juidsdetai¥ als éﬁyuﬁg_@j.glhﬂjgl}ﬂ!wh@
:Jie A el il 9ol s A giie Ao gazma (yauins LS 4 (LINUX) usiud s (MacOS)

ALV A5 W LS OIS e cilasands o ol 2 LasY :(Part Design) dalad gcai *

P VL PP | el silagles 4 s (g5 leall @uauaill :(Arch & BIM ) et aias g3 laaltt @

:‘-‘;:‘ ::":‘:1 3Lag¥1 55 JISET I Lglgan oySian las¥ 3508 cslagen s eL33Y : (Sketcher) lasdasiti gl 1 @
) M;M | L o pdg mblad! Jglas < L&SY :(Spreadsheet) obilod i Jgus ©

slas¥ 1 283 SIS e 3 s S Ll Jdei < (FEM) 33 guomt | peolialt Ldoss

zolaill 2l gl i < LE3Y : (Raytracing ) 2as¥ipcs

T .
.@Eh;ﬂj+@?ltljﬂl&l5ﬁ(q.}qﬂ :(Robotics) Adgagdl @

Menu bar Workbenches drop-down i
p . LS Ui e (il 9a¥l Loy 15 ) Toolbar
R FreeCap 0202 [ L'(L’”J‘E‘” das 5 ) A Joad! o Aoaiadl Aa5LE11 )
[Fle Edt View Took Macro Windows Help |
&S & =L
omnbes Vowms DOCUMENTS _ D
Fodedl  Tasks
iilbel:ﬂﬂ.l:l.ri:l..ﬂ:ﬂ Description
Application Recent files
Tree view Create new document alisl ) Example projects
(il i yall) e ddiws LES) (poliad Sle
aparly - Tip: Adjust the number of recant files to be shown here in menu Edit -> Preferences -> General -> Size 4f recent file list

draft_test_objects.F EngineBilock, FC S FemCalculixCantile FemCalculixCantile
C% GEKE wer2DFCSud ver3D.FCSed

FreeCAD Developers 116Kb 148K
117TKb

318 g i peali o ff,{u.il igsly:2.25 KL
o 2] Yoo Las *{Ld:ij‘L'-:‘-!ﬂ-.@@:‘):T" O Aruaigl! J&??{lﬁﬁwl S5l g oo s S1S (6,8 muesaill pal o e
LB LAy o3 gl 39 e Lty el o MU lagasnd o Ll Lyl li€iasg c3 599 5 y5-emn e 51 & iilasg @senaill e ool i
B ol 00 pe el pdl 35 AiSlay ) agins H3S1 75 Las
.https: //github.com /FreeCAD /FreeCAD /releases /download /0.20.2 /FreeCAD-0.20.2-WIN-x64-installer-2.exe



99

Workbenches (feal| plawi

Lgarasly Lgaulais fﬁ:lziu:l“ -:;ﬂj._LU-jt;n‘jJ:f‘ dcga=a =L1L [CAD) M EN | N P Mi@ﬁlﬁ 2_ Jaall c_la.u Lﬁ_ﬁ;.lg
(0 A 9ot i Ll | EML‘“‘“?MIE‘"EE—M' én_..ai dJﬁﬁj;EJdeHnLﬂllg_alcw}Tajﬁi ;Uiﬂﬁa
& e c & ; # . ) &

-
- -
] 7]

Al S Ay e inah 5 S Y ) b g 203 5 gy SR 0 A sl s A gl g b 20

-

Lol Jgamdl IM ya zmalipd! 108 2 2w )01 Jaall o]

!

2 %0/
FER

er ¥
jryss
-

H

't

FHE
f

fflpliVWe  HMAEOT O

?

eviEs
i

i%"‘

Tip Aajual I"IIE' numbar of recant files to |

atail.FCStd
C Std
FreeCAD Develops
117Kb

AS (58 Joe plawi 2.3 Joun

Al o Mieits 6y i et S50 ) sl 3o 1208
phdlala i dgalylins Jaall mla o y 8405018 5,0
B el aliuws (LS

oY
& Start

ol

Ao cilasasdy el jal £ L3N 108 Jaadl dai aaiein)

LA IS BV @yt el gl ¢y ummng calas¥1 3550
A ) ja ] LASY Lol 20y Lgumaug L 3959« slas Yl
Mald il fosa g pamig 80N abgal o S LS L LY

2l (ady Bl Lee g ndaidl : fia

&P Part Design

e | =

Aalad @pens

LN S clagany ¢ LESY 120 Jaadl pelacs 2ty
e A gl ,_]L':':.J.n::a“ pupe Ty ;Liu.l}‘ C.'.:'l_g.‘li' ,__;.L.nfg_g
Suadanl =il gal M Aalial ol 633 550 gt g Laglasat]

laddaseill @ Il K8 Gasd ol (e 390l

tﬁj Sketcher

AL PO

sLas ¥ 4518 clagany eLaSY 108 Jaall o aiie o)

JE_J."}” Jege ar ;L:u‘f n.".'alj."li h}iﬂ:ﬂj s ala g 5
e Loy el ga¥l g sl alinally o 5509l g dng tasdl z L 5a

draft_test_objects.

oDl o B gl cliidanily sLa¥! 32
:Jiaae;u.dlfa%ﬂ;u;}*u_umlkﬁmf
o g eLadY el gol fpaiiig 2ol g ity cil Wl g oyl yasd! | &3 Arch
JSha H}Jﬁjiu?%}m&@ﬂ A NLYPILA PUES | . it
5 jLaall

il

sl 25 JISEN £ LaSY 138 Jaall ela s aotint o)

2oy sLady @lgol g Leldady La  yis
.Q!)j_”_g &u‘#dﬂ‘j ,-,.__'j__'n."uL;.n..:“ lJ_'l.ﬁ LJM‘E'
eLai)y alaitl sl deatly aloaall ol gal I 28l




Slas¥1 A0 0 riled I Alas¥ AGLD JISEY) (g

Transforming 2D Shapes into 3D Models

agiiing 3 Ladl A5 JISAT L1 Lobigas @b o alasS1 2818 JISET SLE3Y SIS (g )8 pali o alaiiond 30 uyall 10223 Qlami.,
Jaall a3 Lol 335l JISE YN alaieiaal e Yoty all g ! ye sLa¥1 2805 IS8T < Lasly

o Bt LS g_,..sukrmJuﬂwusmﬁ;&luﬁm#wj@,mymmﬁs;mgﬁ*jii@
iﬂlﬁduljj!ialm!d_m_sqﬁj:.umqﬁ; L;Ml[_,uuwc_huuklﬁ.uﬁl W%:{Sketching)uhwtﬁuﬁl
delgall uliey oy, Jlsﬂ‘}*luiggj_.dld@mﬁ“ﬁlm_]}u L..n.alfu.._._.d., doringa g doses Jating ng_.m;q_.,.)_x
ladazill mu Il 3Ll e dalazlt Lgal aiiod li€ey 3!

i’ A iy 3 LW IS IS8 I Sy Gaadl 3oLl 2 @laiien 1 3ol sLas¥ 5L JSAS sy O 3 poma
la ¥ 5L KA1 30S ge 3SLaws 2Ll (Padding) asllad

+(Sketching) ladadad) @ 1 lalaied @uy s LEi| wuall (¢ sa¥ 235 5 3Las L83 e
el & danstiins 408 g ladadeill @ )]l Joall I Gl el o oo L) 0y 55 (g1 JSAL sl W AL
25U JISa] e Lasy tcwlad! 3ue Lises el 2Ly aad) Aalis| B JSAI (ldy ke JSAT) p
POPRU IS VO DI TP PR PO | N t Juslatl guall e dgadlycBgll all 85 Laa oz 35 ail
ul:.‘n_:dt.LJLu"ﬂ LB Jaa s Las] agdazl O Y sla¥ LS @ ) e ol piitl 6]y Jgus¥1 ya
Pl (rSas LaS gyl (i glcus el labadl wie g JalSIL daranasd @3 gl sLas ¥l 538 @ Luml
sLas¥1 5 3 5a ;LH..::.?L_,.HLJS Al s Jie sl al el ey cslas¥l ALE @yl e Jaall

azall JS& Al alig=t (Extrusion) @it ol (Padding) asllat
la¥l 3

:(Padding) dlady

el gall o 2 Ao nieiins AdE o Ll
sLas ¥ 5N e ¢ LaOY toalad! e e
G (e g alap¥l SSUS IS e sl
Jusa dulae @9 ¢SS LI 38 Lol Aol
e LWl M5 @ lumea ) sLas¥I 5L S
g A Lol A 2 5l Bl oo 3 sl
A5 3o uﬁimhﬂﬁhwjﬁ;ms_ﬂjun
elii] 2 aulg IS5y A dall ola 1x.:._ﬂ-.n_..m
3380 abilela Mg Goaalival) s 50 cila S
BESER 0 on- Y | LSS

&

::-E.n.ad.d1u.|.|_uq.q.q.u JLuﬁ”uJLu Lﬁ.ulu.ﬂ d_uLJSLuuaLu?1u.|hh ::-E.;.-MUd.Ju,.nu.;
cras sgse Jalo e dusu IBAS Che :Lu'.h’“,JLuJS.uh_t.dnJ.u.mASLuu:Lu'Iluﬁ-}h

100



Creating a 2D Shape alaa¥1 LS JS& o LLS)

Design and Prototyping 4. o1 d feil! g moauadl|

IO (e Lol Logianl 5 yutigs Lo paglasg culandill o Lt] dslee 3 Lagh! @ualald e Lulg¥! Lo iaillg uopasadlh ¢oa J6
Sl ) sLas1 A 7 3ladll Ll zeali sl s s i 1S (g 5 pmall y Jia s LW AASE 2 il sl o e
.'iLi.Tr:}H Sl clegu u‘-L':u:\! E_nb).dl | o JMe (e tliSassg +L4J:1J333:L&:ﬁ}.'hﬁj+l_d_;:ﬂ C.'I-Ld.l.” ;L@bﬁm@i%@ald:ﬁm!
Aaline clale il ooy ol il dliSes LeS Aibie < ligad Guulaig dudlaie cililes ol ya g, st A 855 Jlssl
CJ}LJ!#LL@‘##JLL&‘&{LL&@JJ&'J_&‘UJEJCJ}M ;Lq.....n! +ua)_dlja15bnlluLd.4L ;1H?Hb}dl?1m1s_uﬁj
1_.,1:.4:.”{_.,13?1

*Jugﬁfuﬁﬁﬁl;#%*m;ukﬂﬂ‘ﬁﬁlﬂ

¢l e o LLOY

;rl_g.a:!‘:'ddl ot SIS 58 el ps Al dud o{_L:-..J,:.-.] NEWEJJ_E;HHJAJ:-.S.Jd .{gljﬁIJaﬂ;}Tnﬂlhari}A <

(el e e I Cpe Wil (Bed 31 Aalast ((Jaad! dacd A oill daslall) Workbenches drop-down (e <
olond | e e W @lETls e p 9 (Aalad Fc....«...:..,] Part Design ,us|

File Edit View Tools Macro Windows Help

I WEE g O b0 D2 N[ o Y 1=1 3
Q@m-m €>P- Q- DOTITIDH S e OO0 ¢D2O -
View = DOCUMEMNTS HELP ACTIVITY

Labels & Attributes Description
Application Recent files
dasalls Los Alae L8 UliS,
- FE e ___:,E |[+ ] _n_q_".r_” du_'-ﬂ_..ul -
||...a..|1 -¥|.|1 ..J.l.”
Create new... \ J
Property Value Tip: Adjust the number of recent files to be shown here in menu Edit -> Preferences -> General
Examples
ArchDetail. FC Std dral‘i _test_objects.F EngineBlock.FC 5td FemCalculixCai
225Kb GBKh ver2D FCStd
FrHC.ﬁ.D Developers 116Kb
117D
Vima Dats ﬁ Start page 8




| File Edit View Tools Macro Windows Help

I WAEE s O o2 & W [@retoon v

LY N Y BN T-T- X I BE®- OO0 ¢ O -
el
Labels & Attributes Description
Application
# Unnamed
Property Value

(Part Design) dalsd @ sess Jaal) las jlasly suos bt oL2il 12,26 K2

Flle Edit View Tools Mscro Skebch PartDesign Mesture Windows Help
L WEES n O -2-@-2 R [ Owmwe [ @H =P
RNA9-@ ¢+989--DPFFTIDE S eRER- 3420 - /)R EH
SVaSFI-oNTAaSL N - Ldd 000D @ SR ERRHGM

Tasts

Navigation Cube
A Jai Casa)

Combo View a= gl

(Aegamall 4o pe )

File s dadle il allas) UCS triad
(ale) (S el

ficad = 160 18mm x 100,00 mm

oo igals 12,27 JS4

$2 pali o 2 35001 (User Coordinate System - UCS) ,a._n..i.:...u.:r.l b i allay

Alas¥ i A5 OLO s ¥ alladd (Zg Yo X) WD jglomall A pe (Liad 9o a8

102



103

Creating a Body s ¢ LS|

z33a3 342 1 53ke et slas¥1 3 el I Gkl 3o Lisey el ol s Gl 2 (Body) St | pllacns iy
sl B ae Ly @aanctll ol yo il Jag ol gl aluseionly diodlaag o5 youig o5l (Sad aB)

AL sl 3 oe Lines @ranatll mal o e lana 29 58T gl sty s jn 0yn (98T By adan gl Alaiaw JSLoghl (135 43
2 JSe!! L] Soad Buraaais g g Apanlys ¥ lan B pamas 4Liial (Sady e @om 33 alues 451 (e cleall @
Aoy et fials il o 562 «pubiai 3 @oranai] Lo 2 Aewlul 3gdad Clodl 3e Lises mopecadll goal
S oo e Aogadans (AaBg WIS 055 Ol pueait! Zulae e loy LS Jlis S dllayl

Fle Edit View Tools Macro Sketch Pal | File Edit View Tools Mocro Sketch Port( ?1M1M.JEE§#EUH%M¢LM'}'

_‘3."‘:‘: g .-D '_' hm_. ao [_..J = EJM!&MGE@;"};}“LH&;BL“&;W
_eq.-m «> @@ -lﬂ.l B DDA o sl S ki Gl ey, 20

Crea e (Alaudl ¢ 5o ) Start Part 443l (ye <
e dasol  (alghl) Tasks cogs dadle
€ .(Us.» -Li) Create body

A JSagd! duls ) Start Body g dadle fys <
@y L2 ) Create sketch e daisl

0. (b

File Edt View Took Macro Sketch PartDesign Messure Windows Help
WA o~ [ - & R @reipesen - @ =

@Q. Q¢ - DPTIIDBS e 854D «- /O)LREH
vadsl- #ﬂ#ll!l fEdE OO @ LB RS F

Emﬂ‘l'im
Model W Tasks

';ILﬂj.ul )J'I 5 aals

[ Alow used features

Ay exbirnal pahees
] From other bodies of the same part

[0 From different parts or frig feanres

Maks ncegandent copy [MRoomivenced)
Plsios dependent copy

Create qoss-referance

Brsrtpage 0 o urvased: 1" 0
mmwﬂﬂ-{'ﬂ-iﬂmﬁﬂﬂiﬂﬂ‘m-] ﬂm"' El.ﬂﬂr“ﬂm

JEaai LA -D D8 i



Planes uwaigh! @yl (fealt zlawi

Lydads iobadomall JICEW B - F UL PINE S {_'_,S.cf.-.f Y Pl ga (Plane) waigd! gyl Joaall mlaw
daladaiss ol gy < LaGY (Sketcher) adasint @t 3 Jae mlase 2 Lgalaiiwl @y ol 2835 2alice 2 Lgainga
HUalS alalt el sl an 1 allad alasei sl @i sLa¥I 235 JIS AT 2 Lgt Ailtat) ALl of La g5 5l Lgi oS slas¥l 2505
Auls ol dlazs A Al #1801 2 alags ":'ET poge ot Zg Yo X cldlas ¥l e ey LY SN ax pe

:::7 Ailiea ol 2Y Lgie S alsial Sty XZ Sgienas  YZ Sstunes XY
:% ol mw) ;Li'ﬁl,l.i.ﬂﬁi\éﬂ...iig_.;aljjhﬂl Seicall o8 XY 45 ua @

&
Pl
:ﬂ

518 (5 58 geali i & et e 1 s e 803 12.29 S

DLl St allai S XY gsine (s 3lss 0l Egane gag c s
/\7’< alall aldlas¥l allai 2 YZ goiie sgiadl 1aa 5lg :YZ Sgia @
=~ Lagec dgage wﬁhjuﬁﬁldiﬂuﬂu-.;ﬁe':fﬁ Sy
7 <H 7 alall el Slas allad 2 XZ g97ia sgil!) s g5l5n XZ S5ima ®
XZ R% aal dga ya ddagdaied cilogn ¢ Ll e (e Suls
d I AW byt | 2,30 JSal ming

[/

File Edit View Tools Macro Sketch PartDesign Measure Windows Help

BRE n (062 B -2 0 O - QHZHP
N9 ¢34 PIHIOIHTHE DS 2RER- 68 AD «- /O TRO
SVaSFI- SUFTASILAN Edidd OO & N8B KRG

[ aberer uand fuabres

Aoy ewternal feabres
[ From cther becbes of the same part

[[] From ditmrent parts or Shee featunes

Make ndependent copy (recommended)
Make dependenit copy
Create croga-raference

rerigh ool Jaall glaced 12,30 U2

g (User-Defined Plane) ausial! 18 (pe paaid ! (5 5had | ddde Bllay paiigh) mupll Jos mlaw 4o g3
o alas ¥ AU E1,A0) Adie (i3 aladily OlSe (512 an s da +LESL praas s poiniad | Ao g 230250

104



Jual IS 318 (g 58 prali 2 auigh @ ) Jae plal ganl Lgan! yataal liSas ,ill ABLYT yany o2ay

XY utigh! a1 Joe elass

355 ilagay LAY an yo plan dal il (S
I, r{ TP, OO < Y 0 5 1 VOO P I,/
cpaa il laddazill @iy sLa¥ 5L @
XY mlasadl le sgaa lagdasd @y ¢ L] wliSad
oWy Oloaad! ball @Il clgol alasiwly
rall laddaiill @a I g, Y ealalsyly

JISEN 313kl ax po plac dal il ()
Pl e OV, 48 | I | B’ 4 PP FIPLT PP 4
Ny s ¢ L) eliSay 33uate ol 2 ¥ Lagans
45l 3130eay YZ awtigh @yl Jae mlad
el 3 Wl dalssl Il fhedniw G cdd) ¢ 3 Y

/ ?Z@.u.qniw,:u...nt.hu

XZ il pass )11 S el

plolia cLESY an po pla i daluieil (S
JEL S e sl VT2 7 3laill A s ye
PWzigel) o e plade LA g5 S 13|
doda mlaw eLdil WiSe  Sldl as ¥ sl
ol aieienl g XZ awigh (s ) Jae elasad g
(k] (e 5o < LASY alafe oS

Sl 3l e dgrall it ling 1S g el o B il v U el mlaal aluiet] 223 ABLYT L any 0ia
ol Jae el S al il (S5 il B 1 3,840 (885 . 2 dimieall @uasaitl grali o e dais ) (5,3 Y1
cAda ozl slagow W1 ;L:u:fg.whd MKY c.b.uu.” E.J.ﬂ'_-l-uu; cAalie s u..:«l_;.;‘fi:._,_u-.}..n cb—&hlsg—u.l_l.l.s.”-

Ao jall plalall LaSY aalid JS80 XZ placad! o Ladys ¢313lomall (I 20 YZ lacadl @ uimiosy



e ) gl B3 (e XY ol G (0 31S 58 oy XY il (a1 el s (31 S
Mﬂ#ﬁj@&yﬂl;ﬁ&:—d!yﬂ”ﬂ@ x‘fthﬂa”JlP.M.bMFﬂﬂ_}i_UJuﬂEu“j U.......,.u.gﬂ

daiiol (Azgezll j= 2 ) Combo View 2 (algll) Tasks cugd dadle (s <
(Part Design) dalad siewai pe Loall © . (XY —Laiil) XY-Plane e

o il LOLAL 318 (5 3 pal o p g

wic (Sketcher) ladasodl w11 ) Jaiis!  (Aegamdl (o e ) Combo View 2. (algl!) Tasks cusd dedle (pe <
e ladadd ey elia) O .(52154) Ok ,le

Filg Edit Yiew Took Mecre Sketch  Part Design  Messure Windows Halp

| WRE L [ 60BN e QEZH

NA9 M ¢«>8- QA POBIIBBN @ AW - /OLEED
STaASFT- SNFASLD LML OOBB S AR ERADA

Mﬂwhu-

hz.._ﬂ. ] a0 - 2N [ Eseow - @l =P
NOAO®-8 ¢ " &-F4LAERNIHETEO KHERMMHMMEMKSLNTU- B B-THA- &2
e /- O-4-H-ND- f:‘! ﬁ!.. e d sl FF | —2LH=R@R AaH]I ~7D-<+ PN

Combso View
Model . Tasks

retigl @yl Jaall mlass jloal A

106



The Grid as.id

g ST 230 Lglionaig alaLumt ! o LSl ) oy 3% £ 39 yuin 1 el 1S 68 rali o altiniaal i 3G A1 Junds S
da gl Bl gl g Jolaill 31 dloma e doglaintl o0 ueludy ALEN e Lgun pe @ doglad degasms (e A0l (155
8339 ggen ;5T A leill Bulec Gulad Jasms Lo (SN daglaies @ lunl

L1 (S juslic ) Edit Controls e daiissl o (algll) Tasks cugd dadle oya <

(Sl juslie yu,=5) Edit Controls cuss deadle 2 (algl)) Tasks cuss dade (4o <

o : © .(2aiLos) Grid snap s ;u"a (38asdl o e ) Show grid ,aa
(Grid snap ) asdd! o

LA e B ok (Sl juolic ju,25) Edit Controls le Jaiial  ((algll) Tasks cags dadle (pa <
e et N e o : -
ALY Lo glad 0--74_3:&|d.=)h1,=md

File Edit View Tools Macro Sketch Windows Help

. WAEn U 0S- @Ek? (9 Sketcher @ L
WA E<>8 QARO ¢ K @
¢ /NP &R NI ARAYSE- -
Combo View

Model S Tasks

Solver messages

Empty sketch
O Auto remove redundants

Edit controls

k4 Avoid redundant auto constraints
Rendering order (global):

MNormal Geometry
Construction Geometry
External Geometry

. | Constraints -

e AN e 12,32 KL
107



Sketcher Workbench ladas gt J1 Jes pdaw
ala o Jijy:f_“..-h .(Sketcher) ladasid! el Jac o Lo Jaxin +alag¥l L HS_:U,_,_:JQSJ
Lol ah e 3urunin 303 3oty Loy oy sl ¥ A0S calagun y3l e Lol ol e el 3 ag el ol degasea
el Jee mla v clgalday y £ 2 4 sl ol g ams Sle b Lasd o8 pui i dlaglas g S laddasill @ 1

i A slaol sadl L3 (Sketcher) Jadasa

o pall O gal
+fJﬂljdﬂﬂ!jiMljﬁ1ﬁ.ﬂ :l_tr.ﬁg.la._l.[nﬁr_"nﬂ P“)leﬁ.nﬂl_qns_'ﬁﬂ -.:ﬂ_gaf}‘l a:a.h-iuﬁ_ﬂ:}

AA9@ ¢»3- Q- TIFOIIIH S

(adasil gl 31 O gai
Ldia Ej_)_:n.” _g.l M (S ) ;Jqﬁl_g.‘\yl aos sl E_I:I':I-

§HHERP5H EFTRO

A gl adadal gl 1 S gal
s Madazial Uy 550 5ll g ¢yl g3Y1 g coglaindl S e 1 Gcali JLSEN ¢ LS| ol ga¥1 o000 el s

*/N-®-4&-1- M@- e 1-4:)

3 9@l Sl gai
{ Pladlg Ll g3t s daliall 53 Jﬁ.agln,!ln:iﬂlthﬂl doglas g daldy e Jj,‘éij._l._dnialj.::}“ alt..m.‘!.'ﬁl__:.'ﬁ

S | =4 ALXN=XR AH]I/AD- <+ PN

aadasill @ I 2 Lot ¢ LESY (Rectangle) Judaid isl_fljﬂli,},:- e

D' S S5t e edllaiius £ Las] 318 658 mali o 2 (Juaiadl) Rectangle 3151 ult
> 31531 s il wie B ol yagn 4355 slal s puslses sla¥!
H.tﬁll'lgt o * * 2
[  Centered rectangle [_.,.L:Jn.t.dl.\ oo LS asg el Sdat ue LS| LJ-.A,:.,.C‘-:.]:& (J,Jal..m) RE‘HEHEIE .
&Y Rounded rectangle ‘“'l_LE.'m,;_‘;\_u:jtj‘_,JL l et !1._1-_51-: LI .. ”&.\JLE.L' :‘._1*_51')]! .“n -IJ_I:.I}I.‘I' : fﬁjul -
ERENE Sl
TR WSy o T LT e laa G-di : (6 )S 0 Julaiuwa ) Centered rectangle o
Lt g 301 3 Jadaieadd 58 e e Aleal! 138 g 58 500 Aladl dniis uliSay o « 35,01 Adns
Sl o Lasy
3 yadiua Lilg 3 Sl L2 Lo s (Lilg ) moseis Jdatiius) Rounded rectangle o
+-Iﬂ:'i‘—*ljh:ll LE':-"_.E EEM L_ﬂ_g._}g l_i:!.TaL.‘..q ;Lﬂ'ﬂ}' 1:11_9_}J1).EEML1H:=¢LS.¢=\¢|._=-

108



109

3l NENE A r-LiJ! Ll e

2 dandalt @iyl e Create rectangles 3151 55!, (laa¥!) toolbar das b e <
ALl e (rard 15 lat! 1 RV TEA)
oot seds < s s B‘Muﬁlj:ﬂ dagl 3 fraadd  lanlazen]l ‘L....)Jlulcﬁi.um <

..h.:...‘?..‘..."t :1.1]1 ;_'r“ l-;-":'i:" = e E o
Cpo (ySeall il g B1a Y 5y daduislg ¢ Jabaiaal | 2 AL LEL 29 301 el 3581 Uy <

S Bl Ll (3 JRRIRUA V. I

File Edit Wiew Tools Macre Skeich Windows Help

BAS o N5 Z- B SN e= " QH=P
Na9 @ ¢ 3 P99 FH S BEE Bhda -H-8--
¢ /N & NO @O AIMS0c S | —2LA=XQ@ AN -

Edit cosntrols

B Show grid

Grid wipe;

B Grid snap

E Aute constraints

7] aweid redundant suto constrants
Rendering crder {globall:

Mosmal Geomaetry

Constraction Geamatry
Extermnal Gecrrnitry

Constraints

Fiter: Al v SelectMuiple
Show Listed | | Hade Listed Raatrict Visbdity

B X Constraingl
1 M Constraine?
B X Constraine3
E X constenined
(] = Consiraints
= [ anstraintl
B | Constraing?
B | Constraing

gl adasil | euw! )11 S gal dau ol (e 5151 pladiuls JS5 Lo wie
OySea Ju o198 oalauly JSLET| o o wis M3 ((Sketcher geometries)
AILLD ) e daid ge g dasma Cpald JSAT | slaslg o dadi il g o015 58 p i

ki, SRR TE I s




Object Constraints & Leuad | 3 g.c8

&}huuthEUl o (el L) poaliall o B Bgstigl! pailiaill oy ;j_tajlf._g._gﬁ
usd] Baaled oL daiagag dISE, L qilailoca Cya _usulmm._@im_u).us ;ptﬁmm Jisay,
u.aLmLanmmj.muml_MHMuLﬂ. :Euﬁc_ahf.i'}l_ml_ﬁ s }l‘f“ B % PR dule
2y g dbiad A0ISal g A gl dialilias dlalatia] fleaal Mlﬁgmaﬁdlamyﬁaﬂuﬁuﬂ
cGlitiag cawlia JS Ly

Degrees of Freedom (DoOF) 4 st Sl ya

St s Lk s sl azaiallsl @ | LgSliay il dlan | el i) sae I (DOF) o ot | Dol 3 s
39all sae My (DOF) Gyt ) Silam 5s s agass @iy - Lgliaad 31Sal 5 4 Lgy eyl diSlay ! ol Ly
.a.uhg:‘dl .aL,.fm Sl g :mji e Ao daddall A gl

LY k::;_}ﬁ E_nh_;:. %Jﬁ&ﬂ&il}.‘ni e EALM ‘:js..iu 1_513.1:3.” Gli€as 2.4 Jaasdl WA Cya9

29.a0 Ol gal 12.4 Jod

: (Constraint) J.ali

il @ do 5 gl 50els g sl ol oalazh 3130l 310Vl o8 At e LG Y s
- i - i - I . o R — . ¢ 2 5 & "
ol dlias 2,38 2 @Sonill @luzma e doglasl of dolaill Gogllal (a8 <Las cntasn o,
-;‘U.EJ [d..:“.j--:. .!'-.Elj.ll .-q_) Er_‘l:'-.JEJ.H
Waﬁﬁﬁrlﬂmﬁam WE#MF-M r
Solver messages 2 JMWUJ.C.).@.L;.J&JAM
e comrioet. 4 0F(5) @ 5 Lizal da sl _La.;-.ﬁ 3131 638 2t 128 Y1 il
z B ® ==
O Auto remove redundants J3= ol 1-.Ij_4 ad=ll Jasdl .‘1.| '___]Lq,q_-.
[ Auto update Update

L....u'l .J:.;J|J.u-.l¢|:‘ﬂ1 ahuﬁz.J_*u....... ,._;:j.q_ujl..u.m.dl I

‘ Edit controls ¥ 1|r,|'1;,,_-,-_-,|=,.=|]:| |5_.¢ _".,_J,_':|-_LI| Ja s 11 C) qug.a

Constraints =

dlhr*_aa-wﬂllj':ﬂﬂhuﬁhh_‘r_r_uu LsgLui.JL'l..!._u.d.Jl
ot e - e = a-ﬂ—l-ﬂ-..l-:ll -ﬂ_s.nmt-*..lnjlll_q.g.‘_}g_g.;r H_1_;|.'||."u_-31 H—n..u}.ﬂ' =
Show Listed Hide Listed Restrict Visibility i

Lagiun Lgaais Zagh 53t 5 lazll

r:;_:u:l;l ,__5_95..1 -._51 :rl."u':]” .-:I.J_dh._J_q.u:.J J._lan_JL.h_u.d.h ><
mJn_a-_g1d_t.a.3JJ.m'[:‘rJ-_\Lq-m} |_)JaLu.c.

B2 & Constraintl
B ® Constraint2
B2 % Constraint3

B % Constraintd
E] == [ onstraints
B == Constraintb
B | Constraint?
B | Constraintd

d.ﬂL:.u.ﬂ,_J"..r_t..f..-ﬂll ‘E'Ia._b..tizn._.l.:s;um d.-u.d&ﬁ”d&h.ul!..u.m.h
il mﬁ dalice Lo Jaalss E."-f).:r.l'l Joglasl! ;1

20 Lowe Cpaasd 35V 0008 anieied sduw 8 ABLL) a3
. ol f (e 63 ol ol (il o ATl A I
JolSIl B pae adadnd @) pud 95 e Al Lsgee Aalis Lle dabladsaimll Laglasdl ol

C.-1j."|i Ll‘.u'-:-.utf ;1:;‘,;- QL‘I:_J.‘L :i:H l;r_sé

Sl Y1 ASSS JISEY eLaS) dagl o (nlas Jolasa | 3123 ols [y aunl Aagl J) AuEs

110



111

. 4 B v Constusintd {50 mm)

(a9 m)“—ﬂ"iﬂlﬂfﬁﬂﬂ-“JP&JEJﬁHLﬁiMﬁm&GJ}ﬂ'Md@ ol il 55 Ol (Sl
A sl e a0 2K 352838l @3 oasdl Jsbs of alazil o gs dtoeS (Lol adl 2l gl Baadel JuzaWl
oLl 398 Barleh omag Croslcie sl (shamie Gualis o s g e 1) il (agond ey JULT Jpt L

Jjﬁllédlmdg_}éé.ﬂl | s ‘:-1.J_1=u.ul *J:“'_ﬂ'bL“ﬂL:i‘:

s A8 AbLull AoEl

as AuleliT 3y guns 38 poudlg JALIN Al Hlo
AlS g .8 ?r_duﬁlal.-l.r-'.‘ﬂ A 2 g0

3151 yial (2g4a1l) Constraints culgsl day 4 (ye <
€) . (@Y asltl swas) Constraint horizontal distance

O ol daladl e dadosl <

SO . (yesls 50) 50 MM e (Jslall) Length daua! <
O .(;2l52) OK Ll daisl

% Strtpege ) [ Unnaered : 17 D

* /S ®-4&-- MH@E&. RSO M| —4LHA=XQAH]I /0

Canstraints

Fiter: | Al
Showlisted | Hide Listed

B X constraintd
B B Constraint2
Bl B Constraint3
B B Constraimd
B = Censtraies
B = Constraiens
B | Constowioa?
B o "Constewiens

s startpage £ [y Unnaered - 12 £

Ayl el aaas 12,34 Ko



(Constrain Equal) (s sludtly woead 300] ansiin
Aghuiia Julaieal) g3l Jazes g a0 bl Jaf oy

Lo daie (398 5 Latt 2238 o o padg 500 I HLas) e
@3 &1 N LA pao ¥ (I dast| (gt J g
Jais cadde dadiatls susasd (Sas ilag o Las

s A gludie ¢ MDY Jam!

Constrain equal 3151 jual . (el ga¥1 day 42 ) Toolbar ;e <

s Lo idide Jaduall wis punad 31 gl | Jast

. E - : o s {gj'jLu:dL\ _Ll.l.d.l.‘__'m 1}
9l dalasdiuw! ySias Lgiuo g iodauad @l o Jasatl O ) =
U] PR TE It SO PP TR © . Jloiedll it Balsdl j3at @3 @ agsldl 2Ll sl <

S| =LA =xRAHI /SO <rd M| =4l =xQR@AH]I /SO0 <&
(1)

A ol s
ETY:T q.;:.h":,:._i'l f—_:;L..;J:ﬂ

Aslacie £ ML Jas 12,35 JS2

> &

(Constrain Coincidence ) sLat ¥ o uas 31| alazeiul M rlini (JalSIh abe gy e Juasedl alusdl 2
'

ogleell abold e a p U Lilg) Gus| pinge wan

e ————

< .'-__,]

— 31l jmat . (@l so¥l das v2) Toolbar ;e <

€ .(.Lam =) Constrain coincidence

a:;.i_-u"e -E_-I-‘)-qﬂa._llm.dt ﬁ)""‘ﬂﬂ LJ'J,J' .'I-L L4
© 5=l 385

39l | UL (o 38T g iom g i gland (99 dana

Jalailt uuss i 2.36 st

112



113

_-.m ©-4-H ND BBt AIrISE X | _sLA=xBan

Ry snigraned

( JslSIL 2iia) Fully constrained
Jgoe  JolSIL 10k p el (35S0 Letie

Fmn | &l

Froes Luted

[ e Lot

108 by s VI ol I 43l gan
3 9 puiall Aeantigll 350301 A0S 3o
el i el

. Constraint]
o Consteaing2
B Constraint3
o Constraind
— Constraint3
= Carstraintf
| Constraing?
| Constraintg
= Constaint®

(30 mm)

o= = o

Fi-t Edit View Tools Macro

@RS

Model  Tasks

JalsIL .s.szM 237 s

JalSIL U sy ALl ey laatazeill @uyl 3ME ] L ey

Sketch  Part Design  Measure  Windows H-tlp

= -2
lﬂ.ﬂﬂﬁ%l Q@ﬂ@@ﬂ@ % &
Vadsd-olvadsdn EE8 O

» | @ Part Design

*‘.

Labels & Attributes
Appheation
v @ Unnamed
v iy Body
¥ _..J' Ongin

v——

i v "
| 3ala muoly a pedl dous @
slas 1 58 S8 ¢ LESY alaeu, SU
(Padding ) 2alladt 5,k e

 adasilt g i BUEY
dasial i (algl!) Tasks cugd dedle 4o <
o.[j}Lé[] Close i

(Aega=ll o e ) Combo View [ye <
Model cusd dadle e daz

O .(z25)

Map Reversed false
» Attachenent... [(0L00 0.00 1.00% 0.00 “: @0.00 mm 000 mm -

* Placement (000 000 1,000 0.00 *: {0.00 mm 000 mm ...
Label Sketch

* Constraimts  [50.00 mim]
Extemial Ge...

ladanill @ Il 33211238 K2

:Jie (6 Oliloal BucLES plaiiu SU jals JSEI OF M JalSTl dadlf as U o
S Oluld gl JISEY ao ref doludia W ol (EdL alas) A8 JSE eLis)




Loy T ) ol puiil) yglaian 39wl Balaig an U @y (o gl Lastie
aladl Sl Ailas cli€as ey  (Model) zageidt Cogs 1adle 2
N1 PUPIE |

334allg (ailiaill 2 390ill 3y 58 5oy AaLnlS 5Lasl (U gl (65

-:.414@15535&13;4-“:@.4;_1_‘.4:.: ‘mel#.ﬁfﬁ-“!(‘j'}ngjsfF‘“_ﬂ"gJﬁ:m1 M)—Il‘éwg:dllﬁ-‘:"‘:‘
. . i #

O {1l TRETTIPS SRR Eu(Propertiesview) pailuasd! 4o e 2 @icl! jailias oy

d}lﬁ@j@g{ghﬁj (q...:_-r_ﬂd_g.la L__'g__;d.is.q:\

a paS po ) pladiel a5 Sas 1)
UL (g0 S gl JISEY

(Model) z3gaitt cgG dadle 2.5 Jgu

|:-...L..IE: M‘mf}ul}‘d‘ﬂ JMJ-’—;.JLQ_;;;L’JM:«.J#FLFFJE ' 113 &
abially JIK N N Wy 30g ccalll ol mhp.uhgd_rgu_u_afl Saieall i s il g

S IS A pall el 3l (Model Tree)

Wliﬁﬂlﬁwyﬁpﬁﬁ@%xﬁiml‘ﬁ;@‘ﬁthm;_}-h_}ﬂ'&#jJ?m pailand! 4o ie
Aaibiad il o jall dagl alazinl WiSeyg il g3V pailaslly (Properties View)

File Edit View Tools Macre Sketch PartDesign Measure Windows Help

ERE & U050 B 2R e - QEEZD
a8 W++8 A VOTFBBOS enee 6HALD
BTASAT SUNASAB LAEEOSBB P 5.8

Combe View

Moded Tasks

Labels & Attributes  Description

Application

V@ :"'B":: 3 y=2) Model Tree
b ,J' Origin . {E-“j—d-;-[l

(9 Sketch

Proparty Value

Support XY_Plane
Map Mode  FlatFace
WMap Reversed false
> Attechment... [(0.00 0.00 1.00); 0.00 °; (0.00 mm 0.00 mm .

Properties View

b Placernent ({0000 0U00 1.003; 000 *; {000 rm 0.00 mim ..
Label Sketch

» Censtraints  [50.00 mm)]
External Ge...




Creating a 3D Shape slaa ¥ M IS4G ¢ LES)
Padding ailadi

SLas¥1 SN a1 g IS0al e B patis U 6 L] (e gl O am
Emﬁdlﬁ‘ﬁmyw”h&f@@**hw'wﬁl*-"‘-'---" L|
j-l J—,:-'ﬂwl-”uha'!‘tl-ﬂﬂ;‘_ 1*;?_‘. E':}EJS-‘:";L:“EUJE!M .I:-';.':I_'g,!.wj +@1EMLQLMEJ}{J-L}G{E}“J1&JLE}?1
Mbahshﬁ }1&_ e “|11L|...|.1. .'ﬁl.-l.'i-:gl @m hm%@l&ﬂjuﬁ ;,S.q:.;j uT-'.‘l'S.L! jq.ﬂ-fﬁ_?ﬂh |é:'3 .':IL!.J:H!
La ¥ S5 IS4 LSy (Tasks) alet) cuss 2ede Lle o (e daiisl

Aliiad @i (S0 canShI altindia | ySiad
a1 At slas¥ A o palt 2

calaa¥i S50 IS4G e« LY

i1 (plel!) Tasks cags Aadle yusl . (Aegemll o ;e ) Combo View ;ye <
© . (xlll) Pad e dais! (algll) Tasks cugidadle fya <

daiisl @ @) . (iesda 50) 50 mm It (Jskall) Length_;i+[r!+ﬂ}T35k5@i5._ﬁL:}hcl_q < VRSN ot
O .(52154) 0K le JEAI Gt ]

Model Tasks
1:

"1 Sketch tools

Create

& Pad

&P Pocket

|« B

S Revolution
’Grm'ﬂ:

& Additive pipe
“ Subtractive pipe
& Additive loft
ll subtractive loft
@ Additive helix

( Pad parameters cuss deadle iS5

@il degama ) (@l = deles)

Lalec paSlias Bl Lgalasiul (S
AUl dals)

Model N Tasks
[ ok W cance |

ﬂ Pad parameters

Type
Length
Direction
Directionfedge: Sketch normal v|
[ show direction

A Length along sketch normal

[] symmetric to plane
(] Reyersed

- Tapér ange. 0.00 ° S
| Select face | MNo face selected

|
EL o5 o o :
N e T [y

115



Select face | Mo faoe selected

] update view

06 Wllad) S elae 2 ) slad | i (ySa
Jglall Jaa 2 Badiome deud JLis) G,k
e Y Cnaguad | alusiwls o ((Length)
Cppas jlides dwolid ol Jglat 135050 Jaud

| Combo View F X
Model  Tasks
Labels & Attributes  Description
Application
v  Unnamed
v @& Body
» M= Origin

> B Pad

5 Model g5 daMe 3 —
Pr e
M e osels g (sl
I:,.i;_dlﬁu.n:.nmns _ﬂ.'gaq.” ,___L"-l-."

——

e Lajlis) @5 l) de gasnl! gl ol plasnia @i
Al o liall mudaild (Pad) dilkadidial alasiiul

Wiaillg (Sketch) tadasil) g, 11 s e b gaill
alawigs Lagliot @3 201 (3D solid) slas¥iaams
o lad) ddas

sLas¥l B K 01531 12,39 I

116



—

.“J

LI (o iliias 01 sLas¥ 2535 3Laill Aabisell oo yall 351 5o e 3 503 33T calag¥1 335 3 gadtl Ll oy agg o)
il JEBy dladgad e p MY

3D Views alas¥ 1 aHM (o alt 33k

SLas¥ AN (o yall 351 o ey (rnma gLk (pm dne e Litll @ s Lap¥1 5305 L3 35 3 Lap¥1 LS5 o pall 2y lo 155
il Lilg) (e Landlas s mgn 3Lad G e 2o 2ailly uanadll ilac 2 o iighls el

iy 3L 5ME @lusel | ool ot 3 Lo ZEME (o pall 35 o e all al il 318 (g 58 pmali o 2 0S5

Slag¥1 AAM o yal) 331400 12,6 J g

AT 9Lia3 y s Las vin 50 45 gl 3 sLas¥1 L3NS 70l poings o e A ylo
ey il JSAI Ll

Zy X o9 5lgls] pn eV ye 7350 crjﬂ}'i oo e day b

Y3 X o9 lgls] pe aladl fya 7 350l muiagh (4o pe 48 5l

Zy X 297 sLals! pn Jan¥! (ya 7 3gaill puings (o pe A lo

Zy Y 5 r9mma shgls] pa pean V! COLIl e 7 35aill mings e e A5k

ST B o ag oy gell & Sply s st fgatant ol Koy oy 2] B1al cth s
| 3153 o g SLaa¥) &35 Ao duail! z—al s 3133 (Navigation Cube)
conSall bl d ¥l dakis 3 (e «Asguns A oy 35| o0y Al iy

Aaliza Ll g (pe Gaalid #5350l 905 liSay lgum g

O diinlan aily Adaa 73ged e Jelalll uic lae (Navigation Cube) Jait) _iasa ks

-E'-lJHj;Pn ““"lﬂ-ll;,}l:-." Ii"'J"?’T‘f P _,__,_bl,_._.u.




1ol Laud Wil it | dlasntly E.J-E_i_-.....:dl:!.h.‘gdl:r:u-

Baall (93 i yally Jaladl Lo patas sle¥ AELS calagen Il slal

3335 3l @ et oo calaglall @onanl slail & 505 cilaga Il anii s

+-=L"!r_|..n|ﬂ

oAl A1 gl BISLal 3L 35S £ 3Lalll alaietial (iSas
L) &35 Aaadione g ol IS 53 sy ¥ SUS JS& g LI
581 gl ol sy MW (50 daseon gl 4SS 5l (S W ol el el e

#4&&&41&“@&_@?{}#@}?& (MUCIE'TFEE) C::_;_ﬁ‘ by i -

Ayl ol jully peolially JISEY LI ¥gins Ll g5mud! (pa zagadll JSua gl

(Al @zll jailiad 1o a53a 4 oo (Properties View) [ ailasdl o e .

Sl pailiad g daogag dis o g @zl Jolo S 2 Le

& c
dulSal (90 g lad (o e Cnwadglly Oaasmall 3Las¥1 A5 0 pall 351 ko e

Ledde Joas)

3 |

s

7l b 55 Ao el z=ali 2 2.5 3-1s 32 (Navigation Cube) Jaall o< .9

cAggews de pw 3gadll o e A pls Hudl

z3gaill (yo pa3 318 (g 8 e ali 0 2 (Isometric View) J5ladl (o yall 35,k .10

5390 Ayl 3 sl A

Lgelasiuwlg ( Constraint Coincident) «Ed ¥ auwds 5151 (pe L,.'a,utf.éj o

-
co



o gtz s (@)

$yglontl ado s e p b A gly wndld Lgalasnin) (jSas ATI50YILe o

O O O O

allatl 51al et | 5ial e lasd W Al 3l NENE A Y Blal
.(Pad) .(Extrude) .(Constrain Coincident) .(Select)

Sdasd) e juas ¥ Ol pudn I3le 11 e

@ O O O

Jade dasdl N AER | s jlas @3 o) el @l

Sad) ASlowd) W3l IV (1o ao ! Ko slas W1 LS UK e Feallelass ¥ Goasiud | dili Le

O O £ O

o yaut) lla ) st |
.(Rotation) .(Padding) .(Constraining) .(Extrusion)

s e Alaaill wuasy (Constrain Coincident) «Laryi o oas {:,_mi Cris ASLEA Y Ao gl &‘L_g o
.(Constrain Point Onto Object)

Ses, s000®
o0, ° S
eE, * "% 008

=1l ajlig

119 -




duew | 31 2BLLL ) aea o (Constrain hﬂl‘ilDﬁtEﬂdiSTaI"lCE}wyl'&ém*.ﬁﬂéiﬂ&nﬁﬂltﬁh o
.(Constrain vertical distance)

(Padding) @wlad! 4uas alusiwls ah.;&*tgj,'m JS& £ L) dales o o

AU S 0aid 9 (100 (5 glud Jolo 5 g3 Jai sLZa Y (Create Line) das Las) 511 pudiu) o




Pk 8 i 20 i b Sy (3l B0 s il gt 5l 3 g i Sttins 2.5t (E))
ke 30 plat b Julatuwol) aSLowd | A3LSY (wllad!) Pad 315

slas¥| LS Sladaded g

A'L:..ii"l E,,ﬁ}'.,} CJ_}{.\

"121



et BT e paid ) Jaaly

i bk SEPRWRTN {

3las¥) A (g YN @esa

Wit ien . edu. sa

Introduction to Gears g, 2. deadlde

e Lagan 1 o gyl 48 Lgia syl 51 ST 095 LaBale Jilan 53T oy JunT Aiccns Alome 5 (31
Jai) Lo g il Jas o 1 AS ol g 28U 121 Alighs 5 58 (Suie e Lgal i & a3, SIS Aalas¥!
A allg A8 ol A yang o Lgla (Sa) U1 38yl 85 5 sy ya ! qaanal 3 0myg 3T (S (g 55 (0 A 5901 S |
(g ot g all g ARLAN Al gl a3 s Jadiig cAdbidee aloealy JISCAL g all 1 L ALE 0 !
29 g3l (e Lo guss 2V oo il e 5 5 @inn gyl 128 2g A0 gl gyl g Al g pul g 301
Aine i) Aglglas¥ yug ,all

ﬁ“?iu!_}jﬂ! fn._;u: EJLJ_} %J_‘g:l-lb._l:h *;:.!!le-‘—”' li:}_r_ _5.1 aM'ﬁﬂ ji hj_dlmui‘d LJ-U\J:.J! f..l_t_i._..uloiq_j
o Lol (399 A poaad! 33035 1 (31590 2 e olazil (6350 Ladss e pocdl (nds 1 350! ol Ayt
A i) Ccrun sl custyadl 855050 3005 N

(2018 /OLa15) dagl3H1 eyl 1 X (550 (5393) Ol3gat pie = (daly) 34t

(dolg) 3 yuall

(2505 /Oloaty) degl3H A pudt

= (b8 (H90) OLsdase

oa i) Jso Aualadl cleslall sy b Legd

Ll L‘-d—*ﬁ&w;dlwh-@*—‘j-&“ .

g8 Loy Lo p1ad oo s L g 3] psna @ @

3T o e Ol gl JEhg ol e dIMS (ye Lgaing (Sas La3S 30 2 a3 Ll o il (g5 @
(@ s L S e ) 38y sty (labaienll 10 2 35531 (gl 3303 o 5 Juoss @ Lo Bole @

e oy ey Lo L2 5 33Ll) 3 36 5om ol 2L (lnaiedl) w1 2 a1 0oslIy ) 1l (il sl pony @
()l Alme gl 4 g 80l HLadl) ol clail) ) e ) W ALYl PP BT sl

FSLEN u 53 bk 3ALGH pu 53 bl (i

3 \L ] &

Ac pud) 32003 pall 3ala)
&



Lo gyl Oiliat Sl i

Alad g AaBa g dual 48 o LY

o 5 L e 3
dalla11 FREW=PTE |,...-_ﬂ|._.u'_ '-5""“'
Ayl el ga)

S ya ABkkad) ALLLLY Ja
bRl st L 3kl

g ) "1’

) b _‘1
PLPL LWt (g [ X1 WY1 W g W3, L
JYIVA [BEVR[PUN-TRCSUPRDE-TR - 000 P
sl al) Al Aol pagui
\ S

do | yad) 23S ol a2 2.4 K5

Creating a Simple Machine dlawus 4.8 o> AN £ LLS)
O Orsn 3 B LBl Ll piion Gumn (g 3301 AL AUnea il gha sl 30ac 15 e LE3 5 el 308 oyl 10020 @latius
Lt pn g ey sila e 8€ pa Sl AL 8% ol g yla ol oy we a i S Lgia JEHE cinn 3t Bihghe W yug )5
Lo 25 dasllall Lgs Aalil cileracaill yuiialy agiin g 3ladll

Aloee A8 o Y ol A mpenas 12,42 S5

e

335 5 IS Sliael e Gl 53 Jrsoss @y Leie
&3 S e i Ol A0l (63 juss a5 Josi @

TR R
5193y 9ot oSN G il LB L (40 pie g

Jaoes 12 9 ¢ el o 200 el yga SiLY JS T

& K. [ E
?JJ!?JM@‘AIQ'JJJ?FEQ,&SH

O e T I OO | P | N o - B v

-

5 Y
“_:_1[.3....;"371 A g T1

2 Aok galawsy j
JT G 3! ¥

e

\ T2

d :
i sue 48 T2
o 5 _J

(e piie g Ayl ol
A 1




Designing an 8 -Tooth Gear §Liwl 4.0Led (3 (3 @utaal
e ls clisSe 1ol 1 s Janss i sisle g - ol 2l 3 uasaty i
2 (Involute Gear) imit! 3lgla w5015 50 alusiuly e il el Blgha Yl
Waeliving dlggiugde y o dads olinls s Lail ali€ey . (FreeCAD) sIS 548 x ol 5

Lo i g e ety oati. Jukaeh slas L ws
g Siiewe L2l Taas

S (53 Gug A (0 95 98 il gla N (a0

sl 31 ERY | om0 Ol | gl i (dionie Ol

01393 p3e cullall AN Slacdaill Ldlie alas Les (JSLat

ol gla W g )il pusiud A8 yd) 2 Lads LaSadg Jle

datail :lgia Olicdaill ‘e wall 2 awlg @lias e -n._-..;-...t.l
ol yhisad | doliail g cAuclial | YY1y (A4S gt Jid

O (o) New aigal Lle daiao! (ol 0a¥1 das 22) Toolbar cpe <

Joadl mlais 25l ((Jee mlac ) workbench aloaill 45160 o <
© . (aald cieas) Part Design

@ Raytracing
@ Reverse Engineering
=, Robot

[ Sketcher

3= Spreadsheet

W) Start

 surface

TechDraw

Z* Test Framework

-

dit View Tools Macro Windows Help

;Lﬁ¢Qﬂ_@ |
20 ®e>@ Q-
COPEDO +—

AaSLal day pd i ) el pdl B Jaadl mlacs 53 (505
.'l._'l._‘qujl M'muﬂa)ﬂn.mjlln_lll nuh.‘-'ﬁ';&.hﬁ

File Edit View Tools Macro Sketch PartDesign Measure Windows Help

B AE & E L/ N> k? A

108 @¢+8 Q0006 VDS
R R LYVITWYY

Cmﬁ I:rn Ulew
Model Tasks

s dies (LA 12,43 K8




s : i Auliatl A e ill ol gl alaeianly o JSam oLt 1 Vgl oo (318 (5 )0 ol 3o 2 a5 @pesat]
3 5L e 0pSA a3 S ea oL 53Y . (Part Workbench) ¢ js | Jae zlaw i . (Part Design) ialad
.(Part Design) aalad gieuai Joc xlaw o (Create body) Jsia < Lis) 3151 ALl il

Ol A0lad pa (3958 o33 JSud £ LESY

[ 1 I :La)) Create body 5121 Ll daiial i (o g2¥1 day ,3) Toolbar ;ye <
O . (it Lo ,31) Small Gear J (dwusll) Label i« (wlill) Data gl LaMe [ya <

File Edit View Tools Macro Sketch Part Design Measure Windows Help

I EBRE R D02 B SR e~ - QHEP> O
A9 @€ APDOIIIIIPHDI oRRCER &5
SYVASST SUFAaSILD EEdE 000D @ !

Combo View 7 X
Model  Tasks

Labels & Attributes  Description
Application

~ |@ Unnamed Model Tree s JSgll <Lisl @3
v‘ﬂﬂdjl'l"'""_-_-_ '{E:jﬂ'“"."”‘-:'.n}
» = Origin -‘:

CWiLTAT T S e e lemap
A9 @ ¢+ APOIITITH S OBEER €3¢
SVASFS I SUPASILD LS OSOBBD @ N6

Combo View - J
Made! Tasks

| Labels & Attributes  Description
| Application
~ i Unnamed

v @ smallGear o
y e Chrigin

Small Gear | JSug!! sl jouuds 3

Property Value

Tip
Baze Feature
> Placement  [(0.00 0.00 1. S000mm 0. |

N s Geo
Group

LT T P I T

291 (o 25 (61 S (S0 USrgh| D cumacas B osanall 2 JSLigh (o chaatad o) (95 Lakic
A A bt uie IS S e AT ggan B pall | LY 2SS AW D5 elawls JSLigh) A DL U AT




9Sle 3y a9 (Involute Gear) oot 3l sla ¥ w331 3151 alamiul liSes il JS gt el anl oyl aay
(SN el g dainall gl Aeauliall 3ot 11 LAY St iy ol e 31S 6 58 el 0 Fa jo 2B ais (Macro)
B e 1) ot o OGO R G B OO L.k OO DU WO (0 0 O, o

(o s b (v o Il (i pall pu g2 (Macro) s ,SsUu!
el o 1 2. e lg ¥ gl plgl! (pe Aleadiw 2Dy p g

: 2 i Part Design Jas ol (4518 das o5 ) Menu bar e <
(Involute gear) isitl Lilslau¥i ot siala En e ( o) Cya

o) Involute gear sl @& @ (dakad gueins)

el Y AaliDle A yle 4390 9 ,Sle 0 O (i b
£ = ; - : . C ([_J_"Ll.a I_-,.'Ijjﬂ.l—l
Sldeall el (A1 donlondl J9a (yoniin (S glal - : :

L guts Suidal | dewtigdig Sliial) 6.3,_,11 (Oliw¥ sue) Number of teeth .2 <
(4 (piada 1) Imm A (el 5aagll) Mndule__,_’._;; <

i ; A 58lge) OK Lle Jaiial o

( oyl il sue | sy ) O .(38152) OK e ™

Combo View (o
Madel . Tasks

5
b,

& tnvolute paro'

Mumber of teeth: 8

Module: ¢ 1mm Qo

o

Part Design Measure Windows Help
@ Create body

=~

/

Create a datum »
)- Create a local coordinate system
@ Create a shape binder
' Create a sub-object(s) shape binder
Gﬁ Create a clone

£

Pressure angle: 20.00 © @ Create an additive feature r
ol peeciions || True Create an additive primitive ’
External gear: ook Create a subtractive feature r
Create a subtractive primitive r
Apply a pattern 4

@
O dBlesadl e (Aiwliall 500l ) Module Jales 55 Apply a dress-up feature 4

o) e sl dalastiol @y pslestie 55

@ Boolean operation

Combo View 8 x ; Mlﬂfﬂ:f
the" Tﬁh T sw“ Et“. --.:. ”
& involute gear.. |
Labels & Attributes Descriptinn B o T oy ; 2
Application &P Shaft design wizard..
v @ Unnamed
v @ Small Gear u_ =
> J= Origin ﬂJ.g-TJthHld_ﬁi_H
& InvoluteGear M Lo L3 g0 o3l
LU e LS dg;:hgl'fi
InvoluteGear &Lzl @ S J5la dintlas g Alysald
= 8 (O=ie Glslanl o 8) |
Property EJ}A_L” ;}.11!:_1] |
. J|

i ilgland 3 dalial 12.45 K8
126



3130 aoiet ot ¢ SLas¥! SUS @ fumaS L] 3,005 (ye g0 301 oLty Bagllall i aladl pras JLi] ta
SLa¥ NS 5 Al 0 it (Pad ) wlla g

s alag¥ 55 SISE )T Jamd

g@ﬂﬁ.@'@".’l‘

Combo View

Model  Tasks Lade Lle daaiol  (degamll o ,e) Combo View [ye <

Qiﬂhﬂributeﬁ Description o '{E:‘J‘“‘a ') Model cqs.5
Afpation Invol SRty Model uns AaMe
W L'] Unnamed e UtEGearH {CJ}L‘JB] -.udea- MJ'"?_H uiﬁttfn )
v @& Small Gear '(""‘; EHJLH o)
» /= Origin © (L)) Pad alal ,aal (ol oY1 day »2) Toolbar (pe <
& InvoluteGear| .
] 1 (Jstal)) Length a2 . (sLett) Tasks cass dadke e <
2 : O .(52152) OK e daisl 5 @ (30 2) 2mm
| Property Value "'|

(] Reversed

Taper angle 0.00° d—

Celect face Mo face selected

B update view

Combo View f X
Model Tasks

Labels & Attributes  Description
Application
v & Unnamed
~ % Small Gear
> J= Origin
» § Pad

ala ¥ 550 WSS g yill Jas 2,86 K&



Designing a 24 -Tooth Gear L ot e 9 A 31 (S (g p3 ;u.u.uu
L:.uu.u_;...u.r.‘._gd.uj JJ‘_,...I}.! ;L..u.'l':fd..nd_ﬁ-_u.u Ll.\L1 jIS_mU‘JT'I,_.,...u.......u

s (3 ol g en 51 (63 (g 201 S o LESY

© . (Us.» L23)) Create body 3151 Lle dais! o (il 901 day ,3) Toolbar ;e <
© (.S L. ,3) Big Gear I (dsecall) Label yue (bilul)) Data cuss dedle ps <

File Edit View Tools Macro Sketch PartDesign Measure Windows Help

I EREn 052 B2~ - QHEZPO
VA9 @E B APOIIIIIHD oBE - &
SVASS T SUSASILD EEEE 999 - O

Combo View & x|
Madel Tasks

 Labels & Attributes Description
Application
~ @ Unnamed
» @ Small Gear
v i Body
y J= Origin001

Property Value

File Edit View Tools Macro Sketch Part Design Measure Windows Help

@B E A 92 B SR o~ - @QHZP
a9 @€ QA IPIIIFHF I o9 - &
LVAS ST OH!IOI"I EFEEE909P O

Combo View
Maxdel Tasks

Labels & Attributes Description
Application
v @ Unnamed
» @ Small Gear Bi S .
ig Gear I o |
v © BigGear B i

» J= Origin001 ‘E'-,_l}-‘“-m E)-”"-‘I:"..# '[)-.'.-'5‘JII l_‘,_...;.j'l}

Property Value

Base

| ﬂp
Base Feature

* Placement [(0.00 0.00 1.0Qk 0.00 = (D.00 mm 0...

[ i G-
- roup

NPV VP P ool JSua oliil 12,47 Ba

128



09SA1 a3l <Ly (Involute Gear) ismitt atglaud 1 5815151 aosiul bl (gl el o aa
s 0y e %J‘w

SkOFartDesign Measure Windows H ! (31 gt 'i.i'luajl" ALY
‘ @& Create body

paeai ) Part Design Lle dasial s (Aa318N day 5 ) Menu bar oye <
O (=il il L y3ll) Involute gear yis! o3 @ (Rak
€ .24 11 (LY s02) Number of teeth & <

Create a datum
i # J= Create a local coordinate system

@ Create a shape binder

j 8 Create a sub-object(s) shape binder & O (e 1) Tmm 31 (3ewlial! 500401) Module s <
4} Create a clone 5 [ 38lge) Ok Ao dass
Create an additive feature Model cusd e dariol  (Aegaxll 4o e ) Combo View (ye <
Create an additive primitive 0. (z3g=dl)
Create a subtractive feature o341) InvoluteGear | (z35041) Model s dadle (e <
Create a subtractive primitive 0. (,_,.u-rJJ s jin....'h*l
Apply a pattern

Apply a dress-up feature
Boolean operation

Migrate |

.SprDEkEtL — ._ PO ﬁ Involute para
Involute gear... .:

Number of teeth: 24

D Eow ©

Shaft design wizard...

Module:

Combo View ? X
Model Tasks

Le & Attributes Description

Application

v @ Unnamed
» @ Small Gear
v @ Big Gear

il iyl o il dal):2.48 JC2

Piade 1.00 oo ,as 950w gwa il Ol O 1 35ede 1.00 0 Aiwl @l Sos gl dad dass poin
QM|MLMM|EM'$EJ.JJ Eﬂ'wu‘jﬁg i yetsla 1.00 EL;'G__:.'_-;

129



SLa ¥ NS a3 g 3geil i

File Edit View Tools Macre Sketch Part Design Measure W ’-"'-’:‘55""955‘33@&4):“ | Jas)
- = & =1 [ﬂ L ey © . (W) Pad 3151 sha (1 95¥1 day ,5) Toolbar (ys <
NAQ @ ED> B Q-+ (1) length e (plelt) Tasks cosdl 1ade o <

Qaa@@ '.’. © . (52154) OK e daiinl @5 @ . (y2e3le 2) 2 mm
6

Celect face Mo face selected

B update view

Combo View 8 X
Moded Tasks
Labels & Attributes Description
Application
" |ﬂ Unnamed

» @ Small Gear

~ @& Big Gear
y = Origin001

> M Pad001

alad) A SIEE o atl e 12,49 S5

130



Gears Engagement g o) SLILLS

sam=ily @l JCEIL Lglae g Lo LS Olaad Lgin 4538 )l @aliall upass éjj).;..nj1&_ﬂtwjﬁlf!m1 KT
At daadl f:..L:l.Eﬁu.ul GliSan uile g plina 2 vyl fru 4038 daloul

dglastl ylad o (Module) dulal! sux 53!
oL sue e Laguuza (Pitch Diameter)

Oliws¥l e Lea " 5 "I (T2+T1) * Lubadisagl)

RPOHIPN | PRPOF { | IR | I = 2al.l)
‘ 2

l-j " o Y -.

) fs L LT gl o oy aSTEL U] 2L e oSl y2ll il ot o9e ] Al (3 2 it e
e S ol ol Ol e ¥ O O (o y3dT ey pmed O @
el il e Jasig

i (golall (o yall A5 )1 ) TOP view e daziol . ( Jaidl aSe) Navigation cube (ye <
O . (uiall o ,31) Small Gear sl (z34edl 5 ,4) Model Tree cye <

5 (p2=9) Placement _le daisl (ULl ) Data cagd Aadle (pe <

O . (p=5!) Position e daiisl . (pusy) Placement alill ailall oye <

© .'(1x(8+24)) /2" L=8) i) (puashl) POSItION da315 (pe X o 1 2 <

131



BB kD kmd § 6 o] TP 35 0 Criladi ) cvo AdL ! Leal E:er)J.'IEL..I,I._a;_.:;

e LA Lagion 28 pont | ABLat | JE105 5 geusmie S0 (i a0 | SLLATS S8 3800 28 L

File Edit View Took Macro Sketch PartDesign Measure Windows Help

(ERE L0052 B 2N e (QENZP .
WA W¢> B AVOTOBOOS OBER 0S5 -
SPASFT SUNASEN LEEEOOOB P 0

v Placement  [(0.00 0.00 1.00); 0.00 % (16.00 mm 0.0...
Angle 0.00 ¢
y Axis [0.00 0.00 1.00]
o ~ Position [16.00 mm 000 mm O | |
-:‘I"{.H.J-E:Ijlfdmm& 'B:'
W 0.00 rrm ki
2z 0.00 mm |
Label small Gear
Group [ImvoluteGear, Pad) |
View  Dan Bt startpage ] [y unnamed: 1 )

L N  ~ Placement  [(0.00 0.00 1.00); 0.00 * (16.00 mm 0.0...
Gaadad casma U (X olan ! Angle  000°
O X pidagall e dial! > Axis [0.00 0.00 1.00]
[ blud) Data Cugd daMe v Position  [16.00 mm 0.00 mm 0,00 mm]
11 X 16.00 mm
y 0.00 mm
z 0.00 mm
Label Small Gear
Group [InvoluteGear, Pad]

bl eyl S0

ALY S -:'-1::5'1;‘_"%‘.,.&1.&;;-.3@ T gk Ao el Sliles Aol e Lo e lase Login duS pout)

132



«

: dass] acadl || e TREL L 2
(Ol sae / 4> 52 360) ) 1-3J 2 U‘Jf e
X = Olyeadl dagl) i:h.f..‘lﬂ_u:u.u_g e T el b—m'” ool 2.
= JLlLi-__;..th f_;.l__;._g.l.“ 3_1__5.1_} J!—"‘I‘__l}t ML’LHM'

File Edit WView Toolk Macro Sketch PartDesign Measure Windows Help

L@ ARAE OG-0 -SSR o - @ =P
RAA9 @€ A PDIIFOIIIPHS o0BCE® 68 H
BV AS ST SBFaAaISP EEd4E OO0 @ U B

MHode Tasks
Labels & Attributes Description
Application
+ & Unnamed I
+ # Small Gear |
» @ Big Gear
| Property WValue
Base |
Tip Pad
Base Feature
| v Placement  [(0.00 0.00 1.00); 0.00 * (16.00 mm 0.0...
[Angle (RIS I @
> Audis [0.00 0.00 1.00]
w Position | [16.00 mem 0U00|mm 0.00 mm)
X 1600 mm
¥ 0.00 rmrn
I 0.00 mm
Label Small Gear
Group [InvoluteGear, P4d] _ # o
bl 3l G e
A 33 22.50 3540 30
View  Data B satpage 1 B unnamed - 1= [
@ r N ~ Placement  [(0.00 0.00 1.00); 22.50 ° (16.00 mm 0
1, 'r.",'_‘ . 00 1.00); 22.50 * (16.
o [EEENER | Angle 2250°
o] el > Axis [0.00 0.00 1.00]
\ / v Position  [16.00 mm 0.00 mm 0.00 mm]
X 16.00 mm
y 0.00 mm
Z 0.00 mm
Label Small Gear
Group [InvoluteGear, Pad]

T LA

133



Making Holes in the Gears (g »=d) (13 9D ¢ LLS)

Making a Hole in the Small Gear sl u...j.n 2 oah ¢ LLs)

Lagamas S (oo lagla (S 2 (28 o LadY gl ol «prammeal) Sl Logaiinga caring e all el o)
o I P T S e

s pidual | (w3 (g glalt st 2 adain @) s LISY

O . (il Lo y31) Small Gear syasid L go 3o Ui daiisl + (7331 ) Model Cugss 2ede e <
(2] el dmlasy apasd) (uial! saxall) Small Gear e daial <
&5 ((aslazs @ sLal) Create sketch 3151 Lle daical (@ 3a¥) day 25 Toolbar ;ye <

(RS LS 0 B e e~ |OEEI
Q9 @+ 8 UDTTEBEHS BB S5 -
STASAT OUTASLD EEEEOOOB P OB F -

Modsd  Tagks

| Labels & Attributes  Description
| Application
v @ Unnamed
~ [ Small Gear
3 ,.J" Origin
» §M Pad

» i Big Gear

Property Value

Length

- Tm

File Edit View Tools Macro Sketch Windows Help-

I WAE & 5O -
R @ E> @ Q@ﬂ
o /N0®-4-¥- NP ©®e

N, Tasks

SN o
B8 ®
b K

“.iE-'W
@S &0 8- &2 =
ﬁ?:ﬁlﬁr'”rl—él%

pabaadl {50 gplall pdacall 2 ladaid may L) 32,52 55

134



5yl ehci) 3l aloiet s T s ameang o S0 IS 4 3005 5 oo pudiall o 30 B o oLaSY
caai auaxat (Constrain radius) sdaatl cawad soas 3 alaziul @53 yAls <Ly (Create circle)

3,50 e

s FE.Q. Sl 38 e .'I-Ljoi{;ﬁ1ﬂ L&l ) Create circle 3lal 35t . (ol 9o dag o) Toolbar ;ys <
© 5 5101 LY daialy a3l 38 ey | mg 23

a4 ) Constrain radius 31s1 a1, @) ] s e dadsl o=l 9 Loy 1.2 ) Toolbar pys <
6 FEFCRURBCENPRL 5 NEUVNH]

O . (5052) OK Ll dail ‘:q:i'o (siesda 2) 2 mm 381 (pladll Caias 21501 ) Insert Radius saal 2. <

=2 AHI /SO0 < PN o/ N ©®-4-8-NO @

Constrain radius
@' Constrain diameter
7} Constrain auto radius/diameter

L
B Insert radius ?

3__5.3|-.-'l .:L.....,.'||_ :253 _‘_'LE,_:,,



Sl 2 gl o) (oLl el i ) (Pocket ) ca ganidt 3101 oW1 & uiiodia

File Edit View Tools Macro Sketch Part Design i g
:'+ -_;' ::'.r

_ E Q . m % ,% . @ O (Ll eu)) Sketch six (3543l 5,24 ) Model Tree ¢ys <
O . (sal) Pocket 3151 ,5a) (il sa¥ day 5) Toolbar cpe <
VA ST &9 .

e daiual o (o goetl ;.H.nl..-.:] Parameters Pocket 5255 2 <

Combo View : 3
Model  Tasks oi*b.-jll -le¥) Up to face J.bnfﬁjecajm‘ P b |
Labels & Attributes  Description . T, s “ N
Apphication sl Gyl lias ¥ 35Lall Wy g o il Alre e ) paialy dadis! <
v @ Unnamed O L Caaiiia
~ @ Small Gear ) )
> J- Origin Sa¥l 55l ) e daiua) @5 (SEEID) 7 lide e ) ety daiisal <
- o O 5 e il ¢ 3ol HLlsY s

& @ il LAY piuall o, e il il e ol <
O .(52lse) OK e daiiol

Select face Mo face selected

Model %, Tasks

. Pocket parameters

Tiype

("] Show direction

|:| Reversed
| Select face | Chick on a face in the model
- 8

136



s sl831 12,54 K&

3yLall 53 e 5 paticols da sl GliSa,

1 (Pocket) Cas gt ¢ 43 dasiis U (1 bt ok s it Kb Y dicisia +
;,1:-.;.~ad:-&+1f,U[::tnface} 4 gl e o pall i sl
alaSly JSugl! pue yosiw (Pocket) cay gt
LAY Liude 1s Anl g cadiond | do g3l I ¥ gucr g rlids e leaiwl da il el s,
Loluco g5 U8 geacis ham (pug »311 2 Lagath| Omaad) 3510 53 e daially Shift G
| 2 g il el oo pall s ks g duseag

$2 aldnil ol uiuaitly ol Jaw¥e AeY 35lal) Aome o ped liSen
.|;11jj:f|.l=|:1_]-i;_l,.ﬁ ;_u.d"' W Ij j_HS'_J 211




Making a Hole in the Big Gear j.«&J1 u.ufdi 2 @ o L)
epill ) Rucaabu L e aladdl o) 58 bl vt et e s s Eailio el
oy 138 2 STl B (1gSins

2SI il Sl mdawdt e ladaid mu) ¢ LESY

O (sl (ol 355 ,0) TOP view ) z3ledll pgul (Jaill cusa) Navigation Cube asiul <
& [ yuaSI] L,,JEJI} Big Gear usasa! La g3 e Laais daisl (z2gei0l) Model Cogii dadle (ye <

£h cglall delais s (sl ‘__W‘E.JI'} Big Gear e laasl <

(4] (aslass @ <L231 ) Create sketch alal e dadiinl o (il ga¥l day 25 ) Toolbar pys <

File Edit View Tools Macro Sketch Part Design Measure Windows Help

BRE A0 - B 2R e~ QEZ>
3

VA9 @ EB3 POFIIIHD oBEE- &
VA8 ST- 0.!‘.5!"- CfEE OO9PBD @ N

Combo View
Madel Tasks

| Labels & Attributes Description
:Applllcuth:rn
v i Unnamed
» @ Small Gear
~ % Big Gear
> J= Origin001
» §M Pad001

Property Value

| Label Pad001

WRLITE oow.  emss
Va9 @E>rd Q- @ﬂ@ﬁ FHHS & &L 8- 8-
/N0 &R NIV O AR,YPSEE I"I—

Combao View

Sl Al el el e ladais @y £ L2351 12,55 K

138



Hedh Gl wndd 3l ansial @8 (@il 5,50 -Lasy (Create circle) 5,50 las) 3151 ansu ol
ranle 4 lasll Cainl eSiwg 3511 Hlad Cauay ot (Constrain radius)

daiol @5 @ gl 38 50 20 g @ (5,505 sLiSI) Create circle 31sl it (oY1 das 1) Toolbar (ye <
© 5Ly

O ;5 e ﬁsﬂ[).uu Ciead 405 ) Constrain radius 310 ,ual (ol ga¥ day »2) Toolbar s <

Q. (52/50) OK e darial @5 @) (L2eide 4) 4 mm 81 . (ladl) Cauai 131) Insert radius 3380 e <

¢ /NP & H NI

%!

Tl =4 L{dEXRAHI S0OC
il

/
\

| | Comstraints

Fiter: All

Shicwr Listed e Listed

« B X Constraint
- B O Constraint2 (4 mm)

3 5ls LA 12,56 ki



.(Big Gear) st (ot 2 o Lasy (Pocket) casgancd 13151 anzial 13,50l wlisl o aays oY)

o [u.la._l.Tan F..w_;) Sketch 3o +{Eh}.ﬁl 3 =t ) Model Tree [y <

VA ST @
2

Combo View
Modal | Tasis (2] (asg=xll) Pocket 311 sl (=l g oy 48 Toolbar fys <
' Labels & Attributes Description e . : ) * Sl
| Application daSlafl Jle dadial  (aygeenll Q)i:fi.‘u} Parameters Pocket 32slh 2 <
‘v |@ Unnamed O (431 1Y) Up to face ,ual o5 € st
> @ Small Gear = S : e ; &
v @ Big Gear Jjﬁ%d‘wnymlhy%mtmuhﬁwy daial <
¥ J-—- (_'}rigir. 9 -I_,-HJJJI ,-__J..ﬁgla.a.u]l ;j-‘:-J' _JL&I:I?TJ-'IJJ:JLI ,I-‘I-L_!.E.LT d._.:u...uh_ﬂ I'.:J"“'.'El E-JLEH
> E Pad001 . S R s
- o daiial @3 O il (L3N S o )30 Cye laeadl Ol e daiial <
D (3054) Ok ke

| Ehﬂf‘ﬁtl Click e a face in the medel

B update view

eadl oLAG1 22 57 K2




141

Designing a Base to Connect the Gears _,,:Ji dao o 3ueld miaual

tﬂ_g.mﬂ&.h.wdﬂ.uul:aﬂulujiuwj+u.uj)_d|ad_:ﬁ¢ Lh' ﬁ_g_,_d!hj_a.&uﬂ
Enuhﬁuuw_gfﬂd.qmuﬂiqﬁ.aﬂﬁulamm aamd_“umh,la_mlmdmb.h“!

Create body 5151 Lle daius! o (sl ga¥1 day 25) Toolbar (ye <
O . (Usea L))

ol (Asewill) Label 2 . (=Uldl) Data e s dadle ;e <
2 (3acL5fl) Base

CWiAUAT T S e omzrg
VA9 @¢>3 APOIIITHS o - &
SVASFT SUTASdN LdEE 08 S

Combo View
Model Tasks

Labels & Attributes Description

Application
v @ Unnamed
> @ Small Gear
> @ Big Gear
- . Base
» J= Origin002

Property Value

Tip
Base Feature
* Placement (00,00

| Base

w; 0,00 % (0,00 mm 0,00 mm...

Group

=54 ) Navigation Cube ia.h_u',;._._,l

View  Data TOP view JI EJLq.'l.'i'l o [ Jad!

E‘MMEEE] El.knumudzi*m

(gatall 2 pall s yla)
aclall s oLa 02,58 Ks o

r
._bL-.u" l—L‘ILu—! i'.-..Lq..: EL‘h.J d.u.-q...‘.'h'h" .PJL'I |_;..d' u_g_;_aJ.T d_'n.n.'t-n.aa.T' 2lalonl! s

PP P> Lg.p1£'u mL,.-ﬂ_ub-mJnJIHuﬂ.LSLJU._U:MME ot Lo g pead |
9 Lgaas re 25015 d.ﬂlm‘_,hctml_,,u_g)_d1)§|ﬂ,_ﬂg__g kel g Jade 3)olial




XY aiigl @anyll Jasdl plaw 2 e @ o LiY (Create sketch) ladassd eu y slas) 3101 Y, PES

(1} taiy @i s cLLSN) Create sketch 3l daiial (=l 02¥1 oy ,.5) Toolbar fys <
: Yo ! e 3 3 s Cre

(2] (XY mlasdl) XY-Plane le daiiol  (degaxll Jo e ) Combo View 2.y . (algll) Tasks cugd dadle (ye <
& (32lge) OK Lle dasol ( (Acgaxll o 5e) Combo View 2.5 . (algll) Tasks cogs dadle e <

File Edit View Tools Macro Sketch PartDesign Measure Windows Help

(@RS LGOS B RR e~ - QHZ> O
109 @¢>8 ADOPFIIBHS ORER &3
2TASST oNTASSD HEEAEOOBBP

1.3} Select feature

XY_Plane002 (Base plane) o
XZ Plane002 (Basze plane)
YZ_Plane002 (Base plane)

[ ] Allow used features

Allow external features
["] From other bodies of the same part

[ ] From different parts or free features

Combo View
Madel iTasls

Solver metsages

Ermpty sketch

B Auto remove redundants
(] Auto update

| | Constraints ® 1

ﬁh.-ur;a Al « | Select Multiple

"+ ShowListed Hide Listed Restrict Visibility |+

Sladdait @us eLasl 12,59 Jsa 147



3aclall dagma < LiSY (Create rectangle) Jdaiue sLaal 31l oY ol

€ . (Ll Lil) Create rectangle 311 jial (<l ga¥ das 52) Toolbar e <

ok Jnds a3 ¥ O . bl I A0 5 et il @y e ekl <
i g (Grid) asat

d 0 .l (LASY 6541 3 s danaals o Jalatenal] AL LaM Rugl 33 crpatd ikl e <
(Grid snap ) as.uatl
<313 Lliuetud 0,(,33&.!_]CIDSEQ&MM[PLQU}Tasksg_},:E.qﬂ;LH <
= -

o /N8R NO PV OA AN SE

Combo View

| Solver messages

Under constrained: 4 Dof(s)
B Auto remove redundants

[ ] Auto update

|| Constraints

Filker: Al v | Select Multiple | 7

Show Listed Hide Listed Restrict Visibility |+

B & Constraint1
B o Constraint2
B o Constraint3
B = Constraintd
B — Constraint5
B = Constrainté
B | Constraint?
B | Constraints

G o3 ¥ W ey il e | laudasill e o0 S @3 13)

o Al piealild 3 5Lal) Alome Al | LliSies Baslal! sLis)
|| Elements k. . i
Type: Edge B sertpage 7] s unnamed : 1* [3
Jalazins (L23) 12,60 K8
e

A3 Sl aas 28 al S ddadasd) Sle g o0 aces cndS (rads Y
e Llade ! dlll g (FML W e 3948 audg pue i 3 2 9udl) (aas dusd 280
b M'Mﬂ\ya_}ﬂﬁﬂ_pﬂ}ﬂ'

143



.;Lg‘a*lgz}{:di:«h,l[wlhﬂ (Pad) wlkadislsl auz=ioly (Part Design) aalad guaad Joo plaw sl

File Edit View Tools Macro Sketch Part Design Meﬂondm

e ﬁ & é} an D »| (@) Part Design x alad Al aL51all) Workbenches drop-down e <

Q.'m *% .' Q' » %u o*[m;ﬁ-_m-uﬂ]l’artﬂesignﬁh{wl

Pad 3141 Lle darua! . (ol 431 Loy 42 ) Toolbar ;pe <

VA sTJ]- SAFa - 0 .(vln)

Con':m (Jskall) Length _,:r_ .{_?Lgﬂ} Tasks cogill dade [y <
Labels & Attributes Description ‘ O . (52152) OK Lle dail qﬂje (ela2) 2mm

B lmm il

Combo View

i e ‘ = b 4 .

[ | Symmetric to plane
[ ] Revergad

Taper angle 0.00 © ol

Select face Mo face selected

B update view

Taper angle 0.00 * L=

Sefact face | No face selected
B S

alas¥l 50 K2 LL23l 12,61 Ka



g.hﬂ.hﬁl&ﬂ.ﬂJﬂL&ﬂlEbi fu._._b:ﬁ...u‘ +EJ.:LEJJ.;“5_5J.IJ| do gl s asg (MDdEl) EJ}UJ"—U_B-_':*E-‘}LLUJE 5.‘5.!.“.}

(A Bilglan S s @) <LasY (Create Sketch)

15 LAl (golall ol le Sladadd muw) o LASY
ol | (Aalad @uauai) Part Design ol (Jaal! placd dlaail! 4831511 ) Workbenches drop-down (ye <

O ol Lgmlans sl 5l e daial <
£ ((laddazd @y < L231) Create sketch 3131 e daiasl o (il 3231 das 55 ) Toolbar e <

(W& s 50 *-“*@*gk?-m?-‘w om=zr ©
VA9 @ ¢33 QA POIIHIIITHD onECE® &3

SYVASS T SUFASILR £ O0O0BB @ N

fF X

Model Tasks

Labels & Attributes Description
Application
v i Unnamed
» @ Small Gear
¥ ‘ Big Gear
e ‘ Base
» M= Origin002
» §M Pad002

__| Edit controls &

aclall galall mlaal e laglass @y elasl 12.62 JC2
145



et s e 3101 auziwl @b il 5,505 - LasY (Create circle) 5,505 < Lad) 31a] ansil
aale 3.75 15 5101 1% Caua cuand (Constrain radius)

130801 3 il o LESY

e dniinl g @ 3l 38 50 30 <3 @ (5,515 < Lisl) Create circle 31a1 jaa! (@l 5a¥1 day ,2) Toolbar ¢pe <
© . 5Ly

O ;5 e daiol g @) L (aztl Caad uas ) Constrain radius 311 just (il gs¥1 das ,8) Toolbar pye <

L7 A a2lgs) OK e Joz ol {.uﬁ (5eile 3.75) 3.75 mm 81 (ladll caiai #1501 Insert radius 3280 e <

P

" = AL AHI SO 0 SNG4 R NDO @S LK

s e

/
<

—

o
>
\_| //

B Insert radius ? o

—

mﬁ‘” e
W,

o e
Filke; & = elet Mulighe .

b Leilid Hudé Lle2 Bt v bk -

B X Conswwintt
8 O Conatenintd (3.75 mm]

B S 350 LES 12,63 K4



5,500 35,1 Rt Ll . i omsia® Lgashiel sllng e ol muloadl JL2112 3 15,50l 58 0 a usiad 4l
Pl 58 L a sl PrE st 2 Lgegdal clidg Mg | yal Galadt JLEIN 23 K01 5 3101 38 pa oasd )
5,50l 3€ 0 Cps Amameall A3l ol e 530 ms daai L 23Y (Create point) atass eLial 3150 AU (3 kel

L1

ERL| s 150 L Gl (2 7 (TL+T2) x dewliall susgll) = daludl"dn sl Aanall & o i yglai .3 50 S
.(Constrain horizontal distance) aa¥ 1 sl ) i 31 Al aziald  iaile 16 o e 301 (638 e o Al ol Al
3 yunaadl 3,500 38 e puasd IThg ¢ ienla 16 I 0 5101 (638 s Cro Anleal] frad liSiay

T

¢ Bl | 50140 35 v o LESY

SR B T N T R {qﬁo{m cLiil) Create point 3151 il . (=l ga¥) Loy ;2) Toolbar (ye <
ea_‘;._l.-'.l.ﬂjl

ozl @3 € . (2.28Y1 @sldl uuas) Constrain horizontal distance 3151 y5a (ol 553 day y2) Toolbar (e <
O v Lol o alazin o @ 15,0801 5 5101 8 5 e

© . (:25x) OK Lle daiil P.‘.@‘{“,:..n.h.j.q 16) 16 mm 8! . (Jshall #1,a1) Insert length z2eli 2 <

?f'n'ﬁ-#'ﬁ'ﬁﬂ'ﬁ-@ b A S 0 BF | —2LHY=XO AHI]

@/

SO

RS TSOE S | —7ALHM=XXO A

0

FQ
Y

v,

(

' ¥ A
o F Insert length ? X \ej
_ Length: 16 mm| 4, = - >

-
Ln
]
3
3

e e lasally

¥ LY ¥

3 panncll 350000 3K e s li3) 12,64 KX




5 p51s el 5|_:| Tﬂ iy ,,,L:, eaall 5.1?_‘,13 L:_ = L}i e 3 3 il Eﬁ!..ﬂ! )S_J...q. .;uj_«.. LJT e g u_'f:ﬂ
5550l , LB o eal cnuadd (Constrain radius) daal) caad izl ausiwin o5 «(Create circle)
aaale 1.75

1 3 puiid 3_).31.? e Lua

gl Saact @ il 35 s e < @ (5,515 - Ladl) Create circle s1a1 il o (@l ya¥1 day 1) Toolbar ¢ye <
© 5Ly

(s ] Bl e daksl ;q.“.e. (plasl cawal wuss) Constrain radius 31al yaal . (el ga¥ dag o5) Toolbar (e <
7 (38150 ) OK e Joa ol ,E.u@ ((piedla 1.75) 1.75 mm 381 ( pladll caad 1 5ol ) Insert radius sl 2. <
(3 (332!) Close ,le daiisl  (algll) Tasks cuss dadle oy <

O ©
LI =ENRAH]IL O @& & VD@4 K
/"> w

D)

B Insert radius

- ) )

Name (optional)

SR

Model "W Tasks

| om ]
8

Lolyer messages

Under comatrainedt | [fis)

Bt repunee retdnees

] Ao update Update
ComdCralnie o

Fier® Al - et Mokile

o Show listed | Hidhe Listed Restnct Visbiey | *
e il L

3 ks 3 5300 £ LAS) 12,65 €&



ALY 2 clilslacd ) sLes¥1 ASLS 51501 gt (Pad) @llad 3151 aziul oV,

File Edit View Tools Macro Sketch PartDesign Measure W o Ut glawW o LASY

] E & —) ab = D | | (@ Part Design Pad 315l le dasuial (il go¥1 day &) ToOIbAr 2pe <

0o Eerd Q- - 0w

(Jskall) Length _,:.; (algd!)) Tasks Cagall dadle (pe <

VAL S T PEFA 9 o) 0Kokbio @@ (5e3)3mm

File Edit Wiew Took Macro Sketch Past Design  Measure Helg

Bri s 002 B2 e— [QEZP
VA9 W¢>B ADOFIBEOS CREE® ©5AD -
STASFT OUPASLN EhAE GOS8 AR ERA-

««2Sa ) Navigation cube aoaziul
-z 39l pugant (Jamll

Combo View F x
Mgkl Tasks
Labels B Attributes Description
Application
« i Unnamed
¥ ‘ Small Gear
» @ Big Gear
L . Baze
b = O gindili2
» §B Pad00Z

B Pad003

!_F

il gl ¥ L5311 2.66 K-



2 ygmll Lo yiaule 2 5l iias GAeW 1 )3l ot 3o o5 s oz 39l (e gl (5 ag oY1

1 IR ‘_,,..JEJI'} Small Gear il (z354ill) Model cogs dade (ya <
(2] (gu=9) Placement _le Jaiiol \ (wblidl) Data cugs dedle (pa <

© . (511) Position le daial . (puins) Placement a1 cye <

O . (;5le2) 2 mm 8! (punsh!) Position dliil! AaLal (a2 p dl 2 <
e{f_..*.s:ﬂ w_,_i._u] Big Gear il ((z2geill) Model caups dedle e <
G-[;:m._d.n 2) 2 mm 81 (sl ) Position alacill 4a5lal (a2 aspll 2 <

Mische] Tasks
Labels & Attributes Description
Application

~ Placement  [(0.00 0.00 1.00); 22.50 *; {16.00 mm 0.00 ...
Angle 2250 "
[0.00 0.00 1.00]

! ¥ s
Ov Position | [16.00 mm 0.00 mm 2.00 mm]
X 16.00 mm

Group [InvaluteGear, Pad, Skatch _)

Madel Tasks

Labels & Attributes  Description

Application
+ & Unnamed

v Placement [(0.00 0.00 1.007%; 0.00 *; {0.00 mm 000 ...
Angle 0.00 *
¥ MAods [0.00 0.00 1.00]
~ Position | [0.00 mm 0.00 mm 2.00 mm]
X 0.00 prm

Lo il il 312,67 5

150



3aclall jglae crue) (Fillet) Ao, 51ol ansiodiu oyl 10 e dglas 512
Bl g o e JLE ¢ LESY Al 008 2 Lgaudiitio g s (alo L g@ﬁﬁt@@@@mﬂ{ﬁllet} i) 155
Ll g 300 B e Szl il g aailla g ccusi Lol ol 38T 1 glaa donie ) lawaa M ol il Aalil (355 ()Sadg <3 e LA

Model  Tasks
Labels & Attributes D & (3221511 ) Base apa=dt h;j:.___‘,.q FEr LB (z3sed1) Model g dadle (e <
Tp“;at::z.msz.uzu.n 12 eyl Ayl puatt Al W1 e daaiol L ((J50501 _a€s ) Navigation cube ;s <
> ® Gear &b iy pgad! e dais) | (Jaid! caSe) Navigation cube ;e <
> @ NPear e e T T s 2l dadiss
b z_i == .i oLa_.]m,,]l: lﬁ_l!ldJJ!lejo‘Lfli'l_‘!' d_.l.n........l_ idu“_g.b_ﬂ .‘l_l..'u-_g.ELu.d[_,ln_}' ;».4.|.r.uL1 s
y J= Origin002 O sl el a3,

( L s :}43331 gl Sl dadl (Jaill CaSa) Navigation cube ys <
2 MURIPIWRIETEURWIRY Ctri FELIPRISUN SRR
© . (3,3 Fillet 3151 s0o (2l ga¥I Loy ,5) Toolbar gye <

P:.@{J:..d..ud.a 10) 10 mm 1 ( plad)l Caad) ﬂadius_,:..‘; (algll) Tasks Cogd dadle fpe <
@ . (354) OK e dais|

(o)

zoged sLaa Y (Fillet) don p 31l puinicd
INNESI (F I WL VPR PPRK. L {

dinie 3aclail Jas 12,68 K5



Y1 FA P -9 P +Ir=..||:.5...JI -

=
L]

ave ,is [ ala ) File Al 4| dasla enu day . 5 Sya <
O (L) Save jial O File e daisl < (35LE01) Menu das »2 Sve

€3 el el ) Documents wlxea e okl <

O . (Las) Save Lo dail @5 @ calell Ll 81 <

File Edit View Tools Macro Sketch PartDesign Measure Windows Help
B o | o P N e @EZ D
en... tri+ : .
| PRI IBEON CRER- 8EAD - S OFEH
B Close Al OAvaddB - £ 000D @ LR ERRMQH
5 sme o Cues 2 ¥
X Seve As...
| .| SeveaCopy..
!:.‘. Save All
B Revert
Wy Import... Cirl+1
a= Export.. Cirl+E
& Merge project...
% Project information... A S—
B save FreeCAD Document b4
= Pyint. Ctrl«P
Su Print preview... « ~ 4 [5 » T™isPC » Documents v 0 2 Search Documents
b Epot POF- Organize = Mew folder [ - ﬂ
et - : - it Mame B Date modified it
'!_,‘. Exit *'ﬂ‘l-llll'.‘ka-l:l:ﬁs
. Emﬂ:d;r -a *
Crestion Date 2023-02-09T10:58:362 ‘!" i . J
File Marne 5] Docunaents v < >
id
Label Unnamed! File name: | Simple_Machine.FC5td w
Last Modifi... Save astype: FreeCAD Document (“FCStd) ' vl
Last Modifi... 2023-04-05T07:35:122 . -
View  Data
~ Hide Folders Cancel

clils Jada 12,69 4

A Nt S e e o ST T
AeLdall 03ty Call) Gawndl a8 AL 5umgll 2 @latia,

Bueld e eyl paasil salas 73500 )




IS e anlidl B U e Y Leas 1

Ologdl ahe g de pull sl a3 plasil S .2

g ¥ - g

(3ol 1 Bia) 3 jonl) st 5L ()3 Jasmgd us La Ssle 4

a5yl dga g dliagl @y Sl 30 38 o e 2Ly 3L (o )5l pmy .5
.{Enﬁﬁ!.:i ji EPstn-_n]

Dl Gy 30 ya ST 5L 53 0090 Lk A puadl 50335 .6

Leilind sue o Al I3 (e gyl G B3N (e el @3y .7
e JS @13 Ll Ld a1 a3 0y 455 38 il ilglansd il 8
Jle Oligs p el 3l eslabaill 2y il | P L R | R L

Olia¥ sae e Lageuda 3shail shd . (Module) dulall 5usg1 .10

:.Ml_hiij“:wjﬁlh o

153



e ) (g )5 Jae BT 2 0 o

7 ity Lagin Crdadal caw @ ol A glanw M1 g >0 adinins Olacdal e giall o 50 W12 Soml o

G@wﬁ@‘@;ﬂlEMl%mwiu o

]

....
.-'I' a 1 'aﬂ-ﬁ
.‘. ‘-..‘ ":ﬁﬂ-

rul il éljg

Ministry of | icabio
2075 . | 44T

154



(0050 (38 A8 gazma S A Dleusnd (o 9,50 dpaad A alas puini! o

el e Ol yaa e # g“'“ g )'.‘S‘l AL pu # i_J:"” g 1 Ole goasma e ( v ) 4edle s
e

8 5.Lal s *
40 5111 L,

20 511 3

30 3Ll s *
4 51 )
+
24 35L& s
40 5\ 3 Lyl

;i,,;g(FreeCAD};Eéﬁ?uﬁggulzhﬂumﬁgwaﬂ}}%;&ﬁ*ﬁml}ﬁtf@l o
zigedd | Ciiga (pe cola JS eLid! 2aS 0gd le Al Olulal Wae lulu




=13 =13,9,10,11,1

-

Jalia das £Lii )y (Create line) das elial Silsl szl
day )| ~liie daus < L25Y (Create polyline)

e JSa < La3Y (Create arc) sl el 3140 TSN
o

(Create hexagon) guwluw g elaat 3151 ansaul
i gt 3451 suiiiol @8 it ol JS A @ peua)
g das | Flide 2 JSAI ol 3 < LaSY (Pocket)

. Yhasla 5 Fluall &igjﬂegi

Cricuml (Fll'EtSJ ‘Eﬂ_,.ﬂd' S Juolss aJL...al S as

:Jn.:a_).ﬂ Ct‘...:.a qq._n.a...al‘ @t‘..ﬂ wl QL&&..‘_)JL Tﬁ...J.."ln“u.ui

£ gl LYl L alagess 2Ll 215 ale popus <)
2Ll sonall bl 3T aad day 0 #Luie Sy isaiae VIS 2
Lashish i€, 3

156



Constraints

Exploded Views

Extrude

Isometric
Drawing

Oblique Drawing

Orthographic
Drawing

Al g1 A Ll g (il (i el <

IS (6,8 el y i) <
RV ES (- RV PP WOWvi ([ P PER B P (WA PN E M ES
LAlas¥ 1 AAM g ASLS Al JISE) o LS| <

Oolawat ! Sle 348 A8LoI <
LgB Lot g Oladunnt ! pud g0 adonld ouunkight s plf ol el it <
Al AU (S sl 3 ke Al <
AGal ST 3 laa¥ 1 AW Oleresal ¢ LESY 5aualie JSLA Aluiiul <
cadacu A8y W o LEOY (g ol Al <

Padding

Perspective
Projection

Planes

Prototype

Workbenches

A 31 Srlmllaual f

'-EGLE.:.H

,;é‘,_;jﬁ:rl'l J:'I.E.wﬁ"!

RURRUL B PN (P 200
(audigd!




, 2
Laa® | AW Ot 5.3
AW 402 Cladd) ks .

EUTAS (8 palow g g Ladal g A Las¥ i A8 deldall ACET Lo i off ol 2. ot Ll f 8 yaltw
ALY o 1 20 (9 jokorian LaS (A Ll (oo £ 9ol 1000 2 Aackimiiaa 31581 (e g (Silas il ¢ 931 e
- Aclaalt 0008 2. Aokl ) i1 3% ) (i ket (lgmaih § (A gl 3 Lasd) A8 Oyl HLisn
Adiiucuw g ((FreeCAD) 31S (6 28 zeoli ot Al dimiaky 3Las¥ 1 5 Lentiiie Lav 3 9ot Luad] manai
3lasd 1 2 Ol it s Aalindt 394G e 08 yaltiw @ cdcie Ldat (CUra) 19 ol
LAdaall 048 253 g3) | Aidl po Ared] SIS g lgm@GiS Al S g de gdall

.:;.
alad! Lol
'O ke 138 L Ualt (a8 5 ol sl Aulgln
SLO Y AalE1 S 00 Aedld auas < A0 Ao ldall Slel il waay <
cde gdall slas®i Ao &Lq-if.iil LA laa¥y
el lay¥ A M Slasliall o199 Cauan <
SLERY Rad>ludl Olga¥1 3450 < 2535 deldal) siga ¢lal 30 <
Acsdall alas¥ 1 A0 Olaidl slas¥
WA 9 g a i B O E b b <
A M Ol ! Hliint 3943 3o < .alas¥y
NVE SV N hﬁ“hlljh'.'wl :ueﬂ'f?ﬂjb I_C&.-l.n L4..m;:.4c'_a.h:1'¢:
S(CUra) 1948 zald pu aldoiwly

WIFEY§
(FreeCAD) 218 g2 <
(Cura) 1358 <



e 1 e g

Jj?i ,-_,.;..J..Ui

Slaa¥ i ASHM Acldall 2 Aedde

wawresien.edu.sa

Basics of 3D Printing alaa¥ 1 4.8 de ldalt Ol
alidb due Gudad 3u,b e JLu':'ﬂuJ}erq_wUJl as.q_dh_aiau_aLuﬁ!ijaaLu'}Wu}huLuUﬂlH
.aLu"thi_.,;!lL [.:j.u ;Lml.L.:.Lu'ﬁl AWM aeldall 2 _1oW 3 3_!=.;-J1L_,_4545+EL4.JL¢:«_1_-,=U slgll yadad,
z:_......q_ljll ;.:Lu‘.‘fl 4595 do 2l ol FL‘}-‘ ‘:-.1_1._1-_1.1...1‘_\ z 39! l_t_qu._..q_..a_u_i.:iuj e Lds ogllall E«...u.-;-_dj
Olad .J.uj- MMlJlﬂlijdth]lﬁjj Laﬁjul;-_,:;lh.almjdb;?lug}bua}uaewhﬁlmb qq_....:d.l
S 209 e La M ABUS Aeldall 2 Le gus 2 Sailly 7 LYY sl 5381 (hm Syl g ool ey e olal g 4 sl S
5955 LS e Ldall e ol 1ia alieinnly 08V e Liad aguadl sl bl aluimiil e oiie ulonl Ll

opaiell anulie yauw poill 12 e cilalls 300
poriacl| il 8 i LS o203 5Lt 5L 3 Lasil LSMS cilagllall g tacilly ¢ygrawnsiqh] o tie oy
oA 1|=n|_1-.:-|'_-l.|.u| oS Al Jl_,.h}U{_‘_,S.q; s J i_q-Lual Lg.?l:é..:!. saaall ;lhﬁlﬂbﬁdawwl PR
alaszinb L o4 eLis of slis) I allaall s jdo o (Do It Yourself — DIY) 51t asiiail] de Llall

mdlulmulu_q_lh_u_}_udluﬂuwl I jlﬁ‘ﬂ1}dw5hﬁmhu|uwlj slgllg el g ¥
Aulec 3L A M A Ldall 203 . 13 oo Lagli) @ gilSals (S0 @t cnloniing L piums ol 8 e Laca
ol Il dals) oo laedlg . u;uljj_d;..;lu‘afl ?Imlw%lﬁuﬁm el alasial s puias
a_,_._s._,u.;_-.uq_qﬂﬂ_,wl;um.:muﬁuqsu;mﬁm Ly Jaall plad dontlas clliS g puludlly 315 Ll
ER|PVER Wb F I qﬁﬁgamuwtbhabﬁlu}LMWLEﬂL@ audle 435 Fudsd w2
sy (Slicer) plazti el pd Arwlill clslue ¥l daring Lgad deLdall las 3 olae 1 fre gy Und iguin
A L) ol wlslasl

History of 3D Printing slas¥1 4.8 50 deLdall fuy5

(Rapid Prototyping - RP) & 51 z3Leit o puad) mvanaitls e sLas¥! 235 G Lol clS cliilaill 2
:,é;@jﬂaﬁui;{mumjl?jwhjmhjﬁéfﬁjl ;HJ@HM;L:JLMC_UAALHJAM;,
413 due Lo 7 3La £ LGY QA sy AR g Aay o By ko alomsl 1 bl (0 g Al el SIS
a._d;':ﬂahh.m 2 el | pranalld ¢ y5a | 32 Gl f.ﬁ;_,.ndj (Hideo Kodama) LslasS gioa 5a€0d1 5l
Jsl (Stereolithography — SLA) et | a st | debdatt cilS, . Ll 21980 oule 2 <13y (RP)
ceslaia LSt a3 @3 aLas ¥ LM Ao slo Ao Ll Ailae

’

-..-.
L ]

.
J

- ]II .;.7 i




Types of 3D Printers alaa¥ 1 4.0 Olasllall ¢ 43

25 5lgll Lalis| Leda 5 e « (Additive Manufacturing) @8Las¥ b acuaitt plgil al sLaNlass aeldall 43
Bl Aidds pguo Lulee (ot pleil sue I 2aliaWl priaitl cililee cabindy sLa¥I 30 23503 o LaSY 5,51 o
(@318 ;1 areass. (Polymerization ) & peldtd dac o Material Extrusion ) a1st! 35 d dec s . ( Powder Bed Fusion)
.(Directed Energy Deposition ) 2g=>at) 28Uatl _eew ,5315. ( Binder Jetting ) adalt das »¥15. ( Sheet Lamination)
d_u_g_).ﬂﬂq d.n......‘:h“ -1| EU::J“JJLQ_;J.JH ,_L.ﬁd..nlr.'r_m_iLn.r.m Eﬂ._.'n_f'nu.ub .‘||j.l|u.m_1Ln.|I= E_LaJaa_uuf-_lLd.uﬂ.ﬂMu.mLa.u-
33l s 339 o 3l (Al 33ke a3 5l Lglas s 31l (35135 pdad 5l L JSlead! fenall aluzmiaal 5l cgnimadidl 5l (A3 3le
cdad] pa A8l jana 1:.1..5_151.4.:.".1

Stereolithography Mi Ay de Ldall

Adguall ol youdgadl flasal aluieit g ) 3ulll e daias 3yl o (SLA) Zosundl &g poand f2c Lilal!
Cuaiiyg A8 poellablB dac uodunie podygls 2 A dgnll ol ypadsdl gt in (AG B3 el jal piial
el a1 (6350 Las sl W1 35 7 3gaill 2 jauall plaia e XY (gmma 2 03 Law ) 3l
itng Z gl 2 Baglanll y Al oyt Al JLa 3 pomag ) 3l plac o By i 38 S
Aelidall day Bail) 3] Lt ey 73 90 JaiS0 i Aalendl 028 raiediy (Al Aiglall 3ol
2 Ay lginlasg LmE.Lgu!PgJIuLLm:;l!munm‘ﬂ;uLuL!d!w@_dl|_a_a[=.1..s_==......-b
dafumll &yl A LIl ..L-I'.I-j Far e [ PPVl h__:..,,.ﬂ_H auds adl I e baguld 8o lids] dntlall Alec
MFJEJ!ﬂthluh.li!ﬂJ.glde sls Mwg d._'-‘n.j JLy'E’ld__u}B deldatl ol ass )_.Sll___,_,nﬂ_t.--.lj
Lelioma 3.2 JSAI! gy gl g 0 s zogedll alliag deldall day dyglladl danilall i-lﬂ',f-‘z-[%
Aasuel| &yl delidall 340 ylas e gulas

Digital Light Processing ;a3 1 ¢ g.al| dxflae

slas ¥ A8 delils duss = (Digital Light Processing — DLP) a3 11 ¢ gial! antlae

®disl as «(SLA) Al | G poad Ao bdal 12 JLatl 5o LS 2 S gunl! ~_1'IJ_¢_J5_J'I A i .
cu__ai-a.L;nLal_}_t.mial_s..-u-_._ul -Lgmdln‘r..k_&:ifa.us_u:h L:;g.ijS.L,ia_t;.-_.....Jla;L@'ﬂ|_}_s_@n _
Joaild Jul3 31 4a 5lga ol (Liquid Crystal Display - LCD) JSlad | s 59bad) (o pad| AL G gl 2
Ao ggimd Al Aygladl e uslg slice 2 daulai @ (Deformable Mirror Device -DMD) sl asssields :3.3 Js
At las i - (SLA) Belumt| ag ponond | 2o lidal| (g yol Lglams Los o GSuall paddull fane o sl nlan
aeLdatt Lgdlams a0l Lgaudd Aautlall sy Le csltlaiag el JSaa ol LgiSHs 3501 2 dle 7 3La3 (DLP) (e 31 ¢ guial
Jas Las cdazia el (3 yudos Zuglo (I Lt Loes (DLP) B 31 & gudalt Aot lae 34085 joais e (SLA) doand | g yonond
.(DLP) a3 31 & guialt At lnas e Lulall Bulae 3.3 ISl ooy o Jusdill olias yag calilied] ye
Laser Sintering and Laser Melting , }df'Ly ;lgai™ 1 g il
SLEDW 53 HLagd i @ aly Ll Lngpall 5l guni¥ly 4ol Lilae 2 550 anin o)
lall et delils :gﬁjﬁa_ii Ggrall 33Ls ol . (Selective Laser Melting — SLM)
IS5 3 adall ol esenaill Duati e Las @els (S8 Gomall gl Janip s 2V o5 dals
Ciladuzea dalido 2 a0d 3 ol @3 S0g cAuail oagl cbasil) @al dbglall by padl calBgl g dualoat
1) otall by s paatlg sl s Sy IS ) 3ullls il s Thas ] (5SS LaS v ale 2813,
Lo 3 s (ya 5331 A gulaa ol ol s plall o3s 3By el 35 o il p3g 5T alla,
Olaly 335 S5 (DLP) el 11 & guial) At laas dabuilally (SLA) daiand) dg panand | ds Ll
3L ) 34050 pyulae oy (ya Aalad 3.4 JSA mingyg 3




dlaclgs Ly Bl o3 g5 13,5 58

b e PO PO L RO TR [N P9 |
'ﬂTL.‘_lr"‘__..-L'L'I.JH_L..._“-._._.:._L..ﬂ_L_ILﬂ

giail] Cosnn 3 Ao e

Fused Deposition Modeling yguail! coww o) Ao el

<ld dalatel 4,5 - (Fused Deposition Modeling - FDM) j-guaill o 581 da el
;q.ud_&..._....}l_\da;.u.ml;'l JMa e Adanll ol Leady c-__uhl_gunql_,.hnﬁj.mawuﬂa
dasl y55 MI_}S'._.LME Jbﬂ‘@}bubbﬁ!mh;Lm!d_ﬂ.Llelc,_gﬁ.}“jLMLg_uuf
34> 9 (Overhanging Geometries ) ad ol cwawigd) JISa¥ e Ll Clls  Lgew 5 3 pmas
59l S (STg ¢ JSLugll o2a 1 (FDM) gl s 5t A ey s lls y30359 @ s JSLia
Ol AB3Le die teaa Gl 3 ol pltimios] S0 AalaiW 028 2 35l s alaieialy el
iliaiie @es sy aniiod ol1iSy deldall s Lgia jalsall St dacls JSLoa sLasY LI
3 ylo (FDIM) it i i) e s 2 g e L) L my Logs L1 31 (0503 JSagl!
sdadbs @ G psal g 3laS e 43 oY Ao lae Cllati LgiSlg s las™ A AME A Ldall (35 g 09 33,585

3},5:-..1 E"'u ;|ﬁ?1hjg_m.|5_hﬂ_ﬁ~~_1jhi\_,a:.x]| Lg.‘a.-.uuLn.JaJll_q.Lun.ﬂ -;_a.l....u.u_g ccr..b.su.u d.n...-.u..k.n.@.“ JLS...«‘J” ?'Ln.ﬂ a.‘ILLl N
aJ.dhu.d._J_aJ_*-L]_n:-dS'(v:Ac.‘-Lq.rﬂﬂ."-:ﬁ_,:__,_..amn_!LmuSJ.hﬂJJﬁ|C.‘-L«q.h _)S_l_U FDM}M1M)_J1AJ-MML-_=J1

3D Inkjet Printing aﬁiwg .mg‘m A0 AnlLal|

s e LESY il Bgminn (e Adayl; 33Le (3 (Binder Jetting) adal! das 31 as 2y
RO .‘?-l._;..l.nl'l:qu.“S! 3 yomayg o o Lgdl! Eh:.:,_q.iJI s Lasy 5 Lam! JS i (655 Ay e e
EELE'L#W'EM&M!M Er;.&..i._g.! E_,Jadda.aﬁgﬁhs.f:u_;ﬁhﬁujjm.ul| aacla

@Hl..hgﬂ#

Olells mile lumas ¢ .ﬁ.:}*a.aj:..:.mﬁ,,l_yi__mm.laaul aay platl ola i L2l a.a...lnu)_.g;a plasinl paubas 73905 13.6 JS5

l;lLi.JUn.” E-_|5..1L Lgch*n.laqq:EgJﬂ n_"Uiu_a '#J&J -:Lu.cuﬂ 2 -:Lr._g.l.TalJ ._11_':-_|.r.T.| ._.'i_'h.'l-:l-+d-."l._1_t.l.4

crtalall oy 0 Adee

Jsid| C_:a‘gq__-} -u?_h;-lﬁ1 UM cadafgdadlas -dl._llq.:u.iLg.Aﬂ H‘ e JguasmIl CllaZig .5_}_'--'}”

eLidl slgacidl g mL-:.‘ETI A5 Aelds 35y 40 o0 (Material Jetting ) gall ! 2zt

L.‘a_ﬁﬂ.J'}ﬂEMﬁh'ﬁd&Ll‘da ;L:u.'nl_'l&LuUnﬂ .ﬂl._l.bzr__q.n.aj Mhﬁwfmqbul

odall day 0l Legadas 15 3503 3.6

@al.l‘.'f wrt i |

ET_EE “L-é..?.': ’JLUI.L&.W,:}:&; mgﬁmalhglywbljmb;,,sm plasinls podas 350 13,7 S
L;;JH';..m..ﬂﬂ.m_)Ja.i th.;m;.mﬂb-.‘ujm.g 7 Jsadl j.mm...al..uad_n.&JJLu'k”

J..-I..LI Eaaedl '-'I_l.'..r-:n.l..

Selective Deposition Lamination Sladally (oo ylid | (3 LEG% ) Coww o |

(Selective Deposition Lamination — SDL) Sladally o juid ) S0 Cow 2l s 2 sl 3558 delilall @
S S ur"” dalaill 2 35500 55l Cya ).-51 dtaS Ceadi G fﬂ.a.uﬂ'.ll cladal d2.0Y algagdalldall 3, .i"'l'-b-""-'-"-“'L‘

_'|.
1

|
-
LT g all daslls 13,8 KL
_'-|._-||:|;.'h'l E.__._-f‘,.-'._.;lL._'_._.a._"l_, _;,_'!r__-_;_n'_-"

il P = i " i
G....L.l..n:h LRLEF MLI.n.In_'l
. h-'-'-l &

3 3ys b Jsl @ @ea Jaus Ll Alagaedl Aakaill 2 131 3 aS Lslis) @ig r 3gaill o
».l:.r.a]!;gqq__‘-.mdld_:jb-. L{MHF‘”&%L‘J M|LAQ1TLE@}U1¢JU|U_L:HP§LQL!-:H
Lganga | @uacaidl dglan D say 3925y cdaa M 50LLL 008 )50l daaunll 10 day b Lgle
Clga 7Y 35 Ak JS il ug )8 3ke (e degiims darall 4618 5 508 pladi G (LYl
SN o crlaglat dal el (Sas i) Aeblidall (359 3.8 JSal miagyg ool ju Yl

,[SDL} ﬁ@ﬁl@ﬂ;ﬂ?



Electron Beam Melting (39 5SI¥ 1 ¢ ladd Ly all

(Electron Beam Melting - EBM ) 29,583 ¥ pladitls alowld) 857 aatal
al il com i (g5l p HaumeS (6) jul ualy 19,080 plad alusial Lle
e L) (e Al lls aladeialyg  (§1,2) ¢lagd (o Adla &ip 23, 0a00 oa
3B i) e liiny e Lo Bilii e 3 iiten ulilin (e ALalS A 25C ) 3o |
2 33U, (EBM) 39,331 pladdly alalll anzin LaS cdiapass;
U3 3.9 USall msgag i sasall ol jon 31 psiemal o julatl g il sl e Lis

i3SI gLl alall] 3,5 alaiiuly Wegulae | s Uy S

LW 38 A Ludall el (e JSI A Il cagaalls Ll 301 3.1 Jpus g

alaa¥ AN deldal) OLUES waus g LY e 3.1 Jou

plattly alomlll A€ 00 0s€a:3.9 K
it a STy

daiusml | &yt | de Ll

bl LaS i dndd oo JuanSodl 481559 050 guzes 2l gl | il sls
Ada Y dstlas

Aaclill e uilg o ILadl 7y gty 1B a3 |

3 e Aewiia JISET 2l 451Kl

{;ﬂ)_]l;}éjl:t@.tm

o Bl A dle ciluall 481854 .50 g0 mee 2l dl il s Ls
LAY Aaa W Asdlall ]

Wgiiall oy a3y cadlall de puddly e
QNVES

2L Hlguan Mg el

"Ejil ao ] bglo '-Z-é'j\_,-"ctl-‘u“_gwﬁ Sl ol da185
Bagedl ymasia ._,_::[,;..,._.h.l.ﬂf,,“, e

ﬁ{ﬁﬁﬁiiﬁﬂgﬁé@j%ﬁgﬁjéjﬁ
Ifs__.;_.. :!._.gj.i;}a'l_d,l Lgd Lo algdl fyadegiiadogamna
Bades dpwais JISAI ALY

.LL‘:-E.}I@.JE T ETNE S @JE;E.&}:_-J' padtia sl oda 55
3 adall Awigh JISEY Zlnl salel

e A g 3 Al il 33
adlle Aol e puus jaedig cdx il slgll fe e gitas

Adall dag 11

G LaS oL Rdgaain ) 319 e Bagirsnia algll cibslosn
B jmdieie

sy el 350 € SLiag alnl Aelibs o)
s S il ol g el aall) 2SS oalaseil,

,___5'.1111'&..&_2.'“ |

I-,.-n.t.uLl.A ..-:"1"‘:'.5 .lhdl.c. =l el ME LE..'Ij.L:r.A .51_911 L:'_:lll_;L_l.:--
35S JSLua ol bl 2Ly

DU i iy gl Aullall s i
Badaia dga e g9l 0 P delils 4018l g

a3 g Lo Bagnais 031 32l g 33g05a sl 5L
Bagall padsis omlad

polisily juains 3 a8 Sl alual delds 2
3aaate sl 2 3Led ey el aal | 221

9IS W g laddls alondl

At A ) e B gasme sl @by s dddle @l bl 4AISS
oAz YU Astlall

- T R R, - &
ﬂ@ni1jﬂ1ﬁdh3bw@m;|_ﬁ1mg1m

|

‘J.‘Hn_;:rx.]@.w L:..___Livn.ﬁu"_g I_}LL‘_ :_9.42:}3

162



3D Printing Mterials alas¥ | 4.6 deldall 3 g0

Mol S daikad| ygTig s SLasS LA Ao lidalh soqh Aty A s S0y 3LasS 2ANMS 7 5Ladll ¢ LESY Aa diweal | o1 gh] ks
2ai Gl claiall 3330 3lge 1) (V1 @ LS Ailiies 38liasS (ailiaie aiaTg dilies o Yls 2 Lgaluian S ol

s

alge 13,10 €8
A8 e Llall 380, 0

_'nLn,T-;‘...:I

LﬁJ:iSl_; L'_y.':an.U l_;_g_'aui _1._1-.1 l_l_ua.u .iajLE.ll .‘b?_g.aﬂ 4_,'-5._5:4-_1.“..-: :ﬂt_!;
rnga 3 LS Aabied) sLa¥ L5 Aeliball il udard Lol uiesd
LaS ¢ 33901 ol e IS gad 3Wgall oMb 5,Sa5 . 3,11 it 2
sLas¥ A58 Aeldall alusnal ity coaddl delds (<)
; : ¥ I e g
Ggomena JSa Gle agiliall jon .ol pagaelldelivn o a5 4 als
A5 A Ldally e liall aobsll fyslall 5931 fya f sl g dasg  Liad]

Gt IS palilias pa 30l JSh llds diamis iyl

Plastics SLciwdi

i 35 T Sl B 3 g 5LguaiW g il Adae 2 Bgmmcie JSE e S M) sl lit) ety
ol W1 AEE e Lidal| Alac 2 A5y 1y ALl 5 3520l e Ml (e ol 120 uaiys « (FDM) pguaail
e Loal il (583 LaS cLaotay of e Lol Jd Lgiaghh S0 (4 SUs e a1 501 3Le 33111 by
u.uh_g.f s i gl 581 350 (g Y .313_11 Oy -3l ¥ A5 delibs slge el aguias!Vl Gommine
2553 asl g ol Ly e Ia.t.m.uu 1_,_._11 (Acrylonitrile Butadiene Styrene - ABS) (2 b
38 o Ml 33U 008 59+ AaaLis ¥ (FDM) pguaail) s 550 e e bl 2 dogin S5 e
UL e 33la auiiady 3.10 JSAN 2 xage 5o LeS 5ugue ol Lgia yagm5 035300
aidig (SLA) dedumd ! 4oyt Acldati 4055 2 de Ldall 45.0% 3508 (Polylactic Acid - PLA)
5311 ola 3uawig (FDM) _,.g.n.n.sl‘n IR | I PO P AP .5_3 (DLP) aB p11 £ gual) atlas
L™ 3356 de Lital) 0l J..ujuJLn...u” Oel Lgus Las ooled 30my pag5 o Jloeill alsls Lol 2800 S
((ABS) (5 e (53315 93 s 55 30 ST L las (0 A5y g ke S Lgil (0 2,1 e

Metals (yalall

Las Wl S 5.-:'._._l=JJ'J_.=~JJ aglall 3Yaall Gamice 3,11 K

(EBM) (93,5833 pladf by plondd 1 i3 2 sLa)Yl

Paper (3,41 Ceramics Elea! poiad |

e Lol ligdas 2 peolaod S8 ol A Lol By paivions 30 ol p2 Y sLas¥1 300 claal pued) Aelile S5
LY A5 (SDL) Sladally oo yuid) SLEDY | e 50l h,_q%w“ug! Zlio ) el ol (2 3
sy cdile Jgmnl Wgg o 2 Gysl At N 35l Jiamy 5o LS Laled delilall way Lgliing clual yuuadl o5 3 o
A5 oledll 30w 8 pe € il iaSo A1, 5 A 5ISal 2 g diad I g ctlial ] slgl udall cula dantl 2 Jlsdl
WVERGA (3BTRS PTS LIPNE S0 PRV T AT g | Y EPYY | 3.12 Kaile

al=lsh

. T
QYL

Sladally o )l SLE0 Y
Sy Lk atal Lgils (SDL)
oS (ggw La,uaid 30lel
dAatlall e Jodall ol
ISl g LanY Calaialls
OVl Legdas Ladges 3.13

hal peadl 55las slas¥l A58 deldadl 3,12 55



Biomaterials and Food ¢ 14a)1 g dagustt 2111
el 3 S e Byguand ] Adall csladanl (2ol 523 sLay W1 A8 AeLdall 2 2y5uadl slgdl alaziol Sle el ¥ ool @

Aelids 13S0, Lgmel ) M A o il clne™ Ao libs (B gy Bun Aol paglad e Jloed ! 1082 505000 cilwugl] 2ans Jaad
5 Aeldall poplai e g3V &lon ¥ 583 LWl s 2 cline W (an Sl o Lol e 2 )L 2o i
e Lol aluset ol M bt ) by 31 CBuigs g ySally ;S aully agoelll loniia Jia 13l gua 0y fuiaTig 251201 o) 5ol 5Las¥
LA A glo Aalls al il 3,14 AN miagag cAgaloamdly Ay iie slas¥ LM Aegudas clin g LESY sLas¥I 2350

LY

Ak S dad e slaa W1 A8 LM Aelibal 5 ks sla¥1 3535 dua gl A0l 13,14 K2

Benefits of 3D Printing alas¥ ) 4.8 deLdalt A5 g2
3.2 Jgaandl pagrg duc Lol gl 3 yloestl gl demie & olgn @atuiet ) ¥Lael | 2 5La¥1 255 Ao lilall 3asae J5lgs cllia
ALY A5 Ae Ll A S 1 Ll 3L

alaa¥ 1 AN Acldall Lt je :3.2 Jod

| S8

s
L
a

g olebin (ygand 2 cane piia ol 39003 25 e 35ual sLas¥ LS Reldall 063
bl o Ll G i 1 3l ot apian) ol 25lae U3y 3305 i

Badmtl cilalgo W ias ciladisl) Jalal auuadell sta'h 2350 dalball nga e 3330

I'-_-r-

Aaln] a3 g 093 4endi ekl 2 milanTill fya sotall piials et LeS o

i A @LL&.@M?E@QL&?-}A;!JL-1~|¢JLq:}T|@%E'E.ﬂL‘JnJ|Luﬁ L
e 3S 5u3B Lel Sy € IS 55l 028 (53 Lidly (gaanall aliil 13 >
Il olgilislu pe g5l g Canl 985 5 udis caligSa i) I Cougs Al e Liall bz danl

164



LB g LA ol aelieall cilandill ghas 28 Ba i) ¥ g il o1 2 s3] S0l
sae paddiy LW G IS (ass 2 sells uLuS-‘: .aLu"zT'l LS deldall oyl bl :
..,_ALa.m 1;JJ.F:_;;1JI 5 yuiiog @;,:LI eslaiil| F Ll 2. 6 il cglly Jlaa! L.@_' n=.I.1.=J=;th1
aligSllgcleiill @ raial Lgt 7 U51 Lae ol 3ull olia I by culS 3 &1 0y 0 sl S PRCH S Vi
Cy S Sy Jalatl It g aabised | o oo S Lo i iall @ saaillda Ll (g9
N UTSES (YSN| VPR IPESTEL PR LR ER EN

il ilaliea (pa Dol (Sl s (A3 5 y0g0 Aia sLay I A5 2ebldatl 4.5
Lﬁi 'fi__‘u_g:f)sm_g,_gjj]jmi MM&;J}LH - TY Iﬁnjd:bﬁl_?l'_:l.}.-:;.i‘.uudj dal oI
# - A
sl Lagls) @y 3 el oo
28yl 693 31 )2 ey Lae 1 Alaacd| L3 gl 3Las31 A5 A Libal Lyles @uuss g
e s i 30 g nL!l_gll.g.AuJ[E.-r.b-J'l SIE Mm%g;@?‘@ﬁJjM\w‘ ,I:n‘..bil.r.u‘f'

Applications of 3D Printing :Lq‘fi A0 deldall Olacdas
Healthcare dowall dale (31
,' uwtumﬁumhumumuuwtd_,qu L,...In.'[lf_LIa.a.Hu!S
o o JS A b v ol il s 301N | il g L1 25305
{1'-‘-)"""'“ fnJ.E:l” ‘v:ndlhj uQLﬁ?‘ E@MM‘ @Lﬂ!.ﬁﬁml E__ukin?_‘g
a.li...a:.ia_t_%ﬁ_mi:j;l.g.mﬁ 5 3618 (Oliea ¥ Hloed pio sl ¥ LAY Ae Ll
L_]..‘b"ﬂ J._nLLL«L..u_g :d_w.Lq.!r:-...a"th LIS).”} ‘—L'-'j—” L_j_..aLn.,a bu...n.d L@.\! Lu.ﬂ.u.”

L_ﬂil).b'mj i@ml'd_mwldbb'f@;Mhh}UMﬁlJLLdl& 4.1.!.1:.]!

- uh-l._g.n:-‘}” E.:_-g..'f u....a_).qﬂ -:L_u:Lr...n.”
o A e 2o pandl 3L ¥ 2535 de gidall Al jad| clial el
Ligs_fiaﬁfu Liliig Ligle 1€ 3,15 J< &l Eiy__g.&;b:dla_q;ﬁ_uﬂld_dﬁdj&_’h
P S S s LS L5 3 e Ll iz aie s &

Robotics 4.5 g3 3,:1

Lct__-.u jdLEJuiE .'ﬁLu"ﬂ 4o M =L.ﬁ".L|.!n]|-¢_1Lu.ﬂ.\li=

dsmimea ;1}_1-.1 eLiol e Lgisual el by cculsgng Ml
E'_J'"""! l_E_..ud_J_gl t.‘nLuL]-mC_q_u.'- L dlggug de
n.J._d.n.q I_]lil-l.l! ELu! ;_1L|.r.a.|]l 2l C_u.\ ).njl u_a.n...a.-'r_u_g
S A Sy Aalail pslat die b Laa ()sdl Aauady
JSLa s ingrg celal Junblg aal s, 58T LgiSly ) o uaas

. . ) EFl i a-c-g-lu'in-ﬁa.-_-.]h;'_:.'ll:-'.;.i-.w'- 315JSH
Y das 2 300 dage 20aD

165



rigad J€3 Lo poulas ilis ol pa 13,17 K2

3)&'3&#1@@&&%&1)&3&“%}&@# ,

Aerospace and Automobiles O ylewd 1 g ¢ Laalt

g da)ls duelin jlas Lle @l Ylhall jglad Jloeag Of judall delin g3l
el jad eLasy auly liad e dueliall sLaa¥1 2595 de Lulal el alasiwl @i
aeLudall alase | 031 gagauiiaill cililae 2yl jabautl 6313533l gal g
sl ail L LaBlg | 5al dlas g il 5UAM Alaiidl o 51 ams 7l 2 aLa¥) 2350
235.3.17 IS AN 2 x loga ga LaS gl putall G livn jlue el ailis oy s
I 3L 25 aLar¥ A8 A lLdall s alaiial I Vsl ggateall Lo
bzl ol (ye Balain M tha pglatg el ld! ol 3 ¥ adiatll ulel jon | 2SS @
a5 deLdall M allewdl cailo (s spaall jlabg cdalizell Ll jo | auiiai &
O Yo el g el e el pleadl Al Hlae alady sl jonl 2 Lui¥ Al gS sLayYl
Lol 2 adadlly ol 32 ¥ ol (ye S lial (g 33as B laa Y

Jewellery Oif pa gami | P

%d_lﬁj.;h_,.gﬁh ;M‘g+;ﬂ“3+#!3ﬂ!rﬁj.ﬁ.ﬂﬂ% - ' b |

cajadad Aaally ealll palilly  (mailly  pasdly Al loally J<aall
PR .5? L:‘:‘I‘T_.M.i'. L_il_.r_a:p L:;_Gj - Hass s -.-:.ni_g.a“.'ﬁjjl S8 a0 I.L\\)Tl_?-_I.l .Y

2zt 350 el s e sLa¥ A deldall Janls e lial!
cliatioioa 3 (puk Vi fadlly el ast ady vl pagedl Lt
S 2 ol g 5 LS Ao @alcs < LS 2| (o0 le.o « Lglesl,
deldall Jsl8 S Jameill @5 cagandantl elual hﬁ_u_-.uk_,ﬂ .3.18
ola 2 Ayudall Jo | 1) Gl g2l il yagemll adial sl ¥ A5

alasiul degulas 40 dal3 13,19 K2
alas ¥ 5% Aalls

25Lene z3La o LY Alglo il yias Sk Sla V1 355 Ao Lall 2 it
2yl Ao Lall (ye g9l 1 Sy B Laall Bl 435 (399 45,30
cilile (ya pdile JS iy Ainda 73le ZUST AysleaiBly Algang Aoy o
a0l SULdly cewlond) Bae Livay danil] LW A5 @ rauall!
dsLeall culS A1 (ye soaall addeiid g o sleall raigll dsladl
325503.20 JS EI1 2 p iy, l::shﬂ_.._,%fl LS50 Aebdall G L)

A Z3Laill g | @aancally ISyl

A5 Aaslls alasiubs poulas Souds jadss ails 13,18 53
'.a-‘: - ‘ = - I o ™ == v —

_*Ls,;':s'l

Art ;yalf

Calllag g JIS AN Al i<t Y a1 AN Lelulall (pg3lonithg (g SHEAM o tin
a9 3Las¥1 A5 A s il aliieiaals cilial] (pe a1ty i B uagas (351l
2ty LaS sl 25005 A Lol Sguall gl 89 i cieLidall g Sguinll
sl 3l el Jleal 2l sale b il s uiliall mas ciliil€al) 3.19 !
e 3By Ay 519,00 oW1 ke LS s L

Architecture ¢ L.d|




Printing Process of a 3D Model alas¥1 335 rigad delds Ades

Ligale La 3gai uinl ¥l e ! Lgad sy Ll oy L1 g3« @aaecnil] Asloc 2 aaias Al o 3Lao 1300 3 50ill Ae Ll s
ﬁﬂ! wall _}:Lg:.:u.m_j .&wg&)ﬂ M%chb@&ﬂ'aM&tdwjﬂj .d_.:a_}.c_gd_..nﬁjﬂq:- Gl S s
ools mali paladeinls deldallo pugai @l " 0DJ" slatals caleS 518 (g8 ale pyai (ye leuos el g dast! fya 1 3e A Ldall
Aelidallo gt A5 Ll s o1 2 5Las] (620 alay 1 355 75908l Juasly 318 (5 58 prall o ety agiien 5 La W1 255 A Lilatly

15 g ale gt

9‘{5&.} Open il @9;[‘_&.} File Jle daidinl (L5150 Loy 2 ) Menu bar (e <

a (el aizudl) Documents dlees e daiisl <
9.{@3} Open e Jais| F‘@LLMM_,:M <

File Edt View Tools Macre Sketch PartDesign Measure Windows Help
e o = AL I TN ey
e e P RUDEOITIITES  ORBECE- OS5I « /
Py Close Al Bvadf - £ddE OOBBD & LB ERET
¥, Save Cirl+5 o DOCUMENTS HELP ACTIVITY
¥, Save As.. .
Save a Copy.. P& Open document X
**  Save All a _
B Revert « « 4 |5 » ThisPC » Documents v 0 ' Search Documents
* Import... Cirl+1 Organize « New folder =~ 1 @
e« Export.. Ctrl+E A Meme - Date modified 2
4  Merge project... # Quick access R simple_Machine FCStd 22722023 10:01 PM
Project information... B Desktop
Print... Ctrl+P W Dovmionds i -
Print preview... 3 Documents * WL >
S i File name: | Simple_Machine.FCStd V] S-upom!\vb{'fﬁ‘ld'ﬂ v
Recent files b s =3
B Exit -
Viewe Data

Open a document or import

Logama cale pis13.21 J<s

16/



Exporting a File Lals jodas

0 ppuad @5 g llall (Small Gear) juciuall (o )it HLasd I 2 Llamd 318 558 e ali o (pe i e yyal
ﬂ:ﬁ dlaall ola 5l <5 el iarg cad dlada a5 g0l aBgll spusdy calll dueud @ ACTEE FIERIL R, 8
kel 3 yoead Lad yald au y3 G lil (Base) sacliatis  (Big Gear) st juw padi: e dalisl SLia
15948 el 7ol s Jie e s LW A Be Loty oLl pdaznll ol o A1 Lol puaal Glias IS Logl! g
ALY 2350 delidall Adast Lo 34 g1« (Ultimaker Cura)

SVasFI-o09

Combo View -
e Small Gear Loy da g e Alais Jaiis! « (739418 ) Model cugd dadle (e <
Labels & Attributes Description - ’ (e “ ) .
Application 0 - {J-:Lﬂ” o ]l }
v i Simple_Machine
v [® Small Gear | o E:-:p-::-rt;.s..wq:'el[;.m) File e dascal (46ilaN das 25 ) Menu bar (ye <
» M= Origin001 o el
L3 © ()
; € Pocket (4] Seladiud!l) Documents e e doaiisl <
» Big Gear
» ® Base 2 (gs8 daas ) Save as type aJ_s..._.uIa..jLaJlgﬂen_aJ.q.u Lol L8N <

© .Alias Mesh (*.0bj) v
@ (L) Save le Lainl <

&

File Edit Wiew Tools Macro BSkeich Part Design  Measure Windows Help

';:, e - @D B R [ @ratoesn - @ N =P
- QA DEFOIAIEE S OBRR- 8P A ¢« /O )R

o T rnvasdn EEEE OOBB O AR ERBOM

Save Cirl=5
Save As...

Save a Copy... - ; .\
Save All A3 Silale Sliwii Lo "STL" 3" OBJ" Cilals !

Revert Slas ¥ 25 deldal| 2 alusvia ¥ Zasld sl
import... Ctrl+l

Export... Ctri+E
Merge project..
Praject information...

il 0 ¥

s il OB

Print... Ctrl+P B Expont file x
Print preview...
Export PDF...

Recent files » _ Organize « MNew folder = 7]

flarme Date modified =

i I___l'. I__

= L —: * This PC * Documents w0 2 Search Documents

B+  Exit

:*-* # Quick access

* Placemnent  [(0,000,001,00); 22,50 *; (16,00 mn [ Desktop o+
Label Small Gear _ * Dmelonds ’
Group [ImecluteGear, Pad, Sketch ... ' W
/z| Documents W >

File name: | Small_Gear.obj e

Save as type: | Alias Mesh (.obj) o
= ' o
SERL :

» Hide Folders Save Cancel

has¥l A £ 3ged puouai 13,22 K

168



"OBJ" wilaleS (Base) saclatty (Big Gear) st (o ,ald slas¥l 2550 7 3Leill juoan) Lgudl 35 yall asiiul

Printing Software dcLdall el y
R T s oy g M s Ultimaker Cura) | ay
R s - : zoida iloma e ali s ga ( ) 1938 pSeeil

A S senind A1 ali ! e et g e lidall sLas¥I 50 Zz3kal slucy
1] Aty oty i %ma_guaﬂi;aﬂq_cﬁLg1__¢j454#|j4?-_gw|TEH;J:ALg_L_._u:jglm_.;?ﬂ
ansllall 2ySd dua,d Clide 2252 LaS LTS Sl Uall 1105 508 de gasma poa pali pdl 1a 3015050 o Lay¥l
eLanY U3 ey Lgalasaiil Jo b liSay e Lilall Lastas g slas ¥ @505 7 3Ledl) pulasid alasin ¥l Algu dgal g
Algd | i gedd| AL daal 31 e (Ultimaker Cura) 1558 ySuacidt zall

https://ultimaker.com/software/ultimaker-cura

!" N

Views . (ya,23) Edits . (als) File :ailsd e (Aailall day »3) Menu bar Jaiis

Preferences; . (wli=ls ) Extensionss . (wlslael) Settingss . (o= 2 )
S ]

LAH}:Q} LE_EL&_-;-._-; eulal gl Lﬁ-r_";_&_'i..L-J_;.l__.._'n-_H aAM JBaShg . {E.J..:L._.....a} HE||'.]5| {al'n",':-]..__ud..ﬂ}
9 A5 Ll ptims 35l g A Jgemglly Ao lilall wlsloe] darisy y
B Untitled - UltiMaker Cura = ]

File Edit View Settings Bxtensions Preferences Help

UltiMaker Cura

v | | ==& Fine -0.1mm B3 so% &y o b on v
(.a;l_tma;__*un_ﬂ) ( acldatt 35Ls ) | dain a3t
, e Aeldatl &l sl ae
L . |
R |
| |
||
§9 9
||
I
| | wanHAO |
f -"11
- ‘-.\1-
W "-.
| |I -."-._l
." N

I;_i_n._.:-; )SL_H-...CL" i—r‘L‘:-J :3.23 ,._'_I.i‘-':.-.u



.(Small Gear 3D) slas¥1 M5 ydall uy3d 1 7 3503 Cale GlID say 33|
OiMlkerCuu

Eile Edit Yiew 2ettings Extensions

Open Files 3o o 0. (ale) File Lle daisl . (345150 das 25 ) Menu bar ye <

Hew Project... Chrl=N

Open File(s)...

2] (lalll sl )
Opin Becent ¥ » - - _ : " ) ~ .
Save Project..  CirleS ‘ C 4 J gl alll bal @ (3] (el anad ) Documents wlxa e daiisl <
Export..

9.[5.‘5} Open e daisl <

Open file(s) 4
= w M |5 » ThisPC » Documents » w 0 2 Search Docurments
Organize v Mew folder

== [ a
MName
w Quick access

Date modified o
'@ Base.obj 4/4/2023 5:51 PM
: I Desktop * @ Big_Gear.obj 4472023 5:51 PM
Slice ;) e daduall wis & Dewnloads ¢ @) Small_Gear.obj o 4/4/2023 3:54 PM
dolae LlS o 4{&_&] | Documents o P : v
a3 g3 dcldal wgllal| o o | : "' j
Al AL i gllall ol of File name: |5mu!l_G=ar.¢hj v| (Al Types (“.obj “stl* ~
alas¥ <
; “—"'J:ﬂ_‘ Open Cancel
@ WDI3M_Small_Gear - UitiMaker Cura - O X
Eile Edit Wiew Settings Extendons Preferances Help

UltiMaker Cura

v | =% Fine-0.1mm B3 s0% & o o oon -
' )
.' !| I'
i | I|
| | 1
I |
|I [
i I| | II|I
/ \ | 1
i | 1
'S . T |
Object list e Jars | I| / \
. - . | ' o
= B|= . t |_r_ I |I \ A | s ] i " m
‘:'r"-’ll-’-"_f}-‘— ((rmall 4a513) : WANHAO | | slacy (pulas) Sllc_e 5 Al
sl W A5 ~ 3 laddl prazey | I] I| Gaple e e ludal slas¥l S 7 35dll
Gualail! I Las! piil @3 ! ] "gcode” cale (Lidlg lade I daylas
\. - [l s eLasy dalall dasiins g
\ | l\._ - -J
IE ‘||I .'1"'"! I
o g N '; T II
Object list . II,’
1 |
Small_Gear.oby | ||
| |
# WDI3M_Small_Gear \ 1' '

|
*
|
0.4%9.4x2.0mm \II

L. OPOBO

L.obj" ale pin 13,24 K5



i (el JSLa) Support Blocker 3151 | ZaLo¥l iz 35l JS ilslael Gulais die Liaally
z39addl (pe Agan loliad Ll 2 L) 5 @e ! JSLia A8l (pseaiicnall e 3l
h_ L - By 17
DIZM_Small_Gear - URiMaker Cura

.(Cura) 15948 zali ;2 Jamlly pacantl ool gal Jle Coyatian ala ¥ L8 0331 cnn Bl Balis| [

y i
t..a.a_g..n;l:-.u.n] 'La_ﬂ._l._%r__uﬂ uil.]iq.gul;'lg.‘uﬂ'l C s a..i‘_j_:_-.l_ﬁ d.i‘.j.a.:nq..r daila }3_5:..11..4

.‘;._'u":]._:l.lrlllﬂ-.,'_g,..-L_:.H'lﬂ -.J;.’:a_r.rl" :Lll_;ll.__x.:h-«;ﬂg.‘u:ﬂ n::.m,_‘_‘-,.i.uh:ﬁg .n;.g.‘.h.ngd...fnﬁu

LLq_._u_-,r_n o slgaal ade

\

Aanim 3 E-n_:‘_-'giunl 5

J

Edt  ¥ew  Settings  Extensions  Preferences  Help

=0

r_‘l = Wanhao.. @ Generic PLA v ﬂ; Fine - 0.1mm

| WANHAO

#  WDI3M_Small_Gear

9.4 x9.4x 2.0mm

X 0 v el bl aglis,m JS 2
v B = A (#3159 5 ieapnnd wily 3 p3)
e o :uh'-l‘..:-* b A
e = (Slicer) ataali 3 e daidas o
Lock Model pedadilly Oluwad | Sldes ) Y
« | Drop Down Model l _:-.uu.ﬂ H:&,l —
II". ]
|III . IlI.'I
/
“  Object list .I'-; /
Small_Gear.obj ‘ {u judl I'MRQM =" 'El 4 minutes E"

(® og- 0.09m

Freview Have (o Disk

OP¥TEOo

alas¥N M gl 325 K=
'\-|-¢--H LHLQ_'._.'_ 'l—l‘:l—lj

a1 S5 p3gad poe Ao Ll | A Ay plo
13948 ySraill zuald o 2. AT I,

a3 eyl
e Lilals




(Transformation AXis) 1S yie 1gma a it (5l cozm

satl) dogt B 3L ASM8 BHE £ 3L ol

Y jgatl ;¥ agadl Jhasg X jeamll yead) @) Joa

—»> oW1 1 el 028 5085 LaS 1 Z gl 353Y1 g | Jhass
:3.26 JSal B mioga 5o LS elamtl dp oy oo (S 20

_ senarll Al I Lglaiy A5 #3Laidl dalinl 5y e
7 oLial miagll 3.27 ISl 25 jallall e aill Jle Lot

O] A5Lad (e (35 b1 5MS £33 :3.26 IS

& WDI3M_Small_Gear - UltiMaker Cura - O x
Eile Edit Wiew Settings Extensions Preferences Help

UltiMaker Cura

s
z
g
2

©

4 ¥

?
it

%

=

3

3

&3
g
O
Q
[«
S

L

o o

*  Dbject list

Base.obj
Big_Gear.oby ]
Small_Gear.obj (® 1 hour 4 minutes @

L ]
# WDI3M_Small_Gear () 7g- 225m
IS TR AL S EER ' . i Preview Save to Disk

PPOIPBO

paacad]l da gl o Baga ol AN & 3ladd! 3.27 Jsa

Ja:.}LS._'_;.'lM.(MI]SIicer_;_j#M'gﬁwthQ@] dalisl e
(3553 )l sdeli) 1 hour and 4 minutes 1 s oy 31 Gl

r- []
Abdans .E}-Ln-ﬂl e e ':-q..ﬂl-.ﬂ- S ol badie IS5 Slawasll dallds j1,8 Jlolay

LSt g calally i gdl Lao Badatio Slewss delds ;843 O ySasg cdasllal! SLolSa) Loy
Aalisee Slatae | cllall ol 3 5 Fileid | OIS 13 dols deldall i as fpe uo 3

.




Management Tools 3 y1a%1 Cif gaf
tmga o Golansadl 355W1 plll pudiy s Babiiel | Aebldall o) 3l o Adslall gy 2 Aaliiel) ol oI jas
2 01sM oia seludg Byl 30 pan ¥ ol Lal iz 3laitl oga g I pdia¥1 alll judug declall JSLig!l
sl gl e MSAL dasd Adae Jgoaw Las Aodedl! Lgie s (13 sLay¥1 355 Ao Ldall 250ga A il LS

Al de Ldall 35050 ol oY Judl gt 3.3 Jpaadl e 300 391 Aebidall 13 yaaill 7 Lisd 3l gl sl

ac Ldall E;i:!&lj:i 3.3 Jouh

| E|.‘|-:H1 ,i'q.url

A 7 ileddl mundy e Lidall cay el wlala 55155 cde Ll wlslae | dasds el i FEPESA [
Lgs Jalaall 2allall 1S "G-code" wlils I sLe¥! | (PREPARE)

32y ee ) JSLus 1) BoLsYL pdazl) il 3paid sLas¥l AN J8aS 150 5o ) i wolal !
Acllall 2 Aleiss 0)Sia ¢l 3o | (PREVIEW)

il aall gy e Lilall Al : Jia s lontl Aelilall Alae Sy Bupgdclaglen p055 | A
3L ¥ A5 Laplal Jaeogs sie 430 ,L1 2adsy 28y e lulall JM5 Gaasislasl gy | (MONITOR)
.(Bluetooth) gigls sl (WiFi) s18 515 51 (USB) o ! 53 Jleail o) clles yue

@ WDIEM_Small_Gear - UltiMaker Cura - O X

File Edit View Settings Extensions Preferences Help

UltiMaker Cura

View type Layer view hd

Dbjed list

Base abg

Big_Gear.obj ft_.u'aj I,':,i'l q&ﬂ.ﬂl JSa l.'-LA:u.'IIl_'_ (ad
[ dilasl!) Preview

Small_Gear.obj

(® 1 hour 4 minutes ®

Z  /WDI3M_Smal Gear (® 7g-2.28m

90080 b ——

ailall puiag 13,28 5L

1/3



LW A zoledl delds ye wbiay s MUSJ ".geode " iy ule g piie admtn alingl 2

Slesdad (e (g9 (Sale ad ale ".grode” Lale

Alas¥1 A giiss cLEAY :
St s sia LA KRS o.{b..lazsjﬂllcejj,_,k_mlﬂ

ﬁ:,G [(ale) File e dazol  (AaS1AN day &) Menu bar ye <
9‘{4,._1_@.3} Export _le Jasol

O (o)) Documents ales ke daiis! <

a0 (3paS dass ) Save as type: Aol ASLal e <
(7] (dada ) Save e dasrl rﬁ@ .G-code File (*.gcode)

@ Saveto Disk 4 ollm_ﬁmlr,ﬁur- UitiMaker Cura

“— w |—..]  This PC » Documents » e (o] I Search Documents Ble Edit Yiew 2ettings Eatensions Prefe
- &w Project... CErl+M -
Organize = Mew fiolder s - ﬂ - ' : LUla
A Qpen Filefsh.. Ctrl=0
A Name Date modified s
LT * ml[k SCCESS E Elll.nhj S 2023 5:51 PM ':'FIEF'I Eﬂﬂt > ‘l"lE'w s Color sche
B0 # @ Big_Gear.obj 4/4/2023 5:51 PM SaveProject. CirisS ,
+ D * @ Small_Gear.obj 4/4/2023 3:54 PM Export.. o ;}) i‘,
=5 b
= Documents + v € 3 Export Selection. | I'I
}
F“t name: I SIH'IHIE_HBICH I"I-E.Fl::ﬂtd P Reload All Models E5
Save as type: -G-cnde File (*.gcode) w Duit
@ /
A Hide Folders Save Cancel /

Ao Ldall alll L3 :3.29 K&

SSTL" §"OBJ" cilile calienis o de Ldall Lgal el i€ il (6,3 ¥1 il oyl

JEa 332 Loy o Las¥1 A5 z3leil) sl oy a3 Call Guadi gy "Lacuma” a3 ".0ObJ" 51 "OBJ" @
‘ﬁc*uigtuljjUalulaf:Jiﬂﬁu;&L&lnMPj;gﬁfﬂ Alell sailias g deliall EJLdLLdjlﬁ.ﬁ_gg.u._ﬁ.gﬂ
Lag¥1 2SS pral pdl cliada cpae ayaall i3 ye

ol e iigh JSE) e da g ggtioms Call audi g8 "Aarucel a__u_ﬂ,_*...tla_.n_l?ul"i__,_a.:".stl"ji "STL" o
ol M de Ldall 2 p5s I8 aniiads Alatl| LB (e de games Slias Lo ¥l L35 7350
k_g;:-.‘f‘ﬁMéjhﬁ:mﬁLQ?MlJ:é'm!Q&éMg}}dﬁﬁ%

daglae
Wlalt Sl 2 3819301 g slas Y1 WSS Ao Ldall s Jeall i Lgile ) po oy AT Aagll colgand | as
Jhdin | mgl! (el AT g wSlaleld Bacaliin Slawsd ol | adadid | mel pug slas W1 S5 Slasliall e uld 18
e alas ¥ 4SS Ao Ldalt AaSlat! Slalt | Sla il (paalip (381900 | SMS A clan il cewlid | Bt

il el g Olallall lhas J3 (e puly Glas e Hlege i "OBI" 4 "STL"J
\

7

174



Zasllall I el fye dlid clile " geode” Gt calll Jle clias ol o

e e bl ot o ((USB) (o ! 9 tlles yie Aagllatls clialon Juiogs celiSians « sLas¥1 3315
Cpe S Gl g cAeldall M =

asllall 2 atlssly (SD Card) g (ol (33 | Ay A ca Ul 135
alll J.E.\ LpE vy T-ﬁ.:!.:.[nﬂ ey walll BENESA| ‘&.quajl E_g,q..lj Tﬁl.,.'l_':Lﬂl.w! niL'iiq.t__g

&P

e Jlo Lglas

Lanma degilall #3Lei 13,31 K2 ac galall z3Laitl :3.30 Jsi

ralayd! A5 Amabial) i di) Aaglealt cibunsladl Lle o i) o1Ka 3.4 Jaandl 2

dcldall 5ube pibad :3.4 Jod

PP |

2S5 1 bW 535 deludall 33ga @Elgu;TwHugafpu euesaill Al dygud
delils gl ey 1B i S0 muacanll A gl el gial ya
1B S Sa (gl 353 9 Cpe 3Eml A Masy yunid Lg_ai;_,,._éhﬂar_i__.u ﬁﬁaﬂ.-..%at;
el Logus jLiseil of Aadali Aa (3] 3o g ol o152tV Jio o Lglond cilia Sa s Cilass
Elasayg slgll Lol oy 30l s daddad @ awaill Ayl o y0 delidall ey 13 0SS
Oz Blad¥ e Lo Ll e MCALT (o e 10 de by G g 319 poliaY|
el lass le Jpuantl il

ol sy ablael dalizll ol Cllas oo e Ldall dagl Anlill dog sl anieinl Logsn al sl
Ailies 3 o | Asmumeall deLall

ettt 3500 s

sacld cadals
de Ludall

g Las )l dapus I3 Sy G B3 | Al Gaadldeldall cilslue] baab @3 | olslael dagss
B3l padl A yag delilall de puvg 42 all e Ldall

S 3 polan I3 oy iy o cilegalall 235 (yladal allaiily dapllall 3 olass 03

g=llg 3aclatlg

L1 a0 1 3 e Y1 Bl (il 125430 B Adlaie 2 Aayllall il

Aellall dles

S350 43 g1 ¥l yglo U Lguo bl pil tblng 35l OIS 2 Ao lidadl dogn 035 | doguill (a3

el Aoy delib | degde A3y ylay

delis (ylaual 3 aall dwaigl JISEY ol adatl SIS e daelall Sl aniiad | 8Lt alasal
_ P | Aaghalt

oY1 e Jpaandls Lo sae Jobo olasal allazily L&ﬂhmuiﬂu-aﬁ‘}-hunﬂﬂ 5 sand] Bl

:ILl._!Un” E_;.._Ih.ﬁ

ALl 2uggnl

175



Extra Fine - 0.06mm

Fine - 0.1mm —

Normal - 0.15mm

Printing Settings deLdall Oialie!
daaaill deldall clslacl fya mﬁmlﬁﬂj:.ﬁ.g:ﬂl 45 M5 &Mfﬁéébﬁyw}m (Cura) 1,48
Aeliall 2 352 U xSl Gudmy! Lgeaaid (Sas 3l
e cli€aslaS ) a8 ali 2 Loy ogllacldallilslael Joo boalanll e o yanni3.5 Jgaatl2
Lgeatloas g dalat) datiat) 3620 ol sls

39S zmali pn 433 O1atae! 3.5 Jod

ads plisyl ulidg dellallsogs ol 28401 oia 235
2. Jodal Liiaddoll sia 3 sy jiagls 0.06 ; Ly

CYNVS. §

4a5la da gad
(Extra Fine)

Draft - 0.2mm .
Extra Fast- 0.3mm —
Coarse - 0.4mm —

Extra Coarse - 0.6mm =

Aellall ddqe
# L 5Ls 3aganl Aidle Aegulne 7 3lad A3l o0n 3l (Fine) e ga3
e 0.1 iy dads
Maaiitizaliyn 2 ol Wl slae¥l L a3aaul sia $ale
0.15 ity aad ¢la,)l (Ultimaker Cur;a] | 3gmiS (Normal)
By aadrgatl Adle Aogilas Filad iy yiauls
usulia ALl
0.2 jly dzs pLas;l degudae 3Led A3 03s 53 33 gens
-l_,lé-! PRTEN -L‘_,S.Ij J.a.‘:.-L:LIﬂ.J! %Eﬂ' L@La.:tc,_: Laa ¢ yiala {Df‘ﬂft)
3.3 le ey Aogidas p3La A3l 23a x5S o Aty

Sy deldall 35 s nete 0.3 fludab plas,ly
Slasdl s alazial se ugale

k)

LAAM'DJ-E-_L&}LJ fi.;:.}.ul::..nt.ﬂ.m a3l ﬂ.LmE_}ﬂ
bt e JBl 309 STy de Ldall 2 ¢ ol Lglase,
Y

(Extra Fast)

3

(Coarse)

EL&;L ;_ﬂ__'I:J_ELL‘_H Eu.i:_g_Ja.AE.hLm aa] a;h..d:E.;n.ﬂ
Eth_m i—*‘)ll'-:!:."'jll b J..l'r“.:‘g.)_l.qﬂ_'.,n D‘Ei.l_n.:la.ﬁ.—tlﬂ
Ay Juselal ez ¥ 301

a3 gl 28|
(Extra Coarse)

176



Ladall gl Fir galall sLas¥l M5 @ lumtl ol 239 000 Aagds gLyl I 155 zali 0 2 (Resolution) a8t 4. i
Acldall ailee 2 33anll cagh ) daloYl didsg paulall @luoell 339

| @ Untitled - UttiMaker Cura - O W

! Eile Edit Wiewar Ssttings Extensons Preferences Help

UltiMaker Cura rernne I VoNToR

View type  Layer view ~ | Color scheme Line Type W E Fine - 0.1mm E 20% ﬂ' off |ilI On v
. L N . . . Print settings x
dueS ! (@)l @8l5S) Infill Density yuds
n i : - = n B i H
.u%@h};ha@u@hdﬁﬂ - — Profiles
.._53“‘_‘" :J..‘.II.J.E.” EL._JLL” El.:.t.ﬂl aal5s J.t.’gdg ! -—_ Resolution !Finl-l:mmm e
tedel E3g 3 e 4 15l il AT Extra Fine - 0.06mm
s Lﬂg‘j‘ ? ‘"Lw = 3 J ! Recommended settings (for Fine) were altered, S
Jas I dinise 1ol at et aslis Las 1Y) ;
i g E . : _" . l:.*‘" Mormal - 0.15mm
Lﬂg.f_ﬁul ﬂ.;'l.:.u.”#n._;.'n.a;g.b;-gu;-'&at.qﬂ Bralt -
= _,E’l' WA Recommended print settings Extra Fast - 0.3mm

| Coarse - 0.4mm

\‘ @ Strength Extra Coarsas - 0.8mm
[50%
p—— # Infill Density 0 n 100
~
A (@l dasl ) Infill Pattern jedu + Infill Patiern Tri-Hexagon v
o il 3ka o Lol ﬁ.‘;g,' v, | O AL ————= shall Thickness i os mm = o8 =
590 Jolab dalize ol dolad¥l ety cde Lilall
aLuball 353 e 355 o (Sady dalisns S support @
,,I.-:.L:_ JSiu Lgailney Support Type Naormal W
Placement Everywhere "
% Adhesion a
- # s ; . S
QEMBO gl Oy las M (3 niall wlew ) Shell Thickness i

5ol A Latall Jasy wlpauadl caSall e Ldall Lo shindl il datl
Acliall b Jobol Uiy Loyl 3 it 4180

\, % J

debdadl =l stael 13,32 K5

Print settings X
o T
Profiles 3280 (el sl oe ¥l 008 i 1S
= =2 (Aebldatl lslacl) Print settings
— Resolution Fine - 0.1mm b _mjr_] Show Custom cuss dedle
! Recommended settings (for Fine) were altered. H B i [ paaia a
Recommended print settings Show Custom J

-

Lacaies dolle olslae) 13,33 K&



Al clylae ¥ Haw e 08,0501 3.6 Jaasd! gima o patil

daatl dcldall Siafae) :3.6 Jod

Lgic 25 AN 3agandl cilaloe! O oo (deliball dlan W 335a1 slua ¥ 1s 35a)
£ L ) Ja il 3l o] Lpualil o2m yluaTig iagai 48T Ladasaly iz 3l 2 350 Juslis
.(Initial Layer Thickness) ady¥1 azadall vle ks . (Layer Height) aadaty

(Line Width) dast 4o e s

alac ¥

53 gt |
(Quality)

LeS «atumll daima Jgo Lgie Lo @ies 3l Calgmndl gl oyl ot sae slae ¥ 12 55
z33ail) 581353 algantl (ya 301 yog8 m Lgiiliag Aelidall 353 L slac ! s 35

(Walls) &t yast

dagal le 55 LaS i Llall Auta g Auglall mladatl da g 3SLaww 3lae ¥ s 30 o) Jaw gl el
iy Bglall mlasYl (Top/Bottom)
slac¥l s 55 delidall 51l I gl ol o Lglaal s 3 tunstl 23158 sl s six) aiiant!
-~ M
,ﬂi_gﬁ_g.dﬁ_}_gjz__ﬁiﬂ!.ﬁjlulg (lnfi”}
50 Las (PETG 4l ABS i PLA Jie e Ludall dadixiaad ] 35U 55 5Ll 1m0y 3Lt
.3;1FJIL5L5,=}L_@)1153};JL5§£1 oaibas e (Material)
el (131 3lgd) 35 de g dasllall L oty ool Ao ol 311 10a 35y 4e puall
2l e il pull i s (Lgagn leg e Llall igall el Lo Lo 1350 (Speed)
J8l B3gaws S ol JSy
o3l o Jamdl wie 2agUall Legoaininiin Guidl) jlallyde yuadl slae¥l s s led |
=
cale (€50 delidall 3aga g By e Slue¥ s Sgs deldall P05 xuill 0y Aalices (Travel)
Juanl 3aga jsf._}.ictalﬁ_wu“;siﬂ Jain! iy e
UJLJSELMJ,EL_M!ﬁuiﬁaiiﬁmil%)_ﬂln:éjjhj}“lﬂﬁu J‘J.ﬂ}‘!l..&._.h.’ﬁj_'-i'_j ..1='|_).‘;J|
.(T__*’uingk_;_}_:..‘m ganll gogially ol Mol cpe Jun@¥l o, oz de Lidall 339 (Cooling)
L 2 ¥ i
d ot Liatl delils J.Y al v M Sl cOlS 130 Le slae ¥ 1L iy
L e - .il-m:..b_ [abu.!n.n...alim: JSH —id 2! Slde . ..!l_.ﬂ:-&.h_l_fa_f s
S 3 S S +PLP.,J§_:4.| E_f'.l_‘l.hjl 5igx g medy e Sl I0a 55,5054l 4 (Support)
Jslol by bz i€ty funal K s Ao Liall 33 slan 2 @eull KLua (e oy 31|
e Ldall
el g s apasatll Amglyp gulall ¢ jondl Bl ¥ A szl | Guo DU pgd slac) RV Loy d o) Guo¥

slae¥l s 555, (Glue Stick) jewalts. (Raft) caglatts. (Brim) dalstislgi¥loia
e lidall o LT @ recnttl da gl dol )1 Lo dolidall 3 503 2 dlen ¥l delilall 33ga e

(Build Plate Adhesion)

alga E.:QLJEJJ.-:L&@_"Q;{}‘T ENSE h_UnJl;:JE1h.1L4E_.}J_}_LIL§j:.JI ;.LJ.:;L.*.fJ._ij
JE i Lg:q‘qq-_ga.s:w| g e _*11._1..::3” | s ﬁﬁ.ﬂj;? '|;| :L..n..ﬂ-a.:.éj.'“ .E’TMQUJT_.}T
u—‘*"-'ﬂ-"' J—J,,'r:”"—g-‘j-?“'ﬂ'j-"-‘w'@Jﬁsiﬁhﬁbﬁzﬁf”ﬁ'&ﬂé@fﬁ

z9 A !
(Dual Extrusion)

1/8



1/9

g ol pa |98 el o 2 4 8loY fnmzll deldall @lslac) joa Alas 3.7 Jaaadl 2 Uiy

13948 zali p & deldall Dialie! 3.7 Jaui>

;|_|.,.;?.’fl

33 g1
EE....JM_LA...:\_,HJ_‘-‘E”E_LLM E—_Lr.u 3 ’Js—*u|u5-4-' Lg.n.cha d.d.nl:u‘_]SE-_Lm_;.‘ Eﬁzu.h.ﬂtl.&ﬂ;l
Aeldall c3g pe Lol e 4380 200,361 | (Layer Height)
e ] |
LS . mmﬁﬁmats}alJyam@hM|:g_?uwns;mm@&,b}m Juad
e Lo (13 3 S 33 de Lidadl das o) (e a8 L 2 Ay Uall 2 5 LJ".I.-.;..MU_L:.L;L:.H.! (Skirt)
.l-:,l-.aﬂa*_n.l.“
dal=dl g ide Lidall dngloes SloantWl a0l e velow Eﬁ_j_q.m EJ.::LZ\JEJ;_..H.J; Mlodal a a8 Lt
Asthadts Lin dadi ;5 Y 0 Al G puball suclall cild Zileill delils 2 ol K4, (Brim)
ABliailly Lalis! Lacs Caglal _,iﬂla_;um Lgba?}}dlwﬁh}hawuiﬁdap gkt
qn.c.lﬂ b.:.SL_J.!a.ul_,.J' J.th' J..:.Sﬂa_&.r.La.”L_ﬂ.ﬁ = 3Laill d..-..aL'-._g [Haft)
WYY
a_‘;...::dl ﬂJLQJM;WJJJ‘Mﬂ\:J&-'JJ'{QJ‘_‘LU 5_..LI¢_._..H...1'IE_‘.....:JI MLSJ._.uu Mlﬁlﬂg

E..‘-_g_q.i l.?'H LJ_LQ'}” d—"j-lll d_l_n.a.dl _'}_|_..a4 ._i;_)_'-n.| ssla .1.1 d_qs.u_u}Ll 2ala ,;_5354 ,'_J| uS-ML}_Jlj
du.aﬂfu_.ﬂ: Ll_,j-.ﬂ:n' La.-.m E':z"d._uh_g.d'ld.u.-.u.dh_,.:.ut_u.u 5....4.:-..11a.sL=,___,_a_s_a)I.Ld_¢~L5)_.51
.M!ajbw#!

(Infill Density)

Cra ity doglasntly 3, 201 Sufg  350ant 33Le pung i @i (6200 o o) Al g 3

Bieanl dagd slasl 55 ol S ety Linl Anlie gyl dalail s g3 LeS ile g 35t dalasl ST
cAoledl deldall A dlea ¥ Gogandl g g 15 558l e

At daed
(Infill Pattern)

L:_ga'n.'l‘.i wanldl

eV de el U ) S o Lglae o LT dagllall 35 o de po I de Ll e poes pcd
acldall 2 231 (oliily e Uas ¥l Eiguo ¥ lain ! fpe Liagl 35 18 LeiSts de Ll cdg ope
FR{PH]

deldal! de puw
(Print Speed)

31 3 gal] 330l SLllaTll e £l Silslie Y1548 dasds (ySeas
2 Olslas M oigt maledl daiall ol g idiebds (g Lot | miill

gl A IS p B iy Ly Lulaiy dolidallBa ga s




A Y E

ol Laud AiloLand) Alasmt |y domemial | Alosnd| 3o

enalod] 3t s @aanant] il gl alaenicals W sLas¥1 2596 7 3Leitl £ Lad] (Sl ¥ .1
.(CAD)

dazd XY (ghma e Jaall slas¥1 253 cilasllall ¢ Sas .2

Al AN JLolia 2pa alad 2850 kaiitaly 125 .3

2l pled Ll fauall 33La(SLA) Recumt! & yoeanll Aclidall 2ILS .4
Apualil 33068 Fgamaad| 5 5allls spalill 2ty .5

Aeldal) dpelel 35LeS sLa¥1 285 cilagllall 2 355 anics .6

Slas¥ AW 2! A il AW Ae Ll (S5 Y T

350 plaly a2 5 g JB) g S Rsmns L1 2830 A gutat) a3l Siic3 .8
Ay aglasd|

Laad! adad 2Ly sl 385 e gudall clalnl] al il (S5 Y .9

aiall Jlae¥l e dagas ziled deldal sLa¥ A5 clasllall alazil €510
B P

rvasual ly Crwaigl) Joe e 1 5l (e cio g calaa¥ 1 A8 S AcLdall L pe o

180



od p1 £ guial) dstlae Slaulls s ((SLA) ol Ay | de Ll | Slastls cros 2cd 31 OLADGS Y s e
.(DLP)

.asldalt (Liquid Resin) Jsludt el alusiu (ye deldall il i 330168 (8 gomal ) AcbinTisn | calGidns LS iin o

.-.' ‘*Fﬂi
.-'l"q tfﬁuﬁﬁ'
28, * . "." 200

Pl il ajljg

Il,l.l.l.:|1l| AT

e III._.
i T,



e luall Slacdaid ) 2.5 4350 Lga s corw 38519 ((EBM) (539,50 W pladd b alond daslls Joe 2o S 7 500 o

alas ¥ S8 Aeldall 2 doculul 31 508 Do il | A ST 31501 (o ZALL 1§ 15331 5831 o

iy duelual) Olelasiw ¥1 2 slay¥1 203 e Ldall G )31 4315201 Aadld pd o

-'... *r;::?".-
- K |
.-'.- - r s B b
: BB

4 * @
ee, " .,

Pl il ajljg

182

M0 .':.-I.- | Ielgls]
s [ 4T



Alas¥ 1 A5 deldal 1 2. dlisl pwd | dandlas (e Oalal) At las calisnd cas mog o

vhasualldole J1Slacdad o glalld :L:._lih"r 4o S0 h\._dallgi.u:-:a.u‘!w:iu o

Lehos (o RALERL) ool 3301 2 las¥1 2S5 e Ldal | O e 15 O podad | il Lo pobininsd S (381 @

-..-i f"&&&
...' 'gﬂ-ﬁ

e, * "." 098

il ayljg

183

Il,l.l.-.:I:" Nt
D45 | ¥}k




B eyl s

wawowian.edu.sa

Design a Pill Box ¢ 9All (sl 531 (3 gl @tauald

oo 1382 g g ol Al v 1 gull ol 31 au3g3g Cp 3 aaieind yudeo sleg ga el gl ol 31 3guien
dadod 482 (S0 Su e e (i oy Lo Y1 RS Aapllall al ey daglaiy (3 gadeall 108 @i
rnga 38 LS Bsiall e (Braille) gut allad ale,¥ alazial gl all jiaiwg calsls ol 2V
.3.34 |KaN 2

dilac 2 oY 7 3g ol oyl Byl e ol JC 8 585
al il agiiw @ Aaliet) @ el ol )l s cliiSal Calagiuy
UMS (o i€ hinda adazs @iy LAY J51asll @yl a5 )L
45380 @uacai oyo STl elgutl ol 131 Bgtiin Jas a1 2 iyles
B pill e Sty 30 S58Y el A s S g el gl
ALV A5 cBal gy Il 3 I ol U1 2 @ el
slasls 335 laddaies @y ¢ LY Blaatl w0l aluseial Yyl as
s 3gatt ubead€ el 13g.elgudl ol )3l Gouien ,ailiad,

ol gl ol 3 Bgucial slas W 35 7 3g9a0 :3.34 S8

Y

elgall ol 3l Baaial Bilaia e singi @en; 13,35 K2

184



Lea cpalies nlSus (e ol gall ol ;31 Bgaiio 3 gad 9Sihue
@ Pill-Box
> @ Pillbox-Body
> @ Pillbox-Cap

a3 JSI ol BV ar353 9 (a3 s Jubalasa guiio 52 (Pillbox-Body) efgadt so1,81 § s JSua
e Bgaiall gotims LeS  yiaila 2] ddacy el 21 dsse g iaule 148 adsle 3 Ly @-:—--fh“f‘—ﬁ O
JSa gtz . yieils 147 adgls Cagad aluaiuly 3gmmall Joe @iy e Uadll Jlao) @i s eVl 552
agaig i siesle 20%20 slals Lgin IS dliniia 3uslive dauw e (Pillbox-Body) £1gudt ot 31 & gt
AL e ala V1 pess dalsi Lgia JS5 Buabiall oo yiedle 1o)lada fuals wa g oy yieila 16 Gans

ol @l alasials gsawil ALY 7

Eﬁ%‘

JSua ) PillboxBody @
{algall ol 30 Gouiio

olgatl pusl il Fyuiis :3.36 K&

219l oo |31 § gt JSeid (pa Golall ¢ 3andl @5 mains clni ga (PillboX-Cap) s15adl ol 531§ g sllad
JSeun el cllnidl s puisguns o iasle 1 diacy yiadde 19.5 disyoy < 33 asle 147 asls 3 1o . (Pillbox-Body)
Leil€a 2 al ;30 le daaloeyg dacdl Goalicall Jlait ol gull Lol 3 Gyt

-

slaz ) Pillbox-Cap : @
(el gadl Lol 3 3guian

elgall ol B Sadiea oWaz :3.37 52

185



.(Pillbox-Body ) elgad! ya! ,31 & guive JSud 550 o) wlde dladl 2
9l ol )31 35 Y Jy SNV

£ 1901 ol yB (3 gbiie JSB @il

Design the Pillbox-Body

Logl> (Pillbox-Body) slgud! jol,di §siiue JSeb J_:mj
Do s S ol 3 sl Aliadie Baslion s ) Riiie
Al auzins bolad e Lyl gkl goimions g gl alil
Ul T g AL 7 I 1y alay¥1 350800
¥l S0 dla baed el b s (LAOL

Pl e ¢ LUOY

New digal e daicsl o (e g2 day ,5) Toolbar (ye <

(waa)

._|._,I ...gl_,.!l| d.a_.u....-:l 338‘}5...4.-

ala.itl 345151 ) Workbenches drop-down s <
0.{1.1;3 paeai ) Part Design sl (Jesdl placdd

[l FreeCAD 0.20.2
FOEdit View Tools Macro Windows Help

2. |en Va0 Merm A
COPED2O + =

Combo View & h‘.|
Model Tasks

Labels & Attributes Description
Application

Sgda diieas sL351 13,39 K2
186



187

VA8 ST &

Combo View =

(Pillbox-Body) £13udl so! ;81 Bsuive JSub duasdy MSua oV 5 a0

:-;.*ju.'l.l'l u.d-’!_,.ai :gjn.LL.d,LJ:._ﬁb ;.Litl.:!-'f

1) (JSua cLai1) Create body 5151 le daiial (o ga¥1 das ,2) Toolbar ;ye <
(2] (1940l Lol ;31 §gaia JSua) Pillbox-Body Al J;.; o (2blud!) Data cugd dadle fpe <

File Edit WView Tools Macro Sketch Part Design Measure Windows Help

ERE A (62 B 2R~ - QHZ> ©
10 @¢+> 3 APTOFT IO OnBR &F
2TASAT oNTaASEN FEEEOOBB P O

8 x|

Moded Tasks

Labels & Attributes  Description
Application

v @ Unnamed

« [ Body
y L (rigin

B FreeCAD 0.20.2

File Edit View Tools Macro Sketch Part Design

Measure Windows Help

W& 0 9-20-F-8 N (@
a9 @ ¢€H)3- QAP PIHOIDO I 90E

'I QETraTery
| @ ] =
.I | —

Oadsddsn £ 0000

Model Tasks

Labels & Attributes
Application
v |@ Unnamed
v @& Pillbox-Body
> - Origin

Description

_m Pillbox-Body o W

Property Value i
Tip
Base Feature

> Placement [(0.00 0.00 1.00); 0.00 *...

View Data

B sertpage ] % Unnamed : 1= 3

elgall el 3l Bguiea Koa olaol 13,40 Ka



XY esigh @yl Jae placs 3550 @ ol auas Lladaies Lowy Gl wlls ey

1 (askass @ ; Lisl) Create sketch 3150 Lle daial (= ga¥) das ,5) Toolbar (ye <
O (XY —plaitl) XY-Plane e daiinl . (Aegasml! i pe ) COMbO View 2 (alell) Tasks s Zedle (e <

(3 (3213e) OK e daiial i (Aegall o ye ) Combo View 2. (algll) Tasks cugs dadle fya <

BRE A OB RN e [ QEZ> @
A9 V€3 - OVIIIOTHDN 9B "S85 -
Svassfl-sAvaIsB- ECEEE 009D @ LR

Combo View .
Model  Tasks

Labels & Attributes Description
Application
v @ Unnamed
v @ Pillbox-Body
» M= Origin

Property Value "
Tip

Base Feature

File Edit View Tools Macro Sketch PartDesign Measure Windows Help

BRAE s O9-2-F- BN OB==e | @HZ=D
QA9 @ €E I - POIIOIIIH DS 9DER- & -~
SVASS I - SUATFaASILSD £dd OO9OBD & LR -

Combo View
Model % Tasks

<,
7

i.2 Select feature 2

XY _Plane (Base plane)
XZ_Plane (Base plane)
¥YZ_Plane (Base plane)

i:lﬁluuuudhmn:
Allow external features

[L] From other bodies of the same part v| Fesetpxell PReu 11+ 3

Prﬁl:hmd* Unnamed. Body.Origin.XY_Plane. (-8.958036 mm, -32.500000 mm, 0.000000 mm)

() cap = 181,62 mm x 100.00 mm

XY mlacall jlisls ajlades @ L2531 1341 K5

188



189

LY L €>8 & @0@» ¢85 1

WWJSD!LML“{? _,.g.la.n_guﬂ.g,.dlc_ul! d.n.n.'.ajjd.q.g.nu_b_guﬂ_nJLﬂuJJ,_Lu.aLu Lmld_ig.q.t_‘;._n...ﬂ
el ISl Jany 3900 el g Lon pladll (€ 530 (639 pus yal gy Aompmmeatl Cliill g quliatly of oW1 e

&% (Sl juslie y,o) Edit controls le daiial ((alghl) Tasks cugd dedle (ye <

(Sl juslic yuyo) Edit cOntrols cussd dedle 2. (algl!) Tasks cugs dadle (pe <

as__._:.y.,h-_mm 0. (3580 Gba ) Grid snap yasl @ 128 (ASLidl o e ) Show grid ,aa!
L1)lga o glas %&"ﬂ‘ 1mm | (32l @) Grid size 2 «(algll) Tasks cuss dadle e <
phﬂf‘ﬁuﬁd‘&‘. 0 ( . 1]
_'l.l.ln .J.TlJ_._..aLﬂ_Jh E ..?"‘LI'L. “
§apda G dieal il (Sl jolic s2,25) Edit controls e Jdaiisl ((algll) Tasks cugd dadle [pe <
?.q._...q..uai 51 n!.'-l""'"'"""'j' 91_.,_1_3_;&1.:}1; pod et

File Edit View Tools Macro Sketch Windows Help

WAL o OS-2-B- SN [(@se | @10
@”’;m?

¢/ NB 4R NO@ A

Combo View
Model \ Tasks

.. ’

+ Avoid redundant auto constraints
Rendering order (global):

Normal Geometry B e
External Geometry

B30 e a3 1342 S



Jilaies +L23Y (Rectangles) cdtdaiud ! 31s] ansiul «lls say

3131 ;550 (el ga¥1 Loy, 2) Toolbar (e <
1 [ edidaioue < L2 ) Create rectangles
Ay 3 cnaad lasdaiid) @l e daiial <
O oW

Jalaricaald AUsLEL Ayl 301 g 25300 oy <
O Lttty ooa] 3 darady

blaziis L251:3.43 K2

| =y

reala 22 A dis ey el 148 1 Julaiidl Jolo daind 35,80 ol

:,a*ui_ﬂ’lj qﬂ“ Wi oAalall eadt

& (a1 aalt! an) Constrain horizontal distance 514 sl (240all) Constraints =l gal doy 3 pa <
€ . Jlo gl Bl e daia) <

O . (52150) OK le dainl @5 O (101 148 ) 148 mm 1 (Jslall) Length dasl <

O (i, 5Ll L) Constrain vertical distance 3151 sl (392301 Constraints cil gal day i (ya <
O Ll o 3l e daiol <

O . (58150) OK e daial 5 @ (j2eile 22) 22 mm I (Jslalt) Length davsl <

e

aRI/0- <O

o/ NP4-R-ND@8i A YSEE

W | =4LH3y=X%®

ﬁ Insert length B Insert length
Length: @[ Length: @
Name (optional) MName (optional)
| i
L] rReference ":" [ ] reference

OK Cancel

) g i Aol 4 i3.44 K
190



geall Al Jdaliil | aiinges o3

O (.o 45 ) Constrain coincident 311 3a) | (ol aa¥1 day ,.2) Toolbar e <
= ] o LA

O Ll 3650 500 SO Ll B (g i 25 e €
o (332]) Close e Jaziol ( (algll) Tasks casd daMe (e <

Ml =4ALA=2XRAH]I O FE o /N0 @ H NI PBL- A TXSOT

Combo View

Solver messages

Fully constrained

[ ] Auto remove redundants

[ ] Auto update

.\

S s Julaianall i pa3 3 42
I B o LESL 2 el anii
Allag) G yls oy sl

»

delaafl o35 :3.45 J5S
191



ey IS JS I Julaiadd | gt (Pad) 2lad 131 @il

0, a5l 1) Pad 3. Lozl [l g1 oo ,5) Toolbar /us <
- uh 2 e ()

a;(_,:....“.lq 21) 21 mm 3 (Jslall) Length; (pled!) Tasks cugs dede (ye <
© - (52/50) OK Lle dail @3

00 E¢> 8 A POPFOIBHS ob - &
STASAT oUvASLN ELEE OO - U

Combo View =)
Model Tasks

Labels & Attributes Description A
v @ Unnamed
v & Pillbox-Body
> J= Origin
(9 Sketch

Property Value e
> Attachment ... [(0.00 0.00 1.00); 0.00 °...

> Placement  [(0.00 0.00 1.00); 0.00 °...
Label Sketch v

View Data ﬁi‘mmem &Umm;l*ﬂ

A9 ®¢r P A DOBIIBON ¢ - &
2vaAdS I oUSaAaSLN LEEE OO ~ O~

v| [ startpage [7|  [Bs unnamed : 1* [£]

alas¥l A5 JE8 o La3) :3.46 K=

192



193

aL;PJ;L’;.;IFs'IﬁW oig) [San s st }kiq;s;:@ipdnjhim :Lz5Y (Polyline) il da st 315 lews.q;

Cagmnll S5 LESY (Polyline) Juaitidast 131.] At g g Lgliaiy uﬁﬂai;gm1thalwdeﬂlwuﬁ B Adaas
cLaily JS atl ,~zt (Pocket) caygad 3. asiiiin @5 (Pillbox-Body) ettt yo 81 Ggiin JSua (vagslall e 3ntl2

tggdall bl e ladasd muw ) ¢ LY

(&gl Lol 531 Bgaiue JSua) Pillbox—Body Lle daiusl <

‘ ASKS g dae 2 | da a_.f ace fools [ya <
alel!) Tasks cugs : Sl elgal) F Is s
O (Ll e cLiil) Create sketch 3l sl

e ladadnd mw y e Lid| e Create polyline 5151 5! (=lsa¥ day »5) Toolbar pye <
1_1:._1;. LS FL.)_JLC,_.:._._._..... Combo View e,{d...nlq.l:* ;Lﬁu!}

OS5 W uB ML s Liols Model  Tasks S Y Al daddaiall g e dadis) <

Q|J1M¥EL¢4M1&1JFEE 613.‘: “LLQS.,_‘,TJ—"J-:l'JnLE.I . & Lli;ur_
o i« Babead | it [ Face tools | { o 5

= v " ._- : E‘DEE,_,L:J:.E.:.::M ‘AL&U Tas S g da e e <
.n;.nLr_g..udS...n.dhlq..-.;-Jn.a.ua Dﬁmskmho 0.5

..H.h.quin.h.h.-.'[.i" ,_.,_,;'-1

@rilet

Solver messages

Under corstrained: & DoF(s)
O Auto remove redundants

B Auto update

Jdas ) polyline 351 ia.'u..-iu;“u...-' ¥
e BN @ days (A1) Grid A 5o« { uiniia
T By 0L S

Edit controls

4 show gid




1 (asgi) Pocket 150 ,ual ., (ol ga¥l day i) Toolbar ;ye <

Length J:m ((asgeentl ay,fui) Pocket parameters s Jals 7ya <

O (5s150) OK e daial 5O (j30ile 147) 187 mm 1 (Jslatl)

@@ﬂﬁ@@'

Combo View

Ovadsdn- SfEdis 96908
L1 :

-
d.:g-_q,._,.L:‘.a}L.."u.'rl T‘E‘;E""” Jsadl
(el JSus ) Pillbox—Body

B startpage 0] s unnamed: 1= )

SYVa8 ST @nﬂ‘lbﬁ- CfEEE 998D - G

Cambu View

&P Pocket parameters

Type

147 mm

Length

s startpage [ [ unnamed : 1* £

wagand! (LS 13,48 K&

194



e daaually . (Rectangle) Jdaiout i 315 alasiwl Izl el gl oo 53 At Gaslial) LSy
! El.:._a.-:._.,,j*LE,,LL. Ak ! (Pillbox-Body ) =19t ool 381 Bt IS gt (Bally |slall ds gl
rBgaiin S o yieale 1 il Aliols Faliie g g ye oSl

rlay pe daiw o LAGY

rlacall 5Las Y (elgll Lol ;31 Ggais JSua) Pillbox-body e daisl <

o ,;__;31:_11
@ =Li31) Create sketch 3151 sl (43l @il ga1) Face tools gye <
0O (i

(3] (e Madadiies < L5 ) Create rectangles 33l sl <
© 11 e 101 Byl 311 it ladaiint) N le daisal <

Model Tasks 5 y
© 10 LY 55T 5 e daiial g p palt ALE gl 331 crand RS801 s <
[P Face tools 2 ey ':;'_ﬁu_'lj:m gl 31 .a,.__.;.],h;)_;j 3 pa aalazill @ ! [_3 das sl <
k9 Create sketch o 'LE:'LL'”
.FI"'Et o':.-l‘-)l1 ;L._L..._p?‘_;_p-.l EJ.QM‘jthﬁﬂu;LﬂlLJ'ﬂlMJﬁjl‘ l_‘IJ;-'ﬂ:
h
e O b B o 3 e el i <

| @ Thickness O (53121) Close e dniul (alel!) Tasks cuss adhe ye <

el 1 Aalad g s sl alad ye aslanl 201 JCaS 2% ) wliSay ¥ 4 das M 20%20 slas WL oyl a5 Lastie
2 e yiede 15T e d3l3 ¥l ety cCaygoetil] o dagByl elldg

Q) g N
E \‘ .--Tm--. i
§ grid @ dass!

: Segle 1 e (aS,801)




| Solver messages

Under constrained: 28 Dof(s)
U Auto remove redundants

Cpo abag ol pglad 108

@ setm og =>
IPO Y ¢ BEE BALERNDLAS
PYEOE °-a "1 —41 id-@3--

s Startpage [) R unnamed: 1* 3

2alag s L oL 13,49 K2

196



Al Gioliall <LasY (Pocket) casgsn 3151 (Y1 auzial

O . (s) Pocket 51l aal (ol 3o¥1 day ,2) Toolbar oye <

LengthJ;& o [ caug=all .angL.f:} Pocket parameters 5 2ali [y <
© . (50150) OK e dail 5 O (20le 16) 16 mm 1 (Jsall)

SUTASLN Hhdi OO ® %

A9 B¢+ A DOTHIOIBOS o0ER- $3&5D « / »
SEB- £ OOBBD @ LR M -

VAL sI-SAFa
Combo View
Model % Tasis

B startpage &1 R unnamed : 1% £
sl L3l 13,50 K&

197



Braille System (L ju alia)

p () 2 (5T cE;l}w}@.ﬁlthmjajﬂ}aﬂ.“dﬁmwlLt&UthJkalnyEj

: (Ta-;.tile wri;ing) (“—,.'3_):'-;1 QLa}Lﬂj ﬁk—z',}y‘j iﬁ'jﬁ' Jdiend E'_:}__jl—:r Jo L3l ?u_-'ﬁ_....! fq_']:\ LTS
:,..E.'...i:......j +-;lj...'u.” L_,..gl_}é;i éjmh#tﬁurw| ‘a.L_j j,ﬁ"-""""':"jl_h:"l)-' ‘q.LT,g_, T-,.:Jm

auls Jolgiad ylo ool 3, sl aslladi 310 A @ o (Circle) 3 51 3131 aluziwl Jolp dolas

- 1“ * »;I E e i ” : = e i Zi
f""ﬂ“’j“"i W’ﬁ“‘i ﬁ;ﬂfﬁ; Batiuo JSugt Aliglall oga oIl sl e il o dolBh ping @iy < Lgatd (Pad)
- (g8l gl puad) Blacs 4o o Lhes dolaidl JAa5 s Ayl JS dawg (Pillbox-Body) s1gatt sl 31

e i parad 2 ags Job UM Jurw e pgandl alil e gy IS 1500
:ugtff.ua;ﬁ?f.iaﬁlhmﬁ:wags#@i
OC® 0 0 00 00 00 060 00 0 OO0 00
O@® OO0 @0 00 0O OO0 00 00 00 00 0o
L e el e e e e e 8 e e | @ e B e e 8 e ¢ & e

# 1 2 3 4 2 6 7 3 g 0

Ciladla g 1B y¥1g s ¥ L2aal (3153 e y3 pludui! (HSad

BUTES (RYVRS{PP e goi]

gl plal

psall pad plt ol el st o
oLt P P el RN RO 1] ] oYl

A dalaill ol e AN bl s allad b (#) @3 2ede JKE5 L3 dolail) aladeio! @i
Log o uddy Lald)! o

198



s
T
O

Giiius @5 (Pillbox-Body ) efguts ool 31 B JS s e dadn Bl g allai 2 doladlLasy
ol allsd dolsh davwgid daaeiiing ( Create rectangles) & 5Ldaswe ;Lz:.:a[sl;.i alaziuly :{Lm

3 giuall plaw e Gladaid mu) ¢ LY

O ... soazeil (el gl ol 3l Boniws JSia) Pillbox-Body Lle daicsl <

a ((Aaskazs @uy sLail) Create sketch 31al a5l . (a=gll ol gal) Face tools ;e <
(3 3 (eMalaiiee <L) Create rectangles 3051 il . (el go¥! day ,.5) Toolbar jya <
O it a1 gl 301 pprantt o antl) @) e daisl <

O <t Las¥ 5515 0 daiinly  JCAU AL By 311 cpuadl 2501 o <

"1)Face tools

ﬂ Create shetch

@riet

&P cranfer

@ oraft
P hickress
# Create a datum paoint
7’ Create a datumiine
Otreate a datumplane
J-Create a local coordinate system

o g e i o ] o g ] o ] o e ] e o e

Sgaiiall mlac e lagdans may elisl 13.51 K



e v e clgadl polydl Bouim Jua e Jo¥I @301 Giin
L 3 y51ll oL g ol allas alaiiuly (Pillbox-Body)
Aaatl 5l (Lasy (COopy) et 13151 aniiiv sV

-

31 iuzma (pe A (ClOne) Flucu ¥ slsl &oai
S P [ OESIPR LA SRS FTPIC DOSE S PYVE 2

: (COpYy) il
Oy Al e jEHJq.M{Cﬂpy}é_u:maui;,_iﬁ _ o , .
ilelinll Ao gazes el Frii;r' _Cm:le .,m" {J&l 'Faljj?1. Lhﬂ..rs} Tuﬂ?lbarf*ﬁ )
35040 38 e il 3ol 53 e dainl @3 @ (5505 <L)
.(Move) Jai € sl ks ciiai 33 sl 4018 3 ag

ik ol aa g @iuzma syasi (Move) Jad3hal el e

e daiatl parol 3Ol @ Il e daiiol <
Joadldalive 2 was aunge I Lglaly

E_Ji_ﬂ_” _:.;__; _J:;,._.:h |;-1_1L 15_;..,31_5_” u,_lc __;,._,_.,'.:.311 ﬂ:}_,:-.j .EJL&J' _;_J

e.na.l..u.ﬂ
:ct 7 S ,__q.‘i SENE E et B 9.{1_“.1 : 1) Enpvﬂﬂ_,:.;‘-l ;(..'.1@5@1 das »-5) Toolbar ;e <
g Bl pluswic) adatod (\a O 5ouis 5500 cLaY ladanill @ I e daisl @
one : S S
.(Copy) sl e
£ copy -OPY) B o.ﬁ_u.r.a.”:BTL£$.H}AJMJW¢L€:&ELL;&JJ?lJJS":
B Move i

AHUMMN NPT WI% B-3] (6 /D-0-4-H-NT- S04 K/

2 5 . ’ 1 2 '
[ | o |
) . -—l iesle 1351001 ylad Caia '
@0

RSN - 12 % B3] HENSKEANKRSN T - 1% B3

4

@20l dedle yo daliuall
iagls 2 G Gyl

200



.2(43_,.11;LM}TL“,L:.__.J.:_-._.JL,;q_.,,JJUJMF;{PlIIth-Bndy}-;l_,._ul l)ﬁtl_gjmdsf_a[_,lc{_fLJ!

Y (3 02 I 14 @4 B¢ @ (03 T -8 12 % Al i il a1 s

-I-I--I--I- -IliiInl-l--l-l--l-llilnI--I--I--II-I-I-I-ill-l--l--l-l-l-l-Iilll-l--l--l--l-l-lliil-l-l--l-l--l-l-li‘. iillnl-l--l--l-l-ll-liill.l--l-‘_ 1
!

.,r

daiiatly il @ ¢ tatasiath @1 e daia <
sl e a5t @Via g 35Lall 35 e
O sl 3550 @ lagdas

Copy 31al 3l . (ol ga¥ das 1) Toolbar ;ya <
. 1, addaiall @il Mo daiial @3 @ (aith)

[ F W)

i
it
ER
Ly
L
e
e
qI
H
.

i e YN 1 ieale 21 Anbius le Bogas 3,500 LAY
T “"uh' # : 9 cCread|
i ."\-! “'-u. :
T, , il @O ezt @ 1 e dait <
Y _ i o 4 3 1 " hie
Irf . .__..---H_-! \\‘\ : La_;,._ﬂ._l_“ L:vj‘" _;,...‘..‘..._5.“ iﬂ}:ll-rj La-_;.'LA,.” A} L_.|,_1,r:_ Jd,:L.,.r:,.FLl-

FRTRESA E_;L&H T4 _1.3_-... Fqs
Copy slgiJsé.l [4;1|u.1:ﬁT| oy p8) Tuﬂlbar‘;,.q <

addazall @ i e daia) 3@ (puh)

Bdada 5 ,5la LAY

—_—

deanr @l (g1 wlaﬁjjlgﬁnuﬂlﬂ?}q_ﬂ Jalazll ol s
cobia ¥ @l all I Aty

|

5 ! e _ (21.0, 0. 04deq)
I ' I '
s
L (] = o © na o
RO
1 -
‘ 4
- ] -] - ] L]
n |
a 3
B a E] a
e e E]

201



RS NU- e B-IHAR-P &

- 7 -

iy oAl s a1 23,53 J53

202



dasall @ s uli€ey Sladdant @y calisd
=olall da gl oy s (Delete) Bis Flude e

= - bt i ages 1 AaeLineg jecads cead 13] (JUEL Joran e
TN @ . hiSias 3 @bl oLl il 2 Bl Ala daies
| b 8 B e o B e s [ s

L] L

addazill @ Il cais 13,54 KL

Lgalo g dalaitl ZalinY Lgiaieiil il cdbatoall sas «al W1 o La3) (o o Lgui¥l aa

sae & lids e daiisl <
2 FRGROS{PUHENPY 1 JEA [F{PN]
calaly € ¥ il oty

0. ..»
RPN Delete JCEPRISLASRIR
olall

b LS 3L 63500 2 lasdaitll M1 5ot O coma

el aadaiill w01 13,05 K4

203



(Y 3ga g gyl Jiiend plia¥l ol ylal Lgy uluan M1 (Sia il 530 ol adi yo LB LES (ol o allad atieio
_):Lq._l.b:l- 1_;1..".5.-:.1 ulcau ﬁl_g.,.n_ﬂ t_jJJ (Pad] 33”.;.9"!51;1 Ha.j.:ﬁ.....ﬂu nLj:lLﬁ-deua:l-lﬂL:ﬁ.!?}

ralas®l S S o LAY

Close _le Jazsl L{iatg,u} Tasks Cugd dade [e <
0. ()

O () Padsisl sl . (ol gl day 2) Toolbar :ya <

A (Jskalt) Length e« (alel!) Tasks cusss 2adle e <
O . (50'54) OK Lle dbnicol 3 O ((20ta 1) 1 mm

@aﬁﬁ’@'lnﬂllﬁl'ﬂﬂﬁﬁ o8

File Edit View Tools Macro Sketch PartDesign Measure Windows Help
B [0 9-2-D- TN B -| @M=D
O W ¢ - Q> o0E@®-
SE&ED - /OB N STASST-SAFaAaSLR-EddE -

‘Combo View &

B startpage 1 R nnamed : 1 3

slaa¥Wl AN K4 olas) :3.56 K

204



gl u.ﬂ‘rﬁi O b ;HM

Designing the Pillbox-Cap

el gatl ol 531 Bguiin JSub @pena (s cuagil O3l asg Y
algadl Sl Balasdly Ggaiuatl 3MaY s S A

4;@.‘1.”;._9.1.}&:.4.1;.:.& La.g.a L\_gs.a ;lj_t“ua!ﬁ' Bedis s llas _1..1.1
Lu;:l-_nj Lial 0eldy yauinig idlogiig

o JSem e LE3 tie muaatll 2 5aga gl SLigll e las) @i oyl sLas¥1 A5 Ao el 25 sl il yLall (ye
ol Lalanlas 31 Lae 3oucaall JSLigll oo pe (6030 e LiS J5ST IS dae Jalanfly cpasnd! JSugll @ islal wlidg
ﬂj.un,_,ﬂbai@jmds.@;u;l;f}s:w daa Jalaidlg apasd | ISl dilae dilas (e cunean) Laa « LgSoLiS

JﬂglJ&u (Pillbox-Cap) £19d1 ol )31 3 guiue slai pa Jolaill 0y (S5 SO (Pillbox-Body)

tel gl ol )31 Bgliue S ¢ Las Y

oo pall dabald biols jls Juass
.(Toggle visibility)

Cosd dade Lle dasisl  (Gcgazll s e ) Combo View ;ye <
O .(z354) Model

2 (o=e) View le daiisl  (@ilgall day y2) Menu bar e <
e Al aile Las) Toggle visibility il @5

File Edit View Tools Macro Sketch Part Design Measure Windows Help Geaie Saa ) Pillbox-Body E-""“‘T'
- — . ) ” o =|I I |I -i
ﬁ Create new view = E ﬁ | @9 part Design Lidtes (elgudl Lol 2
@ Orthographic view V,0

.Q.Persp-:ctwewew V,.P ﬂ@@ g@ﬂ\%-

Combo
Model

View g5 Fullscreen Alt+F11

T Standard views ) File Edit View Thols Macro Sketch Partl
Freeze display 3 h Lj
Draw style »

q Bounding box
Combo View

IQ. !l (-E%. 3.

y | Stereo b
> Zoom b Model Tasks
> ! Document window b Labels & Attributes Description
» 4 ¥ Toggle axis cross AC v & Unnamed
- @ Ciipping plane v i ﬁillhnx-indyj
> § M Persistent section cut > = Origin
B Texture mapping... > &8 Pad
> @ Pocket
— _W“b'"ﬁ" . . 4 > @ Pocket001
. ® Toggle visibility =3y Space (%) Sketch003
Tip ¥) Toggle navigation/Edit mode Esc & Pado01
B""SEFEEE. Appearance... Ctrl+D
. Hmme‘ Random color
Label

@ Color per face

R start page [

h Unnamed : 1= [£3
Warkhanch [

205

slgadl ol 31 Bgaiis Ko slas! t3.57 K&



}{"I’E_,...q_s_lgjl MJ_H l_j_q;&E_U,JH‘]::' = .9 seklsal] ‘J-J".J::- :TE“I LJ:JH Ly

el gl | Lyl )81 8 gk ¢ Ul o LESY

i .(JSua <Liil) Create body 3151 L,l.; Jaisl (el 931 day ) Toolbar ¢y <
Goddus cllaz ) Pillbox-Cap I deudl! 2 {EJ}LJUMﬂdEI gl A e ye <

‘ol=> QO | | Stegtoan

@y e L33 ) Create sketch 31l le dasial (=l 9o¥ day 5.5 ) ToOIbEN (4e <

2 OBE® & ‘ i e
ﬁ ‘ .. . ‘ ﬁ. e daisl  (Aegazmll o e ) Combo view 2 (algl!) Tasks s dadle (pa <

(4 (XY —plaidl) XY_Plane

e dais! | (Aegazmll oy ) Combo view 2. (alell) Tasks cugd dadle (e <

Combo View F X
Model  Tasks

Labels & Attributes Description
Application
v i Unnamed
> @ Pillbox-Body
v & Pillbox-Cap
. | ———

File Edit View Tools Macro Sketch PartDesign Measure Windows Help
BRE sk [06-2- B SR B ¥ | @B&HD « /&
VA9 @ €+ 3 Q@ﬂ@@@@@%ﬁ% E®- 68 &

Combo View
\ Tasks
5

& Select feature

Model

XY _Plane001 (Base plane)
AZ_Plane001 (Base plane)
YZ_Plane001 (Base plane)

] atlow used features

Allow external features
|:| From other bodies of the same part

[ ] From different parts or free features

Make independent copy (recommended)
| _Make dependent copy

“(reate cross-reference

eladl Lol 3l Bais cllad -L231:3.58 8

206



Yy~ Y <[~ & » B Create rectangles) o Stdais eLis1 315] ansil
N0-&-32-NO-®-6-¢ : 1315
1| Fede 19.5 (o ye yiede 147 Joloy Julative o La3Y

3151 jaa s (@ gaW day ,5) Toolbar ye <
0.{_-.m_ s L) Create rectangles

A5V Tyl 31 et Aagdaiill @ )l e daiial <
9-._!._1.1:1:.«.1.”

Jdazols  Jdatiwall ALLAL &gl 31 fant S5 5L d;;.,{
3 SRR TR P FEUEI

alacens S8 1359 KA

reale 19.5 Al diss o5« eule 147 Al Julaiaall Jobo ol 34081 2l

[ Insert length e ? X 1'3.‘9-]).713 @T’l A3 L) oG
e i hd Constrain horizontal distance 3151 35 . (35311 ) Constraints <l gal day 8 oya <
P Lo (¥ Boled| i)
[ Reference o O Lo 3 Bl e daisl <
oK Cancel OK e daio! @5 . (50ule 147) 147 mm 31 (Jslalt) Length darisl <
O (s)
[ Insert lenmho X Constrain vertical distance 311 ,2a1 . (352311 ) Constraints = gal s o ope <
o . s O (aui wlal )
s ot} O i i Lt e dais! <
O Reference OK e daisl @5 @ . (y3040s 19.5) 19.5 mm Ll (Jskall) Length dayusl <
9 O (se15.)
= S @'.{j}h‘:l_} Close e Jaiol ((algll) Tasks cops dedle o <
Combo View 9

I1/0- -1’0

Solver messages

Under constrained: 2 DoHs)

[] Auto remove redundants
[ Auto update

oSS 4 Sadd ¢ ylanls 19.5 claill o e (395 of oy
gl sie calal o gl yga el gut! ol 31 Gyaie JSua Lle =t

Agaal g Apza ¥ Aaled) Ui :3.60 Joo
207



la ¥ M IS I Jaleiaad | gt (Pad) asllad 1315 a sl alisdl

ralas¥W A0 ISE o LISY
(1 J(@lad)) Pad 3151 Ll daisl o (s 9231 day ,3) Toolbar ;ye <

1 mm I (Jglatt) Length ,i «(algll) Tasks cuss dadle ye <
Al 0K latiog SO ol 1)

Sl _FY1PYCle DR (B AR S NSO
%@aﬂ@ﬁl*'ﬂ#llﬁl fldd 098 &

Labels & Attributes
Application
v i@ Unnamed
> @ Pillbox-Body
v {® Pillbox-Cap |
> = Origin001
(9 Sketch005

Description

Property Value i
1 PR g B =i LW WY S W WY W RS EE Wi ae e

» Placement

((0.00 0.00 1.00) 0.00 *; (0.00 mm 0.00 ...
Label Sketch005

E ¥ & |__J

- 2 K [ @ratoese e %8 % @
Svaesd- @ﬁ#llﬁl fEd o098 @

7

Select face Mo face selected

L|.E|_'._I'| .r:,ﬂ.l-;é-l jr}J_Lﬂ- thi'u'._ J:II_';._.'II_ :3-51 _IE_._:.;

208



a.i:L:.TdJJ calll J!._J..::ls:.é_g Q;}“ I:;,L‘-n. celgadl 'J.at,“ﬂi jjdimﬁfml%ﬁ C.J.q.ST ui Ay

1388 pScacitl sl A i @5 e Lall "DEJ“-:_EJA_};:‘-'_"!J
A5 dwllall 23501 "GCODE" Cals <La3¥ (Ultimaker Cura)
elgudl ol 531 3suis deldal slasY

LS e Eoms O] SLaLleS (riSgd | juo
Alas¥ LA Lasllall Los jugad

@] Pillbox_Body.obj
@ Pillbox_Cap.obj

. o.”.ﬂhj“ lala mal (158 J,s_h..._;.ﬁ} Ultimaker Cura zali s 2 <
hMiE@iﬁlﬂh&hMJEﬁ:ﬁﬂf 91{ _‘I -HJSFFCEEJL#! 1.1{

| s ?Mt&.ﬁ.uﬁ:@ Sl ¥ S
-Layg o

O . (CaLe) File Lle daiisl o (La3Lal day 55 ) Menu bar ;pa <
'9.[J.J.s..=.:} Export e Jasol

O . (-1.01) Documents alxs e daiial <
0 l-—-ﬂlnu Li-l-u‘ .._._'.51 <

s {&9}5’ dass ) Save as type: alawil) Aa5lal fe <
8 A daza ) Save e das ol Fiﬁ'ﬁ—cude File (*.gcode)

O)GM,PiIIba:J:ap = UitiMaker Cura - U 4

Ele  Edit  Wew  Settings  Eytensions  Ppeferences  Help

bew Project... Crl+N
Dpen File(s)... Ctri+=0
Open Becent B
Save Project. Ctri+5

ﬁpu—L 1 | |:

T - Pp— | [
EA LA K S HELEIL ' | i

Reload All Models F3 I', wAN HAO I' III-'

Quit [ |

o Mkt Lok

= 4 [E * This PC * Documents v U 0 Search Documents
Organize = Mew folder = - 7] '
. o

Mame Date modified Type

#F Quick access

[ o

4 s o

—_— . aa
= Dooumerts o vo >

File name: [ Pillbax_Cap FCStd o
Save 23 type: | G-code File (*gcode) o o =
» Hide Folders Save Cancel

"l ]

.;,'_"-“!-.—'"3"'-;' TRy :3.62 (et



FESE :ﬁLﬁélﬂdH‘M‘_gwlMl::u

dog lasl plad y e Al el 23Y (Polyline) Joaie das 3151 alusswl Sas -1
Llie VSt Laa S5 a0 alait

mjmjﬁw ;L&J?Lig.nwtfn_zu- i-;:‘:‘Z

degazms gl @iima (pe Aliline Bagas A LESL (Clone) #laiin¥l 51a] agas .3
Lt P S

;'I__u::-_‘;..a N - ;1_.5'..'1!_ {q_"r:l a{q_:ud_l'_d dae bl (CDP",P':I ‘&..:Ul Ehi fﬂ..J._-:lr_"n_..ul Sie 4
hea¥] @ liomall Apuadtly diead @3 i) @il | L1 auinga 1 3,0 M LSLaL

Al Lelaig 38T ol @ luma sLasl oIS 6,5 0l 2 (Move) Jaill 3ls] el o .5

2o o T JSum o LA i 3 508 Apal o pall ISl Las | 151840 als .6
36l 3T IS8y dae Jalailly apasnd! JSegl) Al

gl 3ee daiis oz e JS5 adl (POCKET) Caygad 3151 aluiiwl uie 7
Ae il 3310 ASlaw po canling

dlaill doglasdl adad oye dleles LY (Polyline) Juaio das 3| alaziul aie .8
LS a Alaad ol JSES1 5 53 o San Y Lilie NS S5 3l

.&hfglaﬂihﬁklzuh“%mm;ljdlﬁlﬁiéﬂ-ﬂ_@ Wmlwljwl@iﬁj o

210



"ﬂ-gn

"ng-

ae g, ¥

il

(e Smal ?HL&HL;fLﬂ.&EﬂjM#&UL&AHMmiMHﬁf'ﬂwhlﬁﬂiwh e
el | Jlae] g Gucighl (pe (85T W love 2 Sl lgll 608 (e B3Latu W1 (3 auS 4B pal i ;0 Y

Shglodl s o8 YW1 Jadod Ull3g (3 guiual s Unial Loy god ¢l gudl Lol 481 §giiis @il | poudals o

33 gumnl) WS ot | S yaal ) ol Adle Y $95 3N W g 381 daliiin Jasd sreail! 108 (s 0B

L;_i._d_mu et (Pillbox-Cap) #lgtl L,..al)ﬁ:r&g_h_‘m sllad e pguw JS&eLany nD:iEJ_g...n.TlfnTn_-'r;'ml
ST ggauy slladd | by

21



[

olial 3.:-.4.-'::_9.11 1 'i.e_:..wi Aol (bl o allaiy KSA jlaisa¥! By p.;.uﬂ o

[=] ]

-

C

q_“'\.

m

]
l:.:: .

L
b=
P

I:E- .

i c

4

1B g pond | morual dnaS pgd Lo Eliaeld A1) gual | pnsiw!

- 00
e @

- &

f g

- 00
- O

°-

L &

h i ]

ﬁ.\. .
. e
* @

.{-P.

212



‘t_}yuﬁrlﬁ@iw N
ol dol plas
1:. i '-F-'-—'J
9| Lol ,31 3
PR W .
ROSRREN 6

‘. " L] [
9l ol ol
SLA . aaqs W R i
gl ¥ Lol pols |
‘_}a‘ ¥ L ‘.:-’-nd'
+l. Pl 5 mm #
Jead SU S0 fq_uu..r:u.! S
13 dlaet
) . > .
» " o
L™ ‘: Joaad LS o0
= J1 218l g .
PR ?iyﬁjﬁhg'f&#;ﬂ

il ds Arad
2 S
at| PP |
M G IR
ol aly AT 2
; ¥
- HL&M' Ll.ﬁ-i
r eliony
p n A8 dd
. Lia
Jgal) and
.PTL#J.-W'

)_ua.d.dﬂ NE PPy~ TN
_ 5[]',_]3.11\
™ L- '
a5y (Pocket)
n_.ﬂztj_‘:-.'.‘!ﬁla"l .
a s
- .:- :
ot I




g o g peld |

Wi ien . edu.sa

i = -:nrj P - &
Al gﬁ}tt &g.s.h.a‘ Tkt e 9 Hlcis
Testing and Refining a 3D Printed Product
Egin St sLa L3NS claptlall aluiialy A gyl 7 3Laill ¢ LS A des 4ol
Slesaaill cpa JEDY! tie @lI3g o la yud s eseatll Lol cUad ¥l ya Zalisea ¢l g3l
- s QMI&&_ELg.@_JJI L:_,_’\"._agjl'&_ud...&.ﬂ A P S | IV B [ VY PR 0+ |
2 Jio e JBa 13,63 g el Al e (| JLEGYY )3 AT cBgll ubgl (| pSie cBs 2 Lgamimialy
el N e HLasly @recas Ll a5y 7 3Lalll o el @il ety . 22ISH KT 3 g il
.__,.1_;:-}” Eﬁ-j.q.i.” iﬁ@m| At il a.ﬂL‘l.l:-_g ¢ degiguica’ Mj.ﬂ}ﬁdﬂgﬁjﬁﬂéj
,M_}_U aalsadl el -"‘_,.‘-l_j-uj ._:'_EBH PET-FETE

Testing jLo Y|

Sl 3 A

S laglatly yulally ol yLas ¥ A 038 32005 05 cammg s phizs ) ol Suainy o) )3 jLas U A TS jogad e ol Y
Gl st PN i dak iopatig Ul gt Sal (g algtLS ¢ Hhuii ST A 33U a5l th aiiad oof oo LaS LW Lidgus 3 5051
e ¥ o A0 3lasgl 05T Ly 3,63 JSA 2 jglay LS sl 50 paulas Lolie 8y lat 5L

I3 Jade aBg ¢ 5Lias U gl Aulae Calaal aas s ¥l sglasdl : L W il dades .1
2 i i - K ; e

4._!.}.5.” S ML 5.| ;Tp_huﬂ .J:u_l.ﬂ-.:j +,,:._,LL}.¢.=J1 s_d!).Ta.U I:-.J:;'q.‘.u.u dg;_g-._l.};_f.'dl! i_EJUéjnj +ﬁm~n.'.l1 e
Axdlall I 2 liss

;g.cLL:a.ﬂ B plall MW%L&A!MEE:.?W&M e lda Wl pulae 2 9 2
O peio Al Aaula gl Asli 2 anidlady . anseindl ds ) Goiiuag At lasdl Cilgantl als Jo iy 0By
Ailo Alggung diilia e Mian Lgla

ity B9 o e licall o lall @il g paion LA LAY yiod com 5Lis F1OLe dansd .3
3300 gl mBlall dagd e LS o cLed W) dolanll i (Ailizee Aags algan (o piiel ] CaylSS S
coeliall (a tall olasy) (LS eltag ot

Jafin 438, ,,_:.L*.:._%.'h“ ddaal a5 n;'.|f1_il|_54;||_5_*uff|j gl oasd Comes LARW 2yl ge ddss 4
FPeES 59 Oy e a L."é':‘ﬁ g g SIS ._;.L‘G_’-.‘E” F‘-Hj .Jh._\i:ﬂ a5 M5 -;nLn,\Unﬂ Sl

g alls 2 Lay 5L SU A%l Aulead ey dalaina piog ot £ L35S (e ) datasns eL23).5
oA 38 pain le_mu:ﬂ_gi N PPy ,éi a2 :E_‘i.ti.ﬂ| NESTIR IVES |

7l gy s lael coomy Lo M Al Adee (pa o Lgii¥l a2 HLAS DAY o 5a5 2lue) .6
;___.;.-_1“‘_}:]_11.;11)__..5111_1 ..LL_u.ajl'H ij_lm__g M%Qﬂm_ﬂ EJH_PQML;T _"af.h_f'u__g .J.L‘J:'-‘E”
crasiiaall Geliall b bl £l 13 Lagl o]

2 14



(il BN LY

RV BRR- 1 PN (CH I PVSPN R ES S PR By [ BVER [ IPUW S IS WA [N
s 23S e ll culilee e Lodg . Autedl) el )Las W ol ol 15 33 casslond!
Umwd._h_,_wui;.mﬂimtﬁﬁtjijgiqng|QM|
Wbl @i A8, iy el hadl Jous 039S0 31S Lme 3.64 UK oo
LiSaalinn g Jladi¥ly slga ¥l 518 ke Linal 5L Jadisg i Ul allac 3,52
Aacdday BB Il il sVl ya g, Latgily cal 33U gl ol Juloeill . sl
b Lo eliall Cb plall sl el 5Las Y Ades (pauaTiy il

ailagy L) SSLad dua! yial il ¢ LA st 280 Slis i glas .1
daal y58l 3IS Loea mlidlas ¢S Ladu 284 4?;Luad1 :_ﬂu_T.:.ﬂ 1:.1.1.1@57 daasll
LIy sty B slaeddl 3aLds Al 1 e OLud U Aag ! algall
g]}{:.&s_._hllggh...aﬂ;_ﬂu)_hﬂ ;"14"&“1L1'1ELJ£)‘:""U Bgad :JLgiﬂl;iH!+2
LY ilags sl (3105 33 5me alga 1Y dusl ol el 2 s LaY!
L gl AR gl et s O il fraa T dadaall s
.Lﬁj.&:r.lj. cLlas|

Boge po yui Joladl gl NS e gl ) HLan ¥l 251 s sl ) Sl .3
LS00 Las ¥l oLl ey el

S I s slasit

olaal Hlos

a1 330 IgW 2350l SLedll SLa V! o pon] Ayl o2k ¢y
CJS-"; st L,JEEE.:.J.:}{L.EM l:..;i ,J__.J:.J}djl;i @i tpglall
skl 3gall el plaal ;15 A daall ol LW oy a woaadl ol sl
Alec 3.65 JSAI gy Addl ol jLas Wy oW 235 ol yLas
ol L (yaualig e lin B ylat e jLad

Sl Ala Hlon iy o La) Al jual HLas ¥ Ol stk 1
Oty 489 1 e Liuall Lo plall al i Lgsd @i duduis cilagy s
oeliall 3 Lall fwuh%agmﬁi 35lge sLa3) wlid
gl yud 3yl S kel ol @ISl S (Lo 3gls

geliall ca,lall el ) g picell Bges @ )las el ) 2
algs olo¥ tawdl gl Hlos ¥l elin 2 dalasiol g sla¥W1 305 pgulall
Cre Aan ) 2 pas @ @5 s Lan Wl cilagy sliiw 305 535
Laggaly elasl ol @MSie ) D2 Ly i agis y2d Jso (o sl
o) NS e (6] ot HLas Y il sl @y piliatt Jutss .3
Al Gl e By Las ¥ LSl o gls 52 pe yud Lol

wﬂn;}hj&h]l&)ﬂl ;Ui wwm_}kﬂilmlh
_ ..
+?:Jl.-'!r_|.m.qu_5 dae lie 1o 5lasl :3.65 Sk

215



Refining a 3D Printed Product las ¥ g‘jm ¢ gl cifti

qq_l.q.ﬂ.‘d.i:-|1,_4d_1:-)l1a._b.¢ IMA @ eus Alaall pia2 dailss #Jmﬂlfjh@dm%_mf&]mﬁ_c_mmu;ﬁm
goall Ehill muahs Yol pa e @iees b Loty cmaiillg HLas W cilibas (yn damnl I B0l e ¢l dipnsy g3l

Alag¥ A8 Aepdall o | j W1 Jiio

e Jpasdl 2 508 IS8 se L o LgiSas o cpmainll Al po 35 Laga 3glas slas¥l 35305 degulall ¢ a1 25 dlee 5
Ssuna e g il deldal Lgal adianl @33l 52l e o Lis Liluiea i aluseiol ()Sed LeS o Slgill g2iall Juams alel elass
alezol e Guali Laga Jaiait Al Sloa s aniatl gLt ol Ggudl 3 yaioal climtl clls oy 4 imig caglall il gt it
Aalaal) Ragals oy ialing G LI 2 2 5il) el (35S0 g « (SLM) (G SLETY1 55001 0 gty e Ll ol i
LS AL e

@ ol sbilaadl dan | e il (i LW Sl Julod 2 sla ¥ AN ealiaall Cb lall muadi dudae 3. IV 3aladdl fuas
L pa ol Lisalin e Ll yall 045 @8 131 JB Jran e Lot las commy xS i g csgac (51 oy DL e LT Lgaan
JS21 2 Alaall 0a 5l euenmi Balel ol ouad I rlisd Sl aliall o lall ol ol s 31 50 yall o lioe s dintiaacal
.3.66

el ) S Sk st

O&é.mﬁu;;ua%mL,i;uﬁﬂmuquiwm_,;uM@rm 3 dmra o LS gt.;dd_ﬁ:u;;m
yeobic (o oY gl caa LY a1 3L gl dl jaa gl o e Licatl oy lall 3layl 2 el yuais eyl s Dlpnaitl o s Jo i )
o Lamtl e 0301 Juland @ paacatdl Sty 3oyl agdy a0 1 an Ml e Ll 3Ll S Sl 2 B s e - 653V @ panadl]
AT yg sl A3kl g 3420 o

5 3,SM aauarid| S Hikal

pebiall o all ssus o 3503 Al _lj,q_mm_w“m%lk,:mzaﬁmmh:ﬁ; et B e dheaall daad 3 youas
Ji)SJL__,S.qu:a.a_s_a-_llu}E_uM h@JLEI_’I‘}_:.I_!.J‘dl d.n:a-.;.U..UJ.a-Jh_,_TﬁTI z3gadl pa sLoa Y L dae IS EETIERE | Ry LT
oeliuall B ,lall Sl @ueaidl l Jsuosll i ol je Bae Aulaall ola

A48 gll g Al p L1

Oraaaall 138 Loy domlall Cilonialyitaatly poatiell 1ol Jidyo pesiint) Ao yo Jlglo duelivall ;W @ ueiadan| po D
i g emlllazl| @%;@é@‘;ﬂ@' Bl ol (e aS Tl el il ey gl a el pa @iyg e Maadly Crcnigl s
Amball lomasl Ji3 cye 0Laic s Aygllall 33yl Il Jpamgll i dlsasdy @ peacill Aun | po 2 3 i

& & éﬁﬁ;d‘
O e ST ol L W1 e 5155 108« @ raeanill e Lghlinn! @3 30l Dol psen 3ig yoglaill GoyB ag sy calisdl 2
m?smdgujnas_mu_‘;mdiu_{; el 2ds bl salel Sais _.Lmb;%m‘_,au_.wnu;u@ng)_u

- L L g 0 5 5,1 Ve W WO e O DO 0 L_aub_w!ﬁmuﬂJPh,Pl ilaglaag s Lt M enlilu g o slas¥
peeaill liaolge pe als JSdo F2l50s 3lo¥! sldlaitly La Sledl) e luall (o lall u‘w—*bw i s

= : __L‘t_

- |

BT




£ - s B - B -|:|-.-.--i - e 1

N FY)- gl Wu'), ) d.:‘g._uhli ) ylc | Ol 9

Testing Tools for 3D Printed Products

33 gl pualiall o mall p

lag) .;_,s.nﬂij cAabie dogiing Jland comd slay¥ A58 degalal gl._?é.ﬁl Wyl (FEA) 83 gaamd! puoblialt Judod meali o Sl
d:ul:;gla.aJlJLCa.?l ;lﬂ[&é@.ﬂ.ﬁ! W%Ml&?&nﬁ M!QMl ._5:1_1..1-.3 c_ﬂb)__u.ﬂ

o 31 T Lol

el dalasen ol (Sig sl 2535 Legdatl enloetill sLasl L2 3L 5151 ( Digital Calipers) ad 0 it at ) 5
Aygllall ol goll dudsllang Ll M 7 390illp gulall il bl 4 Uas

AL Raglae HLiis jlg

g (S g« sl W A5 Ao gulall sl oeil | 25Lag 343 yLizan| ( Tensile Testing Machine) wadi 2e glie jLas ! jlgad oy S
ottt 2 Lgiontlae ooy 2l Caniall ol s gty LS Byl e enns Los  puuSin gl lgihs i ikl e Bl Gl Slganl
Aduwt) AaiW L amall jlg

sl intata s Tagtatl miaa A gl s (X-ray Machine) ) ia s ¥l yamall jlgd (S
) e A8 e (sS5Y UB ) aguall agusi 2 Gl el

alawt &gl LS jlgm

e alas¥) A5 de gudal ubu.:.aﬂ ol Jais da 5 L3 (Surface Roughness Tester} ot @ gds JLos _}Lé_‘hdus.tu
d.}_glb.lluLﬂ...al}U U&!cﬁa&;@uﬁq!gh@i;ﬂj ..Ln;L..uJL_ﬂuS.uj

(P9 5T el pgoma

sLa¥! G5 e gulall -._11_‘1-_|.r.U C_IQ_..,I [Scannlng Electron Microscope) u.._i,_.s.tmc_m_,.g;..q Al Lot
5.3yl cmally gy Sl Y Gl 1 3yl copandl g 218 sl O (0Sady  pgmtl (g5l e

;;J_g-lﬂur'l u.d..ﬂ:l.n QHLHH

Lk 39S 0 S el A8 Acgalal! calaTikd 2ygl ks Lg_&u.;ﬂ.ﬂ [Spectrﬂphntnmeter] iyl Caatatt; jubicia i)
RERYY L__,...ua.'iJ.'-l-_ﬂ el 3o g 8 M gieoY! l._'aL-.;uJ.E ul_ngUd.Lm?&Lh.u_Mn.u‘_,dluh-_de oela S8, | ada
M*d'ﬁlJLﬂl

4_.'I_w_..i.u 2 dcelasdl Ciguall ot auseind d_ﬁ_ﬂ}.n.a._.".'l_).u:_‘,Lu;J aas b (Dye F'enetrantTestmg} Ml,_g[_,_.a.ljmmm
A D ey @ @ o g () Agsela sl 33 £511g Caguall § yidel Lanygon Sl A sl ALl Mo @ing olas¥1 3.8 A gulal
ol 2 ulEaaall o Gguall 3,5 3nls 5ale 2oLl s 350 3 Aivn

Ol e 1 uld AN

A5 degalall ¢_1L-.'-_..L1| slagl yulid 480 Slg = (Coordinate Measuring Machine - CMM) ._1L..1|.u.':'1u...L.a arl
&5 aalaslg dela sl duis pe g c_u.ll Jabo uld AW oy L)S.A.!j R P

el Las ari

Shoisccboall sl L5 M3 A gdall il Faglia sLasl 43545 g o (IMpact Testing Machine) izt jLasi ati
) ,mjﬁajguﬁﬁju@ﬁlukmmq 59all 315 AW ol
40 guall B98Ol gty H Lo Y

o i3 1 Al A o 0 AT By a5yl 5L o 52 (Ultrasonic Testing) ass sual 1 ah o sl i ¥
Iael) 275352 5l S 5l gl pum3 2 e lis 0l 42 plall o) (Sady csbap V1 25305 degulall claiial] U )l S )
Obeall U1 a5 palls 0983 Y b g aiiall L)



i pLia Y as 2
Bl podlda o fle dalizel) A0 Cag Ll 31S Ll (Environmental Testing Chambers) it sLasyiia pé al sl S
g lall o2a 2yt Jb 2 sLa¥1 358 Aegutall bl ool HLail @ s cdabunallg gl 1

g 9 Alasd ) 23 Ao gdall Sl | HLiidn | i 3 9l
Constraints When Testing and Refining 3D Printed Products

S50l ey degulall -‘*}-e:f‘ 35345 el i sl ililee » LT Laysgls Jaiomy ) 353l (e dyoiall i3
i) ey o Lgale cbinl) iz 51 il paglad Il g el 5 LY il o L1 Alationl| 3gall Gl i
cosllait) e 5 39 2dle SLa ¥ A5 Ao gulae claniia yuslal lass aieaall cilidally 35030 oia e

e gat S5 35030 3.8 Jgaaml gy« pSlgiaiall Lgigus wle 350l laill g

g ¢ 3 Las™ ) AN Ac gdial) Ol Hhiidn | i Ans LAY 39t :3.8 Sy

- X & - =

. e . s . Bj= mwfE ‘a = 5 - * kg
_Lnﬂngaii.g;LI!H'ﬂJHuJ.chy'ktL_u;L d.:’L_tfa.ﬂ%.in_Lﬂ-_n_..uUJ!}U F3- -5
=5 wa ol 13ga=a La ,8lg5 e S0 0B ol oo “E“"“’*’l dlovia sl inas cewlic Y
42155 33l 3448

gm@L&&le}gﬁl L;Jﬁﬁ_mjﬁmﬂs dabizell s 3948 A3
f'MluhﬂjJﬂlqumlm_L’lj =Ln.L|.1-_U~_,,_.g|}.|::}U JLu?‘Lu}deLd—:ﬂ
JBadae Aaule 3 q.....muLu.rl slas¥1 4535 A Llal aelilall 3.3

0950 43 g1 Apgrans 5 udll 5L Aygllall HLn Yl il s (am LT Y 03
Lals a¥l 1 i ol Jaimdl fpag 2215 daaly Lol so ol Lgdde Jgmaannt!
EEIE PO B R R INEX P L [ PP Y PO S PP X i [RER P IVER Y

AnS adise W

S 1 5 Lan ! sie s A 5al) ol eyl dgsgaml (1 Sany e 2413

L,J'qurr.:u.r.-:l_,.hji daall slasl x50 e J}@Jldﬁbj:#!}ﬂj;ﬁ}lp[

e € - e 300 jully gl sgd
21801 S o5las At ;n_i

L3Sy Mgl Lidg dmiiliy -‘*L-e:}"gi'}ﬁﬁj—:-'ﬂ“a—:ﬁi' S 3 il ol (Sl (\.

s gl e A1 ity HLias ¥l culilae LT 2 sl e Lad 1 (6353 0 (S5
1938 (il 3 gl Crealiall gom g Al oyl Lis (pag o (3433 ud JSiy ililal!

S i) sl plolies i) wlsg . Juleidl g HLas ¥ o1 ¥ 211 (0l & 2atl Uasald

2 Loy oy s ¥l dsebiall Gloialy ol pusl pe yglaill mdinll 3 dae (ol 43 i
I P PR PP T4 - I V3 é_@!:’;ﬂ @;.;Mljwmljm@il U @
* Aol laall 0308 5515] cangs Las « e cilagasant! o ciligSAl inayd Ay Sl =
| Aiall Cal LY pes llias doles 4y )Sall 4 Sl 2.3

218



PEASYES

g 2 3Ll el @il LA SlasS 35908 Ae Ll a3 .1

.L,.I;ETI z3gadll aall HLaa ¥ HLos M gl Us 4o (yauali .2
SLaa Y Adae o (b HLOa M Al y pulas png coms .3
- F F = ia g
.MLUHJLCAﬂMLﬂJW!yl;LCA}U@jM&&E 4_.;.":*.4
REA B I P O TS OU) O P B O - IR P00 I Pl
.éﬁlﬁ&hﬁéﬁ#d}‘ébﬂlﬁ&yﬁs
. - g
gl Lo 3N il pid e By yg i epesadll le 3 S5l pugiid] 03 Y .7
P )
Al ye 2 359 s dmeliall Ll ial 4l ;1911&,.&5.&;13_“ dax| Wl %JJIJ.E?S
el
il s Y Aabiatl B8l gt 5IS Lot Sl SLIEY by al bl S5 .9
L 35905 dc gulal
Eq-__;.;jé'n.ﬁ' E.‘aij_ﬂr_xliﬁ:-u_a.ﬂ_uaq@ﬁh@'@#:ﬁ&ﬁy+ln
L g g

A1) BB S prlans g (o0 o2 sil 1 2oy (D)

" 219



A E aatd cedbuls @ ylae 2 oY ZaLaill slas¥ ) 255 Ae Ldatl aluasia | 45153 @b o

g adall alas¥ 58 c:uﬂt.w.l wlac 2 LG Y a5 deesl @ud o

Lw*%ﬁJﬁQJfﬁJ'Mr@.ﬂyLﬁ# o

..... ,n,&ﬂ'-

.‘.- - ] *ﬁlu$
“' ...l‘ "ﬁq‘

Pl il ajljg

ST |'i.:|:l| AT

e III._.
i T,

220



a1 A g5 dall ) il Mo o 2 3510 gen e ()

& adal i slas ¥ L5 i) s dules Ud 39 3T W prad | pgane pdiniuws CauS 7 o

5393 e L il (2B g (dmadi g slas¥ ) A ¢ gudae ziie sl | wic Loga 195 B ) dlaiond | 3 gual | Sl o
. Algd |zl

soel
™ E] L] l.ll-l »
- -

@
T .

Pl il ajljg
weel



o oS L5 2y, 20 (Spirograph) catye g pecu Slea sLtsf 4]
e Lo+ 381 IS 80 3la¥1 35 @seatl] lle cBLASTLN 2 el
Aalusel | bzl y el 9o al sl 25 Li€ €T a1 2 £, a1 o

e L 3101 e Las] Lial ll s LeS 0518 (g y0 mali g 2

WL

Omia Al s alastiabisac a2 Lah Sads, (Rectangle)
- . - LEL“ . o ":.. ® e 1 . w A R 2
o vL TRLAE TR v L:hﬂHFJ.LJPIL_mﬂL_ul\BhMIL*FL’_HM
= = 5
oyt @8 JLSal 0y 0 agat ol o Cst @ itie e S1a B Cig a8 e
Ailises NEA]
bl Liaty shals oo 3
die saelall 5l an ! o le L asdl
2l g i Sl alazil
£
N
"
. Al Al b daseitl cslagen 1 aietio! 4
Bl gy Hlg el
5

i S D B ALY e
Rilmm Rémm .q_iﬂﬂwﬁé%im?rﬂ-“

222



..... .-"--
Il.- — .‘ll
L []
-'-._-.. a .,‘-.

L ill ajljg
"'.'1Z|Z;3Iil"l Fodipcation
2025 - 447

qb._:h.ae,:-_h‘:,:l'l_}hm'luuj

foulae calpogyuiin Hlga

O ORI O FOG




gt gl g Alaa® 1 AAMS Olaylall A2 1 Oilel i don <
Alas¥ ) A0 de Ldalt 3 go Slacual dadsn <

Al A4S Ao Ldat | SlE cdal caiual <

podae 3lasdlt 5 @t ol Zdged o LI <

Ll Al Aked) 390 e (Saiont 2193 (ol 4B Bgbiue mrasali <
Zal] (3.8 (5 po kel o LESY (@l (5 Lo o o plotiniast <

beiaill 2 3udne buolad ¢ LAY Aillad! g Juail! dadpt! 5151 Aldiul <
A G g gulane SLas¥ 1 A gk HLii ) o | po chaikods <

Ac gudall alas®) A5 St S Y Aeaswiwd! O ga¥f Lauwg <

dgmaiog
e pdal Ala S AN Silacalf jLida) o te 539 st! Apatf ) daa €
gl g

A ) Orlomllaial |

slaa¥i 4550 dasliall Physical Testing aall HLaa Y

3D Inkjet Printing L L
& geealr

Pre-Testing LSS OAT Aaignt
Prototype P (PP
Additive

Manufacturin a2lo¥ls acuall! Rapid el a pud! @mraiaid!
g Prototyping ad Eiﬂ

3D Printing sl 1 2A S de Ludal

Braille System Ju s allag

Virtual Testing e et { B e

Human Error L_g_,..:..g.'ll L’E.a.".-..ll




