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Three-dimensional printing and its effect on the interior designer and
interior design process
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Abstract:

There is no doubt that 3D printing technology has entered in many industries and
contributed to the development of several products, led by the internal design elements, that
enables the designer to unleash technical ideas, develop models and non-stereotypical,
radically differs in form and content for interior design elements are designed to adopt the
generally accepted model of a typical manufacturing and technology that remained until the
present limited to the production of the initial proto type factories researched and developed
before the revelation to the production lines of the stereotypes.

This paper seeks to identify the root causes of the differences between the elements of the
design, the manufacturer of the ways stereotypes and that item which Manufactured with 3D
printing technology, the objective is to identify what can be provided by the technical
assistance of the features endless designer to allow him to get out of the framework imposed
by the industrialization and stereotypes, to wider horizons that knows no bounds in the design.

The research problem:

The creation of an effective system invokes the substantive grounds for the design elements
of interior design and non-stereotypical manufactured using 3D printing technology.

Research Objectives:

1- .Access to the fundamental differences between the elements of the internal design of the
typical technology manufacturer,and the manufacturer of 3D printing technology.

2- .Identify the possibilities offered by the 3D printing technology for the designer to get out
of the design pattern by manufacturing methods module.

3- .The granting of indicative map designed to run clear design process elements of the
Interior Design Manufacturer ably 3D printing technology.

The hypothesis of the search:

.1 Give the designer 3D printing technology infinite horizons of creativity in the design
process.

2 the possibility of using 3D printing technology to produce internal design elements in
quantitative as well as for use in the preparation of the initial samples for industrialization.

b raal) il L ol ¢3S

A ) A3 ) alisats sl e meadl dlae) ab of WY dale D& ol oa sl i€l Gl Jaad
e U ety oy )8 Aaldl iy o 3 V) D) ey 55 Aglil) Al jall s ¢ Junalitl] ALAS danina
b aladiuly Ganall Sl o LSl e 3885 A0k yead e 5l e (e gl )0 laal Gk
Jan R e plad) ol el Al (e 8 sa

s emanl it mllacas ela s (s (gAY B Al L 5 clisda 8ilia) Gk oo alud) i 1a
(a5 S lime U Al ol Ll 3 ) 03 Gaf (eS¢ iled IS mpansil) JAIS; Aileall o34 Al
V)l b i sl il b gl Sl Al g ¢ el Aala dalla A1 b i () 5 st ol
S S clalin )5 Lana ST T ) dalay 8 550 ol

/http:/Aww.aljarida.com/articles/1461920811740700600 - 20111 i b 3638 22all(Auis o<l 5y 5all) Ao & Jlia -

45

www.manaraa.com



AN g5l — de saad) aad) Q558 g 5 jlaad) Alaa
D Aghaall) ZLY) Jaghad 5 ,Sh g slay) A5G Ao ldal) Ak

e ) aaias S ¢ Lgle o jlatiall aaanll 5 LY daghadd 2 jlall 6 sedall o Ly s Al elli i
¢ el il S8 e 4yl ol aaiad ) ¢ giie JSG el amy Lgasend o Juaiie S5 it o jal arias
Uypa (b ey DaiSe delhall dafle (o 7oA S JS5 45580 JaiSy (in Ll Ul il ol oy 4
Al

-2 alay) ALY de Ldal) clyias
L (pe x5 Alile a5 ALYl ariaill cany Lo sl orandl aiaill Alee o aaied alag¥) 45005 delall
AN S A L) o g Aila) G5k e pluad) gl e et Al gl
¢ inkjetonal) Cliild dalla 43 )k —ileaal Ga Gl b1 A0 delihll deadiual CLED (e paell llia
Selective Laser il JSayl auhill 45,k « Stereolithography “SLA” 3 il s yiis 48 jhag
e e 5 « fused deposition modeling “FDM” Jgaiall s il oLl 48y 4k 5 <Sintering “SLS”
@kl
O (e cligindl die 48 55l Aelidall A aadid el 2038 48 o adiad g ) A3 daid 48 5k Ll
GO le Al sale el Calall ) aleBU @ e sl SN dagllall 8 A8 Cla b o) Cam o pdall
) G e salal e Badeite Cilida Gy Ay s Jia) g e S @l aty de bl gl (8 48 ) ) Al
drad A Al Caad Cuas Lol dagllall (8 sl o S SO0 ) sall clagllall (e g il 138 aadin
Al S Qlall asall e waa adalie Adida IS ae JlET A IS 8 lat o 2000 4y jaaal 53 0 g4
die LAl QU Sl 6 slae pasa el o Lpnndid) (3580 AxdY) 5S35 pe Jex® 1 a5yt 43 yha Ll
Dokt s Jsf (e o 3 5 2ad Al b ARk alad¥) O enal) g all) L gl ¢ all) AadY Aua yad
2k 0.05 U 0.3 0 b ASlawsy punal) (o a3 J 5l ]
OF G 138 Gl sl ) dnge 5 AT 5 e dilaal) alaty (AT Jile dida Adastl JeuY) ) ) siiall adaial) asgy
el dalS JSis o

L) Jilee cluly Jead 5l (s goloall plaill 4550 1 5l (SEEY) ki) 45 5 L
Sl el e Gialie 3 (8 3 e pasadl & skl QU Qi) Jadid oS3 ¢ SLAGE il s il
A Ladie 3oLl jguaii Al 5 e saial¥) 5 ca sl 5 QY sl Jia el a5 0 bl 5l czla 3l o cclual yaudl
Cuny pmnal) ae s debiy (3 gnaneS a5l Lelday ¥ 3 o) gall Lal cddalill 038 (8 Bsasal) o5l 4 s
4y Hhall 038 ) e pal ey A deldall 8 Asladind a3 Jesisad) e (3 smasall U pen Ao likall A ol
Jaely dse Y Lgiala aae s SLA s o il 43y 5l (e
A sl 5K e Al (piane dlu 5 AEOU Ge Jad aladiuly Jead jeeaiall Cu il elill 43 yha
& at O L (Ra o Aalall eaai s A gl (i ol Al s 4 g Gl Sl adaid A )
LAl iy el sl pia &l el aSadlly Jexd ASS0 A1 Adas g ol )5 EBY) GaalaaY)
Al e lga 5o s dalall Adal) ) dalal) J et dus (ligha JS51 5 jeuaial)

2016 i — el all saall - Ay jally o s lall dale Jlia -Lon g1 i€ e 2aa Al SlaN A EEAayall - LAl Sl 22
/http://sciarab.org

46

www.manaraa.com



Al sl — yde galall and) Q558 g 5 jlaad) Alaa
=3 sy A5 dsdall 8 ciladiial) a8 daadiial) cilalil)

Ao gene (V) aa gs clin o) S o3gd (TGY) ALYT die Dsh Un g alegl) 3300 deliall daliall o gall cielad
0 s (@l S chgd (5 smase) Adliie GV B Ly ah il Al o sal) g s e Rl
(0 a8 JS5) Cilasenall ¢ LY Cilaghall U8 (e e V) 3 Lgaladinl oty ) Al o dagaddl g o(la e
CAmial uy e o e o ) Gagh 1 o)V g1V alaal) (e de st de gene U G
a\}.q‘)w}aso‘ﬂ\ (_..S‘HLAS‘ oalll g e sl g kil Jia o) gall (e de 5t Ao gana (e Ao guaa Jo Al

Axgiad 3 pall il ge 482y it Apala pailiad ae Glatie 285 o 68 3a3ae Dlaid ale 4a g 32084

Ol s ) ) il o S ¢ Coml) allal) e 20 Ao ) Aisla ) Bl coman 2l i gy 0S5 (0 g )
g b g a5 A 3 ya aluaill 3 gat ilal) de Ll Alilas Aald ) ALy gad g ) A3 o () Al

S0 S (e iiall 4 glladll Cliial sall e ol &5 il e Llall bad jlas) of 3 LEY) jasg Gaw e e ol

Clasdl ol e ¢ (Shasll Glilly ¢35 jally dead e 50l 5 ¢ S0 g 5all saa 5 ¢ giiall 4y slhaall 430l

ALl b dessieal Ll aaY (me bl ¢ (00 o JSE) dasioad 31 jal) giiall dals can i )

gl (i 8 A el G S A lial dadlall g aleg) 450G

OS5 AN Aphal) Allad) g sl A deldal) aladiuly clatial) aaiial 8 deddical) Claldd) Gany g g 3 geall (00 pd JS)
i) cliles ) B Lo

http://geeksvalley.com/tutorial/3d-printing-materials-guide/ *

47

BRE 3J|_t|>|

www.manharaa.com




AN g5l — de saad) aad) Q558 g 5 jlaad) Alaa

4 PLA il asa Yl
K Ly (aa sl 3 gl (g Baal 5 2 ala) 2306 delilall L gald Lo gl claladl SISV (e aaly elilll (aea
ST e sanls L) WS zlase V) dmddia 5 Al dae sl o LS ga s amy cuad ¢ cilatiall e
Al Callati g (530 L) L g Baaaiall 3 ) gall (4 Ao sian oed Al Ahaa ala¥) 4500 dalall dalid) of gall
Glad 55 o OSans O e aaall i dalie & ¢ Joil) e i) gl elindl) e 4 adl dadleall G

alad pe

: > ABS (Acrylonitrile Butadiene Styrene) (st aaliss Ja s sl S7) 2 Lt

Ljes Al duag Ayl oall Glalll e g5 Sl A0 delhall bagd (e Aed SV Sl sl 5 8
(& L) 138l axdiey 2l A0 deLhall g A0le Lelany Lae A sgun Loy oy G o) sl) il 5 (S8
calinay by Gl e ST culaljall culd i g Al I Clanall s SV 5 ¢ gaendl) Clas gl 5 GEY) ol delia
RN

Gl sraa O silay cpdll Gl e 5k 06 o oSy Al ol Las ) A8Sa 5 A0Y) s agadl oda e
5AY) Blaiinl g Gudl) Cuind las agall (gas A sl s Aihiie (B pa g O cong W) A0 el i)
ALY die

: % nylon gsbidl @ G

358 (8 AdSill ()5S Al b s e ¢ dpelall ikl (e paedl A podiall Ll elihia¥) el ol s
Y e Lal s SS) 5 sl KUy ¢ ABS¢ PLA (e diilin Ji gd clasall 3 lia g0 45 35 ¢

b et LS Adailall allall Sl Dl Jie Clatiall (e de siie de sama 8 Lgaladind oSy sl o gl
bl 5 ALY Clatiall 5 el a1 g il gl

: 7 (HIPS) High Impact Polystyrene &l e ¢ el gal) 1 lasl
Jaill AL Sl 4500 delib bigd o, HIPS A1) Cadeilly Lalall o sall delica i sale HIPS adiu

o Al ol peS aladind Jan Anild gd ¢ Lema Jalaill die Byl SO ol @l s (e panl o) Ll
Aaula) 30S ABS alaaiuly aiclls oy o3 aieal)l Clavaall Sl acall jig gd Gl da g0 e Cilaglall

O e Jila (530S 53 aladiuly o gdld) 013) (S e bilall daga JaiS) 2 jaay

18 Sl auiall) NI 5 Ao cliad) ZUSH G Le Slag) 4506 Ao Lal)
elgiil anys . colaiial) (el b IV il aiad dilee 8 530 il 21 AN Cilagall caaasil)
Mae) oy ¢ JieY) g sl I preaill Jaaad s dgle Lpaladin) ol LAY AS o) jal e Jeall 5 aseail) JS4E5 (g

Aaael) 48 )l o) Ja Y maeni s ainail £ Lad

* http://geeksvalley.com/tutorial/3d-printing-materials-guide/
Gl g el
G aa yall®
" http://geeksvalley.com/tutorial/3d-printing-materials-guide/
22017 = olols Al oppid ol siSa  cliall aianaill Clatia sl s manal & ADAY) Ln sl S 50— ilaian o m S8

48

www.manaraa.com



AN g5l — de saad) aad) Q558 g 5 jlaad) Alaa
3apaal) Al o3 Caspal 85 cLguds Algill alud) UBY adiid paal 451 Aa a3kt alag) IO gl (U
LS ¢ g gumi 5 Al o3 30t e Jhnall 138 1y g ¢ Baal 5 Anda 52m 5 1000 giasl LeiSay 3 Aailil) ells (bl
da p A Gen LIS Alilaie adad ~U Glaca gy dalAl) A @lllgd) ans LS e selugw 4l oda aladdul of
il L 5 SIS Ui U Lgads (a5 Lelaad ol Jama (o Gpaitall 4381 28 daiai Lo (8 4le oliyy aDlEA3M
Andlall ALy WS

salad) AENE Ao Ldal) 48T ¢ Jaea

lale Jidiy cpdlall Cals # il Lo ghad oLl of duala Call 8 aoiual slic A3 (50 e ol Z U0 Adae Jpguss -1
e lal

 paaall B 50 A5 pa a5 ¢ Aglle Ay AASH) (205 L saieal) LY Do ghd e i -2
Foall) 2l by L S0 ol Y Alal) e lllgl) At gl apiatll 8 5ag3 S o) sall 38 Qs -3
Jan 8 ymal ZUEY) 5550 () Cua ¢ Ba 3 AdSH 5 5aS Ao pun Baal 5 Aalus L ) o3a Lyl et 4
gl YY) 5 <l 51 5 LY deliva S () e zilaill delia 8 deddiua) Lalil) bl Jaw da3 -5
o Aelial dipa algar psil CliSle g YT llia Cinpal &5 Galll (e JlE 621 W) a5 Y Aali 5 jlge ol
0,580 e 5 50l Ll

1y Laleasiu 5 La 58 sale ) Sy OV a Aeadiuall Gl ppea of Eim Al JulSie gla jind Qi -6
REFR

slaia¥) 5 o 2l Liayl Cpaay Lo sa 5 ¢ 12 4000 g gl jemiss ol 55 550 5 gl o il ol andius Y -7
i ol oy b jle akad 53 50 JsY Ao Likal) Sl Cdladial CaMA Cilarall 5 Al b i) il oo
13 Llae Sl ells Jie ) iy

delhall 48yl B i) il e oY el el J€aal 35k e A0 deLhll 43yl 5585 -8

Ll QS (3 ey Canina Al LiDlie glal (il 4501

Gl e dae s JB (e paadl lale]) Al 4y llaal) 4l cliial sall JS1 (Bilas e e Jpaall -9
14 -

Aaranan

-

® http://www.kau.edu.sa/Files/372/Researches/837 (23 Sept. 2014)

19 http:/Avww. unlimit-tech.com/blog/?p=140456 (Access 13/6/2015)

1 AHMED MUSTAFA ROMOUZYA -Strategy to Deploy Rapid Prototyping within SMEs- Bournemouth

University- PHD. July 2013

— e il gy i A V) sl caledl pipall - sl A Belia) Culas 5 3855 (8 aueaall manll (8 (e BAEILYT - Guea Gyl
http://search.mandumah.com/Record/44044 - i saiall A

13 hitp://www.aljazeera.net/news/scienceandtechnology/2013/9/25 (Access 31/3/2017)

— s (e Aaala - e il Ay i AUS D alal) el - 8 5 QS 8 LSl 5 ol AE0E Aeldal) - Aran oaa (5L
http://search.mandumah.com/Record/703324 -2015 J: »! — yae

49

www.manaraa.com


http://www.kau.edu.sa/Files/372/Researches/837%20%20(23
https://core.ac.uk/download/pdf/19532340.pdf
http://search.mandumah.com/Search/Results?lookfor=%22%D8%A7%D9%84%D9%85%D8%A4%D8%AA%D9%85%D8%B1+%D8%A7%D9%84%D8%B9%D9%84%D9%85%D9%8A+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+%D8%A7%D9%84%D8%B1%D8%A7%D8%A8%D8%B9+-+%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A+%D8%A7%D9%84%D8%A3%D9%88%D9%84+%D9%84%D9%83%D9%84%D9%8A%D8%A9+%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%8A%D8%A9+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A%D8%A9+%28+%D8%A7%D9%84%D8%A7%D8%B9%D8%AA%D9%85%D8%A7%D8%AF+%D8%A7%D9%84%D8%A3%D9%83%D8%A7%D8%AF%D9%8A%D9%85%D9%8A+%D9%84%D9%85%D8%A4%D8%B3%D8%B3%D8%A7%D8%AA+%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%AC+%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85+%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%8A+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A+%D9%81%D9%8A+%D9%85%D8%B5%D8%B1+%D9%88%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+-+%D8%A7%D9%84%D9%88%D8%A7%D9%82%D8%B9+%D9%88%D8%A7%D9%84%D9%85%D8%A3%D9%85%D9%88%D9%84%29+-%D9%85%D8%B5%D8%B1%22&type=JournalTitle

G el — Jde salall sl Gl g B jland) Aldaa
» 1oala i) A5NE clagUall bl
e Ll (s i3 Ll VI Ul Laas 3 5a0e]) ) Sl 5 230 sl (n a0 cman 53 ks b1 4500 dagllall e
D e Clnlill (e
LAY Al gl 5 adlall 5y 5 A pal) Cilasia g (sl Gual) i) peiial) S -1
23 (S5 ¢ Lghamy Gilatia o pald Lgaadin) Jaay lee Gl (0 daall Gilaall elli aadns Y (¥ s -2
Al ae L Sl @l ) ol Jadl ) Ll 8 AIS)
0 3 it Y zdgai Flaiinl (add ol i Gua g el Cladlall s dSlal (§ gia il e Caslae -3
(5 YD e oyl ol (e
Y e sl gl b by o Jitall 8 oSaall e 43 @l 58 I 5 IS cilelad g Al 24 -4
Al & AUl A 2l 355 Jally g cleUadl) @lls e iy Laa cicliba g
rasanail) Llae o L S5 AN AR aaaall dEil Al Lgadad Al clilsay)

Sl s A3 anadl Jas 5 )5 pally Guars Al e Lgadii) HLES) La gl i€ @l ) gl o 48 s Y Laa
L) el aladial 58 1)) asaall dead dpuld julae auza g5 il @lld aia ) 2 53U e OIS e 5 ¢ aranaill Al

10 b claladl o G gh gl 5 daanal JLIEAY AAA) aesaall dus il AuE) A piad -1

WIS ol jaly apeaill dlee ol noadl)l dexall (8 Lali) 2y Jol 4 Ul O e 158 elld Qi
il geiiall dapanai yyshai e dasdl & ey clilan¥ 5 clulad) e Cagh gl aanaall oy Lae Lgle el jliay)
b sl e s Al Ciliial gall 4818 Lilae isall 5 asanalll 7 5a el azenaill dglee SO

rAalill 8 g gl 08 A1 asanall) el laliud i dag o)l (e aaaall (S8 -2
5oak IS Lo s 5 A3V z3ladll e ¢ agililad s Gpeniiisall (sl 5 1347 Zaludl Jiaed aacadll el (555 Caa
) (e A3 8155 ) sl T8 () oS Cpendiiaall 1) (sads s Cilatiie JLd) o) Cua Cpeanal] il

A o addd il g aiatl) lee ¢y AR paaal) G ) s o Al Al Sl .3
Aal e o lall (e Jaon Laily adlaay ua aaadll plo) L |iala Jiey IS gaiill £ lay) daai
Claw e a8l Jal jall dlS b dapanad daglie) panaall ey ¥ les ¢zl bghad i Juil) il ) sl
paaall ot il @lli Ll ¢ apanalll 8 ddeia Bl a5 el 33 ga (pe JIE 8 JSLG 6f A0 5 il
L o5 alalaa¥) (g0 SISV 1ol 4l ey lae S35 ciliie o) G50 ZU0Y) Jal e 48 3 AS Ll

(1 68 J84) il

- 2016 i — GaalAll 23l — A all aslell dale JEe LiasleSH e daa Jle Al ABE Al - AN el 215
/http://sciarab.org

C2016- s — 5 2l - A gandl aa — cpaleal)l A clad all s Cogandl Alaa — ala¥) ASN deldall — ad ) lea 10
http://search.mandumah.com/Record/7261

50

www.manaraa.com



S £ 5al — e saal) ) C5iil) g 5_land) dlaa

s ol piall) JSlia e i gdl) 099 aanaall lagy) AN deLdal) A8 gy grand AN Ay al) s3a JSAN cra sgdas (1 Ad) JS5)
FREN]

D Al aiial) asani g Aaldd) Jadi cilblas 398 (e panaall Al -4
¢l padl Jia dgilial il S 5 oaien Cililae Lgmpand callay S il o) Y dpdaail) ppanill il L ) e

AS ¢ el Sllee olgdY Gl gal g 2o 5 Guaadie ol ) ZUsT JU 5 Aiaeal) apeadl) Glas gy jaelisall g
Y Cuay mitall Leia o < (Al adadl) arenad (Kag ¢ Cua 2l 4SS e Ldal) 208 aladiuly ade il ol aw L
Jw\}ﬁ&a&uy‘%&@@ww‘eﬁ&mb‘jSBM@MQWQ‘WLMQ\CM

(2 o8 J88), M U8 adlss N WL sags Jal) 5 o Al ke e

g

Baina dpuia cliles ) zUad Y Aasy cilalad Ji23 e slag) 4550 Ao Ldal) 4085 5 408 saa JSAN e pgday (2 ad) JS)

rapanalll) afe (gaal 3 gaa da¥) A0 deluhal) 405 pe 2 3 ¥ -5
dag yo S5 Jal e Baine gaieal Cillery ol )Y (50 5 JISEY Gliall (3L ancaall ) 038 eans Caa
i g Y] dady Aasdi je 255 ¢ aiatl) Glidee o Al dudll o) KU 8ol 5 ¢ Jurndl) LISl 5 Al g g
Jganl BlSe] o) (52 g ¢ ol 8 adle (ia i alS 3 gl) (ge Lot s aliiV) Auleal) Jal e

(8-7.=) 22015 swaa - 3dprintingindustry.comad se cse 55 58I QS — sla¥1 23006 deLhall - akal) e et

51

www.manaraa.com



Al sl — yde galall and) Q558 g 5 jlaad) Alaa
O OIS il 5 ¢ Aliie) e Ul g3 Aibeall o) 5aY) ¢ Alalaiall o) 3280 ¢ 53l el 3aY1 ¢ aaall 5 uS ol Jal e
bl (Say Y JSE ¢ il 4l Al e WS ¢ ulill JSaT 5ok Lle Jpanll diniod) ) sl

(3 a8, JSE) Allels ST Claenal dlagl e penaall Ciaele il g ¢ Laduiis 4l

., RO §

Uy W S iy (A0 B S () il 530 JSEN (30 gy (3 s )

rala) A0 mile ) Leliga g b ) (o guda e Ui aladiddy clapanall Gl 4ilSa) -6

e waall dgeal I afilaly ¢ J8 e daseals ol Gl @i e e 0n ) guiinl (e peadl (Sa e s
Lay) aanaell 4l @lli o WS ¢ J5Y) giially i ¥l G 90 anad A geun A8LaY) 5 Cadally agde el 43Sl
Apulio o U UL 5 dssaai e gl jal AaiUaal dpal jil 2aus I dasanaly 283le e dpadl 5 S (ol Jysaty
el e (8 g 558l U8 L manal

p AR (il g guiial) cld A ALR) ke Apndih g Ay guae ST (0 95 Al panaal) ey -7

Aialil L 58 5 ¢ Baraall a5 4 giosall slassl) s AalA) iy g ) Aaliil) il bl 6 Jlaall (4
i pne Claaad arana 8 Akl Al aaadll oo mauals ¢ QS 8 Lalinedl) LilplSey | ks Ay el
(4 8 JSE) o) 3aY) el mieal 4ilSal (sae iy o) (50 18000 dsnia

asaaill b ghd Jaad dua (ha Ald)ae cilatiia praaty Sa¥) A5G A Lal) 44385 Cinan(4 oB 5 JS)

52

Ol Ll Zyl_ﬂbl

www.manharaa.com




A £l — pde galal) axd) Gl g 5 landl Alaa
1B (90 A JS ARSI £ 8N ciladaiia G (bl JAIAE aasaall Sl) AN Ao Ldal) 438 e -8

Lald agy 2l (590 Lee § 1Al atll A2 Cladaall cady o)) AN aaaall 40800 3 (V) a8
sda aie V) Canlall g a8 ¢ cliaiall g il e Al Ul Aadles bl 5 dall e 4
i Myl AV lall B S 5 2 b A J s ll o JSEY liall Bllay o)) g adle Ly ¢ dagal
(5 Ay JSE) bl 46 < Claganatl)

dalla o el 5508 EIA (e gau Allg S) A5G daglal) aladiiady A o3 AN 48 ) i) clallaal) oo gilad (5 a8, JSd)
483 J< Balad) Ll gl Add)aial) Aiaial) adall) aviuat g

b agdadl) & Lalile IS o Jaal) A (e & g Ll ) Diflsal) (8 ananailly 7 9 AL ans -9
35 g iy Lpuaria Jadlus au y s el dualiie el JI JaS @ aacad) 4a) 55 Al COISE 581 e
A0 deLydal) A il 85 ¢ piaatll AE Culy S apenadll & ASE) Gl Ja A Y sl sl
Lo sa g dla (o) (50 alualdi 4S5 48y IS sl o (e il JiSE o581 68 goialll dlaal Jad) alayY)

(6 o8 JS3) g A (8 an )5 SS) iy sinne (M) dalaial) Jaall (e diasanals 7 5 AL ancadll man

43d jal) g 4Bl dgiiay cuulal) o (e i) 38 anasall) BlSLae AY) e laind S jgual) (1 9w (6 ad JS4)

; Cill<ay) Lalita Y aladg asaad Jilug sLd) o 5 a8l asaall miai- 10

¢ el o) 3aY alallly jpendll ililee 8 ¢ gl L Cpre casanal Jaai aaadl e i ) cllead) S e
Lhai ye alaly gpead Jalail <y LS ¢ culelad S dal g dadai€ oxiie 2l dlag¥) 45006 delhall A& & jhy (3
o SEY Gl (33Ul e 5,08 ancaddl sl aal AUl ¢ i) 8 dle e 5 Ll 305 4y pall B A 8 Ae
(7 8, JS2) A o antl) liale UL 2l (59

53

BRE 3J|_1L|

www.manharaa.com




Al sl — yde galall and) Q558 g 5 jlaad) Alaa

e paaal) told Allay JSaL g i 18 alad Jaladl s g slag¥) 4535 e Ldal) 4085 oo Untian) (S JA) (e pgdiy (7 a3 JS)
Aodlal) alalll g aanil) Jibu gl adisl) Lla¥) oo g gAY

s Lagiga ) Ghad¥) aua ga (i) B 4e i) adad UL aaaall rand 11

e A8 gia adall Gl (65 ) ¢ MY Ak sl L) Aals 1Al el Lol Sl Gy s el Gaa (g
paraall dlag¥) 450 de Lkl 485 Caald) 38 5 ¢ Adllaall da ) Lgadiiive (o Lo Jbie J<5 L) anes (anilia
el @ Gl dadad o) Al ZUI Lae Ly 5 Ll ol g Gl s (o GV dadal) M 3l e
(8 a8, J8d) Aleldll g da) I s )2

uslal) gl o Glud¥) pua b Lalad quailly (oS S Sad) 500 Ao Ludal) 4085 e (S JRAY (0 gl (8 ad ) JS)
oallall 40a da) ) (3ay Laa yedill g

D gl gl sl (ha Al (o gl (9 Ledmaldll (G daniaal) A A 31 LAY Jary rani-12

Y A yalls A8l e 8 el dasaall B8 a5 pualiall 45 AlSa) ala¥) A8 ALkl dgE sl
¢ JSal dlae 2ay ol o Lge ol Ja) adgh sl Aalad) adast (e Cd gl O gas ¢ G aiall oall Y Lgaydainy
il e i) ol Jaaill Aleldy ariatll Baga e Casa 550 By Wl @l aladin) aaadll ~G L s
(9 &) Jsa)

54

R fyl_llsl

www.manharaa.com




Al sl — yde galall and) Q558 g 5 jlaad) Alaa

Eikall Alia g Ji&al) 483 JSAN e pgday g sl A0 daglh pladialy WLl of davaa 48 A WA il (9 Ad) Jo)

ralaldll g oS 3l cldes e CgA) (g0 ABaN giiay AR arasall) il A ALA e JS) et Caaw-13

Gllall o alalll S gl clblee 48 e AR e JIS) e il (oS5 die A aaadl) 3l L sile
S5 08l oo ille da g e B G pling 5 el b iall sl Clee 52sn Glo i 3 5 Adliall
il Al cudalall 335 e Bl (50 Aaboall giiar &y gllaall A8al) @i ) Jeas (o)) acaall Al elli caals)
(10 A J<5 ) Al aanail)

L (laig 483 S laa LgasS g Bamtia Cilald (e Bauaiall il gfa L) B slag) A0 Ao Lidal) 485 cuaad (S JSAN (e pgd3s (10 pB JSG)

: all gl ¢l Ol Laa £l s S iy 655 LAY &y ) parcaal) gias-14

Ul Al giiall ()5 e JB Lan ¢ Al e e 58 e slisn 3l adad il pacaall il o2a Cinan
M\ghM!&&‘)AAw}iﬂbmwjjdﬁwq)ﬂ\Ojagﬁusw\?»waﬂ)'goiwaﬂ
(11 &, Jsa),

4 pllaal) Allially BUEtaY) pa cigaa 81 8 il gl of ) 450 Ao Lkal) ALSle i (S JSAN (e gl (11 ad) JS4)
5 * + I
" s

55

www.manharaa.com




Al sl — yde galall and) Q558 g 5 jlaad) Alaa
p AdLAY clial) (Ul asaall zrecy Laa & gall 4 ja A0 Cd Clald a3l L il 715

axa Jalailly ¢ ISl 7 55 s ¢ gaall ) Cam ¢ A aeiadl GBde & ¢ sal Al i) claal) alasi) (ol
aslil ol ade ¢ il Aamall 1Al GliSa e dlal cleliyl o i, Al §1 el dlea) dayl sy
(12 &) JS8) aaaill ddlial 4ad ged adlelal &) A0 5 L Jaall paiaall ¢ guall 40 al) A3lall ld Slalal)

kel BA e 1L e A gl cleliy) plidal aamaall ey Laa 5 guall i 335 clald slag¥) 4500 deldall aladind zilai (12 &8 J24)

rilalal aga g dalal) g8 asanaill 48 A5 jualis (B S JANNL mani-16

2y Lee Sllal) alaaal dladl g AVl s (e Al Al ga g peaall aal iy Al JSLEA aa (g
o bl gl ¢ areaill o g sl aiiall Chraai 8 Ay leal dee )ikl o clulid) @l ) 8 sl
B lalall e o) LS ¢ Adall b e (313 Las dysllaal) ASLaud) 1 U gea sll 2alal) (po (padave gaand I
Ao OS5 Agdea Shalie (3lAS 5 Aalal) &iy (o a8 B ja A8 A ) ealic aliiiul aie aeadl o (i
caalls Jshll 84y 5e ) alals pamall Cinan s ¢ LIS JSLERL elli alag) 45306 delidal) 48 s S ¢ sl
JS5) A ll) Aeal) aieal A 5 dlal Lgada )55 38 3 58 () 50 A A )1 jualiall L) 8 d3llae 4 ja pa ¢ claddl
(13 &)

) i gad) CAATE Cua (e JSLda (5] (g Sag) AENE Ao Ladal) A Lgatis A1) 3 _ad) 48 A 311 colsdall ¢ ilai (13 ad JS4)
praail) Sy a4y gllaal) clSlond)

56

R fyl_llsl

www.manharaa.com




AN g5l — de saad) aad) Q558 g 5 jlaad) Alaa
glaY) 4 a s e o)l Clabis aaaall Calael a8 Aleg¥) 450 delilall 448 ) 7 s ey o Las
e cny (Julbs ¢ Al age i o paalll ddee Gieaa Al aadll ZUY) Blal Gl B ez g all
¢ oS aaat 3 dpryial Gl gra gl (e lam 250 Dy o ISEY liall (SARY Leeddiiug 5 Al el ol () acadl)
b B LlSa 2alis Ao juy skt A s (8 aa die Cal Gl GUSWY) Gl o LS ¢ plad) e 43 )0 4
Al il Jile g Jilie

)

e SN JS aseail) Aeal Caniat 5 AR aecaall Bagaaa pe LKW Aag¥) ADE Aclidall aad -1
LYy

. Adbi el LAl Al sl 2 5n (e RN cacaall A5 ) RS Aol Ak -2

iy Gllly Gualall Cua e ddlide s GldA aladiuly JA) acadll 45006 dcbbll 468 mawd -3
Al 5l Gl sl e =l

i) ieatl cillee Lea i ) 2 58l a JSIA samal) Slas¥) A AeLball A5 ) ja3 -4

araaill 8 V) Cualall 53 5aae ) GUKGY! aladiuly A aecaall sleg¥) A5 delhll 4 maus -5
.l

S amse o el JURL acaell me dag¥) L delbll A e @l Jal sl e -6
LY Cldee g 5l J8 ellgiug)

Al Clatiall e dig e SS) 5] jre gad )l 4500 Ao Lhal) A8 Gl -7

Aoy ehii Bac)y Lin o 635 LSl g (ol I gl 8 sane Glald aladiuly 4800 deldal) 08 maud Y -8
) il s

Jall (e AW 4500 Ao Lidal) 438 Jeud Cam ¢ panaall 4 Sal) ALl (3 58a cant 4 jla (il B puas iy -9
- Agaraail) dleal) Cilatial a8

Lad 1y Alels A1) aranai pualind o qioa Al € Alle 43S0 JMial ) gyl 6 alay¥) 45505 deiall =10
- sulal) iiall Andliall Gl (e 2aally alaly and ) AR arenal iie (pa 4l

Slua gl

a2l din 1 AY Gsanl e L) L ppancill sblea 5 LIS paan 8 a1 A5 Aol A5 e )5 () o -1
AL L 5l S Bl 5 a0din () g (preanadl)

S sy Ly A Ao Ll A ) Yy A0 aseaill Jlae b deliall Jla ) iy o agall (50 -2

. el dlee o Al LS G Ll Ll Leadiiia o 5i s Lol

57

www.manaraa.com



AN g5l — de saad) aad) Q558 g 5 jlaad) Alaa
&) )

s sl aladl paisall - alag¥) A5E00 Belia) Cilan g 3855 3 vl gail) (8 (e BalEIYI- Guea (i) -1
. http://search.mandumah.com/Record/44044 - 3 saiall daaa — doe sill 4y il 4

— 5 aaall - A sl Baa — Cadaddl A — il all 5 panll dlaa — alag¥) SN delhall — i s 3 -2
. http://search.mandumah.com/Record/7261. 2016- _xl

Al S SO alal) paigal) -8R S 8 LUlSal 5 sl A5G debbll - daes ana 5 -3
-2015 das — e — (el (e dndla - A il

http://search.mandumah.com/Record/703324

s - 3dprintingindustry.comgd s (s s8I0 QS — ala¥) 43306 delbal) - alall ae e -4

. (8-7 u=) 22015

— ol — eliall paaill Gladia yghis apaai & LAY Lol g€l Ho0 — dhias pla s S 3 -5

L2017 — Olsls — ddlai () 58

-

dpial)
1- AHMED MUSTAFA ROMOUZY A -Strategy to Deploy Rapid Prototyping within SMEs-
Bournemouth University- PHD. July 2013 .

<l el

- 2011 ) 18 3638 22all(d Sl 5y jall) Alaa 8 JEa - 1

. /http://www .aljarida.com/articles/1461920811740700600

DA — el 20l — A jally slall Aade Jlie s o193 e s Alle 2l AEYE datdall - LAY Jale 2
. /http://sciarab.org - 2016

<l AN a8) ga

http://www.aljazeera.net/news/scienceandtechnology/2013/9/25 (Access 31/11/2017)

http://geeksvalley.com/tutorial/3d-printing-materials-guide/(Access 20/02/2018)

http://ww.kau.edu.sa/Files/372/Researches/837 (Access 23 /11/ 2017)

http:/Amww.unlimit-tech.com/blog/?p=140456 (Access 13/12/2017)

58

www.manaraa.com


http://search.mandumah.com/Search/Results?lookfor=%22%D8%A7%D9%84%D9%85%D8%A4%D8%AA%D9%85%D8%B1+%D8%A7%D9%84%D8%B9%D9%84%D9%85%D9%8A+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+%D8%A7%D9%84%D8%B1%D8%A7%D8%A8%D8%B9+-+%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A+%D8%A7%D9%84%D8%A3%D9%88%D9%84+%D9%84%D9%83%D9%84%D9%8A%D8%A9+%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%8A%D8%A9+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A%D8%A9+%28+%D8%A7%D9%84%D8%A7%D8%B9%D8%AA%D9%85%D8%A7%D8%AF+%D8%A7%D9%84%D8%A3%D9%83%D8%A7%D8%AF%D9%8A%D9%85%D9%8A+%D9%84%D9%85%D8%A4%D8%B3%D8%B3%D8%A7%D8%AA+%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%AC+%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85+%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%8A+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A+%D9%81%D9%8A+%D9%85%D8%B5%D8%B1+%D9%88%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+-+%D8%A7%D9%84%D9%88%D8%A7%D9%82%D8%B9+%D9%88%D8%A7%D9%84%D9%85%D8%A3%D9%85%D9%88%D9%84%29+-%D9%85%D8%B5%D8%B1%22&type=JournalTitle
http://search.mandumah.com/Search/Results?lookfor=%22%D8%A7%D9%84%D9%85%D8%A4%D8%AA%D9%85%D8%B1+%D8%A7%D9%84%D8%B9%D9%84%D9%85%D9%8A+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+%D8%A7%D9%84%D8%B1%D8%A7%D8%A8%D8%B9+-+%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A+%D8%A7%D9%84%D8%A3%D9%88%D9%84+%D9%84%D9%83%D9%84%D9%8A%D8%A9+%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%8A%D8%A9+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A%D8%A9+%28+%D8%A7%D9%84%D8%A7%D8%B9%D8%AA%D9%85%D8%A7%D8%AF+%D8%A7%D9%84%D8%A3%D9%83%D8%A7%D8%AF%D9%8A%D9%85%D9%8A+%D9%84%D9%85%D8%A4%D8%B3%D8%B3%D8%A7%D8%AA+%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%AC+%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85+%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%8A+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A+%D9%81%D9%8A+%D9%85%D8%B5%D8%B1+%D9%88%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+-+%D8%A7%D9%84%D9%88%D8%A7%D9%82%D8%B9+%D9%88%D8%A7%D9%84%D9%85%D8%A3%D9%85%D9%88%D9%84%29+-%D9%85%D8%B5%D8%B1%22&type=JournalTitle
http://search.mandumah.com/Search/Results?lookfor=%22%D8%A7%D9%84%D9%85%D8%A4%D8%AA%D9%85%D8%B1+%D8%A7%D9%84%D8%B9%D9%84%D9%85%D9%8A+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+%D8%A7%D9%84%D8%B1%D8%A7%D8%A8%D8%B9+-+%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A+%D8%A7%D9%84%D8%A3%D9%88%D9%84+%D9%84%D9%83%D9%84%D9%8A%D8%A9+%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%8A%D8%A9+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A%D8%A9+%28+%D8%A7%D9%84%D8%A7%D8%B9%D8%AA%D9%85%D8%A7%D8%AF+%D8%A7%D9%84%D8%A3%D9%83%D8%A7%D8%AF%D9%8A%D9%85%D9%8A+%D9%84%D9%85%D8%A4%D8%B3%D8%B3%D8%A7%D8%AA+%D9%88%D8%A8%D8%B1%D8%A7%D9%85%D8%AC+%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85+%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%8A+%D8%A7%D9%84%D9%86%D9%88%D8%B9%D9%8A+%D9%81%D9%8A+%D9%85%D8%B5%D8%B1+%D9%88%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85+%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A+-+%D8%A7%D9%84%D9%88%D8%A7%D9%82%D8%B9+%D9%88%D8%A7%D9%84%D9%85%D8%A3%D9%85%D9%88%D9%84%29+-%D9%85%D8%B5%D8%B1%22&type=JournalTitle
https://core.ac.uk/download/pdf/19532340.pdf
http://www.kau.edu.sa/Files/372/Researches/837%20%20(23

