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ALAN Makine Teknoloijisi

DAL/MESLEK Bil gi sayar Destekl: Endg¢st
MOD| L] N ADI|Hassas D°k¢m Model |l emel er i

MOD! L! N TAN

CADprograml argakél bangltaba
toz bajlama ve folter k@ezly
tezgh | arpéonldiamer mal zemel er | e
yapédvmasu prototiplerden
uygun modellemeer i n ¢ r et silikan bve K ame-
kal eplarén hazeérl anmas§grie
materyalidir

40/32

S| RE Ana modeli yapmak 1Zaattir.
Modeli silikon y a d & ak @&Wb-au gadttima k 1
Al an ortak madamakl er i ni b ack

¥N KOKUL

YETERLKK

Hassas® k ¢ m i -

i n yapmakve ana moeldli silikon
yadak au kak éba

al mak
Genel Ama -
Ana modeli yapabilecekana modelden silikon vk a u -
kal ép el de .edebil eceksiniz
: , Ama- 1| ar
Loy ki AMAl.Hassas d° k¢m modkhI| & meimr @&na
modellemeleryapaileceksiniz.
2.Ana model | emel er i si ik
alabileceksiniz.
Ortam: CAD-CAM laboratwa r éhassas modellem

EJKTKM ¥JRE
ORTAMLARI VE

laboratwa r(peototip ezgdh € )
Do n a nTemizlemeve sertl& t i r me pr¢éensil teense

DOLEANALAR me nj e k s i ysibkon vakunhgaitese ,
Mo d ¢ | i-inde yer alan her
°] -me ara-laré ile kendini
¥L¢ME VE ¥fretmen modyg¢l sonumdae?ing
DEJERLENDKR dojyanl ék testi, bokluk do
mo d ¢ | uygul amal ar & il e k
°] -erek sizi dejerl endirec
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Sevgili¥j renci ,

¢aj] émehlztdiayaeknt Eanmesi Weipatimaseni ker wall
cretilen girl¢ginliervien kelkiwtea i bajel earalmakalk, bu ¢
teknol ojileri de her geEnedn;, sdgn ydahagrdai metk
gel i Kmesi¢gr ¢nl er i n, dathaa dkenomikergommiks kg, a leidtee | i creti
m¢e mke¢n ol maktadeéer .

Hassasl® k ¢teknolojilerima ki ne teknol ojil eri i -erisind
h@e gelmektedirT &€ p- a k Siaotomgtive nd ¢ st ri si viei makiugdupar
hassas ve kalitei itbanlterknol oj i nin kul @an églenhansiek tiilre v
teknol oj i her ge-en g¢n héezla gelikmeye deva

Sizler de bu konuda bil gi vV e beceriler
teknol oj il er itnér dimitlkiérl ar énéezé ar

Bu modg¢l endg¢stri alanénda istiddbhmr edi |

ejitimi t amangerneekkmeok treadsi r .






¥JRENME FAALIKY

( AmAc )

Anamodellemeyiyapabileceksiniz

( ARAKTI R)

u Cevrdceenkiiz i K| et me Ihassadl & ik y ninltite gni a yapnmaa k
ventkmil anél an mal zeme ve ydpéamadbki &€nme
yapenez

0] Ayr éccavr e d e Kardeniveil rett aren e t ¢ Z earr ianxat|e€arr ég er ¢
yaparak rapor@&ine getiriniz.

a Hazé&émkad aporu sénéefta sununuz.

1.HASSAS D¥K! MAKMONDEA X
YAPMA

1.1.PaketCADPr ograml ar é& Kull aném

1.1.1Tas a®lé ik t Tekniklari

End¢gstriyel créenlerin ¢reti@uinnginm zidlek t aaksam
ve modellemeo | ukt ur ma tke kn del venjailklée r¢ir e-td m -y °nn tfeaml kel ré
t asar ém tbenkmeeorhekté¢dir.| er i

Resim 11: Otomobil t a s aesk&im Resiml2:Model | enmi K Kasi



1112CADPr ogr ameé n dike MddellsnzerElderEtmek

Bu ¥Mmhte ©°nce tas8uwner STLUckmatr @hda. kaydedi
prototiptezgh | ar énda modw.l | eme ol uktur

1113 r et iPlami- kcCARDat al ar & EIl de Et mek

'retiplami-kxchaln dat al ar gr eetlipleemi- eatym@e kgel i Kt i rn
yeni |l emek ol ar Bukariternseimm eslik dReieés@d Erigineering a d é
verilir.

CAD ©pr ogr anireagers€ engineerimgohe d ¢ | ¢ de , Budcann makt a
mod ¢ | | er i kul | anaézlearr aékk énjeésynleal etrarnanmasé m¢ mk ¢
CAD datalarée el de edillamekkt eSdTiLr .f oBumau ernidlae rp r|
yapél abil mektedir.

Resim1.3: Optik tarama Resim1.4: Tarama sonucu elde edilerveriler
Gel eneksel CAD/ CAM/ CAE y°ntemlerini kul |l
t amaml amak ibi-biinr ¢s-¢ray 8@irienkdin & ygie me gtamobd al € Kk an
firmalaré i-in bu kdrbuHézldahadi éli médlidk mags er
akéeke ilr. sBjt agabéméénén otomobi hdekjldfem desi ni

- alaském irl.e Kakdlka °1 - ekapit ibku tnaordaenhar.bciirh a3zDe i | e

Resiml5 EIl de edilen datalarén takém yolu ol ar
4



Bu tarama <cihazeé ile birkokh patuvadamabdhll
edilir. Bu nokta bulutu verileth i zaya get irr ivlei py ojiurnll eu tui rdial iuy
getirilerek £k bir nokta bulutu elde ediliRE (Reverse Engineering)az €l eml ar & yar c
kafes (mesh) yapeéeseéndaNoktaBulutgyonz enoldeerl eled/ea eNd
Poligonmodel I er m¢hendi sli k hesapl amal ahezi éin
prototip imalagi - &tci neimahazl ar éna )( STelr if ocarkntaatréen®igka i - i n
yazél ecemegl yael de edilen NURBS yg¢zeyler de

format énda) veri aktarmak i -in kullanél makt a
Elde edilen bu dijital modelg ¢ ncel | emel er i -in y¢é¢zey t ase
kesétl amal arenEnhgsapl migrapBieai mé ngiedeéecek d
tam boyuturkibvepaybbagkar pirrmaNeemedenhi kkkanir
i knleenm t am boyutrt.akBurnaoddaenl etladreaneedi | en yoj un n
mo d e | il e ikl easeémddakijid & adlogmrowled maak E] er nbkuldek
tolere edilebilir ise tasa&rémCAdl wyrozREFi nazélé
gel eneksel CAD yazehéemmdaee dupapgrmak siBhedgmneerk ult la
tolere edilebilird e Beikil model modifiye editi v e t ar ama, model | eme, k
tekrar edir. Bu akamal ar , tol ere edil ebldelediinceyee t asze
kadar g¢érdeéer ¢l ¢
(" Kigiik Olgek Kil Model ) Baglangic Cizimleri
Kalip Tasarninm
T T.ﬂlt Sistemlerin Tasanm
Nu-n-ixﬁﬁvde Tasanm Grubn)
V'
{TersineMiihendislik]
Yazilim
Poligonlar/NURBS
NURBS
( Tam Olgcek Model )
é@ ’[ Tersine Miihendislik J
Yazilimm
@I T ST
Resim16: 0t omoti v firmalaré taraféndan kull anél an

1114 Ter si ne M¢RewmnHn gilne&er(i nlg)aLarté&mi Ci hazl ar é

a Temasederepft obl u) °1 -¢m ve sayéalarl | akt ér ma/
u Temas etmeden °1 -¢m ve sayésall akteéer mal/l
il Lazerli

i Ka me rtopdmetrik@ r ¢ k) si st eml er.i

Probl u ol -¢nPlcecigmazKd alremuwm ¢ zeri nde el mas
mevcuttur. pBu- &g ée&keo o/rezierya tmhaseir éi dteemeh enokt ay
andak ol un ¢ z endinah lekleldyici sistemi ilepar - anén o noktadaki

5


http://www.turkcadcam.net/rapor/otoinsa/index.html

par-asénén geometri k vuaydafxyw ) sldeledilivee rc il ea z é ry, -
czerinde bulunan bul gisbgmira d&raveheaj éPro
probun y¢zeye dej me zor unl udarf -uamuemk @adkam akseek

ol masé diugstuenmuenrdadej erl erin al é@&namamaseé sonu

Q-_‘
o O
J—

1.11.5 TersineM¢ hendKH-siln kKkul | amEdan Yazel

Tersine mg hendi sl i k, asl enda Sl kemi zde yeéell é
Uygulamalardauygun tes i n e m¢hendisli k yazeéel éml@r énén
gel meye bakl améxkt é&ticari teBi nasangchebdizal ighk - yazél
m¢ mkn d €appsNT, Geomagic Studio, RapidForm, CopyCAD, Imageware ve CATIA
bunlardanb a z &lumtersinem¢, hendi s lsiekl v°ez ekli t¢greet inm@nk cemu s ul

-ok tavsiye edilen yazél ém paketl eri araseéen
boyutl u tarama veri si i Kl enerek ¢retim i-in
el de edilebilir. Yazél émlar, ayréca daha il e
sisteml er ile birlikte kullanélabilir.

1.1.2CADPr ogr amlaanréeméeK u | |
1121CADPrograml ar &

Bilgisayar destekli ta s a,r @AM (Computer Aided Design)gibi pr ogr aml ar é
kul | aneél 8Buprdgramlaaddutodd Autodesk SolidWorks Catia, Praengineer,
Unigraphics Solid Edgevb.)p ar - al ar én k gotédPmgranlegWihdewsaas iy a
yézéende -al éekmakta ve her programén dejikik

1.1.22CAD ProgramMo d ¢ | | er i

Par-a tasaremé (Part design)
Par -a t ekni k Draféng)mi (Dr awi ng,
Montaj resmi(Assembly Design)

S apar -tas a 1Skeeat detal Design)

Y ¢ z mogelleme (Surface Design)

Harekets m¢ | a s y o(MechaaisihnSimglatiorCosmos Motion)
k e Ka sl a (Shape& Design)

Dayamasmr émé ( Mecha@smowdrksEngi neeri ng,
Taramamo d ¢(8D¢Scan)

Kal ép (MoldiQesign ,CoreCavity Design)

P a ri -egbrek prototipv e ¢ r et elde emeK@AM )i

CcoocoooocCccc



1123CADProgr aml ar éenweNModakbhemende Kul |l anémé

0] P a rmocelleme Partdesign)

ms-luwma O-@--2-9- 8 B-:. Q-sodworicsearch ) 2 - = & X
HAEEEEED Y T -
51 Revolved Boss/Base . @ Revovedcut @) 338 M Rb (@ wrap @8 mirror o k3 o
Exritied (B SweptBossose | Extied tole [ Sweptcut | It U0 oo @ pome | o | i
Boss; Cut. Wizard
£ Lofted Boss/Base =

(0 Lofted cut < .. (W shel ot thickenedcut
] QO EMB- P or-

- Editing C5
# [A] Annotations
3= Plain Carbon Steel

2 [R Base_Plate
@) Base_Fillet

= [@ cut-Extrudet
(@ wall_Thickness

= (@ cut-Extrude2
i [ vertical_Plate
1 [ Circular_Boss
i [ Rib_Under
@) Rib_Fillet.
@ Circ_Fillet

8@@%@?"&@%9@9-%;

$ &

K409
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Resim1.7: fiSetcho- i z i fiféaturedd | e kekill endir me
EsBalidvioels: feiyetsiponpexsspessisicnmntnes?| | - 0 8 s M0 B o il e
e L |zeEmmn

Nt B % T
vi

RIS T

Resim1.8: fiFeaturebuy gul amas é

Par - dpa®drdosyasénda dg,zlem se-ilir Ve
geometri - fFratumimeyngaseh@en i | {oft Sweep,Ravalve,| ar
Extrude Boss/Baskinear PatternCircular PatternCut, Cut Loft Cut Revolve Draft vb.)
par-a kKekillendirilir
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Resim1.9: Drawing (¢ i z) m

Bu modg¢ldei -aeyrriéesdan t as agrkgme rdsadgaip,| le@mmian ié
me n ¢rheecuttur.Tas admérez a ve model |l ememi ze kal épta n
de bu me n ¢ | e olaycy des@playalligzyAlya € ka par-aneén mu n
mal zemesinden bakka ¢(retim mal zeme mi kt ar éne
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§it|Mass Pro perties

T

Copy ] [ Close

] [ Cptions..,

] [ Recalculate ]

Output coordinate system: | -- default --

v

Editing C5.5LDPRT
Selected items:

Include hidden bodies{components
Show oukput coordinate system in corner of window

|:| Assigned mass propetties

Mass properties of Editing €3 { Part Configuration - Default )
Qutput coordinate System: -- default --

Density = 0.01 grams per cubic millimeter

Mass = 2965,59 grams

Wolume = 380241.99 cubic millimeters

Surface area = 79881.96 milimeters~2

Resim1.10:Ha c i

a Assembymo d ¢ | ¢

Prototipini

Convert _
=5 Entities *

e

yapacaj] émez
Dosolidwiorks fmsmm———————— 0 - > 61> -9 - 8 & - ;. Qe )1 - @ %

|>

m menge¢s¢

mont aj

mo d e |

| ememi zi n

~ | Rapd
| Sketch

<1> (Default)
() worm Gear<1>

& 8 () Worm Gear Shaft<i>
& @ Cover_PlaLug<1>

= @ Cover_Plstug<z>

@ Cover Plate<1>

& % () Offset Shaft<i>

= [ mates

(© Concentric3 (Housing <.
A Coincident2 (Housing <1 E]
© Concentrics (Housing <

(© Concentricé (Housing <.
© Concentric? (Housing<:
A Coincident3 (Housing<1
© Concentrics (Worm Gez
© Concentrica (Worm Gez
A Coincident4 (Worm Gea
© Concentric10 (Worm Ge
A Coincidents (Housing<1
A Coincidentd (Housing <1
© Concentrici2 (Housing«
© Concentric13 (Housing«
(©) Concentric14 (Housing<

/L Coincident10 (Housing= -

AP ]

QAN M@ - oo~ M- B~

Resim1.11:

Assembl y

u Sacta s a (SheeEMetal Design)

Sact asar éme
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modg¢l ¢
model |

emel eri nde
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mody¢ | ¢
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Resim1.122 Sa- model | eme meng¢ s

0] Cammo d {Computer Aided Manufacturinglep ar - a meedpeototipe me
i Kl eme

CADprogramémézén bu modg¢l ¢n
modelimzi CNCtezpht ml eyer ek ol ukturabiliriz

SCIER N
& CAM-Part (SYMMETRY S &
@ Coordsys Manager

Stock (stock)
? Target (target)
& settings
@ Tool By | select Other
Machining Frocess R —
€8] Geometries s @, |zeom o it
&P contours F ) | Zoom to Area
& oril_For_P_contour QY | zoom Injout
& oril_For_P_contour 2 | Rotate View
& oril_For_P_contour "I" Pan
@ oril_For_p_contaur @ ol view
& oril_For P _contour
B oril For_p contou R, | View Crientation. .,
=[] Operations b @8 | show Hidden Components
- @ MaC 1 (1- Position)
-l G F_contour_
L profie dey
P conkour

=] € P_contourz
b7 Pocket de
L contourz ¥

Resiml1.13:Cam modg¢ | ¢

1] Dosya uzantél ar e

Her prog amén do sy a Attgcaddwg SdidWorksprt €atiacgr dosya

r¢eneg Tkauddraénm@rbu pr ogr aml a(Steeeolithogrppdyl) degak t a n S

ML uzdosghet ¢r ¢ n eSterédithographyikr gd yut | u baskél a

Il anélan |Iitografi teknijinin ¢- boyuta ak
10
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12PROTOTIKEPEZ GAHL AR

12.1 HassasD° k ¢ m Prototipifezgch | ar énén Kul lianém Ger ek

Hezl éip wagohtloaty mgz e yojun ol arak Gbhtanél nm
kul | ateknoidjileattyeap ey é& ger.ektirmektedir

ifr¢en geliktirme akamaseéenda aprkd téo tgirp ni hgteil y
akamal arénén tanémlfankssytmelt enkeei ki prot gebmeer ek

Hezl & prototip ¢reti mi tasarémén er gonomi
ver r . Ayréca tashogméEhu boglatsyaaréeaneBark.ul | aneél
¢r et i | enwontdj edimeé ] ve hareket kont m@&lzd red ehl€iz | @r ol
i malate ile g°r¢lebil mekte ve kontr ol edil eb

B¢t én bu sayalramnéenkerklomromi k ve @esa zat
saj |l adéjkéarbdkeaan ort aménén ve stg,erldrk, 160 ] Mmzcymg;rzéjrei

prototip teknolgjkkeizdienge]jienhéelrmamepél mazu
h@ al mékteéer.

122HéRlrot otip Teknolojilerinin Uygul amal &

Tablol.1:Héz| & model |l eme ve prototmlgi ol uktur ma t

Hezl & modell eme ve prototip olukturma t e
y°nteml er ve teHemolydjnitleemi nk wlel aknelrl.aehdéej e t
tipleri ve kullaném mal zemel er i mevcuttur.

12.3 ZCorp Tezgch €

Tozbajl gmat emi ni vV e z corp t @&kiokdliwlj i si ni
prototipler ve modell emeler olukturul abil mek
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