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H xpnoh tnc¢ texvonoyiac CAD - CAM
GTNV CUVTNPNTIKA AVTIMETWMICH ThE OKONIWONC
KOl TWV NOOACEWV TS GMOVAUNIKNG GTAANG

A. Nanadoénounog
0pBOoNAISIKOG XEIPOUPYOC, MTUXIOUXOE TEXVIKOG OPOWTIKWOV
Kol MPOBETIKWV unxavnudtwv SPONDYLOS Laser Spine Lab, BIO Orthopaedics

‘H6Nn ano TIc apxeC TIC OeKAsTiac Tou “90 Eyivav NoAAEC anOnEIPEC va AnoTUnwoEerl
T0I080IA0TATA Kal Ynpiakd 0 KOPUOES TOU avepwnivou owuaTog Kai, apou arnoturwbel,
Va UMNopEr va ENEEEPYACBEI YNPIakd, EVW UE TNV CUULETOXN EVOC NavIoypdeou
Va UNOPEI va ENEEEQLYAOBES EvVa EKUQYEIO ETOIUO VA KATAOKEUAOBET EVAC KOPUIKOG
Kndeuovac. H 6An diadikaoia kai Ta unxavnuata ovoudodnkav CAD — CAM, anod ta
apxikd twv AEEEwV Computer Assisted Design kair Computer Assisted Manufacturing.

(opIOKA ENEEEPYAOTIKA IKAVOTNTA TWV UNO-

AoyIoTWV, TaXUTNTO XapnAn, MVAN OAIKA Kol
RAM aveNAPKNAG VIt TO0O LEYANO OYKO SESONEVWV,
K.An.), Tou Software (vhmakni naikio tTwv Windows
Kol GAAWV NPpoypauudtwy nAateopuacg), annd Kai
TO NOAU MEYANO KOOTOC TwV Laser scanner Kol TV
CNC (navtoypaewv), EKavav oXed0V anayopEUTIKA
TV Xpron twv CAD-CAM.

YAUEPQ, TO 2006, Kal apou ol napandave Adyol, NAnv
TOU KOOTOUC TWV JNXAVNUATWY, EENEPACTNKAY, N IATPIKA
KOIVOTNTA €XEl Eva aKOuN ONAO OTNV QAPETPA TNG. Thv
CAD - CAM texvonoyia yia TNV KATAoOKEUN KNOEUOVWY
yPNYoPQa, kKadapd kal Je NAxXIOTONOINCN TOU TEXVIKOU
AGBoUG.

n oAAOI NaPAyovteC, 6NWE autoi tou Hardware

YAIKA - N€60S0G
H 6An diadikaoia nepifapBAavel TIC EENC GACEIC:
A. Zdpwon.
B. Ene&epyaoia Tou YnpiakoU EKUAyEioU.
. Kotaokeun tou tenikou nponAdouatod.

Zapwon

YTO NAPEABAY N APWON YIVOTAV UE OYKDON, OTABEPA
Laser scanner, Nou cdpwvav NEPIMETPIKA TO OWUA TOU
aobevouc (eikdva 1). H aduvapia, duwe, TNG 0dpwong
NEPIOXWV ONWCE Ol WUOI KAl Ol JAOXANEC NEPIOPIZE TNV
AKPIBA PETAWOPA TOU OapWUEVOU OWUATOC. Eniong,
n aduvapia eopntdTNTAC TOU Laser scanner anékAEIE
and TNV XpNon Tou ATOMAa KATAKEKAINEVA N XEIPOUP-
vynuéva. ‘ETol, ohuePa, oto oUvond Toug, Ta otadepd
Laser scanner avtikataotdénkav and ta Handheld Laser
scanner (€IKOva 2).

0 a0BevNC 0APWVETAl YUUVOG h ©OPWVTAG EVa EQAP-
MOOTO Aonpo waveAdki, SIOTI N EVOWUATWUEVN KAUEPD
KOTAyPAPNE TNC akTivag Laser dev unopeil va kataypayel
oKoUPa XPWHATA, Ta onoia ekAauBAavel oav unv undp-
XOVTQ, KAl TA METAPEPEI OTNV 06GvVN TOU unoAoyIoTh
oav keva. Eniong, 6gv npgnel va undpxouy, o€ akTiva 1
nePinou PETPOU and Ta NXavAUATA, E0TIEC NAPAYWYNC
NAEKTOOUAYVNTIKAG aKTIVOBOAIAG, ONwG yia napddsiyua
UNOAOYIOTECG, TNAEOPAOEIC, KIVNTE, K.AM. H enipdveia yia
odpwon NPENEl va gival EAEUBepN, eniong, and avta-
VOKAWVTA TO QWC AVTIKEIUEVA, ONWC vIa NAPGdEIyua
KoouNuata, yioti Snuloupyouyv artifacts Kar napEPBONES
otnv angikévion.

H odpwon yivetal e apyn PYETATOMION TNE OKTIVAC
Laser OTO OWPA TOU a0BeVOUC, EVW N EVOWUATWUEVYN
KAUEPT KATAYPAPNE UETAPEPEI OE NPAYMATIKO XPOVO,
otnv 080vN TOU unoNoyIOTh, TNV Kivnon Tng, oav va
XPWMATIZEI KAnolog JE éva poAd Bawiuatog, To OWua
TOU aoBevoug (eikdva 3).

TeAglvovTag Tthy odpwon, OWZETAl TO APXEI0 Nou
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ANEIKOVIZEI XOVOPOEIOWE TO CAPWHEVO OWUA (EIKOVa
4). Mg tn XpNon evoc NpoypduuaTog 810pBwong eni-
Gaveiag, YiveTal n apaipeon twv eNiKAAUYewv anod
TIC ENAVAAQUBAVOUEVEG CAPWOEIC KAl YEWIZOVTAl Ta
kevd. To anoténeoua gival n akpIBng, nAgov, ANYN Tou
TPI06IG0TATOU CUPWUEVOU OWUATOC TOU aoBEVOUG
(eIKOva 5).

Me tnv xpnon tou Handheld Laser Pointer, nou uag
Sivel Tnv duvatdTNTa va anoTunwooUUE ONUEia ava-
®0pPAC (Landmarks) oto Yn®Iakd Pag EKPAyEio, Onwg
yia napddeIyua Tty B€on TwV NPoobinV Avw Aayoviwy
akavewyv, Tnv BAoN TOU OTEPVOU N TOU OU®ANOU, EXOUE
YVQOPIMO OTaBEPA OnUEia ava®opdq via TNV ENEEEPYATIT
TOU YnoIakoU ekuayeiou (EIKOVA 6).

EngEepyaocia tou Yn@lakou EKUAYEIOU

AvAAOYa TNV XPNON TOU KAl 0€ CUVAPTNON [E TOV KN-
Sepdva Nou Ba KATAoKEUAOTE!, YiveTal n enggepyacia
TOU YNn@IakoU ekPayeiou, oav va gixause unpootd pag
€va YUYIvo eKuayEio kal va xpeiaZotav va To S10pow-
OOULE.

Me €181k npdypaupa EpYansiwv unopouus, avanoya
ME TO TI BEAOUUE va NETUXOUUE, va SI0PBWOOUME TIC
OTPOPEC TOU OWMATOC WE EEGAEIPN TWV UBWV (KNOEUOVAC
TUNou DDB) 1 va MIECOUE I8IAITEPA OTIC NEPIOXEC TWV
UBwV via unepdidpbwon (Kndeudvag Tunou Cheneau).
MnopoUPE va EUBUYPAUMIOOUWE TIC KAIOEIC TWV OUWV
Kal TG AEKAVNG Kal YEVIKA pag divovtal OAa Ta Yn@iakd
EPYAAEIa yIa va dnuUIoupynBEl Eva eKUAYEIO 16aAVIKO,
XWPEIC TEXVIKA AGON, Nou 6a XxpnoIYONOoINBE( yia Ttnv
KOTAOKEUN TOU KNOEPOVa (EIKOVa 7).

OnokANpwvovtag tnv d1adikacia eNeEspyaciag Tou
EKUAYEIOU, ONUIOUPYEITAl Eva APXEIO UE NANPOWYOPIEC,
avandywg Tou unxavnuatog CNC (6nAadn Tou navio-
yPA®pOoU) Nou 6a xpnoluonoindei yia To okANIoua Tou
TeNIkoU NponAAdouaToC.

Kataokeun tou tenIKkou NnponAdopatog

O1 unxaveg CNC, n navtoypdol otny EARNVIKNA YAWO-
0q, €ival JNXavAPOTa NoU PE TNV XPNOoN EISIKWV NPO-
ypauudtwyv CAM (computer assisted manufacturing),
METATPENOUY, JE TNV BONBEIO KONTIKWV EPYAAEIWY, TO
YNoIakd EKPAyEio o€ NPONAAcUQ.

Ta ynxavAuata autd uoidZouv pE Tdpvoug, OToUG
onoioug NEPIOTPEPETAl YUPW and tov AEovd Tng Jia
B&on, oTnv onoia TONOBETETAI KAl OTABEPONOIEITAl EVAQ
KUAIVOPOC and noAuoupeBAvN, avandyou UEYEBOUG UE
autd ToU NPAyMaTIKOU Ekuayeiou (sikdva 8).

Ev® nepIoTpépetal n BAon, €I0IKG KonTikG Epyaneia,
KIVOUMEVA KABETA NPOG auTAy, KAl TAUTOxpova napdn-
AnAa, okanidouv e AKPIBEIa XINIOOTOU, N OE OPICUEVEG
NEQINTWOEIC JE MEYAAUTEPN AKPIBEIA, TOV KUAIVOPO
@WOMNou, TENEINVOVTAG, VA EXEI OKANIOTEI 0€ AUTOV TO

Eikova 3.

Eikova 4.

Eikova 6.

Eikova 8.

Eikova 5.

Eikova 7.

Eikova 9.




< EKMAYEIO NOU Ba xpnoionoINBei peTeEneIta and To 0pbo-

naidIk® EPYAOTAPIO KATACKEUWY KNOEUOVWY (EIKOVA 9).

ZuZnAtnon

H xpnon, o€ enIngypéVa EpYAOTNPIA O€ ON0 TOV KOOWO, TNG
Ynoiaknhg texvonoyiag CAD — CAM, odnyei e Ttaxutnta o€
VEEC EUNEIPIEC, KABWG Kal 0 AUCEIC NEPIOOOTEPO AVEKTEQ
anod TOUG aoBeveig, Nou NPENEl SIAUECOU VOC KNdeuovVa
N vapdnka va unoBAnBoUv o€ ouvtnPENTIKN BEpansia.

XTh ZKOAiwaon, 6nou n 810p8waon TwV NAPAUOPPWOEWY
TNC onNovOUAIKAC OTAANG ival pia noAU ooBapn undoeon,
N OwWOTN angikovion Kal S16pBwon Toug 8a odnynoel otnv
KATOOKEUN evOg KatdAANAou KNdguova, UE ANOTEAEOUA
TNV ano@uyn evog YEYAAOU Kal ENNOVOU XEIPOUPYEIOU.

Y€ NEPINTWOEIC KATAYUATWY N OAEYUOVWV ONOVOUAIKAG
OTNANG OE KATAKEKAIMEVOUC OOBEVEIC, N XpNoN TNC TEXVO-
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Aoyiag CAD — CAM enitpénel th ANYN JETPWV AKPIBEIAG Nou
MEXPI TWPA NTav aduvatov, €9’ doov N xpnon yuyou dev
ntav duvatn AGYw TNG KATAKAIONG TwV A0BEV®V.

AANEC XPNOEIG, Nou chuegpa gival SUVATEG MECW TNG
texvonoyiag CAD — CAM kal AAwV €ISIKWV NPOYPAUUa-
TV, €ival, yia napddelyua, N aviKEIMEVIKN ENAVEEETAON
TOU a0BevoUCg e OKOAIWON O€ oUVTNPENTIKN Bepansia e
Kndeudva.

MExpI oNPEPQ, TA EPYANEIa MouU NPOaPEPOVTAl OTOV Op-
BonaIdIKO XEIPOUPYO NOU EXEI EEEIBIKEUBEI OTIC NABAOEIQ
onovOUAIKAG OTNANG, €ival N YETPNON UE OKOAINWUETPO
KAl KAIOIUETPO, EVW BACIKO EPYANEIO gival N HETPNON TNG
ywviag Cobb, afAAd Kal TWV OTPOPWV 0€ aNAENAAANAEQ
akTivoypagieg. Kanoiol ouvaden®ol xpnaoiuonoiouv thy
oUyKpIon SIAPOPETIKWY, ava ENAVEEETACN, PWTOYPAPIWV

TOU a0Bevoug, o€ SIAPOPEC OTACEIC KABWC Kal O bending
test, v a&loonueinTn ATav OTO NAPENBAY Kal N XpHhon
TOou @aivouevou Moiré.

Mg Tnv XpNon Tou Laser scanner kal evog €I0IKOU Npo-
YPAUMUATOC OUYKPIONG SIAQOPETIKWY CAPWOEWY, O 0p-
BonaIdIKOC UNOPEI va EXEl AVTIKEIMEVIKA anoteAEouata
yia Tnv BEATIOON N OxI TNG OKOAIWONG, 0E SIAPOPETIKES
ENAVEEETAOEIC. LTOIXEIO ONWE N PEiwon Tou UBou divovtal
ME akpiBela xiniootou and Ta Npoypduuata autd.

Eniong, onuavtiké pdno otnv xpnon tng CAD — CAM te-
Xvonoyiag naidel kal n Katdpynon Tng enwouvng, YUxIika,
yia &vav EnBo, diadikaoiag ANYNG yUYIvou EKUAYEIOU, MOu
TOV «AEPWVEI» CWUATIKA KAl PUXIKA, EEKIVOVTAG NBN JE TNV
ANYN UETPWV TNV JEIWPEVN compliance OTnv e@apuoyn
TOU KNdEUOVA.

Tupngpaouata

H Xxphon tng Yneiakng TeExvVono-
yiac CAD — CAM OTn ouvtnpntiknA,
o€ NPWIN @don, 6spansia Twv Na-
BNoswVv TNC oNovAUAIKAG OTAANG
npoo@épel NoNAG kal undoxetal
akOUN NEPIOOOTEPA: AVTIKEIMEVIKN
KAIVIKN EEETAON KAI KATAOKEUN APTIWV
KNOEUOVWV XWPIC TEXVIKG RGN Kal
&AAa NoAAQ, Nou Pag avapévouy ta
nPOoEXN Xpovia, JE TN XPNon TNG
YNPIOKAG TEXVONOYIOG oTNV unnpe-
oia Ttng OpBONAISIKAC XEIPOUPYIKAG,
TNC KAT' €EOXNV TEXVIKNG IATPIKAG
€101IKdTNTAg
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