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KE®OAAAIO NEMNTO

NYPOXQMATA

M 5.1 Eicaywyn

A@oU OAOKANPwWBOEl N KATAOKEUN TOU KEPLVOU TIPOTUTOU (OMOLOUA-
TOQ), OTNn ouvEXELa aKoAouBel n HeTaTPOMT) TOU 0 PMETAAALKO OKEAETO,
n omoia OuwS MPOUTOBETEL TNV TOTIOBETNON TWV AYWYWLV XUTEUONG, TNV
agaipeon Tou TPOTUTOU and TO eKHAyEio Kal Tn dnuloupyia evog Ka-
AOUTILOU PECQ OTO OT0i0 Ba elO0peUOel TO AlwPeEVOo PETAAAO 1) Kpdua. Na
N Onuloupyia Tou KaAoutiloU, Ba TIPETIEL TO KEPLVO TIPOTUTIO VA KAAUPBEL
ard éva UAIKO avBeKTIKO 0Tn Bepuokpacia otnv oroia Aelwvel TO Ué-
TaAAO 1) TO Kpdua.

H kGAuWn Tou KEPLVOU TIPOTUTOU e TO BepoavBeKTIKO UALKO ovouddle-
TalL EMEVOUON KAl TO UALKO TIOU XpPnoLldorole{tal yla Tnv emnévoucn ovoud-
CeTal upoxwua.

Ta nupoxwuata eival Bepuoavbe-

KTIKA UALKQ, TIou artoteAouvtal Baot- 207
KA amd OPUKTEGQ KPUOTAAAIKEG ouaieq 181 | ecouun
Kal Ta ormoid, KUKAOQOPOUV He TN 1? Ltno
HOP®N AETITOKOKKNG 1] XOVOPOKOKKNG 124
oKoVNG, avakartelovtal ue vepd oxn- Lot __| vveookomukh
patifovtag paleq ouumnayeiq kat ool
OKANpPEGQ, ou dev aAAolwvovtal and 0.4l
uPnAéqg Bepuokpaoieg.® 0.2t

2710 onueio auto va umevBupicouue GUGTOAN S1a0ToAn
OTL T €MEVOUOT TOU KEPIVOU MPOTUTIOU Eik. 5.1. E&ioopponnon twv ouoToAwv
MPETEL va yiveTal oUVTouQ, YIATL LETA  Tou KeploU Kai Tou KpduaTtoc ané Ti¢ dla-
ano mapapovn 45min ekToq ekapyeiou FTOAES TOU MUpOXWUATOG

0.84

YPAUUIKA %

__| Keot MEEWS

MeTa TNV KPUOTAAAWON TOU MUPOXWHATOG, TO KEPLVO TPOTUMO e€agpmvetal Peoa oe eldlkoug KABA-
VOUG Kal €T0L HEOA OTO KAAOUTIL dnUIOUPYE(TAL O XWPOG ToV oToio Ba kataAdpel To Aelwuévo PETAANO,
Tou Ba pag dwoel wa UeTAAAIKA KAtaokeun Opola e To KEPLVO TIPOTAQoHA.

o
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TO TIPOTUTIO TTIAPALOPPOVETAL, AOYW TNG ATIEAEUBEPWONG ECWTEPLIKWV TACEWV
(Xpovog XaAAoewg).

To nupdXwua SUWE eKTOS and Tn Onuloupyia Tou KAAouroU Kal Tnv
avtoxr Tou o€ UPNAEQ Bepuokpaoieg, Ba TipETEel va Uropel va dlaoTEAAE-
TaL 1600, 600 XpeldleTal yia va avtippornBei n CUCTOAR TOU KPAUATOR Ka-
TA TN O0TEPEOTIOINOT) TOU KABWG KAl 1 CUCTOAN TOU Keplou e&altiag Twv He-
TaBoAwv NG Bepuokpaciag. EAv de yivel auto, n LETAAALKY) KaTAOKeUn Ba
elval Kata oAU HIKPOTEPN ATd TO KEPLVO OPOoiwUa.

2UYKEKPLUEVA N CUCTOAR TIOU TIPETIEL VA AVTIPPOTACEL TO IUpOXWHA gival
TO dBpolopa TG cUCTOANG Tou keptoU (0,1-0,5%) Kal TnG CUCTOANG TOU Kpd-
partog (1,25-2%) (Ewk. 5.1).

H dpdon Twv nupoxwuatwyv urnopei va dobei pe tnv napakatw e&iowon:

2UOTOAN KeploU + 2UOTOAN Kpduatog = AlaoToAn nupoxwuarog (oia-
0TOoAN MNénG + UYPOOKOTIKY OlaoTOAN + BEpUIKT OlAOTOAN).

M 5.2 18160TnTEG MTOU TIPEMEl va £XEI €va TUPOXWHA

Eva nupdxwua yla odoVTIATPLKNA XPROT Ba TIpETEL va €XEL TIG AKOAOU-
Beg 1dLOTNTEG:

* Na dnuloupyei Agia empdvela kat va avarapayel pe akpipela tig Ae-
TITOUEPELEG TOU KEPLVOU TIPOTUTIOU.

+ 'Otav BepuaiveTal oe UPNAEQ Bepokpaoieg dev ipénel va dlaomrdTal
€UKOAQ, (OTE va Unv areAeubBepnvovTal agpla mou priopei va dla-
Bpwoouv Tnv emiepavela Tou KPAUATOG.

* Na pnv avTidpa XnULKa Pe To XUTEUOUEVO Kpauda.

* Na eival apkeTd nmopwdeg Kal dlarepatd, wote kKAtd ) oladikacia
NG XUTEUONG va OLeUKOAUVEL TN dlapUYR Twv agpiwv arod v Kol-
AOTNTA TOU KaAouriioUu. Na unv eivat Opwg utiepBoALkd opwdeg, yla-
Ti TOTE OnuIoupyoUvVTaAlL AVWUAAIEG OTNV €MIPAvELA TOU XUTOU.

* Na eupavifel OlAoTOAN, TETOIA WOTE va AVTIOTABUICEL TN CUCTOAR
TOU KEPLVOU TIPOTUTIOU KAl TOU UETAAAOU.

* To KPUOTOAAWUEVO TIUPOXWHA TIPETIEL VA €XEL APKETT) AVTOXA, Yla va
MNV KIvOuveUOoel KATA TOUG XELPLOWOUG (1dlaiTepa yla Ta TIUPOXMA-
TA TWV HEPLIKWOY 0OOVTOOTOLXLWOV).

* H eowTepLkn empavela Tou KaAourlou Ba TPETEL va eival avOeKTIKA
o€ BeppoKpaoia dwuatiou, aAAd kat oe uPnAdTEPEG BEPOKPAODIEG,

o
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yla va avtéxel otn duvaun mpdoKPOoUOoNS TOU XUTEudUeEVoU Kpdua-
TOG KAl va W1 OnuloupyouvTal pWYHES OTIC UPNAEG BEPUOKPAOIEG.
MeTd TNV OAOKARPWON NG XUTEUONG TO TIUPOXWUQ, TIPETIEL va ATIO-
MaKpUveTal EUKOAQ amod TNV em@Avela Tou HETAAAOU.

To rupdxwua Ba mpérel va eival envo, ylati uetd tn dtadikacia tTng
XUTEUONG TO KAAOUTIL KATAOTPEPETAL.

Mpémel va eival eUKOAO OTn XPnon Kat va KpuoTaAAwveTal (mRdel)
OXETIKA Ypryopa.

Mpémel va avagepBei 0TI dev untdpxel Kavéva UPOXWUA TIou va KAAU-
TTeL IkavorionTiké dAeg TIg tapanavw mpournobéoelq.

2NV 0d0VTIATPLKY XpPnolporiolouvtal dldgopa €idn Kpapatwv pe dla-
POPETIKO BepuoKpacotakd dldotnua THENG Kal He OLAPOPETIKO CUVTEAEDTN
BepUIKAG OLA0TOAAG. ' autd yla kGBe €idog KpAuaTog Ba TPETEL va Xpn-
OlJoTIOlE(TAL EKEIVOG O TUTIOC TOU TIUPOXWUATOG, TIOU AVTATIOKPIVETAL KA-
AUTEPQA OTIG PUOLKOUNXAVLIKEG BLOTNTEG TOU KPAUATOG.

M 5.3 Z0oTtaon Kai Tagivounon mMupoXwWHAaTwWV

Ta ouyxpova rnupoxwuata eivat yeiypata tplav dlapopeTIK®V OPddwyV
UALKQV:

Mupavroxeq oucieqg. Eival un peTaAAIKEG oucieq pe uPnAo onueio
THENG, mou xapaktnpifovral and QUOIKOUNXAVIKA oTabepdTINTA OTIQ
UPnA€g Bepuokpaoieq. TETolEG ouaieg eival oL dLAPOPES KPUOTAAAL-
KEG HopPPEG Tou dloEeldiou Tou muplTiou, éMwe o xaAadiag, Kal o Xpt-
OToBaAiTng.

2uvoeTIKEG ouoieq. Eival anapaitnTeg yia 10 oxnuatiopud plag ou-
VEKTLKNG 0TepEN G HAlag oTo UpdXwUa. TETolEG ouoieg eival KUpiwg
n yuyog, aAAa kat AAAEG OTIWG TO TUPLTLKG VATPLO, TO TIUPLTLKO albu-
AlO, TO PWOPOPIKO VATPLO, TO BEUKO AUU®DVLO K.Q.

PuBuioTiIkKéEQ R emmpb60oBeTeEg oucieg. XpnowdorolouvTal yla va
BeATIOOOUV TIG LOLOTNTEG TWV TIUPOXWUATWY. TETOLlEG oUTieq ival
0 avBpakag, 1o Bopikd o&U, n okdvn XaAkou, To Bellkd KAALO, TO
XAwpLouxo vAaTplo K.a.

Ta nupoxwuata dlakpivovtal 0TOUG MAPAKATW TUTIOUG:

AmAd nmupoxwuara. Eival autd mou nepléXouv cav cUVOETIKN ousia
YUy (upoxwuata yugou).

o
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+ EI101ka nupoxwpara. Eival autd mou dev mnepléxouv yuo oav ouv-
OETIKA oudia Kal dlakpivovTal: a) 2Ta NMUPOXMHUATA GWCPOPLKOU TU-
Tou Kal B) 2Ta MUPOXWHATA TIUPLTIKOU TUTIOU.

* NMupoxwpuara yia cuyk6AAnon.

OL TUTTOL TWV TIUPOXWHATWV OLAPEPOUY OTIG IOLOTNTES KAl TIG XPNOELG TOUG.

H 5.4 ATAG mupoxwpata - Mupoxwuata yoyou

5.4.1 Z0vBeon

Ta nupoxwuata yuyou xpnotuotiolouvtal amno TIG apXEG ToU al®va Jag
ME TN MOPOT) TIOU €XOUV Kal onuepa. Xpnolgoriolouvtal Kupiwg yla tn xu-
Teuon Kpapdtwy XaunAou onueiou THENG, 6Nwe eival Ta kpduata Xpuoou
Kat Ta Katw Twv 1300°C Tképeva kpduata xpwuiou-koBaAtiou. Ta nupo-
XWpata rnepLExouv yugo oav ouvoeTikr ouoia (CaSO, - 1/2H,0) oe nooo-
016 25-45% Kal ocav TUPAvIoXn oucia xpnotuoroleital, To Slo&eidlo Tou
TUPLTIOU e TN Hop®T) CUVABWG Tou YaAadia Kal Tou XploToBaAitn.

Ak6uN xpnotluorolouvTal mpoobeTa, ONwe eival o foépaAkag, ou emniPpa-
ouvel Tnv MmN, tTo Bellkd VATPLO, TIoU eriTaxlvel TNV mEN Kat To XAwpt-
oUxo0 VATPLO, TO XAWPLOUXO KAALO Kal TOo XAwploUuxo AiBlo, Tou au&avouv
N BepULKn SLAOTOAT. AKOUN XPNOLLoTIoloUVTAl XPWOTIKEG TIou Bonbouv
OTO OlAXWPELOUO TOU €i00UC TWV TIUPOXWHATWV.

H yulog mou meplexetal eival Tou TUTIOU TNG A-nuLEvudpng HopPng
(OKANPTN YUYOg), emeldn €Xel KAAUTEPEQ BLOTNTEG and TNV B-nuévudpn
MOP®T| (KOLvT) YUPOG) Kal XpnoLuoToLleital oav CUVOETIKN ouaia, ylati kata
TNV MAEN oxnuati¢el diKTUO KPUOTAAAWV OTO OTI0I0 CUYKPATOUVTAL TA UTIO-
Aolma cuoTATIKA TOU TIUPOXWHATOG.

5.4.2 1816TnTEQ

a. AiaoroAn mR&ng N uOoIKn d1a0TOAR

‘Otav avapelxbei okdvn MUPOXWUATOG Kal vePO, dnuloupyeitatl pa pala
UALKOU (TTIOATOG) TIoUu OTAdLaKA KPUOTAAAWveTaAl, TACEL evw Tautdxpova
arteAeuBepwvetal BeppdtnTa. AuTd ogeiletal otnv mHEN TS yuyou. O
Xpévocg MENG TwV TIUPOXWHATWY YUPoU KupdiveTal CUPPWVA PE TNV TIPOo-
olaypaor) No Il tng A.D.A. amé 5-25 min. O ouvnBng xpovog mMéng eival
peETAEU 9-18 min.

o
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Mapdayovteg mou ernpedlouv 1o Xpdévo HENG eival:
H avaAoyia vepou-okovng. AuEnon tou vepoU TIpoKaAei augnon tou

Xpoévou THENG ToU TIUPOXWHUATOG.

H Bepuokpacia Tou vepou. H au&non tng Bepuokpaciag Tou vepou

MELOVEL TO XpOVo THENG.
O TpdMOg AvauLENG.

H augnuévn meplekTikOTNTA YUYOU OTO TIUPOXWHA HELWVEL TO XPOVO

TMENG.

H diaoctoAr m&ng naipvel Tipég amnd 0,3-0,5% kat’ éyko kal dev Ba Tpé-
ret va &emnepva 10 0,5% (rpodiaypar) Tng A.D.A.). Ta ouyxpova Tupoxw-
paTta €xouv OlacToArn mMAENS peExpL 0,4% (Eik. 5.2).

Mapdayovteg mou ennpedlouv 1n dlacToAr mAENG eivail:

6.

O xpévog uUiEng. AuEnon Tou
Xpovou au&davel Tnv SLACTOAN
H oxéon vepou-okovng. '‘Oco
MEPLOCOTEPO VEPO XPNOLUOTIOL-
eital, 1600 PIKpOTEPN eival 1
OlaoToAN HENG.

H xprion pubuloTIKwV OUusLWV,
uropel va au€noel t OlaoToAn
méng.

To naxog Kal 1o €id0g TOU Ke-
plou.

O Ttpbmog avaulEng. Exet Bpe-
Beil 6TL n QUOLKRA SlAOTOAN TOU
TTUPOXWHATOG MELOVETAL ON-
MaVTIKG, 6Tav n ene&epyaoia

1.8 4

dltacToAn %

0.8 4

0.6 1

0.4

0.2 1

0.0

T T
10 20 30
Xpovog (Aemta)

Eik. 5.2 KaumuAeg 61aotoAng mupoxw-
uatog. (A) dtaotoAn nnéng kat (B) uypo-

TOU Yivel Og KevO AEPOG OKOMKI S1aoToAn

(Vacuum).

Yypookomikn diaotoAny mi&éng

YYPOOKOTUKY) dLACTOAN MNENG eival n YPAWULKY SLAOTOAN TIoU eppavide-
TAL OTO TUPOXWUA, 6TAV KATA TNV KPUCOTAAAWOT) TOU £pBeL O€ AP UE VE-
p06. Auto prmopei va ouppei, av tonoBetnBei 0o dakTUALOG oe UdATOAOUTPO
(LeTA TNV eMéEVOUON TOU KEPLVOU OUOLOUATOG) N UE EVOTAAAEN vEPOU OTNV

eAeUBepN eTLPAVELA TOU TIUPOXWHATOG.

o
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2Uupwva pe TIg mpodilaypa®ég g A.D.A., n UYPOOKOTILKY] OLAOTOAT
npénel va eival peta&u tou 1,2-2,2%.

Ot KupldTEPOL TIAPAYOVTEG TIOU EMNPEACOUV TNV UYPOOKOTILKA SLACTOAN
eivat:

* H ouvBeon Tou MUPOXWUATOG.

* H avahoyia vepou-okovng. H au&non tng noodTnTag Tou vepou WEL-

(WVEL TO TIOOOOTO TNG UYPOOKOTIKAG OLAOTOANG.

* H nAkia tou nupoxwuatog. ‘Oco mio maAtd eival 1600 UIKpOTEPN Ei-

val 1 OlacTOAT TOU TIUPOXMUATOG.
* 0O xpdvog avaulEng. AuEnon tou xpovou avaulEng augavel tnv uypo-
OKOTILKT] OLAOTOAT).

+ O xpo6vog eppubiong oto udatoAoutpo. H diactoAn au&avetal av to
MUPOXWUA £pBeEL OE eMAPT) UE TO VEPO TIPLV APXiOEL N KPUOTAAAWON
N MEXPL Va XAoel TN YuaAada Tou.

H yuyog dev eival anmapaitntn yla v UypoOoKOTIKA OLACTOAT, ylati na-
patnpeital kat oTa MUPOXWHATA TIoU deV €XOUV YUPO WG OUVOETLKY ouaia.
Autd oupBaivel, yati To vepd EAKeTal YUpw ard Ta popta tou SiO,, pe
AMOTEAECNA VA TIPOKAAEL SLAXWPLONO TWV HopiwVv Kal OLACTOAT.

2uvoyicovtag avapepoupe 6,TL EMELDN 1 UYPOOKOTILKY] dLAOTOAR £&ap-
Tatal and peyalo aplbud aotdbunTtwy napayoéviwy, aulopnreital n xpen-
OlJoTIoinon NG OTA 0OOVTIATPLIKA XUTA.

Y- Ocpuikn d1aoToAn

OepuLkh dlAOTOAR eival N YPAUULK: SLAOTOAR Tou ugpioTaTal To Tupod-
Xwua otav BepuavBei péxpl tn Bepuokpacia xuteuong. Ogeiletal aro-
KAEIOTIKA OTA BEPUOAVOEKTIKA OUCTATIKA Tou Tupoxwuatog dnAadr oTo
OL0&eidlo Tou mupLTiou.

H Bepuikn SLACTOAN €ival n 1O ONUAVTIKA SLACTOAT TOU TIUPOXWHATOG
KAl KupaiveTtal avaAoya e tov TUMO Tou Tupoxwuatog and 0,5-2%, o€
Bepuokpacia 6xtL mavw and 700°C. H Bepuokpacia auth eival onuavTikh
yla ta anAd nupoxmwuata, yati mdvw ar’ authv n yugog diacndrat, are-
AeuBepwvovTag Belouya agpla, Ta omoia MPooBAAAOUV TNV TLPAVELA TWV
Xpuookpaudtwyv. Katd tn dldpkela tng B€puavong Ta ouoTATIKA TOU TiU-
POXWUATOG TNG YUYOU TTapoucLAlouv dLAPOPETLKY) TO KABEVA PUCLKOXN L
KA ouureptpopd. H yuPog OUCTEAAETAL, eV TO OLOEEIOLO0 TOU TUPLTIOU
OlaOTEAAETAL.

o
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[Mpokelwévou va €XOoUlEe OLAOTOAT TOU TIUPOXWHUATOG, TIPETEL va avTlp-
poreital n cucToAR NG Yuyou ard tnv SLaCTOAT ToU TUpLTiou.

2NV BEPULKT SLAOTOAT TOU MUPOXWHATOG ETIOPOUV:

* H noodétnta tou nupitiou. ‘Oco au&dvetal n mMocoOTNTA TOU TUPLTIOU
au&aveTtal kat n BepuLKr) OLACTOAT.

* H popon tou mupttiou. Tn peyaAutepn SLACTOAR eudavidel o Xpl-
OToBaAiTng, LETA 0 XaAaliag Kal TEAEUTAIOG O TPLOUWITNG.

¢ Ta xnuika mpocBeta. Na napadelyua, UIKPESG MOCOTNTESG XAwpPLoU-
XOU vatpiou 1 AlBiou 1 kaAiou au&dvouv Tn BepuIkn dlACTOAT|. Eti-
ong 1o Boplkd ofu au&dvel Tn Bepulkr OLACTOAY, TIPOKAAEL OUWG
adpoTNTa OTNV EMPAVELD TWV XUTWV.

* H avaloyia vepou-okévng. O AemtdéppeucTOq TOATOG UIKpaivel Tn
BepuIkA SlACTOAY. I'L" autd TpETEL va TNPoUvTal OXOAACTIKA oL ava-
Aoyieg 1ou divel 0 KATAOKEUAOTAG Yla To KABe TUpdXwHQ.

0. 2uoTtoAn kard Ttnv améyuén

MeTd T B¢puavon Tou rupoxwuatog (otoug 700°C), mpérmel va yivel
AUECWE N XUTEUON, YIATI, AV TO TIUPOXWHA KPUWOEL OTn Bepuokpacia Tou
neplBaAAovTog napouctdlel oTadlakn cuoToAr. ‘Otav To MUPOXWHA aro-
KTAOEL TN Bepuokpacia TePIBAAAOVTOG EXEL TN HEYAAUTEPT CUCTOAT.

[Mpe€rel va onuelwbei OTL dev TpETEL va avabepuaiveTal To TUPOXWUA
TIOU €XEL KPpUWOElL, eMELdN) EKTOC TWV AAAwV dnuloupyouvTal oTn pala tou
MIKPOPWYHEG UE amOTEAEOUA TN dnuloupyia mpoBANUATIKOV XUTtwy. Eniong
Tpérel 1 XUTEUOT) TOU TIUPOXWHATOG HETA TNV aaipeon Tou daKTuAiou arod
TO QOUPVO, Va YiveTal TIOAU ypryopq, yia va TApoule akpLBEG XUTO.

€. Avroxn oc duvdueig BAiyng
AUO wpeg LETA TNV TAEN TOU TIUPOXWHATOG, N dUvaun TIOU arnalteital
yla ™ BAiYPn Tou dev Ba mpémel va eival uikpotepn amnod 24,86x105N/m?2.

O mapayovteg amnod touqg omoioug e€aptatal n BAIYN eival ot €&€ng:

* H avaloyia vepou-okévng. H peydAn noodtnta vepou HELMVEL TNV
avTOX1) TOU TIUPOXMWHUATOC.

* H Beppokpacia nmou BeppaiveTtal Eva MUPOXWUA ermMpPeAleL TNV avto-
XN TOu oTn BAIYN.

* Eva nupdxwpa 1O oroio aroPuxdnke €xel pelwUEVN avToxn, €&al-
Tiag TWV UIKPOOKOTIK®WV PWYHWOOEWV 0TN MAla Tou.

o
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+ Ta nupoxwuaTa Tou TEPLEXOUV XAWPLOUXO VATPELO, €XOUV EAATTWUE-
v avtoxn o6tav Bepuaivovtal otoug 700°C.

+ O TUTMOG KaL n MoodTNTA NG CUVOETIKAG ouciag. EToL n mpoobrkn a-
avti B-nuievudpng auv€avel oAU tnv avtoxn. Emiong n mooétnTa tng
yUyou &€ Ba mpérel va eival Katw anod 15%.

H avtoxn otn BAiYn Tou rnupoxwpatog dev Ba mpérel va eival TIoAU pe-

YAAn, yiati urntdpxel OROC KATAOTPOPN|C TOU XUTOU, KATA TNV YUEN Tou Alw-
MEVOU KPpAUATOG, TIOU EKONAWVETAL 0av OTPERAWON 1 pAyloua Tou XuTou.

oT. MéyeBo¢ KOKKwWV

Eva nupdxwpua mpenel va aroteAeital and Pikpoug KOKkoug dlokel-
olou Tou TupLTiou, yiati e€aptwvrtal MoAAEG 1BLOTNTEG arr’auTd 1.X. 600
MIKPOTEPO eival To PEYEBOG TwV KOKKWYV, TOCO To Aeia emipdavela Ba
£€XEL TO XUTO.

Ta MupoX®UATA TIPETIEL AKOUN VA aToTEAOUVTAL AT KOKKOUG dLapOpwV
HEYEBWYV, Yla va SlEUKOAUVETAL N £E000C TOU AEpa KATA TN XUTEUOM.

AKOUN, ol KOKKOL eviaiou UIKpoU peyéBoug divouv XUt ateAn i Kal Ue
OpoUG, v ol yeydilou peyéBoug eviaiol KOKKol divouv XuTtd pe adpn
eTiLpAavela.

Na onuelwbei 6TL Ta AeTOKOKKA e Alyn YUPO rupoXwuata, divouv Xu-
TA e TIOpOoUG, eneldn eunodifouv Tnv €£000 Tou agpa and To KAAOUTIL Kal
arattouv I XpHon KOV aynynv eEagpwong.

{. AmoOnkeuon

H amoBnkeuon mpémel va yivetal oe agpooTeyn doxeiq, yiati n uypacia
TOU TIEPLBAAAOVTOG eTIIOPA OUCUEV(MC OTO TIUPOXWHA. Ta doxeia mpemnel va
avoiyovtal yla 600 1o duvaTtov UIKpoTeEPOo dldotnua. Ta cuoTaTika Tou Tu-
POXWUATOG £XOUV OLAPOPETIKO e1dIKS BApog, he anoTéAeoua Ta BapuTtepa
va Kabllavouv. AuTo oe éva TaALld Tupoxwua Ba £xeL apvnTikp emidpaon
OTIG OLOTNTEG ToUu. ' auTd Ba mpémel To TIUPOXWHA va ayopdletal oe Wi-
KpEGQ TI0OOTNTEG.

M 5.5 E1601ka mupoxwpuarta

5.5.1 MNMupoxwpata ¢wWoPOPIKOU TUTTOU
Ta nupoxwuata autd avtéxouv oe Bepuokpaocieg mavw arod 750°C kal
XPNOLJOTIoOUVTAL Yl Tn XUTEUOTN OXL MOVO TWV KPAUATWV XpuoouU (ue

o
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UPnAo BepUOKPACLaKO dlacTnua THENG), aAAd kat yia tn xuteuon Kpaud-
TWV apyupou-rtaAAadiou, KaBWG KAl TWV BACIKOV KPAUATWV (XpWwiou-Ko-
BaATtiou, xpwpuiou-vikeAiou). H dlapopd Toug and Ta anAd nupoxwuata i-
val n OUVOETIKN oucia mou Ta KAvel Tio BepuoavBekTIKA. ' auTto Teivouv
va avTIKATAOTAOOUV Ta AAAa rupoxmuata.

5.5.1.1 Zuv@eon

AroteAouvTal and TUPLAVIOXEG OUCieq, amd CUVOETIKN oucdia Kal arnod
OlAPOPES XNUIKEG TIPOCBNKEG:

MupidvToxa ocuoTaTika. XpnoLLorolouvTal ol AAAOTPOTIKESG HOPPEG TOU
nupttiou (xaAadiag, xptotoBaAitng) oe mocootd 80%.

ZuvOlETIKA oucdia. Xpnoluoroleital To MUPLTIKO VATPLO, TO TUPLTIKO albu-
AlO, TO BEUKO AUUOVIO, TO PWOPOPIKO VATPLO, TO PWOPOPIKS AUUWOVLO. ZU-
VIBWS XPNOLLOTIOLEITAL TO PWOPOPLIKO HOVO-AUUDOVLIO, TIOU gival Bepuoav-
BEKTLKO KAl EVOWUATWOVETAL OTN OKOVT).

Ai1apopeg XNHIKEG ouoieq. TeToleg eival TO XAwpLoUxo vaTplo, To Bopl-
K6 0&U, TO BellkO KAALO, N OKOVN XaAKoU Kal o&eldiou Tou payvnoiou.

Ol oucieqg autég BonBouv oTnv emTaxuvon n emPpaduvon TV XNUIKOV
avTdpdoewy Kata tnv m&n Tou TIUPOXWHATOG.

Emniong o€ oplouéva nupoxwuata npooTtibetal ypapitng, o omnoiog dnut-
oupyYel avaywylkn atpdoealpa Kat divel kabapd xutd (dlaitepa yia kKpa-
pata xpuoou). 3ta kpduata apyupou-rtaAAadiou ruoteueTal OTL N TIAPOU-
oia dvBpaka ernpedlel SUCUEVWC TO KpAua.

5.5.1.2 MNMné&n

H okévn Tou nMupoxwuaTog avautyvueTal ue vepd 1 ue éva udatiko KoA-
Aoeldeg nuptTikd evaliwpnua. Me tnv avauelén areAeubBepwvovtal uwoPo-
plKa WOVTQ, Ta oroia avtidpouVv Ue TO METAAALKO o&eidlo (MgO) kat oxnua-
TiCouv evapuwvio PwoPoplkd payvrolo kal aroBaiAetal Bepuotnta:

NH4 - H,PO4 + MgO + 5H,0O — NH4 MgPO, + 6H,0

To eEVAUUWOVIO QWOPOPLIKO HaYVACLO dpa oav OUVOETLKN ouaia Kal mpo-
KaAel Tnv MAEN Tou nMupoXwpatog divovTag TOU LKAVOTIOINTIKN avtoxn.

Katd tn 6€puavon Tou TIUPpOXWHUATOG 1 OUVOETIKA ousia avTiopa Ye 1o
nupitio kat divel oav TEAKA TPoléVTA PWOPOPLIKO payvholo kat o&eidlo
TOU payvnoiou pe avaAloiwto xaAadia f xpltotoBaAitn.

o
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O xpoévog mMéEng emnpedletal and 1o Xpoévo avauléng, tn Bepuokpa-
oila Tou uypou, Tnv avaioyia uypou-okovng, aAAd kat ard Tov Tporo
avaplEng g okovng TOU TUPOXWUATOG HE TO UYPO. ZUYKEKPLUEVA O
TPOMOG avauéng €xel onuaocia ywa Tnv akpiBela Twv AEMTOUEPELDV Kal
™ Onuloupyia Aeiwv ermpavel®v ota Xutd. '’ autd Ta Mupoxwuata au-
Td mpérel va avaplyvuovTal yia apkeTd XpOVOo HE UNXAVIKO avaulkTApa
o€ KeVO a€pog WOTE va yivetal owoTn Xnuikn avtidpaon (MARENG ouo-
OWMATWON OKOVNG-uypou) Kat mapdAAnAa va odlapeluyouv Ta agpla
npolévTa Tng avtidpaong yla va pnv dnuloupyouvTal avOUAAEG ETLOPA-
VEIEG OTA XUTA. Me Tn unxavikh avaulgn emtuyxavouue ypnyopn mén,
HEYAAUTEPN OLAOTOAN Kal Agieq eTPAVELEG TWV XUTWOV.

Na onuelwbei OTL cuoTvovTal UIKPOTEPOL OAKTUALOL YE Alya Képlva
ouolwpaTa, ylati oe ueyadAoug OAKTUALOUG HE TIOAAA KEPLVA OHOLOUATA QU-
Eavetal uttepBoAlkd n Beplokpacia, Pe AMOTEAEOUA VA EXOUUE TIPORANLA-
Ta oTa Kepld. Emniong, KATA TO YEUIOUA TOU OAKTUAIOU pe TUupOXwUA, n 86-
vnon tou dakTuAiou dev Ba mpémnel va eival peyding olapkelag, ylati uro-
pel va TIpoKANBel dlaxwPLOPOG TWV KOKKWV TOU TIUPOXWUATOG UE ATIOTEAE-
OMa XUTA PE QVOUAAEG ETILPAVELEG.

5.5.1.3 Oepuikn Kai uypookomikn 01a0ToAR

Ta rupoxwuaTta ¢woPoplkoU TUTou 6Tav avaulyvuovTal he vepd, T10Te
KaTd TN B€pUavor| Toug ePpaviouv CUOTOAN, ev OTav avaulyvuovtal Je
KOAAOELOEG TTUPLTIKO SLAAUNA, TOTE OTNV ApXT) ELPAVICOUV OUOTOAT) KAl LE-
TA dlaoToAn. Au€ouelwvovTag Tn CUYKEVTPWOT) TOU KOAAoELdoUG SlaAuua-
TOG UE TNV TIPOCOBAKN veEPOU eTIITUYXAVOUUE aTtd UIKPT) CUCTOAT HéEXPL UeE-
YAAn SlaCTOAN TOU TUPOXWHATOG. Kal ota mnmupoxwuaTta autd uriopei va
XpnotgorionBei n HEBOOOC TNG UYPOOKOTILKNG SLACTOANG, AAAG O dAKTU-
Alog mpérel va napaueivel yia 30-45 min oe vepo Bepuokpaociag 38°C.

5.5.1.4 Oepuikny ouoToAn

Ta nupoxwuaTta autd katd ) BEpuavor Toug eupavifouv CUCTOAT TIoU
opeileTal oTnv anoouvBeon ToU EVAUU®MVIOU WOPOPIKOU payvnoiou kat
yiveTal aiobntr ané tnv évtovn 0oun TNG agpwviag rmou areAeubBepwveTal.
‘Onwg Kat ota anAd nupoxmuata n cUCTOAR avTipporneital he Tn SLACTOAN
TOU TTUpLTIOU.

o
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5.5.1.5 Népwon

Ta nupoxwpata autd divouv cuvhnBwg Alyotepoug mdépoug, TiBavov
eneLdn) n avtidopaon tng MAENG cuvexifetal 600 autd BepuaivovTtal kat €10l
MITOPOUV va KAAUTTOVTAL arnd eVOOELG (TIUPLTIOPWOPOPIKES) TA KEVA, TIOU
onuioupyouvTal ETAEU TWV KOKKWV TOU TUpLTiou. Amattouv Ouwg T XpNH-
on €KWV aywymv eEAEPWONG TIPLV Ao TNV TEVOUCT TOU KEPLVOU OUOL-
WUATOC HE TIUPOXWHA,eEalTiag TG OUCKOAIAG dlapuyng Tou agpa ard To
KaAoUTil katd tn xUTeuoT.

5.5.1.6 Avroxin

H dnuloupyia MUPITIOPWOPOPIKDOV EVOOEWY KATA TNV &N Toug, poo-
0idel oTa MUpOoXWUATA auTd HeyaAn avioxn. ETol ye ta mupoxwuata auvta
MITOPOUV va XUTEUTOUV KPAUATa BACIKOV METAAAWY (XpwHiou-KOBAATIOU T
XPwUioU-vIKeEAIOU), TIOU ep@aviCouv peyaAluTtepn OLOCTOAN arod TA XPUOo-
kKpduata.

5.5.2 Mupoxwpuara mMupITIKOU TUTIOU

Ta nupoxwuaTta autd Kal Ta pwoPopLlkoU TUTIOU dlapEpouy arod Ta AA-
AQ, OoTov TUTIO NG CUVOETIKAG OUCiag TIOU TIEPLEXOUV, N OTIoia TA KAVEL Tie-
pLoooOTEPO avOeKTIKA 0 UYPNAEQ Bepuokpacieq amod ta aAAa €idn. Zta Tu-
pOXWUATA AUTA UropoUv va XUTEUTOUV Kpauata pe Bepuokpacia TAENG
ar6 1100-1200°C. XpnoluomnolouvTal Kupiwg yla tn XUTeuon KpaudTtwy pa-
OlK®OV PLETAANWV (XpwUiou-kKoBaATioU).

5.5.2.1 2uvOeon

AroteAouvTal ano dlogeidlo Tou nupttiou (SiO,) OTIG AANOTPOTIKEG TOU
MOp®ES (XaAadia, xploToBaAitn), and cuvoeTIKY ouaia Alyotepn amo 20%
KAl dLAPOPEG XNULKEG ouaieg. Ta ouoTaTIKA TOU TIUPOXMOUATOG AUTOU OUV-
ocovTal HeTa&U Toug Pe OUVOETIKA ouaia, n oroia eival KOAANOEIONG HopPPN
TOU TupLtiou og Katdotaon MNKTAG (gel). H KOAAOELORG LOPPT| TOU TUPLTI-
ou petarninrel anod Tnv uypr) kataotaon (sol), otn pop®r MNKTNg (gel), otn
BepUoOKpAOia TOU dWUATIOU KAl £TOL YiveTal n MMEN Tou Tupoxwuatog. Ta
KoAAoe€Ldr) dlaAupata Ttou nupttiou oxnuatiovrtal and MupLTIKG VATPLO 1)
QAlBUALKS TupiTLO.
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5.5.2.2 NMRé&n

To KoAAOELOEG DLAAUNA TNG OUVOETLKNG ouoiag avaulyvueTal e Tov Xa-
Aacia 1) Tov XploToBaAitn kat oxnuatietal nktn (gel) TMoAuTUpLTIKOU O&E-
0G. AKOun 01O piypa mpootiBetal o&eidlo Tou payvnoiou (0,5%) To oroio
€Xel yeyaAutepn avtoxr. To KoAAoeldEg SldAupa NG OUVOETLKAG ouoiag
BpiokeTtal apxlkd oe uypn pop®n (sol) kat uetd tnv avaulEn oxnuati¢eTat
n 1Kt Jopon (gel), n onoia agpudatwvetal e Bepuokpacia UIKPOTEPN
Twv 168°C ue anotéAeopa va euPavifetal OYKOUETPLIKT CUCTOAT, TIOU OVO-
padetal mpdaoivn cuoToAR. Etiong, eneldr o oxXnUATIONOG TNG TINKTNG eival
apyog, MpoacoTiBevTal 0TO KOAAOEIDEG SLAAUMA TOU ALBUALKOU TUPLTIOU api-
VEG, OTIWG N Tureptdivn Kal £T0L eTituyxavetatl taxutepn mnEn.

5.4.2.3 ZuoroAn miéng — Oepuikn ouoToAn

Katd tnv mR&n Tou MupoXwuaTog, oxnuatifetal n nnkKtr Tou KOAAOEL-
ooU¢ SLOAUUATOG, EVW AKOAOUBE( N CUOTOAN TOU TIUPOXWHATOG. TN OU-
OTOAN NG ENG npooTiBeTal Kat n BepUIKA CUCTOAT) TIoU euPavifeTal oTav
To TupOXwHa BeppavBei otoug 100-200°C. H cucotoAr] autr ogeiletal
otnv €€AtuLon aAKoOANG Kal vepoU (MPActvn GUOTOAN). 2Toug 675°C ep-
QavifeTtal Kal JLa TpiTn CUCTOAT, TIOU OPEIAETAL OTN LETATPOTT TNG MNKTAG
(gel) Tou moAunupLTikoU 0&€og o mupiTLo.

5.5.2.4 O¢epuikn diactoAn

Exel avapepBei 6TL N CUOTOAN KATA Tnv TMNMEN Kal Tn BEpUavon TPETEL va
avTippornBei and tn BepUIKr) CUCTOAR TOU MUPOXWHATOG. To UEYAAUTEPO WE-
P0G TNG OUCTOANAG avTipporeital ue 8Eppavon pexpt Toug 800°C armod 1n Bep-
MIKT) OLAOTOAR TWV AAAOTPOTIUK®V POopPwV Tou dloEeldiou Tou mupttiou. Akd-
Ma, oL apiveg Tou pooTiBevTal 0TO KOAAOEDEG OLAAUNA BonBouv oTnV avTl-
OTABUIoTN TNG OUOTOARG TMEEWG KAl TNG BEPUIKIC CUCTOANG TOU TIUPOXWMA-
TOG. H Bepuikn SLACTOAT TWV TIUPOXWUATWY AUTOV EAEYXETAL Ard TN HopPr
kal To TIood Tou SLo&eldiou ToU TIUPLTIOU Kal ard TO HEYEBOC TWV KOKKWV TOU.

5.5.2.5 AmofOnkeuon

Ta nmupoxwuaTa TUPLTIKOU TUMou dev €Xouv TPORANUA Ue tTnv arnobn-
KeuoT| Toug, 6cov agopd Ta uypd Tou cuvodeUouV T OKovn, éxouv dnAa-
On TIOAU ueydaAo Xpovo arobrikeuong.

o
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5.5.3 MupoxwpaTta yia cuyk6AAnon

Ta mupoxmuaTa Tou XPNOLUOoToloUVTal Yia OUYKOAANON mpérnel va
EKTTANPOVOUV JLAPOPETIKEG ATIALTNOELG, ATIO EKEIVEG TWV TIUPOXWHATWV
yla xuteuon. QoT600 Ta MUPOXWHUATA YA CUYKOAANnon eival mapoduola
ME TA TIUpOXWHATA Yia XUTEUOoN, TIou TepLlEXouv xaAadia kat yupo ocav
OUVOETIKY ouoia. Ta MUpoXWHATA Yla OUYKOAANOT, £XOUV UIKPOTEPN
OlaoTOAN amd Ta MUpOXWHUATA Yla XUTEUON KAl €ival MepLocOTEPO TIO-
pwon, woTe va OLlEUKOAUVOUV TNV apTldéTEPN Kal TaxuTtepn BEpuavon
TWV TIPOC CUYKOAANON TUNUATWV.

Mpémel va avagepbei OTL KATA TN CUYKOAANON, eival anapaitntn n opot-
OMopPPN BEPUAVON TOU TIUPOXWHATOC, Yl TNV ATIOPUYH PAYIOHATWY OTNV
eMPAavela Tou. '’ autd o€ OTOLEOONTIOTE CUYKOAAARDELG, N TIpoBEpuavon
TOU TIUPOXWHUATOG TIPETIEL VA YivVETAL O€ NAEKTPLKO pOoUpPVO.

M 5.6 EmAoynl TOU KATAAANAOU TTUPOXWHATOG

Katd tnv erAoyn Tou Tiupoxwuatog Ba mpérnet va AappBavovtal uroyn
ol €&N¢ MapdyovTeg:

* To €idog Tou Kpduatog nou Ba xpnotuornoindei.

o H TeXVIKN Tou Ba akoAoubnBei.

* To &idog Tou xuTOU.

Eva onuavtiké otolxeio ival ol TpOTOL UE TOUG oroioug Ba avTtiotab-
piooupe T CUCTOAR TOU KPAPATOG:

*  Me 1 BepuLkn) OLACTOAN TOU TUPOXWHATOG. 2’ AUTH TNV MEPIMTWon
TO TUPOXWHA TIOU Ba XpnOoLUoTIOAooUE Ba TIPETEL va €XEL BEPULKNA
Ola0TOAY) HeTa&U 1% Kal 2% (tunog | Tng A.D.A. Sp. No 2).

* Me TNV UYPOOKOTILKT] OLACTOAT) TOU TIUPOXWHATOG. 2NV NeEPIMTWON
auTn TO TUPOXWHA TIoOU Ba XPNOLUOTIOIooUNE Ba TpEMEL va €XEL
BepuLkn dlaoTtoAn pikpn (arnd 0,0% kat 0,6%, Tupoxwua turou Il
™™g A.D.A. Sp. No 2).

Nna Ta kpauata xpuoou pe xaunAd Bepuokpactako didotnua tHENG,
XPNOLUOTIOIOUUE AMAA TIUPOXWHATA, EVM YU aUuTA ue ueYalo Bepuokpaota-
KO dlaoTnUa TAENG, PWOPOPLKOU TUTIOU TIUPOXWUA.

la Kpauata apyupou — taAAadiou pe uPnAod dldotnua tEng, XpnoLuo-
ToloUUE PWOPOPLKA TTUPOXWUATA.

MNa 1a Kpauata twv Bacikov PETAAWY (XpwHiou-koBaATioUu-VIKEAIOU)

o
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OUVIOTATAL 1 XPNoN TUPOXWHATWV TIUPLTIKOU TUTIOU KAl HEPIKOV PWOPOPL-
KOV TIUPOXWHUATWYV, TIOU gival avBeKTIKA oe UPNAEG BEPOKPATiEG.

lNa ta kpauata apyupou-ttaAAadiou kal Bacikwv UETAAAWY, TO TUPO-
Xwua dev MPETEL va TEPLEXEL YpapiTn, ylati uropei va €xoupe TpoRAnua-
TA OTO OEOMO Ue TNV MOPCEAAVN 1] va EMNPEACTOUV APVNTIKA Ol UNXAVLIKEG
WBLOTNTEG TWV KPARATWV.

Toixwpa dakTuhiou

Kwvog peuoTol peTdAAou

ZTpOHA apIavTou

Aywyog xiTteuong
(eAayioTo mayog 1,5 mm)

Mupoxwpa

Képivo mpoTumo

}Gmm

Eik. 5.3. Sxnuatikn ameikovion KEPIVOU TPOTUTIOU TOMOBETNUEVOU OE TUPOXWUA
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ANAKE®AAAIQZH

A (POU OAOKANPWHEL N KATAOKEUT) TOU KEPLVOU TIPOTUTOU (OUOLDA-
TOG), OTN CUVEXELA OKOAOUBE(L N WETATPOTI TOU O UETAAAIKS
OKEAETO, 1N omoia OUWG TPOUMOBETEL TNV TOTIOBETNON TWV AYWYWV
xUteuong, TNV agaipeon Tou TPOTUTOU arod TO eKuayeio Kal Tn on-
Mloupyia evog KaAouTloU HECA OTO Oroio Ba elopeloel TO ALWUEVO
METAAAO 1 Kpdua. Na n dnuloupyia Tou KaAoutilou, Ba TIPETIEL TO KE-
pPLVO TIPOTUTO va KAAUPBEei amd eva UAIKO avBeKTIKO OTn BepUoKpa-
ola otnv oroia Aelwvel To HETAAAO 1] TO KpApQ.

H kdAuyn tou KEPLVOU TIPOTUTIOU HE TO BePUOAVOEKTIKO UALKO
ovoudleTal emévduon Kal To UAIKO TIou xpnoldomoleital yia tnv
ETEVOUOT) ovVouAleTaL TIUPOXWUA.

To mupéXwHa OUWG EKTOG arod Tn Onuloupyia Tou kKaAoutioU Kat
TNV avtoxn tou oe uPnAEg Beppokpaocieq, Ba mpémel va Unopei va
OlaoTéAAETAL, TOOO 000 XpeldleTal yia va avTipponnBei n CUOTOAN
TOU KPAUATOG KATA TNV OTEPEOTIOIMON TOU KABWG KAl N CUCTOAR Tou
Keplou e€altiag Twv yeTaBoAwv tng Bepuokpaaciag.

Ta ouyxpova mupoxwuaTta eival peiypata Tplov dlapopETIKOV
OMAOWV UALKQV:

e TIUPAVTOXEG OUGIEQ

* OUVOETIKEG OUCDiEQ

*  PUBLLOTIKEG N ETUMIPOOBETEG OUOIEQ

Ta nupoxmpata dlakpivovtal 0ToUG MAPAKATW TUTIOUG:

1. AnAd nupoxwuata. AuTd eplEXouv oav OUvOETIKY ouaia yuyo
2. E1d1kd nupoyxmwpuata. Autd dlakpivovTat:

a. oTa TIUPOXWHATA PWOPOPIKOU TUTIOU Kal

B. oTA TIUPOXWHUATA TIUPLTIKOU TUTIOU
3. Mupoxwuata yia cuykdAAnon

Katd tnv emAoyr Tou nupoxmwuatog Ba mpérnel va Aaypavovtal
uttioyn ol eERQ MapAayovTeg:

+ To €idog Tou Kpduatog rou Ba xpnoluorolnoei.

* H Texvikn mou Ba akoAoubnBei.

* To €idog TOU YUTOU.

o



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:11 SeAt 94

“ OAONTOTEXNIKA YAIKA

EPQTHZEIZ

Ti ovopddleTal MupoOXWUQ;

[Molog 0 POAOG TWV TIUPOXWHATWY;

lNati To nupdxwua TPETEL va SLACTEAAETAL;

Moleg eival ot KupldTEPEG OLOTNTEG, TIOU TIPETIEL VA €XEL €va TIU-

POXWUA;

[Tolwa eiva n ouotaon TWV MUPOXWHATWY;

6. Ze& 1oloug TUTouGg dlakpivovTal Ta NMUPoOXWUATA;

7. Tlolol mapayovTeg emnpeedlouv Tn QUOLKN SLACTOAR TWV TUPO-
XWHATwV and yuyo;

8. T[lolol mapdyovteg emmpealouv TNV UYPOOKOTIKNA SLACTOAR Twv
MUPOXWHATWYV artd yuyo;

9. [lolol mapayovteg emdpouyv 0Tn BEPULKT) SLACTOAN TOU TIUPOXW-
patog anéd yuyo;

10. Ano moloug napdyovteq e€aptaral n BAIYN Twv MUPOXWHATWY
ano yuyo;

11. TuyvwpiCeTte yla TNV arnobAKeUon TWV TIUPOXWHATWY;

12. lMota gival n ouvBeon TWV MUPOXWUATWY PWOPOPLIKOU TUTIOU;

13. And 11 emnpedleTal o Xpdvog TNENG TWV TIUPOXWHATWY PWOPO-
plKoU TUTOU;

14. TiL yvwpilete yla TNV mopwon TwV TUPOXWHATWYV PWOPOPLKOU
TUTOU;

15. TL yvwpiCete yla Tn oUvBeON TWV TUPOXWUATWY TIUPLTIKOU TU-
ou;

16. lolol mapdyovteg Ba npénel va AayBavovtal utt 6yLv katd tnv
EMIAOYRA TOU TIUPOXWUATOG;

17. Ti meplhappavel n mpoeTolpacia Tou dAKTUAIOU TIUPAKTWONG;

18. lMola ta nmAcovekTuarta arodé v avauelén Twv nMUpoXwUaTwy oe

pnxavikd avadeutnpa pe Kevo aépa;

o=
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KEPIA

M 6.1 Eicaywyn

Ta kepld eival oe kabnuepvr xprion oTnv 0doVTIATPIKN KAl 0TV 000VTO-
Texvia. XpnoluorolouvTtal 0TNV KATAOKEUT TIPOOBETIKWOY £PYACLOV OTIWG OTE-
PAVQV, YEPUPWYV, EVBETWY, ETEVBETWV, OAIKWV KAl UEPLKWV OOOVTOOTOLXLWV.
Eniong xpnoiuorolouvtal wg UAIKO Kataypapyv, yia KEpiva UPn apBpuwoewg
Kal o€ TIOAAEG AAAEG epyaoieg, OTIWG EYKIBWTIONS AMOTUNMWHATWY KTA. Ava-
Aoya pe TN xpron yla tnv oroia mpoopifovral, urndpxouv ToAAoL TUTOL Ke-
PLOV TIOU SLAPEPOUV WG TIPOG TNV OUVBEON Kal TIG WOLOTNTEG.

M 6.2 levika

Ta kepld XxwpiCovtal 0’ ekeiva ToU €XOUV PUOCLKN TIPOEAEUOT Kal O eKei-
va TIOU €X0UV TEXVNTY) TIPOEAEUOT). 2TA PUOIKA KePLA TiepAaupBavovtal Ta
QUTIKA, Ta (wIKA, KAl TA OPUKTA KePLA. Ta KePLA TEXVNTAG POEAEUONG TTA-
packeualovTal TEXVNTA OTO EPYACTAPLO KAl OVOUALovVTalL OUVBETIKA KepLd.

Ta KuplOTEPA QUTIKA KePLA e€ival n kapvaouumna, n oroia Aauypavetat
ard Ta QUAAa evog elOLKOU poivika Kal n KavteAila mou npogpxetal ano
olapopa £idn puTOV.

Ta KuploTepa CwIKA Kepld eival TO Kepi TNG HEALOCAG, KAL TO KNTELOV
OTEPUA (OTIEPUATOETO), TO OTI0I0 CUAAEYETAL QMO CUYKEKPLUEVEG KOLAOTN-
TEC TWV KEPAALLV OPLOPEVWV KNTQV.

Ta KuplOTEPA OPUKTA KEPLA eival n tapagivn, 1 knpoaoivn.

Ta ouvBeTIKA KepLA TTApacKeUAZoVTAL XNULIKA OTO £PYACTAPLO KAl TA KU-
plotepa eivat:

* To kepi moAualBuAeviou

* To kepi moAuo&ualBuieviou i ToAuo&EualBuAevo-yAUKOANG

* AAoyovwuéva kepld udpoyovavepakwv

* Ydpoyovmwuéva Kepla

* Kepld e0TEPWV-AAKOOAWV Kal 0EEWV

o
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Ta TeAeutaia xpovia €xouue Katapuyel otn AUOTN TWV CUVOETIKOV Ke-
pLOV, YLaTi €xouv TLo oTaBepES OLOTNTEG aArd TA PUOLKA Kepltd. Me tnv
TIPOOBNKN ETUMAEOV dLAPOPWY OUCLOV ATIOOKOTIOUPE OTNV KATAOKEUT| Ke-
POV LE OLaPOPETIKEG 1OLOTNTEG, TA oroia Ba avTarokpivovtal o0& CUYKe-
KPLUEVEG XPNOELG, TL.X. Ol PUOIKEG pnTiveg 6Tav avaulyvuovtal ue QuUoLkd
Kepld, 0ivouv OUVOETIKA KepLd e OUYKOAANTIKEG LOLOTNTEG.

Ta ocuyxpova odOVTOTEXVIKA KeEPLA eival diypaTta QUOIKOV KAl CUVOETL-
KOV KEPLWV, PUOLKWV KAl CUVBETIKWV PNTIVOV, AITTOV KAl XPWOTIKOV OUCLOV.

M 6.3 1816TNTEG TWV KEPIWV

Ta Kepld xpnotgorolouvTal O Ula OElpd £pyactwV oTo epyacTtrplo. H
€MAOYA TOU KaTAAANAou TUMOU KeploU yia kabBe epyacia eEaptaral amnod
TIG 101O6TNTEG TOU KEPLOU, Ol OTToiEG €ival armoTéAeoua TG oUvBEONQ Tou.

Ta odovTiaTplkd Kepld ouvhnBwg BepuaivovTal, GOTE va yivouv 1o eu-
XPNoTa, Kat etd Yuxovtal naAl. lNa 1o Adyo autd, arnd Tig 1ddNTES TWV
UAKQV (Ke@aAalo 2), autég tou e€eTadovTal oTn XPRon TwV KEPLOV, aPo-
PoUV TIG UETABOAEG TIOU UTIOKELVTAL TA KEPLA KATA TN XP1on Toug.

Oepuokpaciaké diactTnua TAENG: Ta kepld aroteAouvTal and dlago-
pPEG ouoieq (OUVBETIKEG, PUTLKEG, CWLKEG Kal AAAEG). To KABe CUOTATIKO
TOU KEPLOU €XEL dLAPOPETIKY Beppokpacia tTHENG. EToL Ta Kepld, KaTA N
Bépuavon toug, dev AELOVOUV OE Ula OpLOUEVN Bepuokpaoia, aAAd eu-
pavifouv éva «Bepuokpactakd dtaotnua TMEng». ‘Otav xpnoldoroleital o
0pog «Bepuokpaocia ™ENG» ToU KePLOU, evvoeiTal n Beplokpacia Orou
OAQ TO CUOTATLKA TOU KEPLOU £XOUV ALWOEL Kal TO Kepl BpiokeTal o uypn
KaTaoTaon.

PeuotéTnTa: Ta kepld yla va yivouv mio euxpnota Bepuaivovtatl. Me
Vv augnon tng Bepuokpaciag padakwvouv. Eav n Beppokpacia Eenepaoel
n Bepuokpacia THENG, TOTE Ta KEPLA AlVoUV. ['la KATOoLEG £pyasieq TO Ke-
pl mpérel va BeppavBel Alyo, yla va eival mio €UnAacTo, VW YA KATIOLEQ
AAAeg mpénel va BepupavBel o oAU, woTte va yivel peuotd. O €AeyXog
TNG PEUCTOTNTAG TOU KEPLOU Artd ToV 000VTOTEXVITN £XEL eYAAN onuaocia
Kat ermpeddlet TIg dLAPOoPEG epyacieg. H peuoTdOTNTA TOU KEPLOU auEaveTal
600 au&dvetal n Bepuokpacia Tou.

Oepuikn draoToAf}: 'OAa Ta oTeped owUATa MApoucLalouv BepuLKNn dla-
OTOAT, dnAadn au&dvouv Tov OYKo Toug OTav au&avetal n Bepuokpaacia.

o
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‘Otav n Bepuokpacia pelwveta, Ta cwuata cuctéAAovTal. To idlo cupBai-
VEL KAl JE TA KEPLA.

H d1aoToAr Twv Keplv dev gival otabepn Kal eEaptdral anod to €idog
Tou KeploU. Ot HeTABOAEG OTOV OYKO TWV KEPLWV OE OUVAPTNON UE TN Bep-
HoKpaoia €xouv peydAn onuaocia otnv odovtoTeXviq, Wdlaitepa oTnV KATA-
OKeUT] TOU KEPLVOU TIPOTIAAOUATOG TWV XUTWV EPYACLOV.

MAaoTiIKOTRNTA — EAAOTIKOTNTA: H EAACTIKOTNTA OTA KEPLA €ival XpPAOL-
Un KaTd TNV agaipeon Tou KEPLvoU TPOTIAAoUaTOg and T0 KOAOBWUA Tou
ekpayeiou. Ta Keptd AOYwWw TNG GUONG Toug dev MAPOUCLAlOUV ONUAVTIKA
eAaoTIKOTNTA. AVTIBETWG Tapouctdfouv eUKOAQ HOVIUN TIAQCTLKY TIapa-
HOpPwon.

Z1péBAwon: Ekppalel n UOVIUN MApAPOPPWON TWV KEPLLV KATA TO
XEIPLOUO Toug. Katd tn B€puavon Kal Tnv katepyaoia Tou Keplou eYKAWRI-
Covtal Taoelg oTn pacla tou. Ol eCWTEPIKEG AUTEG TAoELG aneAeuBepwvo-
vTal Katd tnv Yuén tou Keplou Kal Yropei va odnynoouv otnv mapapop-
Qwon Tou. 2TpEPRAWON oTa KePLd Tapatnpeital kal katd tnv dcknon e€w-
TePIKAG duvaung. H oTpéPAwon eival pia 1dLoTNTa TOU KEPLOU averBuuntn
Kal SUOKOAN OTNV AVTLUETWIILOT) TNG.

H otpépAwon Twv Keplwv dev egival duvatov va aropeuxbei. Mmo-
pouv 6UWG va TepLopLoTOUV Ol TIapAyoVvIEG TIOU TNV TMPOKAAoUv. Auto
eMITUYXAvETAL:

* UE TNV OPOLOHOPYPN BEpUAvVON TOU KEPLOU

* ME TN AlATAPNOT TWV KEPLVWV TIPOTIAACHATWY 0€ 600 TO duvatdv Xa-

UNAOTEPN Kal TILIO 0TaBEPr Bepuokpacia

* UE TNV ATOPUYN BlalwV XEPLOUOV TWV KEPIVWV TIPOTIAACUATWYV

* UE TNV ATIOPUYA TIPOOBNKNG AELWUEVOU KEPLOU OTO 1ON TINYUEVO KE-

pLVO TIPOTIAQCUA

* JE TNV aAroPuyn MAPNQ ToU KEPIVOU TIPOTIAAoNATOq pe {e0Ta epyaleia

* KAl He TNV 600 TO duvaTov Taxutepn emévduon ToU KEPLVOU TIpO-

NMAQOPATOG HE TUPOXWHA, OTAV TIPOKELTAL Yl XUTEQ €pyaoieg, N
eYKAeioTpwON TOU, OTAV TIPOKELTAL Yl 0OOVTOOTOLX(EG.

AlaBpoxn: H diaBpoxn eival pia 1d1détnTa nou Bpiokel epapuoyr ota Ke-
pld, eite KaTa TNV enévouon Tou TPOoTAAoUATOS Ue TupdXwia, eiTe KATA
NV TOmoBETNON TNG YUYOU OTNnV eYKAEIOTPWON TwV 0d0VTOOTOLXLWV. Ta
Kepld Oe dlaPBpéxovTal eUKoAa. H ateAng diaBpoxr anod To mupoxwua eivatl

o
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ouvatdv va TIPOKAAECDEL ETILPAVEIAKEG ATEAELEG, UE HOPPN KOKKWV, OTNV
empavela Tou Xutou. H ateAng dlaBpoxr arnd tn yuyo Katd tnv eYKAEi-
oTpwon eivalr duvaTtov va TIPOKAAEOEL ATEAELEG UE HOPPN) KOKKWV OTNV
ETIPAVELA TOU AKPUAIKOU TWV 000VTOOTOLXLWV, BlaiTeEpa 0NV MEPLOXT) TIOU
TO AKPUAIKS £pXeTal 0o€ eMaPt Ue Ta TeEXVNTA dovTla. H BeAtiwon tng dla-
BPOXNG TWV KEPLWV ETUTUYXAVETAL e TNV eMAAelyYn ) Tov Yekaopd g
ETILPAVELAG TOUG HE €LOLKO dlaAupa (ouvhBwg dlaAuua oarouviou). Me au-
TO TOV TPOTIO PELMVETAL N ETILPAVELAKT eVEPYELA TOU KepLou (ELk. 6.1).

Eik. 6.1. AiaBpoxn tnG empaveiag evog keptou aro yuo (A) nptv kat (B) ueta tnv
endAewyn ue didAuua oamouviou

6.3.1 Tpomol Béppavong TWV KEPIAV

Mpémel va aropelyetal n BEppavon Twv KEPLOV TIAvw ard eAoya. Av
autd dev eival duvatod, mpénel va yivetal olyd-olyd, opolopoppa Kat pe
ouvexn TIEPLOTPOPT TOU KeploU. H KaAUuTepn HEBOSOG YIa VA LAAAKWOVEL TO
Kepl eival eite péoa oe kKAiBavo pe pubulduevn Bepuokpaoia, eite yéoa oe
udatdAoutpo emiong pe pubuloduevn Bepuokpaoia. ETol n BEpuavon Tou
KeploU eival opolopoppn oe OAn T pala tou. Ta keptd dev mpéemnel va
urniepBepuaivovralt.
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M 6.4 Eion od0oVTIATPIKOV KEPIWV

2TO €PYAOTNAPLO XPNOLLoTIoloUvVTal TIOAAA €idn Keplwv. Ta Kepld autq,
avaloya e Tn Xpnon yla tnv oroia npoopifovtat, £XouV dLAPOPETLKY OU-
OTAOT KAl ETIOUEVWG OLAPOPETLKES OLOTNTEG.

6.4.1 Kepi yia 8acikéq mMAGKeQ
(base plate wax)

KukAopopei oeg Aemta opbo-
yovia QUAAa xpwuatog pol 1
KOKKLVOU Kal xpnoluporoleital
OTNV KATAOKEUN PBaClKwv TAQ-
KWV OTIG 0d0VTOOTOLXiEG, OTNV
KATAOKEUT ATOMIK®OV SloKapiwv
XWPOoU, OTnNV KATAOKEUY TWV
KEPWVWV UV, yia Tn ouvtagn
TWV SOVTLOV, Yl TOV EYKIBWTL-
OMO TOU QMOTUTIWMATOG K.T.A. Eik. 6.2. Kepi yia BaOIKEG MAGKEG
(Ek. 6.2)

6.4.3 Kepi evBéTwv (inlay casting wax)

Xpnoluotoleital ylia tnv Ka-
TAOKEUN KEPLVWV TIPOTIAQOUA-
TV evOETWV Kal eTevOETWV
(Ek. 6.3). Xpnotporoleitatl amno
TOV 000VTIaTPO €VOOOTOUATIKA
(Gueon TexVvikh) aAAd kal amno
TOV 000VTOTEXVITN O ekpayeia
(éppEDON TEXVLIKY).

Ta&lwvopueital oe TpELg TU-
rnoug, avaioya pe tn Bepuokpa-
ofla mou HaAaKwvel Kal Tn peu-
otoTNTa TOU. TUTOG A (OKAN-
p0Og), TUMOG B (LETPLAG OKANPO-
TNTag) Kat TUmnog I (LAAAKOR). Eik. 6.3. Kepi evBeTwv

o
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6.4.4 Kepi xutwv epyaociav (casting wax)

AUT n KaTnyopia Twv KEPLLV eival n
Baoclkn KaTnyopia KATAOKEUNG KEPLVWV
TPOTAQCOUATWY XUTWV EPYACIwV. Ta Ke-
pld auTtd KUukKAo@popouUv oc PAAAKR, Hé-
Tpla KaL oe oKAnpr popen, availoya pe
T XPNomn Toug. Xpnoldorolouvial o€
OAeg oxedOV TIG XUTEQ egpyaonieg, Onwg
OTEPAVEG, YEPUPEG, OKEAETOUG UEPLKDV
0d0VTOOTOlXlWOV, O0KOUG K.T.A. Mola-
Couv e TO KePi evBETWV AAAG dlagpe-
pouv oTnV Bepuokpacia porg, THENG Kat

Eik. 6.4. Kepi xut@Vv gpyactwv katd )
N XPron Tou He nAeKTOIKA kepiépa  OTN OKAnpdéTNTa. (EIK. 6.4)

6.4.5 ZuykoAANnTIKO Kepi (sticky wax)

Exel OUYKOAANTIKEG LKAVOTNTEG OTAV €ival peuoTod. 2e OTEPEA KATA-
otaon eival okAnpd Kal apkeTa eUBpaUCTO. Xpnoldoroleital og TIOAAEG Tie-
PUTTWOELG OTO EPYAOCTNPLO, OTIWG OTN CUYKOAANON TWV KEPLVWV UPWV TA-
VW 0TV Baocikn AAka, otnv Tpoxel-
pn OUYKOAANON TWV EKPAYEiwV YETA-
&U Toug Katd TNV avaptnon oTov ap-
BpwTnpea, ya Vv MPOCWPLVA AKLVN-
TOTIOINON TWV KOUMATIWV OTIC Oma-
ouéveg odovtooTolxieg, otnv ou-
YKOAANOTN TWV KEPLVWV aYywywv XU-
TEUONG OTO KEPLVO OMOiwMA K. T.A. 2U-
VABWCS KUKAOPOPEL OTO eUMOPLO OE
pop®n pafdiwv Kitpwvou 1 Agukou
Xpwpatog. (Ek. 6.5)

EIk. 6.5. SUyKOAANTIKO Kepi

6.4.6 Kepi 8@&ng (registration wax)

Xpnoldoroleital yia TNV Kataypapn tg oxXEong Twv 0doVTIKOV ppay-
MOV (KEVTPLKY) OXEON, MEYLOTN OUYYOUPWOT)) KAl TN LETAPOPA TNG OXEONG
auTtnhg oTtov apBpwtipa Eival ouvBeTIkS Kepi, TTOAU OKANPO Kal SUCKAUTTTO.
Oplopéva neplExouv okovn alouptviou 1 xaAkou (ELk. 6.6).

o
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Eik. 6.6. Aidpopot Turol keptwv dnéewe EIk. 6.7. Kepi k0opdovi

M 6.5 AAAa odoVTOTEXVIKA KEPIA

Kepi kopdovi (rope wax)

Eival paAako kepi oe oxnua padinv peydAou pnkoug (kopdovt). Ei-
val TIOAU PaAaKO, €UTTIAQOTO Kal £XEL KATIOLEG OUYKOAANTIKEG LOLOTNTEQ
(Ew. 6.7). Xpnowuoroleital oe TIOAAEG epyacieg OTO EPYAOTNPLO KAl OTO
latpeio, ONwG oTov eYKIBWTIONO (ToToBeTE(TAL LETAEU ATIOTUNMWHATOG KAl
KepLoU eYKIBWTIOWOU), K.T.A.

Kepi eykiBwriouou (boxing wax)

Xpnotuoroleitat oTov EYKIPWTL-
OuO TOUu TeEAIKOU QMOTUTIWUATOG
MlaG OALKNG odovtooTtolxiag. Ku-
KAOQOpElL YE TN HOPOPT] HAKPOOTE-
VOV eUKaumTwy tawviov (Eik. 6.8).
Eival eUkaunTo wote va KAUMTETAL
€UKOAQ Kat va mepBAAAEL TO ATOTU-
nwupa. ToroBeTeital otnv TEPLPE-
pEl@ TOU AMOTUTOMATOG KAl Ou-
YKpatei T peuoTr| yuyo. Eik. 6.8. Kepi eykiBwTiouoU

o
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Kepi karaokeung kaAumrpag n kepi epyéamnrions (dipping wax)

XpnotluoroLeital wg MPWTO COTPWHA KEPLOU KATA TNV KEPWON TOU UETAA-
AlKOU OKEAETOU TwV oTePavwv. To kepl TomobBeTeital o Ul OUOKeEUN (Ke-
plepa) mou OLaBETEL Eva KUALVOPIKO doXelo UIKpwV dlactdoewy. To doxeio
NG KEPLEPAG pubuifeTal otnv armalttoupevn Bepuokpacia wote 1o Kepi va
BpiokeTal oe uypn Pop®n. Me pia ouvtoun euBAntion Tou YUYLvou KivnTtou
KOAOBWUATOG HECA OTO UYpd Kepi, dnuloupyeital pla AETTN eMioTpwon Ke-
ploU 0To KOAGBwHa. APoU Kpuwoel TO Kepl apalpouue tTnv mepioocela amnod
TOV aux€va TOU KOAOBMOUATOG KAl akoAouBei n pocBKn TV KEPLOV XUTOV
EPYAOLDV.

Kepi ppeladdpwyv

Xpnoluomnoleital arnokAELOTIKA Yla TNV epyacia pe toug ppefaddpoug i
Toug napaAAnioypdgoug. lMpérmel va eival apketd okAnpd yla va pnv ond-
€L KaTa TNV eneepyaocia tou.

AmoTunwTik6 kepi (impression wax)
Xpnoudornoleital and Toug 0doVTIATPOUG YA ATIOTUTIMATA OE HEPLKEG N
OALkEG odovTooTolxieg. H xprion Tou onuepa eival oAU meEPLOPLOUEVD.
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ANAKE®AAAIQZH

a 0O0VTOTEXVIKA KEPLA XPNOLLOTIOLOUVTAL YA TNV KATAOKEUT| dla-

POPWV EPYACLOV (XUTEG epyaOieq, OAIKEG 1 LEPLKEG OOOVTOOTOL-

xleg, KEpva UYPn K.@) oTo 0O0VTOTEXVIKO £pyaoTrplo. Alakpivo-
VTAlL 0 eKeiva TIOU €XOUV (QUOLKY TIPOEAEUCN KAl O€ €KEiva Tou
E€XOUV OUVBETLKY TIpoEAeuon dnAadr| napackeualovTal he dLAPOPES
XNHUIKEG EQPYQOIEG OTO EPYAOTNPLO.

Ta Kepld mou XpnolgorolouvTtal ofuepa T600 OTO EPYAOTNPLO
000 Kal 0TO 0d0VTIATPEIO eival OUVBETLKNG MPogAeUoNG, YLATi EXouv
o a&lommoTeg BLOTNTEG.

OL KupLOTEPEG LOLOTNTEG TWV KEPLWV Elval:

Peuotdétnta, Bepulkhy OLACTOAT, TIAAOTIKOTNTA — €AAOTIKOTNTA,
OTpEPAWON Kat dlappoxn.

Yridpyouv dldpopa 0dovTOTEXVIKA KepLA. Ta Kuplotepa eival Ta
e€ng:

Kepl yia Baolkég TAAKEG, Kepl evBETWY, KEPL XUTWV EPYACLQOV, CU-
YKOAANTIKO Kepi, Kepi ONENG, Kepl eYKIBWTIONOU, KEPL KATAOKEUNGQ
KaAUTITPAG, Kepi ppeCaddpwVv Kal AroTUTIWTIKO KePI.
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EPQTHZEIZ

MNMwg dlakpivoupe Ta KePLA 0 OXEON WE TNV TIPOEAEUCT TOUG;

TL ekppAalel N PEUOTOTNTA OTA KEPLQ;

MNMwg propouue va nieplopiooupe TNV OTPERAWON;

Ano TL erinpeddetal n dlaBpoxr oTo Kepl Kal TL eMiMTWON €XEL
OTn TMPOOCBETIKN £pYyacia;

Mou xpnoluoroleital To Kepi BACIKOV TTAQKDV;

T yvwpifetal yla 1o Kepl TwV eVBETWYV Kal TO KEPL TWV XUTWV Ep-
Yaolwv;

7. Mola gival n onuacia tou keplol dMEEWC;

8. [lou xpnoluorolouue TO KePl EYKIBWTIOMOU KAl TIOU TO CUYKOA-
ANTIKO;

P~ W
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PHTINEZ

M 7. 1 MNoAupepiopodg

7.1.1 Tevika

IMoAupeplopdg eivatl pla Xnutkr aAuctdwTr avtidpaon Pe tnv oroia cuv-
ocovTal YETAEU TOUG TIOAAG amAd popla, He ATMOTEAECUA TO OXNUATIONO
evOg oUvBeTOU popiou TIou AEyeTal pakpouopio. Ta apxXIka popla mou ouv-
ocovTal Aéyovtal pUovouepn, eV TO TEALKO HAKPOPOPLO AéyeTal moAuue-
pEC. To poplakd BApog Tou TIOAUNEPOUG gival TTIOAAAQTIAGCLO TOU LOPLAKOU
BApoug TV aApXIK®V LOVOUEPWV.

MoAA& amod Ta 0dovTlaTpLlkd UALKA eival TOAUPEPT, OTIWG Ol AKPUALKEG pN-
Tiveg, ol olvBeTeQ pNTiveg, KATIOIA EAACTIKOUEPT) ATOTUTIWTIKA UALKA K.Q.

H avtidpaon Tou NMoAupeplopoU uropei va yivel pe dlapopoug unxavl-
OMOUG. AvaAoya [E TO UNXAVIOUO O MOAUNEPLONOG OLaKpiveTaAl O€ TTIOAUE-
PLOUO «TIPOOONKNG» KAl O TIOAUMEPLIONO «CUUTIUKVWOTG».

7.1.2 MNoAupepiou6g mMpooORKNG

2TOV TIOAUUEPLOUO TIPOOBNKNG ouvdéovTtal PeTa&u Ttoug TOAAG uoépla
MOVOUEPOUG Kal oxnuatifeTal €va MoAunepeQ Hopto. O aplBuog Twv ato-
MWV TOU TIOAUMEPOUG, LooUTAL E TO ABPOLoUA TWV ATOUWV TWV Hopiwy Tou
HOVOUEPOUG Tou avtedpacayv. Apa TO LOPLaKO BAPOog Tou ToAupEpPOUq &i-
val akEpalo MoAAANAAcLo Tou poplakoU BApoug TOU AvTioTOLXOU HOVOUE-
pouqg. Katd Ttov MoAUNEPLONO TIPOCBNKNG dev MapdyovTal maparnpolovIa.

Katd tov moAuueplopd mpoobrkng, ouvnbwe Ta HOVOUEPT| TIEPLEXOUV
OTO MOPLO TOUug, OLMAOUG OeopoUg oL oroiol avoiyouv. Eva Tumiko napd-
oelyua TIoAUpEPLOUOU TIpooBNKNG eival To akdAoubo:

N+ CHy=CHp > [~ CHp—CHy—]"n

Me tov ToAupeplopnd TIPOCBAKNG dnuloupyouvTal TIOAUUEPNH LE MEYAAO
MOPLAKO BAPOG. 2TA 0OOVTIATPIKA UALKA, TTIOAUMEPLONOG TIPOOBNKNG Ttapa-
Tnpeital Kupiwg oTIG aKPUALKEG pnTiveg.

o
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7.1.3 TIOAUPEPIOPOG OCUNTTUKVWONG

2TOV TIOAUUEPLOPO CUUTTUKVWONG cuvdéovTtal HeTA&U TOUG TTOAAQ popLa
HOVOUEPOUG Kal OXNUATiCeTal £&va TIOAUUEPEG, TIOU TIEPLEXEL WIKPOTEPO
aplBud atouwyv and Tov aplBud Twv atéPwV TWV Yopiwv TOU HOVOUEPOUG
mou avtedpaocav. Autd oupPaivel yati katd tnv avridpaon mapdyovtal
rnaparpotdvta, OTwG vepod, AAKOOAN, aupwvia K.4.

To TIOAUPEPEG CUNTIUKVWONG £XEL DLAPOPETLKY XNKIKA ouvBeon armod ta
apXIlKA HovouEPT Kal TO Hoplakd Tou BApog dev eival aképalo TTIOAAATIAG-
Olo TOU HoplaKoU BAPOUG TWV AVTIOTOIXWV HOVOUEPQV.

2TA 00OVTIATPIKA UALKA TIOAUUEPLONOG CUMTUKVWOONG TIapatnpeital Ku-
Plwg, 0TA EAAOTIKOUEPT ATIOTUTIWTIKA UAIKA TNG LEPKATITAVNG KAl TNG OLAL-
KOvVNG CUUMUKVWONG.

7.1.4 ZupumoAupepIoHOQ

‘Otav Kata Tov MOAUPEPLIOUO evvovTal dUO | MEPLOCOTEPA dLAPOPETIKA
MOVOUEPT], EXOUUE TO OXNMATIONO EVOG TIOAUEPOUG, TIOU TIEPLEXEL LOVADEQ
arndé 6Aa Ta YOVOoUEPT) TIoU
_ nmpav PEPOG OTNV avTi-
opaon. Ta nmoAupepr autd
ovopddovtal CUUTIOAUMEPY
Kal n avridpaon TOoU OXN-
MaTIOPOU TOug, TIoU eival
napaAAayry Tng aning
avtidopaong TIOAUMEPL-
OuouU, ovoudletal ouuro-
Aupeplopdg. Ta ouuroAu-
HePT) avaAoya pe tnv apxl-
TEKTOVIKT] dour Toug dla-
KpivovtalL o€ YPAuuLKa,
Eix. 7.1. Mpauuixd, SiakAadiloueva kai Siaotaupou- OlAKAAdI{OpeEvVa Kal dla-
Heva ouproAupEpn otaupouUueva. (Ek. 7.1)

Fpapupika

evikn Mapathpnon
Na onuelwbei 0TI 0 MoAupeplouds BewpnTikd dev OAOKANPOVETAL TIOTE,
aAAd ndvTa utt@pxouv eAelBepeg piceg.

o
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M 7.2 ZuvOeTIKEQ pNTivEG

7.2.1 loTopIKA avacKomnon

Ol ouvBeTIKEG pnTiveg Xpnoldorolénkav yia mpwtn ¢opd otnv odo-
VTIATPLKY TO 1865 e N Hop@Pr) Tou BOUAKAVIOUEVOU KAOUTOOUK Yla TNV Ka-
Taokeun Pacewv odovTiooTolxlwv amd Tnv Goodyear Dental Vulcanit
Rubber Co. To UAIkO auTo, MapoAa Ta YelovekTAUATa Tou (OUCOOUO, avTL-
alodnTkd Xpwua, MopwdEeg K,a.) XPNOLUOToW|BnKe 0TNV 0d0VTIATPLKN Yid
TNV KATAaokeur) Twv BAcewv TwV 000VTOOTOLXIWV UEXPL TIGC apXEQ Tou B’
Maykoouiou TOAEUOU.

To 1935 o1 Rohn kat Haas oe ouvepyacia pe tnv Vernon - Benshoff Co
napackevaocav TNV MEMTN CUVBETIKA pntivn, n omnoia tav napdywyo Tou
AKpPUALKOU o&éog. To 1937 o Kuslel xpnoluoroince 10 MOAUUEBAKPUALKS
MEBUALO Yla TNV KATAOKEUR 0O0OVTOOTOLXLMV KAl AKIVNTWV TIPOOBETIKWV £p-
vaolwv. Ol pnTiveg auTég, XwpIig epgavr) UEIOVEKTAUATA, EKTOTILOAV AE-
Owg KABe AAAO UALIKOG yla TNV KATAOKEUT) TwV BACEWV TWV 000VTOCTOLXLWV.

2HUEPQA, Ol AKPUALKEG pnTiveq BeATIwvovTAl CUVEX(DG UE AMOTEAEOUA
NV ENEAvion VEWV TUTIwV, 6w €ival Ta EVIOXUUEVA L€ KOOUTOOUK TIOAU-
JEPTN TOU HEBAKPUALIKOU HeBUAiOU, KAl eEaKoAouBoUV va aroTeAoUV TA UAL-
KA TIOU XPpNOLUOTIoloUVTal KAT  AMOKAELOTIKOTNTA OXEO0OV OTNV KATAOKEUT)
TV Badocewv TWV 000VTOOTOLXLWV.

7.2.2 Ta&ivounon

Ot pntiveg dlakpivovTal 0 PUOIKEG Kal o€ ouvBeTIKEG. OL PUOLKESG pNTi-
VEG eival KUPIwG PUTIKA TIPOLOVTA KAl dLAPEPOUV arod TIG OUVBETIKEG OTN
XNULKT) TOUG oUvBeaon, eV £XOUV TTAPOUOLEG PUOIKEG IOLOTNTEG.

Ol ouvBeTikég pnTiveg eival TOAUPEpPH udmnAou poplakoUu Bapoug oe
OTeEPEN N NULOTEPEN Hop®T|. Eival evioelg un LETAAALKEG, utidyovTal OTa
MAQOTIKA KAl UIopouyV Je TNV emidpaocn g Bepudtnrag Kal Ing nieong, va
MApouV OTIOLOdNTIOTE OXNUA TIOU TO dlaTtneouv akoun Kal étav nayouv va
EMIOPOUV Ol TTAPAYOVTEG TIOU TO TIPOKAAECAV.

OL OuvBETIKEG pnTiveg, avaAoya e TN BEPULIKT) CUUTEPLPOPA TOUG, DLAKPI-
VOVTAL 0€ BEpUOTTAQOTIKEG KAL OE BEOUOOKANPUVOLEVEG 1) BEPUOAVOEKTIKEG.

Ol BepuomAaoTikéG OUVBETIKEG pnTiveg, HopgoTiolouvTal HdVo UE TN
BonBela NG BepuoKpaoiag. ZUyKEKPLUEVA e TNV au&non NG Bepuokpa-
olag HAAOK®VOUV Kal Taipvouv TO OXNUa Tou Toug dideTal, evd PE TNV

o
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eAATTWON TNG BepuoKkpaciag okAnpaivouv. Av EavabepuavBouyv, emavep-
XOovTal OTNV MAAQCTLKI] KATACTAON KAl UITOPoUV va AroKTHooUV VEO OXAUA.
Ot pntiveg auteg eival eUTnKTES Kal dlaAuovTtal o€ opyavikoug SLaAUTEG.
2TIG BEPUOTIAQOTIKEG OUVBETIKEG UTTAyovTal: a) 1 OEIKN Kal VITPLIKA KEAOU-
AGCN, B) oL TTAQOTIKEG BLVUAIKEG PNTIVEG KAL Y) Ol AKPUAIKEG pnTiveg (ro-
AULEBAKPUALKO LEBUALD). AT TIG pNTiVEG AUTEG OTNV 000VTOTEXVIA XPN-
OLJOTIOOUVTAL Ol OKPUALKEG.

2TIG BepUOOKANPUVOUEVEG OUVBETIKEG pnTiveg, KaTa Tnv emneepyacia
Kal popgorioinot Toug, Tpaydatoroleital Xnuiky avtidpaon, otnv oroia
TO TEALKO TIPOLOV gival TEAEIWG OLAPOPETIKO Ard TO apxXlkd UAIKO. Ol pnti-
VEG QUTEQ eival OUOTNKTEG, ABLAAUTEG OE OPYAVIKOUG SLOAUTEG Kal dev
ETMAVEPYXOVTAL OTNV TTAACTLIKY) Toug KatdoTaon av Eavabepuavoouyv .

7.2.3 XapakKTnpIoTIKA TWV PNTIVAV
Na va BewpnBei pla akpuALKn pnTivn, WOAVLIKY Yla 0d0VTIATPLIKA XPAHON,

TIPETIEL VA TIANPEL TIC TIAPAKATW TIPOUTIOBETELC:

* Na eival dtapavng f nuidtapavng, Kat va €xeL To Xpwua 1) va uropei va
arnodWoeEL TO XPWHA TWV LOTWV.

* Na gugavifel 0TaBepOTNTA XPWHATOG KATA TNV HAKPOXPOVLIA TIAPAUOVT
NG OTO OTOUA.

* Na unv ugiotatal dlaoToAr 1) CUCTOAN 1) OTPERAWON KATA TNV KATEP-
yaoia g f LETA TNV TOToBETNON NG OTO OTOUA.

* Na €xel LKavoTonTIKA avToxn oTnV aroTpLpni KAl va aviEXEL oTIG paon-
TIKEG OUVAELG.

* Na eival adldAutn anoé Ta oToMaTIKA Uypd Kal aro TIG TPOPES KAl Va Unv
arnoKTd duocdpeotn yeuon Kal OOUN.

* Na unv eivat To€IkA Kal va unv mpokaAei epeBbLoPo 1 aAAepylka Qatvo-
HMEVA OTOUC LOTOUG TOU OTOUATOG.

* Na punv paAakmvel oTIC BepUoKPATieEq TTOU €XOUV OL TPOPES (OTEPEEG
UYPEQ)

* Na pnv Katakpatda UTIoAEippaTa TPpoPNng oTnV empavelda mng.

* Na emokeuddetal eUKOAQ KAl YPryopa Kal va ynv aratteital moAumAo-
Kn dladlkaoia yla tnv €MOKEUT TNG.
Na onuelwBel 611 dev £xel Bpebei akdun ula tétola pntivn. AuTog eival

0 AOYOQ TIOU KUKAOPOPOUV TIOAAQG €id1 OUVBETIKOV pNTIVOV OTO gundplo.

o
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7.2.4 AKpUAIKEQ pnTiveg

7.2.4.1 Fevika mepi akpUAIK@QV pnTIVOV

2HUEPA OTNV 0OOVTIATPLKY) XPNOLLoTIoloUVTal Ol AKPUALIKEG pnTiveq.

Ol aKpUAIKEG pNTiveg eival TTapAYwYQ TOU AKPUALKOU 0EE0GQ (AKOPEDTO
o&U) TO oToio TIPOEPXETAL QMO TO TIPOTIUAEVLO

CH,=CH - CH,4 - > CH,=CH - COOH
MPOMUAEVIO AaKpUAIKO O0EU

Me avTtikataotaon evég atépou udpoydvou TOU AKPUALKOU 0EEOC e ula
MEBUALKY) opdda (ueBuAiwon akpuAilkoU 0&EoQ), MPOKUTTEL TO UEBAKPUALIKO

o&uU.
COOH CHj
CH,-CH — H,C = C-COOH
AaKPUAIKO 08U HEOAKPUAIKO 08U

Kal ta duo autd o&€a nmoAupepifovTal pe TOV UNXaviopd TOU TIOAUMEPL-
OMoU TIPOCBNKNG.

7.2.4.2 McBakpuAik6 ue@ulio

To HEBAKPUALKO HEBUALO KUKAOPOPEL OTO EUMOPLO UE TNV HOPOPT UYpoU
(LovouepPEG) Kal okoOvNG (TIOAUMEPEG) KAl €XEL ETIKPATAOEL 1 ovopaocia
«QKPUALKO» (ElK. 7.2). OL dU0 QUTEG LOPPEG TOU AKPUALKOU aroteAouvTal
aro Ta idla oToLxEia, EXOUV OUWG OLAPOPETIKO LOPLaKSO BAPOG KAl PUOLKT
KatdoTaon. To TIOAUUEPEG TIPOEPXETAL A0 TO UOVOUEPEG UE avTidpaon
TIOAUUEPLOUOU TIPOCBAKNG.

To povouEpPEG, eival uypo dlauyER, OXETIKA 0TaBepO 01N Bepokpaacia
nePBAANOVTOG, EUPAEKTO Kal IINTIKO. Exel €viovn oopur|, dlaAusTal €u-
KOAQ O0TO veEPO, eival epeBLOTIKO yia To d€pua Kal Toug BAevvoyovoug Kal
gvoxoroleital yla aAAepylkeg avtidpdoelg. Akoun epebifel ta patia Kat
TIG AVATIVEUOTLKEG 000UG, OTav eival oe pop®n atuwv. Exel onueio Bpa-
ouou 100,8°C.

o



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 110

m OAONTOTEXNIKA YAIKA

EIk. 7.2. AKOUAIKO O€ ouoKeuaoia okOvnG kal uypou

To nmoAupepeq PEBAKPUALIKO UEBUALO (TTOAU-LEBAKPUALKO LEBUALO) eival
OKOVN, TIoU aroTteAeital anod KOKKoUG dlapopou OXNUATOG Kal peyEboug.
Mpoépxetal amnd 10 YUOVOUEPEG HPE TIOAUMEPLOPO TIPOOBNKNG. 2Tn Bepuo-
kpaoia repBadAlovTtoqg eival Xnuika otabepd, dlapaveég, Aoouo, AyeuoTo,
€XEL HOpLaKO PBapog amod 5.000 uexpt 1.000.000.

210 ToAuuepPES BpiokeTal o mapdyovtag €vapéng Tou TOAUPEPLOHOU
(r1.X. TO uttepo&eidlo Tou BevloAiou) Kal XPWOTIKEG ouTieq Tou divouv OTn
pntivn TIq dlapopeg anoXpwoelq (pod, KOKKIVO K.A.TT.)

7.2.4.3 Mnxaviou6¢ moAuuepiopou

To peBAKPUALKO HeBUALO TTOAUpEpiCeTal Le avTidpdoelg poobnkng. H
avtidpaon apxicel pe tn Bonbela evog mapayovta Evapéng g avtidpaong
(urtepo&eidlo Tou BevCoAiou). MNa va dpaoctnplornowmnBei o mapdyovrag
evapéng xpeldletal evag kataAutng. O KataAutng auTtog uropei va eivat n
BepuoTnTa (EV BEPU® TIOAUNEPLLOUEVEG PNTIVEG) N €vag XNULIKOG TTapayo-
vTag (ev Puxpw TOAUMEPLLOUEVEG PNTIVEG).

O moAupeplopdg uropei va Eekivnoel Kat pévog tou, Ue tnv emnidpaon
opatoU PWTOG, UTEPLOOOUG akTivoPBoAiag 1 ye tn Bepuotnta. M autd to
MOVOUEPEG TIPETEL VA PpUAACOeTAL 0 doXEid OKOUPOU XPWUATOG Kal va
aroBnkevetal oe dpooepd HEPOQ.

Ao 1o unepoeidlo Tou PBevloAiou aroomwvrtal eAelbepeg pileg, ol
oroieg evepyortolouv Ta pépla Tou PovouePOUG Kal £ToL apXidel o TIOAUpE-
ploude Tou peBakpuALlkoU peBuAiou. H avtidpaon eival eEwBeppun.

o
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O noAupeplopdg otapatd xwpiq va €xel avTidopaoel OAO TO UOVOUEPEQ.
Mapapével avta pia moodINTA HOVOPEPOUG eAelBepN, N ottoia dev avTl-
Opd. AuTi) n MOCOTNTA HOVOUEPOUC OVOUACETAL UTTOAETTOUEVO UOVOUEPEG.
2TIG OKPUALKEG pNTiveg, TO UTIOAEIMOUEVO HOVOUEPEG avEpXeTal o 0,2 —
0,5% TOU apxlkoU. To UTIOAELNMOUEVO HOVOUEPES eEaTuieTal, ONUIOUPY®-
VTAG TIOPOUG OTNV HAla Tou akpuAlkoU. H mapoucia peydaAng moootntag
MOVOUEPOUG META TOV TIOAUMEPLOUO HELMVEL TIG UNXAVIKEG OLOTNTEG TWV
PNTIVOV Kal priopel va eival ToEIKN yla Tov opyaviouo (AAAEPYIKEG aAVTL-
0pAoCELg OTOUG LOTOUG TOU OTOMATOG K.T.A.).

7.2.4.4 1610TNTEG AKPUAIKWV pPNTIVWV

Ol 1016TNTEG TWV AKPUAIKQV pNnTIVOV KaBopifovTal Kupiwg arod 10 po-
PLaKO BAPOG ToU TIOAUNEPOUG, TNV UTIAPEN UTIOAELTIOUEVOU LOVOUEPOUG Kal
TOV TPOTIO TTIOAUMEPLOUOU TOU.

EAaoTikéTnTa. Ol OKPUALKEG pnTiveg eppaviCouv uPnAd LETPO eAaOTL-
KOTNTAG, eival dnAadr) OUCKAUTTEG.

Avtoxn oe duvaueig OAiPng, epeAKUopMoU Kal Kpolong. H avioxn Twv
AKPUAIKQOV pNTIV@DV o€ duvauelg BAIYNG | epeAKUOUOU KABWE Kal og du-
vAuelg Kpouong, e€aptatal and To Uoplakd BApog Tou TMOAUNEPOUG. 2U-
YKEKPLUEVA OO0 PeYAAUTEPO eival To W.B. TOU TTOAUUEBAPKUALIKOU HEBUAI-
ou, TO0O PEYAAUTEPN eival n Avtoxr Tou OTIG Tapandvw dUVAUELG.

H avtoxr Twv aKpUAIK®OV pNTIVvV eEapTatal kat and v unapén népwv
otnv pada g moAupeplopevng pntivng. Ot épol autoi mpokunTtouv and
Tnv e€aépwon Tng nepicoelag Tou UTIOAELTOPEVOU HOVOUEPOUG.

OepHIKA aywyipoTnTa. To MOAUNEBAKPUALKO HUEBUALO eival KakOg ayw-
YOG NG BepUOTNTAC KAl TOU NAEKTPLOUOU.

2uoToAn MoAupepIopoU. H KaT dYKO OUOTOAT gival 6-7%. Evw 6uwg n
KAt 6YKO OUOTOAN eival YeydaAn, ol TIHES TNG YPAUULKNG OUCTOAAG eival
TOAU WKpOTEPEG (1,7%). AUTO (0WG va opeileTal OTO YEYOVOQG OTL O TIOAU-
MEPLOPOG ouvexileTal KAl JETA TNV OKARPUVON TOU UALIKOU.

2rafepoTnTa xpwparog. Ot pntiveg €xouv Tnv T@on va aAAdlouv Xpw-
ga he TNV TIapodo Tou Xpdvou. H aAAayn auth ogpeileTal Kupiwg o€ Tpoo-
POPNON JBLAPOPWV XPWOTIKWV OUCLOV.

Mpoopdépnon vepoU Kal S1AAUTOTRTA. TO TIOAUMEBAKPUAIKO HEBUALO,
OMwG Kal 6Aeqg oL pnTiveg, MPOopoPoUV vePO, OTav eupamnTioToUV O€ AUTO.

o
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H npoopdpnon tou vepou TpokaAei av&non Twv dlaocTdoewy Tou UALKOU.
Eival peyaAutepn toug dUO TPWOTOUG HAVEG META TOV TTIOAUNEPLOUS KAl EL-
WVETAL ApKETA 0TN ouvéxela. EAv n akpuALkn pntivn mapayeivel oe oteyvo
neplBaAAov, XAvel To vePO TIOU €iXE MPOOPOPHOEL KAl Ol OlA0TACEIS NG
pelwvovtal. Autd onuaivel OTL ol odovtooTolxieg, é6Tav agpaipouvrtal arod
TO OTOMA Kal agrivovTal oe &npd neplBailov, upioTavtal CUCTOATY, VW
Hakpoxpévia mapapovn g odovtootolxiag oe Enpd meptBailov, Urnopei
va MPoKaA€oel kKal oTpERBAwON TNG. Na To Adyo autd, 6Tav ol 060oVTOOTOl-
Xxieg agailpouvtal and 1o oTéUA, TIPETEL va dlatnpouvtal péca oe vepd.
AKOUN, av pia oAk odovTooTolxia peivel yia peyalo xpovikd dldotnua oe
uypd neplBaAAov, gival duvatdv va oTpeBAWOCEL.

Epmmuop6g. O gpriucudg Tou moAupeBakpuAlkoU peBuAiou e€aptdTal anod
TO Hoplako Bdpog, anod tn Beppokpacia, TNV UTIAPEN CUUTIOAUMEPDV (OLE-
BaKPUALKY YAUKOLN), TOV TUTO £vapEng TOAUUEPLOPOU TG pnTivng (ev Bep-
MO 1 eV PUXPW) KAl TO UTIOAELTOPEVO UOVOUEPEG. 2€ HEYAAES BepOKpaTieg
0 eprucouog auEavetal. H nmapoucia diueBAKPUALKNC YAUKOANG Kal n augén-
MEVN TIOOOTNTA UTTOAELTOPEVOU HOVOUEPOUG, auEAVOUV TOV EPTIUCUO.

Inueio UOA@BOUG HETAMTTAOEWG*. AUTO €EapTdaTal AT TO HOPLAKO PBa-
P0G Kal au&avetal yla TIPES W.B. kKaTw and 30.000, evw yia TIPEG MAVW ATIO
100.000 dev emnpealetal onUavTIKA.

AlaAutéTnTa - AvOeKTIKOTNTA 0 B1AAUTEG. TO TIOAUNEBAKPUALKS LeBU-
Ao €xel JikpN SLAAUTOTNTA KAl KALVIKA eUPavilel IKAVOTIONTLKY avToxn, OL-
aitepa OToUG opyavikoug dlaAuTeq. ALGAUOT TNG AKPUALKAG PNTivng Mro-
PoUV va TIPOKAAEOOUV EVOOEIG OTIWG N AKETOVN, TO OVOTIVEUUA KAl TO XAw-
popobpuLo. INa 1o Adyo autd ol odovtooTolxieg de Ba mpémnel va kabapido-
vTal pe owvérnveuua. Emiong propei va napouctacBouv aAAOLOOELG O 000-
vTooTolxieg SlapnTIkwy, AOYw TNG arnoPOANG AKETOVNG e TO OAALO TOUG.

M 7.3 Eidn akpUAIKQV pNTIVAV

Ol aKpUALKEG pnTiveg €xouv cav BAcT TO HEBAKPUALKSO peBUALO (povo-
HEPER) TO OTOIO e TIOAUUEPLOUO TIPOOBAKNG Oivel TO TMOAUUEPESG (TTOAU-

*

2nueio vaA®doUG peTanTWONG (rg) ovopagetal n Beppokpacia Mavw amod v ornoia To MOAUNEPEQ Ei-
val HOAGKO Kat EUKAUMTO, eV KATW ard auTr okAnpo Kal eUBpaucTo

o
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MEBAKPUALKO LeBUALD). Ol aKPUALKES pnTiveg dlakpivovTal ota akdéAouba

eion:

* 2TIG BepUOTIOAUNEPLCOUEVESG AKPUALIKEG pNTIVEG YIA TNV KATAOKEUT) Ba-
0ONG OALKWV 0O0VTOOTOLXLWV 1) €V BEPU® TIOAUMEPLLOUEVEG PNTIVEG.

o 2TIC BEPUOTIOAUPEPILOUEVES OKPUALKEG PNTIVEG YIA TNV KATACKEUR OYe-
WV oTEPAVOV Kal Yepupwv TUrou VENEER kal OAK®OV AKPUALK®OV OTE-
QaAvmV.

*  2TIG QUTOTIOAUMEPLLOUEVEG AKPUALKEG pNTiveg 1) eV YPuxp® TIOAUUEPLLO-
peveg pntiveg.

e 2TA GKPUAIKA TaXEWG TTIOAUUEPLOMOU 1) Bpacuou

7.3.1 OepuomoAupePICOUEVEG AKPUAIKEG PNTIVEG YIA TRV KATACKEUR
6aong oAIK@WV 080VTOOTOIXIOV R\ €V Opu® TTOAUMEPIZOUEVEG
2TIG PNTIVEG AUTEG N evepyoTioinon Tou apayovta €vapéng tng avTi-
opaong (uttepo&eidlo 1o BevCoAiou) emtuyxavetal pue Bepuotnta. H Bep-
MOTNTA eival o KataAUTng tng avrtidpaong. H mapoucia BepudTnTag Kal
niieong, oe OAN N OLAPKELA TOU TIOAUUEPLOPOU, €XEL WG ATIOTEAECUA TNV
pelwon NG TTooOTNTAG TOU UTIOAELMOUEVOU LOVOUEPOUG.

7.3.1.1 Xpnoeig

XpnotporolouvTtal yla Tnv Kataokeur Tng BAONG OALKWV KAl HEPLKDV
odovtooTolXlwv (ElK. 7.4), TV AKPUALKQOV TUNUATWV TWV 0pBOJOVTIKGOV
MNXAVNUATWY KAl CUYKAELOLOKQV VApBrKwy.

7.3.1.2 1616TNnTEG

‘Exouv KaAUTepeg 1O1OTNTEG ATIO TIG
eV YPUXpWw TIOAULEPLLOUEVES AKPUAIKEG
pntiveg. Autd opeiletal oTov TPOTIO
TIOAULEPLOMOU TOUG KAl OTNV HELWHEVN
oodTNTA UTIOAEITOUEVOU OVOUEPOUG.

EupaviCouv uynAd pétpo eAaoTi-
kOTNTaG (dUoKaurTeg). H avtoxn Toug
oe duvapelg epeAkuopou, BAIYNG Kal Eix. 7.4. ©gpLonoAULEPIJOUEVT AKOUAIKT]
Kpouong, eival yeyaAutepn art OTL OTIG Fr’g‘:‘:ZTZ’(Z{%%%Tzafzgqfézt’;’;g%ﬁaZfa
ev Puxpw TIOAUNEPLLOEVEG PNTIVES

o
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2e OAeg TIG AKPUALIKEG pnTiveg mapatnpeital aAAayn Tou XpWHATOG
ME TNV TAP0dO TOU XPOVOU. 2TIG eV BEPU® TIOAUNEPLLOPEVER, N AAAQYT
autr eival MoAU apyr Kal MPAKTIKA €XOUV LKAVOTIOINTIKA oTabepotnta
Xpwuatoq. H cuotoAr nmoAupeplopoU Toug eival Alyo peyaAutepn amod
auTn TV ev Puxpw moAupeptlopevwy. Exouv tnv idla npoopdepnon ve-
poU e TIC auToToAupepLlOuevES, AAAA UIKpOTEPN dlaAuToTnTa. H avto-
XN Toug o¢ dlaAUTEG eival peyaAuTepn.

Ot ev Bepuw TIOAUMEPLLOPEVEG PNTIVES, AOYW TNG ULKPAG TTIOOOTNTAG TOU
uttoAelréuevou povopepoug, mapouctdfouv UIKpOTEPO epriuoud o oxéon
ME TIG eV PUXP® TIOAUUEPLOUEVEG.

7.3.2 OcpuomoAupepIlO6peve] AKPUAIKEQ PNTIVEG YIO TV KATAOKEUR
oyng otepavwv VENEER - l'epupwv VENEER kai oAikav
AKPUAIK®OV OTEPAVAV

7.3.2.1 Cevika

2TIQ PNTIVEG AQUTEG N eVEPYOTIOINON TOU TIApAyovTta Evapgng g avrTi-
opaong (urepo&eidlo To BevloAiou) erutuyxavetal pe BepudtnTa. Eival iot-
OU TUTIOU ME TIG eV BepU® TIOAUMEPLCOUEVES YIA OAIKEG 0OOVTOOTOLXIEG.
KukAo®opouv o TpELG BACLKOUG TUTIOUG: auxéva, cohpa Kal dtapavela Kat
oe Oldpopa Xpwuata.

7.3.2.2 Xpnoeig

XpnolJorolouvTal oTnv Ka-
TAOKEUN UETAAAOAKPUALKQOV
OTEQAVMV KAl YEQUPWYV, WG
UAIKG aloBnTIkNG emkAAuyng
TOU HETAAALKOU OKeAeTOU.
Eniong xpnoworolouvtal yia
TNV KATAOKEUH OTEPAVOV Kal
vYepupwv e€EoAokAfpou ard
OKPUALIKO (LETOABATIKEG QTIOKA-
TOOTAOELG).

O Tpdérol xpriong eivat dvo:

A. O KAAOOIKOG TPOTIOG eival

EIk. 7.5. ZuoKeun MOAUUEPIOUOU L€ KEVO agpa
(lvomat)

o
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QAUTOG TIOU TIEPIAQUPBAVEL TNV KATAOKEUN KEPLVOU OPOLOUATOG, TNV E€YKAEL-
OTPWOoT, TNV ATOKAPWOT) KAl TNV OTTNon Ue Bpaocud. Zhuepa xpnoluoroleital
ehaxlota.

B. O 1110 ouVNnNBLOEVOG TPOTIOG €ival 1) OTTINOT O€ ELOIKY CUCKEUN UE KEVO
agpa (lvomat), mou Aettoupyel e miieon oTig 6 Atm kal oe Beppokpacia omn-
ong 120°C (E. 7.5).

7.3.3 AutomoAupepifopeveg akpUAIKEG pNTIVEG i €V YPUXPW
MOAUNEPICOHEVEG

2TIG PNTIVEG AUTEG N €EVEPYOTIOINON TOU TAPAYovTa £vapéng Tng avti-
opaong (urnepo&eidlo to BevloAiou) emtuyxaveTal pe évav XnuUlkod Kata-
AUTN (ouvnBwg pia tpitotayng auivn). O kataAutng Bpioketal oTo povo-
MEPES (UYPOD), evd 0 TapdyovTag Evapgng Tou MOAUMEPLONOU (UTtEpOEeidLo
ToU BevCoAiou) BpiokeTal 0To MOAUUEPESG (OKOVN). H mapoucia Beppdtntag
emraxuvel Tnv avtidpaon.

7.3.3.1 Xproeig

Ot auToToAUNEPLLOPEVEG PNTIVES XPNOLUMOTIOOUVTAL OaV UALKA yla Tnv
KATAOKEUN aTouk®wV dlokapiwyv, Baclkwv mMAakwv (ELK. 7.5), mpocwpvav
oTepavaVv kat yepupwv (Eik. 7.6) k.4.

Eik. 7.5. Baoikn mAdka amno ev Yuxpw ro-  Eik. 7.6. [ooowptvr) yEpupa aro ev
Auueptlouevn akpUAlkn pntivn Yuxpw MOAUUEPICOLEVN AKPUALKN) pnTivn

o
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7.3.3.2 1616TNnTEG

Yotepouv og 1ddTNTES arod TIC eV BEPUW TIOAUUEPLLOUEVEG AKPUALKES PN-
Tiveg. AuTO oeileTal 0TOV TPOTIO TIOAUMEPLOMOU TOUG KAl OTNV, CUYKPLTIKA,
au&nuéevn ooOTNTA UTOAEITTOUEVOU JoVOoPEPOUG. OL 1816TNTEG TOUG UropouV
va BeATiwBouv edv TIOAUPEPLOTOUV Oe au&nuévn Bepuokpacia kat rieon.

Ot autonoAupepllopueveg pnTiveg eupavifouv PIKPOTEPO PETPO EAACTL-
KOTNTAG (MO0 €UKAUMTEG) KAl MLKPOTEPN AVTOXT OTIC OUVAUELS EPEAKU-
OuoU, BAIYNG Kal kpouong anod TI¢ BepuonoAupeplloueveg. Metd anod xpo-
VIKS dlaotnua 15 nuepwv, eupaviCouv okAnpotnta mou TAnolalel autn
TWV BepUOTIOAUNEPLLOUEVWV.

MoAupepiCovTal o yprnyopa aro TIG v BepU® TIOAUPEPLCOUEVEG KAL T
OUOTOAT TIOAUUEPLOUOU TOUG eival EAAPPOG MIKPOTEPN.

H anoppo®nTikdTNTA TOU vEPOU eival idla oTI¢ auTomoAUUEPLLOUEVER
Kal TG BepuomoAupepllopeveg pntiveg. Ol auToTtoAUNEPLLOUEVEG PNTIVEG
eMpaviCouv PeyaAuTepn dLAAUTOTNTA and TIG BEPUOTIOAUMEPLLOUEVES PN-
Tiveg.

Ol autormoAupueplléueveg pnTiveg epupaviouv aAAayn Tou XpWUATog o€
OUVTOUOTEPO XPOVIKO dlaoTnua amod TIg BepuoroAupeptldueves. Auto
opeileTal oTov KATaAuTn (apivn), TIOU MEPLEXOUV Kal OTNV UMap&n MoAAwv
nopwv otn puala g pntivng.

Ol automoAupeptloueveg pntiveg, AOYw TOU UTIOAELTTOUEVOU [IOVOUE-
poug (Tou 0pa cav TIAQOTIKOTIOINTIKN ouaia), mapouctadouv peyaAuTtepo
EPTIUOUO OE OXEON UE TIG BEPUOTIOAUMEPLLONEVEG PN TIVEG.

7.3.4 AKpuAika Taxéwg moAupepicpol i Bpacpou

Ta akpUALKA auTa MapouctalouVv OPLOUEVES BLAPOPES 0 CUYKPLON UE
Ta CUMBATLKA, €TOL WOTE O TIOAUPEPLOPOG TOUG VA YiveTal 0€ GUVTOUO XPO-
VIKO dldoTnpa.

SUYKEKPLUEVA TO TIOAUMEPES (OKOVN) TWV AKPUALKOV QUTQ@V, €XEL LEYQ-
AUTepO poplakd BApoG Kal TEPLEXEL TEPLOOOTEPN TI0COTNTA TIapdyovta
evap&ng g avrtidpaong (umepo&eidio Tou PevloAiou). To HOVOUEPEQ
(UypO) TIEPLEXEL WIKPT TIOOOTNTA KATAAUTN (auivn), Tou xpnoluporoleital
OTIC AUTOTIOAUMEPLOUEVEG AKPUALKEG pnTiveg Kal Xpnolgelesl ya mnv
€vap&n Tou MoAuueplopoU oTn Bepuokpacia meptBailovtog. O nmoAupept-
OMOG ouveyiCetal ye tn Bonbela ) BepuotTnTag otoug 100°C.

o
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Me Tn ocuoTao™n Tou £€XOUV Ta AKPUALKA auTtd eival duvatédg o taxug
TIOAUPEPLONOG TOUG, XWPIC TNV avanrtuén peyaing eEwbepung avtidpa-
ONng Kat he mv Alyétepn duvath mnepicoela povouepous. Ta akpuAlka
AuTA UuoTEPOUV OE UNXAVIKEG LOLOTNTEG TWV aATMAWV BepuomoAupepllo-
MEVWV, AAAG UTIEPEXOUV TWV AUTOTIOAUMEPLOMEVQV.

M 7.4. Z0vBeTeqg pNTivEeQ

H ouvexng épeuva oTov TOPEA TWV TIOAUUEP®V UALK®V, 00ynoe otnv
ouvBeon Uag véag Katnyopiag UAIKwv, TIOU ovouAoTnkav ouvBeTeg pnTi-
VEQ. XAPAKTNPLOTIKO TWV UAIKOV auTwv €ival n dnuloupyia evog eVIoXUUE-
VOU UTTIOOTPWUATOG UE KOKKOUG XaAalia Kal n avTlkataotaon ToU POVOouE-
poUG (LEBOKPUAIKO MEBUALO) amd mapaywya UEYAAOU HOPLOKOU BApoug
TOU HEBAKPUALIKOU HeBUAIOU, e KUPLO eKTTPOOWTIO TO YAUKIOIAIKO pueBakpU-
Alo TnG dlpatvoAng —A ) BISGMA.

Ta uAlkd autd, Aoyw TwV WOLOTATWV TOUug, Bprikav UeYAAn @apuoyn
OTNV 0JO0VTIATPLIKN (UAIKO OQPAYLOMATWOV, KOVIEG HOVIUNG CUYKOAANONG
akivntwv gpyact®v), aAAa kat otnv odovtotexvia (0Yelg HETAANOAKPUAL-
KOV armoKataoTaoewVv, OAOAKPUALKEG OTEPAVEG KAl YEPUPEG, ATOUIKA OL-
OoKdapla K.T.A.).

7.4.11816TnTEQ
OL ouvBeTeg pntiveg mapouctdfouv TIG €ENG 1OLOTNTEG:

* Mipn YPQUULKA CUOTOAN ToAupeptlopol (0,22%) kal apa TOAU KaAT
epapuoyn

* [MoAupepifovTal MANPWGS, XWPIC va HEVOUV KATAAOLTA XNUIKOV OUCLOV
Kal urtdAoLro HeBaKpUAIkoU peBuAiou

* EUKOAiIO 0TOUG XELPLOWOUG TOUG

* Agv gival ToEIKEG

o 2UYKpLVOUEVEG PE TIC BepuomoAupepllOUEVES AKPUALKEG pnTiveg, ma-
poucldfouv HeEYAAUTEPN AVTOXA OTOV EPEAKUCHS, OTNV KAUY™N Kal eival
OKANPOTEPEQ

* To uAlkd auta eival Pabupd, pe peYAAO PETPO EAACTIKOTNTAG

*  Eugavifouv peyaAutepn aroppo®non vepou ano TIG BepuomoAuuepllo-
MEVEG AKPUALKEG pntiveg (TIEPITOU 4 POPER), e ATIOTEAECUA VA TIPOO-
POPOUV JLAPOPES XPWOTLKEG KAl va AAAOLLVOUV TO XPWHA TOUG.

o
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7.4.2 Tagivopnon
Avaloya e To oUOTNUA EVEPYOTIOINONG TOU TIOAUUEPLOUMOU TOoug dla-

KpivovTal o€:

*  Xnuika noAupeptloueva n automoAupeptloyeva okeudopata. KukAogo-
pouv w¢ BAon Kat KATaAUuTng, cuvnBwe og LopPr) TAoTAG, TIOU EVEPYO-
rnotouvTtatl pe avauien.

+ 2Keudopata roAupepllopeva e aktivoBoAia. KukAopopouv oe pia ¢a-
on Kat moAupepifovTal pe umneplwdn 1 opatn aktivoBoAia. Ovoudlovtal

Kal wTOToAUpEPIlOEVA OKEUAOUA-

Ta (Ek. 7.7).

o 2Keudopata OUTAOU unxaviouou

TIOAUMEPLOMOU (XNUIKA TIOAUNEPLLO-
peva Kal pwTonoAupepllopeva). Ku-
KAOQOpPOUV WG BAon Kal KATAAUTNG
oe Hopon nactag. Me tnv avauién
TOoug apyxifel xnuikG o TOAUUEPL-
ouog. Edv pwTtomnoAuueplotolv, o
TIOAUMEPLOUOG eTIITAXUVETAL.
* OgpUOPWTOTOAUPEPILOPEVA OKEUA-
ouata. Kukho@opouv o poppn Tma-
otag. NMoAupepiCovtal ue pwg ot el-
Olkoug KALBavoug, urd Bepuokpaacia.
2TV odovrtotexvia XpnoLuorot-
ouvTal XNUIKG moAupeplldueva, to-
Aupepllopeva e akTivoBoAia kat

Eik. 7.7. SUOKEUN PWTOMOAUUEPIOUOU BeppopwToroAupeplldeva okeud-
AKPUALIKWV ouata

7.4.3 Epappoyn oTnv odovToTeEXvia

H KUpla xpnrion toug, eival oTI¢ HETAAAOAKPUAIKEG ATIOKATACTACELG, WG
UALKO aloBnTikng ermkaAuyng (veneer) TV UETAAAIK@OV OKEAETWV. lNa TO
OKOTIO auTd apXlKA XPNOLUOTIONBNKAY XNUIKA TTIOAUNEPLLOUEVES OUVOETEG
pnTiveg (m.X. Isosit). ZUyKkplvOuEVEG UE TIG OKPUALKES pnTiveg EXOUV:
* [loAU KaAn aloBntikr arédoon Kal eUKOAN Asiavon.
*  XpWUATLKY) 0TaBePOTNTA

o
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IkavoroinTikd Babud moAupeplopou

IKavoTrioINTIKY peuoToTNTA

AuEnuévn okAnpoTtnTa anoTpIRnG. N autd kaL XpnoluomnolouvTal kal o€ Tie-
PLOXEG E QUENUEVER TILEDELG TLY. HAONTIKEG EMIPAVELEG OTILOBIWY dOVTLMV.
Ta uAika autd napoucialav au&nuévn Yabupdnta, Ue AMOTEAEOUA VA

napouctldgovtal Bpauvoelg opiwyv, ONMWE O0TA KEPAULKA. AOYW TWV TIPORAN-
MATWV QuTwV, APXLOE 1 XPNOLUoToinon GWTOTIOAULEPLOPEVWY CUVBETWV
PNTWVOV. MEVIKA Ol GWTOTIOAUNEPLLOUEVEG OYELG TIAEOVEKTOUV TWV Beppo-
oAupuepllopevwv ota akéAouba:

O erugpaveleg Twv OYPewv eival okAnpoTePES Kal anoTpifovral AlyoTtepo
H xpwpatikr) anédoon eival MAnpEoTEPN EMELON TA XpWHUATA gival Tipo-
kaBoplopéva

H ocuvoAlkA épwon eival pikpdTepn emeldn dev peocoAapei avauelén kat
EYKAEIONOG aépa

Mnopei va yivel Aueocog €AeYX0G TOU AMOTEAECUATOCG KAl YEVIKA UTIAP-
XEL AlyOTEPN OMATAAN TOU UALKOU

OL ouvBeTeg pnTiveg €KTOG AMO TNV KATAOKEUT OYewv OTNV akivntn

TMPOOBETIKN, LMOPEL AKOUN VA Xpnoluoronsouy yia:

EIk. 7.8. Kivnta opBodovTika unxavnuara

KATAOKEUT] TIPOCWPLVMV OALKDV 1) LEPIKDV 0OOVTOOTOLXLMV.
OUYKOAANGN, avarpocapuoyr) Kal ETILOKEUT) 080VTOOTOLXLWV.
KATAOKEUT] VAPOAKWV

KATAOKEUT KIVNTWV 0pB0SOVTIKQV pnxavnuatwy (E. 7.8)

Eik. 7.9. ATouIKO O10KAPLO aro QwTOmMo-
Auueptlouevn ouvBetn pntivn

o
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*  KATAOKEUN BACIKOV TTAGKOV KAl ATOUKWV dlokapiwv (EK. 7.9)
*  KATAOKEUN PETABATIKOV YEQUPWV Kal oTepavwy (Ek. 7.10)

2AUEPA KUKAOPOPOUV OTO EUMOPLO UALIKA, arod Ta oToia Kataokeualo-
VTAlL AnoKATAOTACELG, TIOU eV €XOUV HETAAAIKO OKEAETO Kal ETIOLWKOUV
va ouvdudaoouv Tnv UPnArn avtoxr Tou vodoug UTToOTPWUATOG, UME TNV
KaA atobnTikn Twv pntivav. OL pnTiveg auTég eival pwTomoAUupEPL(OlE-
veg 1 BeppopwTtomoAupeplloueveg. AlagnuiCovral 611 cuvdualouv tnv
UPnAT aloBbntikn TNG MopoeAdvng, Ye TNV aAvtoxr Tou YETAAAIKOU OKEAE-
ToU. OL EpYaoTNPLAKES PETPNOELG, TOUG aTtodidouv TTOAU KAAEQ 1BLOTNTEG,
OTIWG WEYAAN avtoxXh OTnv KAuWn (duvatotnTa KATAOKEUNG YEQUPWUA-
TV €wg 15mm xwpiq va xpnotuomnownBei HeTAAALKOG OKEAETOG) KAl XAWN-
AR anoTpLpA.

Eik. 7.10. MeTaBaTtikn yépupa amnod akpUALIKO
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ANAKE®AAAIQSH

n OAUMEPLOWOG eival pla XNUIKAR aAucldwTrh avtidpaon pe Tnv
omoia ouvdéovtal peTta&l Toug TMOAAA arnAd popla pe aroTeAe-
Oua 1o oxXnuatiopd evég ouvBeTou popiou Tou AéyeTal Jakpoudplo.
Ta apXlka pépla ou cuvdEovTal AEYoVTal «OVOUEPT)», EVW TO TE-
AKO HOKPOUOPLO AEYETAL «TIOAUPEPER».

H avtidpaon Tou moAupeplopou dlakpiveTal o€ TIOAUUEPLOUO TIPO-
OBAKNG Kal 0€ TTOAUUEPLONO CUUTTUKVWONG.

Ol OuVBETIKEG p1TiveG gival OpYAVIKEG EVOELS UPNAOU HOPLOKOU
BAPOUC UE XAPAKTNPLOTIKY dlapavela, YUaAdda ,0TeEPEN 1 NULOTEPET
MOpP®PR Kal eival TIoAUpEPT|, poEpxovTal OnAadn amod TUTIKEG AVTL-
opdoelg oAupeplopou.

Ol ouvBeTIKEG pNnTiveg avAAoya e TN BEPUIKA CUUTEPLPOPA TOUQ
OlaKpivovTal o BEPUOTIAQCTIKEG KAl 0€ BEPUOOKANPUVOUEVEG 1) BeEp-
MOQVOEKTLKEG.

Ol akpUALKEG pnTiveg eival autég Tou xpnotlgoriolouvTal ofuepa
oTnVv odovTlaTplkh. ArtoteAouvtal and HeBakpuAlkd HeBUALO.

To ueBAKPUALKO UEBUALO OTO EUTIOPLO KUKAOQPOPEL UE TNV LOpP-
®1) uypoU (LOVOUEPER) KAl OKOVNG (MOAUNEPEG) KAL €XEL ETIKPA-
THOEL UE TNV ovopacia «aKpUALKS».

Ta €idn Twv aKpUAIKQV pNTVQOV eival Ta €ENG:

*  OgpUOTIOAUNEPLLOUEVEG AKPUALKEG PNTIVES YIA TNV KATAOKEUT

BAONG OALK(WV 0OOVTOOTOLXLWV 1) €V BEPUWL TIOAUMEPLLOEVEG.

« AutoroAupeplloueves aKPUALKES pnTiveg N eV YPUXPW TIOAUUE-

pLloueveg

+ OgpuoroAupeplldueves aKpUuAlkEQ pnTiveg yla tnv Kata-

okeun oyng otepavwv VENEER-yepupwv VENEER kat oAt-
KOV AKPUAIK®OV OTEQAVOV

*  AKPUALIKA TAXEWG TTOAUPEPLOUOU 1) Bpacuou

AKOUN EKTOG MO TIG CUVOETIKEG pPNTiveg XpnoluoTtiolouvTal Kat
ouvBeTeg pnTiveg
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ANAKE®AAAIQSH
(ouvéxeia)

XApaKINPLOTIKO TwV oUVBETWV pnTIvAV gival n dnuloupyia evég
EVIOXUUEVOU UTIOOTPWHATOG UE KOKKOUG XaAadia kat n avtikatdota-
On TOU POVOUEPOUG (LEBAKPUAIKO peBUALD) and mapdywya peyaiou
HoplakoU BAapoug Tou peBakpUAIKOU peBUAiou, e KUPLO EKTIPOOWTIO
TO YAUKIOIAIKS peBakpUAlo Tng dipawvéoAing —A 1 BISGMA.
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123

Ti eival moAupeplopndS KAl TL TIOAUMEPN;

Motdg eival o unxaviopudg oTov TIOAUPEPLOUO TIPOOBNKNG KAl CU-
MTTUKVWONG;

Ti elval 0 CUUTTIOAUUEPLOPOG;

Mwg Ta&lvopouvTal Ol CUVBETIKEG PNTIVEG;

[Mola eival Ta XapaKTINELOTIKA TWV CUVBETIKOV pNTIVAV;

Moleg eival oL 1BLOTNTEG TOU HeBAKPUALKOU peBuAiou (povope-
poUGg Kal TIOAUPEPOUG);

[Mold eival Ta €idn TV AKPUAIKOV pNTIVOV;

TL yvwpigetal yla Tov MOAUPEPLOUS TWV €V BEPUWL AKPUALKDV pn-
TIVQOV Kal 0€ TL UTIEPTEPOUV AUTEG ATIO TIG €V PUXPW AKPUALIKEQ
pNTiveg;

MoLEG OL XPNOEIC TWV €V BEPUD KAl £V PUXPW AKPUALKQV PNTIVAV;

. Ava@épate OUVOTITIKA ToV UnXaviopd TOAUPEPLOMOU OTIC €V

BEPU® Kal eV PUXPW AKPUAIKEG pNTIVEG.

TL yvwpileTe yla TIq BepUoTIOAUPEPILOUEVES AKPUALKEG PN TiVEG,
yla TNV KATAOKEUT) dPewV OTEPAVOV KAl YEQUPWOV;

T yvwpiCetal yla TI¢ GWTOMOAUNEPLLOUEVEG pPNTiveg (OUCTAON
Kat XpNoeLg);

Mold eival Ta véa ouoTAUATA TIOAUUEPWV OPewV OTNV akivntn
PooBeTIKY; TL YvwpileTe yla TOV TIOAUUEPLOPO TOUG;

2€ TL TAEOVEKTOUV Ol PWTOTIOAUNEPLLOUEVEG dYELg aro TIG Bep-
MOTIOAUUEPLLOUEVEG;
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KPAMATA

M 8.1 l'evika yia Ta péTaAAa

8.1.1 Opiop6Gg - MeEVIKA XapAKTNPIOTIKA TWV HETAAAWV

Ta HETAAAQ eival pia amo TIG KATNYOopieq 0OOVTIATPLKWY UALKQV TIoU
Xpnotluorolouvtal yla tnv anokardotacn 1 avIlikataotaon Twv JoVILWV.
MapoAo mou uropoUuue va Ta OlaKpivoupe and Ta KEPAWUIKA, TA TTOAUUEPT
Kal TI¢ pnTiveg, dev gival eUKOAO va dwooupe Tov oplopd toug. Ol Tieplo-
odTepOL ouyypageic BaoiCovtal 0To OUVOAO TWV BLOTATWY TOUG, Yla va
OWOOUV TOV OPLOUO TWV HETAAAWV.

Ol Baoikég 1810TNTEG TIOU XapaKtnpifouv 6Aa oxedov Ta YETAAAA eival:

2Tn otepen Kataotaon dlaBETouv PUeETAAAIKA Adudn. 2n Bepuokpacia
Tou TieplBAAAOVTOG BpiokovTtal og OTepPEN Kataotaon, e e&aipeon tov
udpdpyupo. 2Tn OTEPET KATAOTAON €ival Tipayuatikad oteped, dnAadr| ey-
¢avifouv XapakTnploTIK KPUOTAAALKY dour). Exouv peydAn mukvotnta,
TIoU oPEIAETAL OTNV TIUKVY] KPUOTAAALKY] dour) Toug. Exouv peydio €1dikd
Bdapog. Eival kahoi aywyoi Tng BepudTNTAG KAl TOU nAeKTpLopoU. ‘Oco au-
EdveTal n Bepuokpacia, n NAEKTPLKA AywyludéTnTd Toug eAattwvetatl. Me
Ta o&éa oxnuartiCouv dArata Kal pe 1o vepd udpoteidla n o€eidla. Exouv
MEYAAN UNXaviKA avtoXn kat mAaoTikdéTNnTa. ETol, 0Tn Bepuokpacia Tou
neplBaiAovTog, xpetaletal peyaAn UNXAavikrn eVEPYELA Yla va omtdoouy, Kal
oplopeva, Tipy and n Bpauvcon Toug, emunkuvovtal, dnAadn supavifouv
nmAacTikotnTa. Oplopéva YETAAAQ, TIoU ovopdalovTal PpEPOUAYVNTIKA, MUE
KUPLO EKTIPOOWTIO TO GidNEO, €XOUV HAYVNTLKEG OLOTNTEG. TEAOG, Uia yevl-
KOTEPN WOLOTNTA TWV LETAAA WY, TTOU ouvavTtatal LOvo 0€ auTq, Kal €XEL Te-
PAOTLA TIPAKTLKY onuacia eival n (kavotnTa Toug va oxnuatifouv kpauata,
onAadn uiyuata pe dAAa otolxeia. Ta otolxeia autd unopei va eivat pé-
TaAAQ, aAAG propei va eival kat apeTaAAa 1y enap@oTtepiovta otolxeia pe
METAAALKO XOAPAKTNPA.

OL 1016TnTEG aUTEG oPeilovTal KUpiwg 0NV NAEKTPOVIKA dour Twv atoéd-
MWV Kal 0To €i00g¢ Tou O0e0OuoU TIoU Untdpxel oTa HETAAAQ, EVMD O PMETAAAL-

o
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KOG XApaKTNpag opeideTal oTov aplBud Twv nAekTpovinv 0Bévoug Tou Ka-
Be otolxeiou. Ta HETAAAQA eival KUPIWG NAEKTPOBETIKA OTolXEla KAl Xapa-
KTnpifovTal aro Tov UIKpd aplBud nAektpovinv 08Evoug Tou aTOUOU TOUG.

8.1.2 MeTaAAIk6g deo6Qg

MeTa&u Twv atOUwV TWV CWUATWY avartucoovTal dlapdpwv 00V du-
VAUELC TIOU aTtodiO0OUUE UE TOV OPO ATOUIKOG Oe0UOG. Ta €idn TwvV ATOWML-
KWV deouwv eival:

1. MeTaAALKOG

2. lovTikég (1) €eTEPOTIOAIKOG)

3. OuOoLOTIOAIKOG

4. Moplakog (1) 0eopoég van der Waals)

O HeTAAAIKOG Oe0OPOG eppavifeTal oTa HETAAAQ, TA KpAPATA Kal TIG Je-
TaAALIKESG evwoelg. Eival xnuikdég deoudg Kal eEacpaAilel Tnv ouvoxn Twv
ATOMWV TOU PMETAAAOU. 2€ Hia CUCCWOPEUOT ATOMWV METAAAOU TA NAEKTPO-
via Tng e&wTepLkng oTolBadag mou KpaTtlouvTtal xaAapd and tov nupnva
eykataAeinouv tnv oTtolBada. Q¢ anoTéAeoua €xoupe, Ta evaroueivavta
BeTIKA TIAEOV LOVTA BlATETAYUEVA OTO XWPO, Kal YUpw ard autd Kiveital
£va VEQOG NAeKTpoVviwyv, TTou ovoudlovTtal Kal eAcubepa nAektpovia. Me-
TagU TwV eAeUBEPWV NAEKTPOVIWV KAl TWV BETIKOV HETAAAKQOV LOVIWV
aokouvTal ol duVAUELG TTou ovopddovTtal HETAAAIKOG SEOUOG.

OL duvapelg autég eivatl duvapelg EAEewg PETAEU LOVTWV - NAEKTPOVI-
KOU VEQOUG Kal OUVAUELC ATIWOEWS METAEU LOVTOC - LOVTOC Kal HETAEU nAe-
KTpoViwv. Anuioupyouv uia doun UPnAnNG CUUMETPIag TTOU €XEL WG ATIOTE-
Aeopa TNV NMAACTIKOTNTA TWV HETAAAWYV, TNV KAAN BEPUIKA KAl NAEKTPLK
AYWYLULOTNTA KAl TNV KPUOTAAALKY] Soun HEYAANG TIUKVOTNTAG.

8.1.3 KpuoTaAAIK S0 TWV HETAAAWV

2Ta oteped YETAAAQ, AOYw Tou PETAAALKOU deopoU, €Xoule €va Tepd-
OTIo HépLlO HE ATIPOCDIOPLOTO APLBUS ATOUWY, OTou To KABe Katldv Tepl-
BAAAeTal, KaTA PLECO OpO, ard Tov aplOud Twv NAEKTPOVIWV TIOU XpeLade-
Tal yia va eEacpaAloTei n nAEKTPLKNA TOU oudeTepdTNTA. Ta eAeUBepa nAe-
KTpdvla KivouvTal péoa otn pala tou YETAAAOU Kal avaueoa ota dldkeva
TWV BETIKOV LOVTWV (VEPOG NAEKTPOVIWV). OL LOXUPES ATIWOTIKEG SUVAUELG
TIOU aoKoUVTAl HETAEU TWV LOVTWV KAl Ol EAKTIKEG LETAEU LOVTWV KAl EAEU-

o
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BEpwV nAeKTpoviny, avaykalouv ta BeTIKA LOVTA va TIAPATACCOVTAL O€ Ka-
VOVIKEG AMOOTACELG HETAEU TOUG, 600 TILO KOVTA OUWG Yivetal. Qg anoTé-
AEOUA €XOUNE Mia KAVOVIKY XAPAKTNPELIOTIKA OLATAEN TWV ATOMWY TOU UE-
TAAAOU OTO XWPO, TIOU ovoualeTal KPUOTAAALKY) dopr).

H KpuoTaAAlki dopn|, Aowrtdy, eival pia kavovikh tplodiaotatn ddtagn
ATOUWY OTO XWPO.

Av eEetdooupe €va HETAAAO OTO ULKPOOKOTILO Ba douue OTL dev aAroTe-
Aeital and evav pévo KpuoTtaAAo, aAAG amod moAAoUG PikpdTEPOUG UE Ola-
POPETIKO oxNUa Kal péyebog. OL KpuoTaAAol autoi ovoualovTal KOKKOL Iy
KouoTaAAiTeg. To HEYEBDOG TOUG UTIAYOPEUEL TN CUUTIEPLPOPA TWV UETAA-
AWV Kal TIOAAEG arto TIG BLOTNTEG TOUG. MEoa 0e KABE KOKKO deV UTIApPXEL
10aVIK KPUOTAAALIKA Oour. ZTnv TpA&n ta UALKA €XOuv aTéAeleq OouUng,
Tou emdpoUV ONUAVTIKA OTIG IOLOTNTEG TOUG. AV KATIOLO PETAAAO €ixe Té-
A€la KPUOTAAALKR doun, Ba nTav ekatoviadeg Gopeg LoxupdTepo arod oO,Tl
oTnv NpayuatikéTnTa.

M 8.2 Kpauara

8.2.1 'Evvola - 1816TnTEG - TAZIvopnon Kpapatwv

Kpdua eival éva UALKO pe HETAAALIKEG 1IOLOTNTEG TIOU OXNnuatifeTal pe ui-
&N OUO0 N TEPLOOOTEPWY XNUIKWV OTOLXEIWV, EK TWV OTIOIWV TO £€va TOUAQA-
XlO0ToV eival pETaAAo.

2NV ovouacia Twv KpaudTtwy, EKTOG and auTtd rmou avapepovTal He TNV
EUTIELPLIKNA TOUG oOvouaoia, avapEPeTal TPOTO TO OVOUA TOU OUCTATIKOU [E
TNV HEYAAUTEPN avaAoyia, akoAouBoupevo and to deUTEPO O avaloyia
K.O.K.

Me n onuloupyia Tou KpAUATOG ETILITUYXAVETAL ] LETABOAT TWV 1BLO-
TATWV TV PETAAAWV 0t TETOLO PaBud, wote va oxnuatietatr éva véo
UALIKO [E VEEC PUOLKOUNXAVIKEG 1OLOTNTEG. OL 1316TNTEG AUTEG dev eival o
MECOG 6pOC TV IOIOTATWY TWV OTolXelwv Tou amapTiCouv 10 Kpaua. Ot
1316TNTEG TOU UETAAAOU eEapTvTal ard Tn GUON Tou HeTdAAoU Kal amnd
TNV mponynbeica Bepulkn Kal unxavikn katepyacia. Ot 1316TNTEG TOU
KpAuatog e€aptwvTal and Tn XnulKA Tou ouvBeon (ocuoTtaTika Tou Kpd-
patog), arnodé 1o Ueyebog, ToV TPOCAVATOAIONO KAl Tn XNMIKA cuoTaon
TWV KOKKWV TOU, KABMG Kal arod tn BepUIKA KAl unxXavikn katepyaaoia mou
£XeL UTooTei.

o
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H ouoTaon tou kpduatog uroAoyiletal o mooooTiaia avaioyia katda
BApog aAAG kal og TOCOOTIAIa avaAoyia aTONWV TwV CUCTATIKGWYV. [a ma-
padetypa to kpdua AuCus TiepLEXeL 51% K.B. Xpuoo (Au), aAAA poévo 25%
atdéuwv Xpuoou. Autd opeiletal otn dlagopd aToulkoU Bapoug peta&u
XpuooU Kat XaAkou.

AUTO €xel peyaAn onuacia amnod mAeupdg Bloouppatotntag. MNa napd-
delyla eva Kpapa ViKeAiou - Xpwuiou - poAuBdeviou - BnpuAAiou mepLexel
1.8% K.B. BnpuUAALo Tou eival ToEIKO oTolxeio. To BnpuAAlo 6uwg oe aplb-
MO atouwv aroteAei To 10.7% auTou Tou BaclkoU KPAuaTtog. 2TIG WBLOTN-
Teg evOC KPAUATOG, HEYAAUTEPN ONuacia €xel n mooooTlaia avaioyia Twv
ATOMWV TOU KABe cuoTaTIKOU.

Ta kpauata avaioya pe ToV aplBud Twv CUucTATIK@OV Toug Ta&lvouou-
vTalL og Jluepn, TpLEPT, TeTpauepn K.T.A. Emniong uropouv va ta&lvoun-
Bouv og Kpdpa PETAANOU-UETAAAOU, LETAAAOU-ETIAUPOTEPICOVTOG OTOLXEL-
OU Kal o€ KpAua peTAAAOU-aQuETAAAOU.

Ta kpauata dev Alwvouv (THKoVTaAl) 0 CUYKEKPLUEVT Bepuokpaacia. Asv
gxouv dnAadn ocuykekplpévo onueio TAENG. Katd tn B€puavon toug, Kdbe
ouoTtaTiké Alwvel otav ¢tdoel oTn Beppokpacoia TENG Tou. Apa To Kpdua
napouctdlel éva Bepuokpaotako otaotnua théng, and 1n BepUoKpaTia TTou
Ba Alwoel TO TIPWTO CUCTATLKO TOU, UEXPL TN BepuoKpacia kal Ba Alwoel Kal
To TeAeuTaio. ‘Otav Aéue Bepuokpaoia THENG evOG KPAUATOG EVVOOUUE TN
Bepuokpacia oTnv oroia £xouv Alwoel OAA TA CUCTATIKA TOU KPAUATOG.

8.2.2 Katepyaoieg HETAAAWYV - KPAUATWV

Ol uNXaviKEG 10L1OTNTEG TWV PETAAAWY KAl TWV KPAUATWY Toug £€apTw-
vTtal o peydaio Babuod and 1o HEYEBOG TWV KOKKWV TOUG.

H petadoon dlatapaxmwv Kal TaAcewv Hé€oa o€ Eva UETAAAO 1) Kpaua Tia-
peunodifovtal anod 1a opla Twv KOKKWV. Apa n dnuloupyia AEMTOKOKKWY
Kpaudtwy €xelL oav anotéAeoua Tnv av&non TG avbekTikOTNTAG, YlaTti 600
nePLoodTEPOL KOKKOL UTIApXouv, 1600 HEYAAUTEPN €ival n TAPEUTIODLON
™C d1ddoong TWV dlATAPAXWV TIPOC dLAPOPES KATEUBUVOELG.

Ta pétaAAa Kal Ta kpdpata pe dldpopeg KaTepyaoieg Yrnopouv va pe-
TABAAOUV TN ULKPOYPAPIKY dOUN TOUG -aKOUN KAl O OTEPET KATAOTAON-
Kal va au&nbei o aplBudg Twv KOKKWV Toug. NMoAAEQ and auTeég TIG KATEP-
yaoieg eival Bepuikeg. Ol ONUAVTIKOTEPES KATEPYAOIES gival:

o
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o Hev Yuxpw TAACTLIKY TAPAUOPPWOoN
* H ev Beppw MAQOTIKA MAPAUOPPWOT
* H avomntnon yla arnokatdotaon

* H avoémmnon yla ogoloyevoroinon

* H avonmon yla anaepinon

8.2.2.1 Ev yuxpw mapauoppwon (Work Hardening)

KaAeital kat okAnpuvon o1’ evdotpaxuvoewc. Eival pia katepyaoia tou
KpAuatog oTn Bepuokpacia meptBaiAovtog (ev Yuxpw), yia tn dnuloupyia
eAdopartog 1) oupuatog. H Katepyaoia autn erupepeL avgnon g okAnpod-
™NTAG, UEYAAUTEPO OPLO EAACTIKOTNTAG, MEYOAAUTEPO OPLO BpaUCcEWS, MUL-
KPOTEPN OAKILOTNTA Kal HeyaAuTepn euBpauoténTa.

H peiwon g oAKuéTNTAG KAl n av&non g eubBpauotdINTAg KAVOUV
TO KpAua ALlyOTEPO EUKATEPYAOTO.

8.2.2.2 AvonrTnon yia amokardoraon

H avémntnon yla anokataotaon Uropei va yivel pévo oe pétaiia n kpd-
MATA TIOU €X0OUV UTIOOTEL eV PUXPW TIAACTLKY] TTAPAUSPPWOT).

Ta evdoTpaxupeva kpduata eival erppemnn otn dlapwon. H avémtnon
YlO aToKaTAoTAoN YiveTal ue B€puavon oe Bepuokpacia xaunAdtepn ano
ekeivn g Eewg. To pETaAAo pe auTtodv Tov TPOTIO «armokabioTatal» arno-
KTOvTag Eava tnv nAacTikéTNTA Tou. H Beppokpaoia anokatdoTaong eivatl
KaBoplopevn yia KABe PETAANO 1) Kpdpua.

Av 1o PETaAAO Tapapeivel otn Bepuokpacia armokatdotaong emi pa-
KpOV ol KOKKOL heyeBuvovTal meplocoTEPO Ao TO EMBUUNTO. AUTO ovoud-
{eTal «UTIEPATIOKATAOTACT».

Edv Béhoupe €va PETAANO va €XEL ULIKPT TIAQOTIKOTNTA OAAQA HEYAAN
OKANPOTNTA Kal avToxn Ba MPETEL, TIPOKELUEVOU va anopeuxBei n «utepa-
rnokartdoTaon», va Bepuavbel oe MOAU xaunAn Bepuokpacia yla peyailo
XPOVIKO dldoTtnua. H katepyaocia auth ovouddletal arotatikn avomntnon,
kat artaAAdooel To PETAANO ard EOWTEPLIKESG TAOELG, dLATNPWVTAG TIAPAA-
AnAa TIG KOAEG TOU OLOTNTEG.
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8.2.2.3 Ev Oepuw mAaoTiKn mapauépewon

Edv n dnuloupyia oupuatog A eAdouatog yivel oe Bepuokpacia Alyo
MEYAAUTEPN TNC AVAKPUOTAAAWONG TO METAAAO YIVETAL EUKATEPYAOCTO KAl
uropei va mdpel OmMolodATOTE OXNUA XWPIG va KataoTpaPel.

Na nmapadelyua, Ye TNV €V BEPUWL TIAQOTIKN TIAPAUOPPWON UMopEL va
KataokeuaoTel 3 XIALOueTpa oupua arod 1 ypauudplo xpuoou.

8.2.2.4 Avonrtnon yia ouoioysgvomoinon

Kavéva kpdua oe otepeornoleital KATw ard daVIKEG CUVOARKEG WOTE Ol
KOKKOL va €xouv Tnv idla Xnuilkn cuotaon. Auth n EAAEWPn opoloyevoUg
XNULKNAG cUoTAoNG ovouAleTal UKpodlapopIoUOC 1) XNULKY) AVOUOLOYEVELQ.
O UIKPOOSLOPOPLOUOG EXEL WG ATIOTEAECNA TN HEIWOT TWV UNXAVIKGOV LOLo-
TATWV TOU KPAUATog Kal Tnv EAAeWPn avioxng otn dldBpwon. MNa va netu-
XOUME TNV XNULKN OloLloYEVELQ, TIOU eival arapaitntn, Bepuaivouue 1o Kpd-
pa oe Bepuokpacia xaunAdTtepn Tng Bepuokpaciac TAENG Yia OPLOUEVO
XPOoVIkO dldotnua. H katepyacia auth ovoudletal avortnon Yla Ouoloye-
voroinon.

8.2.2.5 Avémrtnon yia anagpiwon (Degassing)

Eival n 6épupavon evég KpAPATOG UE OKOTIO TNV aropdakpuvon o&eldinwv
N agpiwv amd tn pala tou. Ot Eéveqg autég npoopielg eunodiCouv TN ou-
VOXH TWV KOKKWV TOU KPAUATOG.

M 8.3 Tagivopunon odovTIATPIKAOV KPANATWV

Aekddeg OlAPOPETIKA KpapaTa Slapopwy HETAAAWY KUKAOPOPNOAV Ka-
TA 10 TMAPEABSV | KUKAOPOPOUV CAUEPA PE OKOTIO va KAAUYouv OAeq TIQ
avaykeg g o0dOVTIATPLKAG. INa va yivel o eUKOAN 1 KATAvVONOo™ Kal Pe-
AETN NG MANBWPEAC AUTAC TWV KPAUATWY, KATatdooovTal, CUUMPWVA UE TIC
1OLOTNTEG TOUG KAl TN XPrioT TOUG OTNV KaBnuepLlvr 000VTIATPLKA TIPAgN, o¢
TPELG KaTnyopieg:
¢ 2& KpAuaTta yla METAAALKEG XUTEQ KAl HETAAAOAKPUALKEG aroKkaTa-

OTAOELQ
* 2g KPAUATA Yla LETAAAOKEPAULKES ATIOKATAOTACELG.

+ 2& KpAuata yla oKeEAETOUG HEPLKWV OOOVTOOTOLXIWV

o
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M 8.4 Kpauarta yia JETAAAIKEG XUTEQ KAl METAAAOAKPUAIKEG
AmoKATAoOTACEIQ

O KaBapog xpuoodg dev €XEL TIG PUOLIKEG eKeiveq 1O1OTNTEG TIOU amal-
ToUuvTal YA TIPOOBETIKEG armokataoTacelg. ETol, apxikd ulobethonkayv xpu-
OOKpAUATA TIOU E€XPNOLUOTIOIOUVTO YA TNV KATAOKEUN Koounuatwv. Ta
KPpAUATA auTa ATav TPLUEPT) KpAUaTa XpuooU-apyupou-XaAkou. Me tnv na-
pod0 TWV ETWV OAO KaL TILO TIOAAA KpduaTa elonxdBnoav otnv ayopd, aAAda
OAa BaociCovtav 010 XPUCO.

8.4.1 Kpauara xpuoou

To 1932 n Emutpornr) OdovTtiatpikwv YAIKGOV Tou EBvikou Mpageiou Mé-
Tpwv Kat 2tabuwv (National Bureau of Standards) Twv H.IN.A. peAétnoe ta
Kpduata Twv HETAAAWV TIOU KUKAOPOPOUCAV KAl TA KATETAEE UE TOV AKO-
AouBo Ttpomno:

NMivakag 8.1 Kardra&n xpuookpaudTwv yia XUTEG £pyacies

EAAXIZTH MEPIEKTIKOTHTA %
TYNOZ 2E METAAAA THX KATHIOPIAZ TOY
XPYZOY KAI THX MAATINAZ

I MaAakda 83
Il MeTplag okAnpoOTNTAQ 78
Il ZkAnpd 78
IV YnépokAnpa 75

Ta xpuookpduata yia odoVTIATPLKY XPNnon fTav Kuping TpLuepn Kpda-
jJata Xpuoou, apyupou kKat XaAkou. Apyotepa dpxloav va mpootibevral
KAl ULKPEG TT00O0TNTESG AAAWYV OTOolXElwVv OTwg TTAAAAdLo, TTAQTIvVa Kal Yeu-
0dpyupog. Mia amod TIC onUAVTIKES LOLOTNTEG TETOLWV KPAUATWY €ival TO
OXETIKA XaunAd Bepuokpaolakd dlacTna THENG TOUG Kal N ULKPOKOKKN
ooun Toug. Ta odovTlaTtplkd XpUCOKPAUATA TIPETIEL VA TIEPLEXOUV LKAVEQ
MooOTNTEG EUYEVWV PMETAAA WY, WOTE va un dlaBpwvovTal 1 va auaupw-
vovTal 0TO OoTouaTIkG TeplBAAAov. lMpéETel emiong va MEPLEXOUV AVAAO-
YeQ MOOOTNTEG amod oTolxeia e xaunAotepo onueio mENG, oUTwG WoTE
va Urnopouv va Alwoouv e GAOYa uypaepiou Kal va xuteubBouv oe armiod

o
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MUPOXwWHa (Le CUVOETIKA ouaia yuyo). ApkeToi dLapOpPETLKOL TUTIOL Kpa-
ATV npoékudav Pe TNV auopeiwon Tou MocooToU TWV CUUMANPWUATL-
KOV aQUTQOV OTOLXEIWV.

‘Onwg eival avapevopuevo 10 eUpog TwV ouvBéoewy eival TETOLO, WOTE
uropei va undp&el kamotog Babudg aAAnloemikdAuPng ard Tov éva TUuro
Kpauatog otov aAAo. ETol ouolaoTika ol 4 Tutol dlaxwpifovtal petagu
TOUG arod &va eUpog 1dloTNTwv TIapd aro €va CUYKEKPLUEVO TTOO0OTH OTOL-
Xelwv. ZUYKeKpLUEVA

Ta Tumou | (HaAaka Kpapata) xpnoluoriolouvTal yla Uikpd éveeta, dla-
HOp®OVOVTAL KAl AclaivovTal EUKOAA KAl UTIOKELVTAL 0 WIKPES Tiéoelg. H
OKANPOTNTA TOoUug KupaiveTal and 50 - 90 Vickers.

Ta tomou Il (kpapata péong oKAnPOTNTAG) XPNOLLOTIOIOUVTAL Yia EvOe-
Ta rou uttokelvTal oe PETPLA Tiieon, enévBetq, otepdveq 3/4 peydiou mna-
X0Uug, oTnpiyHata, evolaueoa, OALKEG XUTEG OTEQAVEG. H OKANPOTNTA TOUG
Kupaivetat aré 90 - 120 Vickers.

Ot 1ot | kat Il ouxvé avagépovtav oav «Xpuoodg evBetwv». H eEENEN
UALKQV Aueong Kal EUUEONC EUPPAEnG Tou SLaBETOUV TO XpWUa Tou dovTiou
€XEL OEPA OUCLAOTIKA eEQAeiel TN Xprion XpuookpapdTwy turou | kat ll.

Ta 10mou lll (okAnpa Kpdapara) xpnoldornolouvtal yla €veeTa mou umo-
kewvtal oe uPnAr riieon, enévBeTa, Aenteg otepaveg 3/4, otnpiyuata, ev-
olaueoa, otepaveg, Bacelg 0dOVIOOTOLXIMV Kal YEQUPES LECOU WUNKOUG.
Ta KpAuata authg NG KaTnyopiag Urnopouv va okAnpuvBouv Le yhpavon.
H okAnpotnta Toug Kupaivetal ard 120 - 160 Vickers.

TéANoG, Ta TOmou IV (moAU oKAnpa Kpapara) XpnoLlornolouvTal yia €v-
Beta Kal emnévbeTa ekTeBeluéva oe TIOAU UPNAEQG TLEDELG, DOKOUG Kal AyKl-
oTpa, Yla BAcel 000VTOOTOLXLWOV, OKEAETOUG LEPLKWV 0OOVTOOTOLXLMV KAl
YEQPUPEG LEYAAOU Prikoug. Mropouv va okAnpuvBouv pe v avaioyn Bep-
MIKA KaTepyaoia. H okAnpdétnTd Toug Kupaivetal amd 150 - 250 Vickers.

Ta kpauata turou lll kat IV ovopdlovTal Kat KpAuata oTe@avmVv Kal ye-
Qupwv (crown and bridge alloys), av kat Ta TUMou IV ouxva xpnotuomnoLou-
VTAL YIO KATAOKEUEG TIOU XPelAdovTal avtoxr o0e UPNAEG KATATOVNOELG
(T.X. OKEAETOL UEPIKWY OOOVTOOTOLXLWV).

Mia kat 0 Xxpuoog NTav apkeTd akplBog Kal uttRpxav dlabéoiua Kat aA-
AQ TIOAUTIHA HETAAAQ APXLOAV Ol TPOTIOTIOWOELG OTNV TIEPLEKTIKOTNTA TWV
Kpauatwy. Etol dnuioupyndnkav Ta cUyxpova KpauaTa yia HeTAAALKES XU-

o
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TEG 1) LETAAAOAKPUAIKEG YEPUPEG KAl OTEPAVEG TA OTIOIA UMOPEL va TiepLeE-
X0ouv Aiyo €wg Kat kaBdAou xpuco. Ta vea autd kKpduata Katatdooovtal
otoug Turoug Il kat IV pe Baon TIg 18106TNTEG TOoUug. Ol TUTIIKEG OUVBEDELQ
OpLOPEVWV amod auTa mapouctalovtal otov mivaka 8.2.

lMivakag 8.2 Tumk ouoTaon opIoUEVWY OUYXPOVWV KPpaudTwVv

Au Cu Ag Pd In,Sn,Fe,
Zn,Ga
% % % % %
Tumog | xpucou (gold) 83 6 10 0.5 MolkiAAel
Turog I xpuoou (gold) 77 7 14 1 MolkiAAeL
xpuoou (gold) 75 9 1 3.5 MolkiAAeL
Melwpévng
Tunog 1l TIEPLEKTIKOTNTAG 46 8 39 6 MolkiAAel
oe Xpuoo (low gold)
apyupou naAiadiou
(silver-palladium) 70 25 MotkiAAeL
Xpuoou (gold) 69 10 12.5 3.5(+3.0Pt) | TMotkiAAel
MELWHUEVNG
TIEPLEKTIKOTNTAGQ
Tunog IV oe Xpuoo (low gold) | 56 14 25 4 MolkiAAeL
apyupou naAAadiou
(silver-palladium) 15 14 45 25 MotkiAAeL

Ano Ta 1xvootolxeia tou lMivaka 8.2 o YPeuddpyupog mpooTibeTal Ku-
piwg yla va deopevel 1o okuyovo. lMpemnel va avapepbel 0TI 6Aa Ta oUY-
Xpova TIOAUTIHA KpAUATA eival YEVIKA AETTTOKOKKA. AUTO eTiituyxavetal e
NV TMPOOBNKN TOAU UIKPWV TOCOTATWV Lptdiou Kal poubnviou (mepimou
100-150 ppm). O XaAKOG eival 0 KUpiwG «OKANPUVTAG» TWV KPAUATWV.
Mpoodidel avtoxh Kal OKANPOTNTA OTA KPAUATA, KAl EAATTWOVEL TO Beppo-
Kpaolako dldotnua tENG Toug. 2 peyAdAeg moooTnTeg 0 XaAKdG Teivel va
KOKKLVICel TA XPUOA KpAaTa Kal va PELWVEL TNV avTioTacon Toug oTn d1d-
Bpwon kat Tnv apaupwon. O dpyupog BonBA otn Heiwon TNG XPWHATIKAG
enidpaong Tou XaAKkoU aAAd pelwvel TNV avioxn Tou kpduatog otn Old-
Bpwon.



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 134

m OAONTOTEXNIKA YAIKA

8.4.2 Kpdauata pe HeIWPEVN TTEPIEKTIKOTNTA OE XPUGOH

Ta kpduata autd eivat Turtou A 1V kat mepeExouv xpuod and 45 - 55%. H
npooBnkn naAlAadiou 5-10% Ta kavel avBeKTIKOTEPA 0T dLABPwWoN Kal auga-
VEL TNV 0TABEPOTNTA OTNV AAAQYT] XPWHATOG JEOCA OTN OTOUATIKA KOIAGTNTA.

XpnoluorolouvTal yia oTepAaveg, YEQUPEG, DOKOUG, TNAEOKOTIKEG KAl
PpeCaploTéG epyaoieg. Mmopouv va AstavBouv kal va oTIABwBouv ndpa
TIOAU KaAQ. To e1d1kO Toug BApog eival XQUNAOTEPO Ao AUTO TWV HEYAANG
TMEPLEKTIKOTNTAG OE XPUOO, YU auTo Kal xpelalovtal eupUuTEPO aywyod Xu-
TEUONG KAl LOXUPOTEPN PUYOKEVTPNOTN OTNV CUCKEUN XUTEUONG.

8.4.3 Kpauarta apylupou - maAAadiou

Ta kpauata autd eival tunou Il 7 IV kat teplExouv dpyupo aro 50-70%,
MaAAdGdLo 20-25%, xpuocd ard 1-15%.

Ta kpduata Tng Katnyopiag autng eivatl Aeukwnd, okAnpdétepa amnd ta
XPUOOKPAUATA, €XOUV UIKPOTEPO €1BIKO BAPOC Kal uPnAdTEPN BEPUOKPQ-
oia ™Téng.

H epyaotnplakn ene€epyacia toug anattei yeyaAltepn mpocoxr ano
0,TL Ta Xpuookpdauata. H avtoxn otn dldBpwon eival Lelwpévn Kat n Xpn-
On TOUug OAUEPA Teivel va egEapavioTei.

8.4.4 Kpaparta 6acikwv METAAAWY

Ta kpauata Baclkwv PETAAAWY O XpNnOLUoTIoloUVTaAlL EUPEWS YA OAO-
METAAALKEG 1) peTAANOAKPUALKEG amokataoTdoelg. O Kuplog Adyoq eival n
MEYAAT dUOKOAIQ TIou euPaviouv oTo YUAALOUQ, 1OLAiTEPA TNG MAONTLKNG
emupavelag. Ta kpapata autd eival idiag ovotaong (Ni-Cr 1 Co-Cr) ue 1a
Baolka Kpduata mou XPnoLUoTIoloUVTAL YIa LETAAAOKEPAULIKEG £pyATiEG.

H 8.5 Kpauata yia HJeTAAAOKEPAPIKEG ATTOKATAOTACEIG

O ouvouaouég UeTAAAOU Kal TopoeAavng eival ofuepa n suputepa
XPNOLLOTIOIOUMEVT AKiVNTN TIPOCBETIKY armokataoTtaon, eneldry cuvoudlel
TNV Avtoxn KAl Tnv akpifela Twv OAIKOV XUTOV ArOKATAOTACEWY, UE TNV
KAAR alodnTikn eppavion tng nopoeAavng (Ew. 8.1).

To duA6 autd cuotnua arnoteAegital and dUo ETMIUEPOUG CUOTATIKA. To
METAAALIKO OKEAETO KAl TNV TIOPOEAAVT.

o
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Eik. 8.1. MeTtaAAokepauikn yepupa

AdYw TNG OIMAAG PUONG NG HETAAAOKEPAULKAC arokaTtadoTtaong MpPETel
va XPNOoLLoTIomnBei, yla TNV KATAOKEUR TOU UETAAALKOU OKEAETOU, €va KpaA-
Ma cupBato pe tnv nopoeAavn. Adyw autou Tou TIEPLOPLOUOU UTIAPXOoUV 6
Baolkég mpounobEoelq TIou TIPEMEL va MANPEL Eva Kpdua, MoTe va eival ka-
TAAANAO YlA HETAAAOKEPAULKT.

1. 'Eva kpdpa LeTAAAOKEPAULKNG TIPETEL VA gival Lkavo va Tapdyel empa-
velaka oéeidia ylia Tov XNUIKO OeOUO UE TIG KEPAMUIKES pdaleg. Ta Kpd-
pata BactkoU peTAAAOU €Xouv dia puolkr tdon va o&eldmvovTal, otav
eKTEBOUV OTIC UYNAEQ BepuoKpaoieq Tou @goupvou rmopoeldvng. Ta
KPAuata Twv TMOAUTIUWY HETAAA WYV, ard TNV AAAN TAEUPd, CUUTEPLYE-
povTtal akplBwg avtiBeTa, Wiaitepa Ta UPNANG TIEPLEKTIKOTNTAG OE TO-
AUTIHO péTaAAa. Ta MOAUTIHA HETAAAA TWV KPAUATWY auTwv Oev o&el-
dwvovTtal. '’ autd Kal TpooTiBevTal KAl UKPOTIOoOTNTEG PBACIK®OV E-
TAAAWV OUTWG WOTE va AdBel xwpa 1 o&eidwon Tou KPAUATOG.
AnAadr|, 600 1o MOAUTIUO (eUyeEVER) eival TO KpAua TOCO ALyoTEPN TIO-
ootnTa o&eldiwv napdyel. H neploplopévn noooTnta oeldinwv €xel wg
aroTéAeoNa acBeveéoTepo peTallokepapikd deopd. ‘Oco Alydtepo To-
AUTIHO gival To Kpaua TOo0 MeploooTepa o&eidla mapayel. BEBala pept-
KEC POopPEG Ta o&eidla yivovTal mapa ToAAG KAl O€ AQUTEG TIG TIEPUTTM-
oelg To HETAANO TIpémel va mpoBepuaivetal (degassing).
2AUEPA HeYAAn onuacia divoupe éxL povo otnv noodINTa o&eldiwv aA-
AQ Kal 0TO XpWwHa Toug. To Kpdua dev TIPETIEL va TTIAPAYEL EVIova XPpw-
paTlopeva o&eidla, Ta oroia Ba emmpedcouv apvnTika To Xpwua Tng
nopoeAavng.

o
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2. Eva kpaua HETAAAOKEPAULKNG TIPETIEL VA €XEL OUVTEAEOTH BepUIKNG Ola-
OTOANG EAAPPWG PEYAAUTEPO aTId TNG MopoeAdvng 1ou Ba omtnbei oe
auTto, yia va dlatnenbei n HeTAAAOKEPAULKY cuvdeon. MNMapd tn dnut-
oupyia o&eldiwv kKal TNV UTIApPEN XNUIKOU deouoU PETAEU KpAUATOG Kal
nopoeAavng, uropei va dnuloupynBei Kdtayua oTnv ontnuévn nopoe-
Aavn edv dev eival Beputkd ocuppatr pue 1o KpAua.

3. To kpaua mpenel va €xel Beppokpactakd dlaotnua tTHENG apkeTa uyn-
Ao6tepo amod tn Beppokpacia TMENG TG avTiotolxng nmopoeAavng. Autd
£xelL onuaoia, SLOTL Ba TPETEL TO XTIOWWO TNG TMOPOEAAVNG UE TA AAAE-
MAAANAQ Ynoipgata kat n epuAAwon va yivouv xwpic opo 61 6a dla-
TapayxBei 11 6a Alwoel N LETAAALKN UTIOOOWT).

4. To kpaua dev TIPETIEL va TIAPAUOPPOVETAL UTIO TNV emnidpaocn Twv Bep-
MOKPAOLWV KAl TWV TACEWV TIOU avantuooovTal KAtd tnv Omtnon g
nopoeAdavng. Mpérmel va propei va aviéxel (sag resistance) T1q uPnAég
BepUoKPAOieq Kal TAOELG XWPIG TNV TIAPAULKPT) LETAPBOAT OTIG dlAOTA-
oelg Tou. Emiong Ba mpénel va propei va ouykKoAAnBel kat puetd nv
OrTnon NG rnopceAavng (post-soldering).

5. Ta kpduata, ektdg and TIG 4 Tponyouueveg TIpoUTIoBEDELG, TIPETEL va
MANPOUV KAl TNV avaykn ToU TEXVITN YA €UKOAIQ OTOUG XELPLOMOUG.
Mpémnel n 6An dladikacia ene€epyaoiag Tou YETAAAOU va unv anaitel
UTIEPPOALKA £EEIOIKEUNEVEG TEXVIKEG YVWOELG 1) TIOAU aKpLBO Kal dtago-
PETIKG arod Tov cuvnBiopévo eEonAlond. KaBe kKpaua 1ou eival dUOKo-
Ao Ta Alwoel, va XxuTteubBei, va epapuooBei kal va yuaAlobei, 6a amotu-
XEL EUTIOPLKA, 600 KAAO Oe0UO Kal va KAvel, 600 KAAEQ 1OLOTNTEG Kal va
EXEL.

6. Eva kpaua yla Xuteg epyaocieg npénel va eivat flooupfatd kat va punv
eivat To€lkd. H acpdaAela Tou TEXVITN, TOU YIATPOU KAl TOU acBevoug
oev Mpénel va OlaklvduveUeTal e Tn XPenon evog oloudnmoTte Kpauartog,
WOlaitepa 6Tav untdpxouv AcCPAAECTEPA KPAUATA WG EVAAAQKTIKA AUOT).

8.5.1 Katara&n kpauarwv JETAAAOKEPAMIKAG

MoAAéG KaTatd&elg £xouv mpoTabei KAt Kalpoug yia ta Kpduata e-
TAAAOKEPAUIKAG. ZNUepa akoAoubeital ) Katata&n Twv Kpaudtwyv oe ou-
oThHuata pe BAon tnv cUCTACT TOUG

o
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lMivakag 8.3 Kardraén kpaudtwv uetaAAokepauikng

ZYZTHMA OMAAA

Xpuoou-MNAativag- NMaAAadiou
Xpuoou-MNaAAadiou-Apyupou YynAng % Apyupou

XaunAng % Apyupou
KPAMATA MOAYTIMQN | Xpuoou-laAAadiou

METAAAQN
MaAAadiou Apyupou
KoBaAtiou
XaAkou
Apyupou-Xpucou
NikeAiou-Xpwpuiou pe BnpuAAlo
Xwpic BnpuAAlo
KPAMATA BAZIKQN KOBG)\T[OU-XQ@}J[OU
METAAAQN

AANQ cucThuaTA

Mapatnpoupe 6TL OAQ Ta KpdAuaTta XwpeiovTal KaT apxnv o€ 2 KUPLEQ
katnyopieg: MoAuTipa kat Baotkd (1 un moAuTtipa). Katérv ta&ivopouvtal
oe ouoThuarta pe Baon Ta KUPLA CUOTATIKA Toug. Katoriv tTa cuocTAuaTa
urtodiatpouvtal oe uttokatnyopieg (opddeg), av xpelaletat. Me authv tnv
Taglvounon 6Aa Ta KpAUATA KATaTAooovTal Ue BAoT Tn cUCTAOH TOUG Kal
TO TI0OC00TO TOU KUpiapXou cuoTaTIKOU TOUG.

Mponyeital To 6voua Tou Kupiapyou HETAAAOU Kal akoAouBeital amnd
To 0eUTEPO O€ avaloyia. Znuavtikd dAAa npdobeta, TA Oroia KAvouv TO
Kpdua va Eexwpidel MpoodidovTAag TOU OUYKEKPLHLEVA XAPAKTNPLOTIKA 1)
1310TNTEG, BonbBouv 01N dlaipeon oe uttokatnyopieg (M.X. BNPUAALO, XaA-
KOG, KOBAATLO K.T.A.).

Eva Kpdua yia va avikel oTa MoAUTLLA KPAPATA TIPETIEL VA TIEPLEXEL ApP-
KETT) MoodTNTA £vOg ard Ta PETAAAA TNG Katnyopiag Tng mAartivag 1) Tou
Xpuoou. Av autd ta pétaila arouctdfouv R Bpiokovtal og ixvn, TOTE TO
KpAua katatacoetal ota Bacika.

8.5.2 H emidpaon Tng ouoTaong evog KpAuarog oTig 1316TNTEG TOU

H xnuikAR ouvBeon (ouotaon) eival arneubeiag umelBuvn YLa TIG PUOLKEG
OLOTNTEG €VOQG UAIKOU. H ouoTtaon Twv Kpaudtwy utiayopeulel TIG Unxavl-
KEG TOUG LOLOTNTEG.

o
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EiK. 8.2. MeTaAAIKOG OKEAETOC yia UETAAAOKEPQULIKN epyaoia

H KALWVIKY eTmituxia plag LETAAAOKEPAULIKAG arokataoctaong &apta-
Tal, Katd Yyeyailo pépog, amod tnv IkavoTnTa ToU KPAUATOoG TOU UETAAAL-
KoU OKEAETOU va AVTEXEL OTIC SUVNTIKA KATAOTPOPIKEG HAONTIKEG dUVa-
pelg. MapdAo mou n omtnuévn MopoeAdvn €xel OXETIKA UPNnAY avToxn
OTIG BAIMTIKEG DUVANELG, N MELWUEVT AVTOXTH OTOV EPEAKUOUO KAl N Xa-
POKTINPELOTIKA EAAEWYN OAKILOTNTAG TNV KAvoUuv e&alpeTikA guaiobntn
OTIG TAOELG AUYLOMOU Tou cuvodeUouv TNV Kauyn (flexure) Tou YeTaAAL-
KOU OKeAETOU.

' autd eival anapaitnto ot PETAAAOKEPAULKEG AMOKATAOTACELS VA OXE-
dlddovtal Kal va Kataokeualovtal pe TETOO TPOTO, WOTE va augavetal n
avtoyn Toug (Etk. 8.2).

H o mpogavng npocéyylon 6a ntav n avgnon tou ndyxoug TG LETAA-
AlKAG uTtodouNG, Uila Kal OLMAQCLaoNOG ToU TIAXoUG odnyel oe oktamnAaola-
OuO TNV avtoxh otnv Kauwn. BéBala, To péyloto ndxog TnG OANG Armoka-
Taotaong rneplopileTal eEWTEPIKA amnd Tn CUYKAELON KAl TN CWOTH LOPPO-
Aoyia kat eowTteplkd amnod tnv embupia va diatnendei 660 To duvatov me-
pLocoTeEPN 00O0VTIKY oucia yivetal. And Tnv AAAn mAeupd, n alobNTIKA
artattei éva eAaxloto ndxoq mopoeAdvng Pe anotéAeoua peiwon Tou ma-
XOUG TOU PETAAAOU. TO €AAXLOTO TIAXOC MIAG METAAAOKEPALKNG ATOKATA-
otaong eivat 1 mm.

Mia €€€Taom TV UNXAVIKQV WOLOTATWV TWV BACIKOV KPAUATWY Kal TV

o
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XPUOOKPAUATWVY Hag deixvel OTL O YEVIKEG YPAUUESG Ta Kpduata Twv Ba-
OlKOV HETAAAWV £XOUV UETPO EAAOTIKOTNTAG OXEDOV SIMTAACLO ATO TA XPU-
ookpdapata. Mia kat To YETPO EAAOTIKOTNTAG ival évag TPOTIOG UETPNONG
NG akapyiag Twv UAIKQOV, aUuTh 1 18LOTNTA gUVOEL TNV XpnoLuoroinon kpa-
MATWV BACIKOV LETAAAWY OE YEPUPEG E EKTETAUEVA YEQUPOUATA OTIOU 1
kauyn eivat 1o KUplo aitlo anotuyiag (Ew. 8.3).

2e dUO LooTmaxeig anokataotdoelg anod Bacikd KpAUa Kal XpUooKpdaua,
n Yépupa amnd Baclko Kpdua Ba KAUMTETAL JOVO KATA TO UIo6 aro O,TL n Yé-
Ppupa and Xpuookpdua, KATw aro TG idleg paonTikég duvauelg. Kat’ authv
TNV évvola To UPnAG PETPO eAAOTIKOTNTAG UITOPEL va xpnotluorotnBei, ya
va eTuTPEYEL AemTOTEPQ XUTA.

[MapOAO TIOU CUYKEKPLUEVA KPAUATA BACIK®OV HETAAAWV prtopel va TAn-
oldfouv Tn oKANPEOTNTA TWV EUYEVQOV HETAAA WYV, 1 TTAELOVOTNTA TOUG elval
capwg okANPOTEPN. AOYW AUTNG TNG OXETIKWG UYNANG OKANPOTNTAG, TO
KOYLUO TWV aywywv XUTeuong, To TPOXIOMA, N EPAPUOYT KAl TO YUAALOUA
HLag TIPOOBETIKNG anokatdotaong ano Bacikd Kpaua, arnattel I Xpnon Ko-
TITIKOV epYaAeiwv UPNALV OTPOPWV.

KAWVIK®G eival pdAAov aribavo va cupfei onUavTikY) paonTikA arnotppn. It
QuTO TIPETEL va 000l TTIOAU TIPOCOXT OTn SLAPOPPWOTN TNG OUYKAELONG OE Je-
TOAALKEG HAONTIKEG eMpaveleq. ETiong n agaipeon un LkavoromnTKOV TaAat-
WV ArOKATAOTACEWVY Ao TO 0TOMA ival 1o SUOKOAN Yla Ta Bactkd kpauata
ard 6,TL Ye Ta KPAPATA eUyeVOV HETAAAWV Ula Kal N augnuévn okAnpdtnta
odnyel og ypryopn KAtaotpoPr Twv ¢pelwV KOTMG KAl TWV OLAUAVTIDV.

EIk. 8.3. 2r1aoiuo yeépupag UeEyaAou UNnKoug

o



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 140

m OAONTOTEXNIKA YAIKA

H nukvdtnTa TWV Kpapdtwyv Bactkwv YeTAAAwv eivat 8.0 gr/cm3, eva
TWV aVTIOTOLXWV KPAUATWY EUYEV®V UETANAWY eival 18,4 gr/cm3. Mia Kat
OAa Ta KpAuaTa yla xuteuon nwAouvTtal pe to Bdpog oV idla povada Ba-
POUG AVTLOTOLXEL UTEPALMAGOCLA TTIO0OTNTA BACLKOU KPAUATOG.

EKTOG BEPBala amd Toug OIKOVOUIKOUG AGYOUG N UIKPOTEPN TIUKVOTNTA
TWV BaCIK®OV KPauATwV Tailel Kal pOAO OTNV KATAOKEUT ATIOOEKTWOV XU-
TOv. Mia kat ta rneptocdtepa 0dovTIATPIKA XUTA, XUuTeUovVTal 0 PUYOKE-
VTPLKEG UNXAVEG, N MELWUEVN TIUKVOTNTA UIopEl va Taidel Kamolo pOAO 01N
OuoKoAia Tou mapatnpeital 6tav Kataokeualovral Xuta uPnAng akplpei-
ag ge karola ano 1a Pactka kpduata.

‘OTaV EKTILOUUE TIG UNXAVIKEG OLOTNTEG EVOG KPAUATOG METAAAOKEPAWL-
KAG, TIPETIEL TIAVTA VA £XOUUE KATA VOU TN oupBatéTnTa HETAAAOU-KEPAULKOU.
‘ETol dUo mpolnoBéoelq ival onUavTIKEG. To LETAANO OeV TIPETEL va TAPE-
Baivel 0To KEPAULKS e TETOLO TPOTIO, WOTE VA TIPOKAAEL opatr| aAAoiwon Tou
XPWUATOG TNG MOPoEAAVNG OTNV OLETILPAVELD (LETAEU LETAAAOU — KEPALIKOU)
N ota 6pla. H nmpoobeTIkA anokatdoTtaon MPETEL va EXEL Eéva oTabepd UeTa-
Aokepaplkd deouo, TTIOU va avlioTatal EMapK®G OTIC TILECELG OTO OTOWA.

Me 1600 TOAAA Kpduata oTtnv ayopd onuepa, o¢ Ba fTav copod va Be-
wpnooupe OTL hia dedopevn MopoeAAvn UIMOPEL va XpnoLloroinbei pe orot-
odnrnote €& auTtwv. ETunAéov n ertuxia oe pia otepavn dev eyyuatal KAL-
VIKA emiTuxia oe yia yépupa. Mmopel pia mopoeAdavn Kal éva kpaua va pun
olaBétouv éva TpoPBAEPIPO eTtinedo cupBatdTNTAG, UE ATIOTEAEOUA pAYL-
OMa NG TopoeAdvng i andomnacn TUAKATOG AUuTnG arod TNV ermpavela Tou
METAAAOU. PWYUEG Kal omaciyata Tng mopoeAdvng Uropei va urmodnAw-
VOuv acuuBatotnta avaueoa og £va KpAua Kal pia OUYKEKPLUEVT TTIOPOE-
Advn. AuoTtuxwg, dev eival 6Aeq ol acuuBatdInTES AUECA AvayVwPIoLUEG.
MoAAEG POpPEG TA TIPORANUATA TIPOKUTITOUV PETA amd KATIOLO XPOVO TIOU 1
YEQUPA BpioKeTAl OTO OTOMUA KAl UTTIOKELTAL OE LAOTTIKESG SUVAUELG.

U autd, KaAo eival va yvwpifouue Ta UAIKG Yag Kal va cupBouleudua-
OTE TIG KATAOKEUAOTPLEG £TALPEIEG TWV TIOPOEAAVDV WG TIPOG TN CuPBatéd-
™nTd Toug e dldpopa Kpauata.

O ouvteAeoTnG BepUIknG OLAOTOANG eival éva amod TaA TIO ONUAvTIKA
oTolxela yla tn oupBatdéInTa £vOG KPAUATOG Kal piag mopoeAavng. O ou-
VTEAEOTNAG BEPUIKAG OLAOTOANG TWV TIEPLOCOTEPWY KPAUATWY UETAAAOKE-
PAULKNG KupaiveTal peta&u 13,5 kat 15,5 X 10 in/in/°C. TNa éva otabepo ue-

o
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TaAAOKepAWIKS OEOUO O CUVTEAEOTNG BEPUIKAG OLAOTOANG TOU UETAAAOU
Mpénel va eival eAappmsg uPnAoTtepog amnod autdv Tng nopoeAavng.

H xnuikr ouotaon ouvhBwg UTIAYOPEUEL TIG UNXAVIKEG WOLOTNTEG TWV
KpauAaTtwy. Ot unxavikég 101O6TNTEG €XOUV TIpWTEUOVTA POAO OTA WELOVE-
KTAMATA KAl TA TTAEOVEKTHUATA VO KPAUATOG Kal 0T Xpenon tou. Etol pe
Béon tnv nponyoupevn tagwvounon (Mivakag 8.3) Twv KpAUATWVY LETAAAO-
KEPAULKNG, AKOAOUBEL Hla OUVOTITLKY Tapouciaon tTng XNUIKAG ocuveeong,
TWV TAEOVEKTNUATWY KAl TWV UEIOVEKTNUATWY TOUG.

H 8.6 XnuIKA cuoTaon, 1816TNTEG KAl XPAON TWV KPAMATWYV

METAAAOKEPAUIKAG

8.6.1 ZuoTnua xpuoou - mAaTivag - maAAadiou (Au-Pt-Pd)

Eival ané ta mo nmaAld kpduata yia HeTAAAOKEPAWIKA. ZAuEpa &E Xpn-
oldotolouvtal eupéwq Adyw Tou au&nuévou kdotoug Toug. H avaloyia
TWV OUCTATIKOV TWV KPAUATWV AUTNG TNG KATNYOPiag MolkiAAEL APKETA. 2€

Z0oTaon
XpUobG: 75% - 88% 'Ix'vr] otolxeiwv c’>n’coc; ivolo,
o ) N oidnpog kat Yeuddpyupog
MAgriva: £wg 8% BonBouv oTov Seouo
MaAAdadio: €wg 1% LE TIC MOPOEAAVEG
Apyupoq: £wq 5% edv unapyel
MAeovekTApaATa MeiovekTRpara
« E&alpetikn xuteuouotnTa * YYnAo ké6oTOQ
. EEGlpST’lKOQ deouOG pE TNV «  XaunAn avroyxn otnv napaudéppwon
nopog)\av,n , KaTa TNV 6TTNon (sag resistance),
: Y‘Un)‘? eminesdo ”9)‘UTl“°T”T°Q , Tou 3&v TO KAVEL AMOSEKTS YLa aki-
* EukoAia otn diaudppwon Kat Aeiav- VNTEQ £pYACIEQ e HEYANA YEPUPG-
on NG HAoNTIKAG empavelag (pub- uata
pton Tng oUYKAeLlong) , , .
e M
* EEalpetikn) avtiotaon otn suu'usvn GV,TOXH otov epTIuouo
514Bpwon Kal TNV apavpwon . Mleﬁ OKAnpétNTa (QUEnuévn aro-
+ BlooupBato TPN)
* EUKoOAO oTnv epapuoyn ota épla * YYnAr rukvétnTa (Atydtepa
Kat otn Aeiavon XUT@ ava povada Bapoug)
* EukoAia otnv cuykoAAnon
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oplopéva dev undpxel KaBoAou MaAAddlo, ottoTe Kal avapEpovTtal wg Xpu-
ooTAaTiveg, evw og AAAa n avaloyia tou maAAadiou eival augnuévn kat
Mropouv va KataAn&ouv oe Kpduata Xpuoou - TTaAAadiou - TAATIvVAG.

8.6.2 Kpauara xpuocoU - maAAadiou - apyupou (Au-Pd-Ag)

Autd Ta Kpduata Kataockeudotnkav o€ pia mpoomdbela va Eemepa-
OTOUV Ol TIEPLOPLOMOL TIOU UTpXav UE TA KpAuata Xpuoou - TAaTivag -
naAAadiou, OMWG N HELWUEVN AVTOXN TOU KPAUATOG OTLG TIAPAUOPPOOELG
kata tnv omnon (poor sag resistance), n XxaunArn okAnpotnta Kat To uyn-
A6 kK6oTOG. AUo TtapaAAayég dnuioupynenkav Kat Tig Eexwpifouue oe uyn-
ARG KAl XaUNAARG MEPLEKTIKOTNTAG 0 Apyupo. Mia kat autd ta kpduata ei-
val xpuookpduata, dlabETouV Kal ol OUO UTTIOKATNYOPIiEC TIOAAG amnd Ta ye-
VIKA TIAEOVEKTAMATA KAl PELOVEKTNMATA TWV KPAUATWV Xpuoou - MAaTtivag
- TaAAadiou.

8.6.2.1 Kpduara xpuoou - maAAadiou - apyupou (Au-Pd-Ag)
(YynAncg mepiekTIKOTNTAG O€ APYyUpPoO)

ZyoTaon : o - "
vn oTtolxeiwv 6nwg ivdlo, cidnpog Kal
Xpuoog: 39% - 53% Xvn . X ’q T"’ N
kaooitepog Bonbouv o0TO dEOUO UE TNV
A . O, 0,
MaAA&dlo: 25% - 35% nopoehavn.
Apyupog: 12% - 22%
MAeovekTAparta MeiovekTRpara

* To uynAd nmocooTtd apyupou dnpt-
oupyel npoUmoBéoelq yia alAoiwon
TOU XPWHATOG TNG MopoeAavng

* YUnAo kKb6oTOGQ

* YUYnAOG ouvTeAEOTAG BEPULKNG dla-
OTOANG

¢ XaunAdtepo KO6OTOG amod Ta KpAua-
Ta Xpuoou-tiAaTivag-naAAadiou

* BeATiwuévn akauyia kat avtoxn
oTnVv NapapdpPwon Kata tnv ormtn-
on (sag resistance)

* YYnAoO erminedo moAuTIudTNTAG

* AvTtoxn otn dlappwon kat
v aualpwon
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8.6.2.2 Kpduara xpuoou - maAAadiou - apyupou (Au-Pd-Ag)
(XaunAng mepieKTIKOTNTAG O€ APYUPO)

ZgoTaon
Xpuoog: 52% - 17% TXvn OTOLXEIWV MOU MTMOPOUV va
MAativa: 10% - 33% oEeldwBouv mpooTiBevTal yld To
MaAAddio: 5% - 12% peTaAAOKEPAULKO dEONO.
Apyupog: £WGQ 5% edv utapyetl
MAeovekTAUaATa MeiovekTRpara
+ ®BnvoTepo amod ta Kpduata * O apyupog dnuioupyei mpoumnobé-
(Au-Pt-Pd) O€lg yla TBavo XpwuaTlopo tng
* BeATiwuévn akapgia kat avtoxr nopoeAavng (Alyotepa naviwg ard
TNV MAPAPOPPWON KATA TA KPAUATA UYPNATQ MEPLEKTIKOTN-
Tnv omnon (sag resistance) Tag o€ APYUpPO)
o YUYnAN MEPLEKTIKOTNTA EUYEVOV [LE- * YUYnAo Kb60oTOQ
TAAWV * YUYnAoOg ouvteAeoTNnG BepULKAG dla-
* Avtoxn otn dudppwon OTOANG
Kat TNV apaupwon

8.6.3 Kpdauarta xpuoou - maAAadiou (Au-Pd)

ZgoTtaon
Xpuoog: 44% - 55% IXvn OTOLXEIWV TIOU PTopoUV va
MaAAddlo: 35% - 45% o&eldwbouv mpoaoTiBevral yla to
KAAALO: Ewg 5% METAANOKEPAULKO SEONO.
lvdl0 Kal KaooiTePOQ: 8% - 12%
MAeovekTApara MeiovekTRpara
* EE&aipeTikn xuteuoluoTNTA + Agv gival Bepuika ouppata pe 6Aeg
*  AgOPOG IKAVOTIOINTIKNAG AVTOXNG TIG OOOVTIATPLKEG TIOPOEAAVERQ
* Avtoxnh otn dldBpwon Kat Tnv apau- * YYnAd k60TOQ
pwon
* BeATiwpévn avioxn otnv napaudp-
QWwon Kata tnv onrnon (sag
resistance)
o XaunAodTEPN TIUKVOTNTA
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AUTY N CUYKEKPLPEVN KaTnyopia dnuloupyrBnke e OKOTO va UTIEPKE-
pPAOCTOUV dUO onuavTikd mpoBAALATA CUVUPACUEVA WE TN XPNON Kpaud-
TWV XPUooU - TAQTivag - apyupou Kal taAAadiou - apyupou: To Xpwuatt-
OMO TNG mopoeAavng Kat Tov uPnAd ouvteeoTr| Bepulkng 0lacToAng. Ta
«AEUKA» AUTA Kpauata eival OnUOPIAT] OTOUG XPNOTEG EUYEVWV UETAA-
Awv. MapdéAa autd dev eival Bepuika cuppaTtd Ue opLOPEVEG TTIOPOEAAVEG
uynAou ouvTeAeoTn. Mia ano TIg o dNUOPLAEIG XNULKEG avaloyieg TNG
katnyopiag autng eivat 51,5% xpuocog, 38,5% maAAadlo, 5% yYAaAALo, ixvn
aro ivélo Kal kaocoitepo.

8.6.4 Kpauara maAAadiou

Ta kpduata maAAadiou KUKAOPOPNOAV WG [ULla TILO «OLKOVOIKN AUoT»
arod 1a akplBd xpuookpauata. Zriuepa n Tiun tou maAladiou €xel au&nbei
1600 MOAU, WOTE TO KOOTOG HLAG TIPOOBETIKNG anokatdoTaong and Kpdua
XPUOOU Va €ival OCUYKPIOINO YE TO KOOTOG UIAG TIPOCBETIKAG armokatdoTa-
ong anod kpaua maAAadiou.

8.6.4.1 Kpduara maAAadiou - apyupou (Pd -Ag)

ZgoTtaon

MaAA&dio: 55% - 60% IxvooTolxeia kat arné aAia
Apyupog: 28% - 30% o&eldoupeva YETAAAQ eival

Ivdio kal Kaooitepog: 8% - 12% eniong napévra.

n

MaAA&dio: 50% - 55% IxvooTolxeia kat and aAha o&edou-
Apyupog: 35% - 40% peva PETAAAQ eival emiong nmapovta.

AUTO TAV TO TIPWTO «Un XPuoo» (gold free) kpAua MoOuU MAPOUCLACTNKE
otg H.IM.A. (1974) nou mepleixe, mapoAa autd, éva MOAUTIHO METAAAO
(maAAdodLo). MpoopepdTav oav ia OLKOVOUIKOTEPT EVAAAQKTLKA AUon ota
akplBoTepa kpduata xpuoou - AaTivag.

Mia kKAQolkr) yevikeuon o€ autd To cuoTnua eival 4TI neplexel nepi-
nmou 60% TmaAAddlo, ye YeTaBoAEQ oTOV APYUPO Ouv TO (vOlo Kal Tov
Kaooitepo. lMNa tnv akpifela, KATOLOL KATAOKEUAOTEG SLABETOUV OTNV
ayopd dUo TUMoug Kpapdtwy nmaAladiou - apyupou. O €vag €xel TI0CO-
016 TaAAadiou YUpw 010 60% (55%-60%) pe dpyupo g TAENg TOU

o



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 145

KE®AAAIO OFAOO KPAMATA m

28%-30% ouv ivdlo, Kacoitepo Kat AAAa txvootolxeia. O dAAog TUTOG
neplexel 50%-55% maAAadilo, 35%-40% Apyupo Ouv Kaooitepo Katl AA-
Aa oTolxeia, aAAd eAaxloto | KaBoOAou ivdlo. Kpauata naAAadiou - ap-
YUpou pe AlyéTepo MAAAAdLIO Kal TIEPLOCOTEPO ApYupo eival Alyo ¢Bn-
vOTepa anod Ta avtiotolxa e neplocdtepo TTaAAddlo.

AUTA Ta KpAuaTa eival Yevikwg ¢onvéTepa and aAAa kpdauata raiadiou.

‘Eva ard T1a o ouxva avapepoueva PUEIOVEKTAUATA TWV KPAPATWYV TTAAAQ-
olou - apyupou eival n Taon Toug va «mpactviCouv» Tnv mopoeAavn. lNa v
akpiBela o anoxpwuaATIoNoG, eav cuppaivel, eival o mbavd va mapouclacTel
oav KiTpvn 1 EAAPPOG KAPE ETIPAVELAKT) SUOXPWHIA TTapd cav éva payuatl-
KO «TIPACIVIOUa» OTNV EVwon opoeAavng - peTdAAou. AvtiBeTa amod Tnv Yevi-
K1) rieroiénon, cuugwva pe Tov Naylor, n au&nuévn napoucia Tou apyupou dev
TIPOKAAEL UTTIOXPEWTIKA UETABOAN XPWUATOG OTNV KEPAULKA Hada.

MAeovekTApara

MeiovekTipaTa

* XaunAé kooTog (;)

*  XaunAn nMukvotnTa

* KaAn xuteuoluotnTa (Ue KAQOIKEG
OUOKEUEG XUTEUONG)

* KaA6g deopdg pe Tnv rmopoeAavn

* Mrmopouv va YUaALoTOUV KaAd
(Burnishability)

*  XaunAn okAnpétnta

* E&alpeTikn avtoxn otnv napapdp-
Pwon Katd tnv éntnon (sag
resistance)

* Métplo eminedo euyevav
METAA WV

* KaAn avtoxn otnv o&eidwon Kat
TNV apaupwon

* Kat@dAAnAQ yla eKTETAUEVEG
YEQUPEG PE MEYAAQ YEQUPOMATA

AAAay™ OTO XpWua (KiTplvo, KapE
1 pactvo) propei va oupBei pe
OPLOUEVEG TIOPOEAAVES

Exouv avagepbei karota mpopAR-
pata XUTeuoluotnTag (1Ue nAEKTPO-
VIKEG OUOKEUEG XUTEUONG)

To MaAAdGdLo Kat 0 apyupog
Teivouv va anoppo®ouv aépla
Anatteital TaKTIkOG Kabaplopdg Tou
poupvou mopoeAavng

Mropei va oxnuatiouv ecwTeEPKA
oeidla (mapoAa autda de @aivetal va
napouctdlovTal MPoBARLATA UE TO
0e0No6 TNG MopoeAavng)

Agv TIpETIEL VA XuTeUETAL OE XOAVEQ
and ypa®itn, aAAG o€ KEPAULKEG
JUVIOTOVTAL TIUPOXWUATA TIOU dEV
neplExouv ypagpitn (carbon)
YPnAOG ouvteAeOoTNG BEpULKAG dla-
OTOANG

Mewwpévn avtoxn otn dlaBpwon
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8.6.4.2 Zuotriuara vynAng mepiekTIKOTNTAG 0 maAAddio (High Palladium
Systems)

‘Otav apyxlka e&eAixbnke autd 10 oUoTNUA, MOAAA OLAPOPETIKA KPA-
pata ékavav v eueavior) toug. Ot o dnuoPlAeiq cuotaocelg ftav pia
nou miepleixe KoBAATIO Kal pia Tou miepleixe XaAAKO. H Tlo eumoplka ert-
TUXNMUEVN €KDOOTM TIEPLEXEL 79% TAAANADLO KAl 2% Xpuoo. Karolol kata-
OKEUAOTEC LoxupifovTal OTL n TPOOBAKN euyeVV PETAAAWYV, OTIWG O
XPUOOG A n mAativa o€ moocooTo 1%-2%, BEATIWVEL TNV KPUOTAAAILKT d0O-
un (grain structure) Tou KpAuatog.

2goTnpa maAAadiou - koBaATiou (Pd-Co)

ZuoTaon Mepikd propei va meplExouv 2% Xpuoo. Ixvn
MaAAadio: 78% - 88% | arhwv oTolxelwv mpooTiBevTal yla avEnon Tou
KoBdATlo: 4% - 10% OEgONOU E TNV TIOPOEAQVD.

MAeovekTApara MeiovekTRpara

SXETIKA XaunAd k6oTog (;)

Exel avapepbei KaAn avroxrn otnv
MapapopPwWon Katd tnv omntnon
(sag resistance)

Exel xaunAr mukvotnta, onote
EXOUNE PMEYAAUTEPO APLBUO XUTOV
ava povada Bapoug

Karola Atwvouv kat xuteuovTtal
eUKOAQ

MropoUv va YUaALoTOUV TIOAU Ka-
Ad&. YrotiBetal To (010 kaAd pe ta
Kpauata Xpuoou - maAAadiou
Mriopei va KoOAAnBouv mpLv TNV
ortnon (presolder) 1o eUKOAQ amno
Ta Kpapata rMaAAadiou - XaAkoU

Mo ocupBata ue mopoeAaveg
UYNANG SLaOTOANG

Eival rio ernppenn otnv unepbEp-
pavon arno ta naAAadiou-XaAkou
Mapayouv éva maxu, OKoUpo OTPW-
pa o&eldiwv To oroio prnopei va dw-
o€l UrmAe andxpwon otnv nopoeAdvn
Emppenn otnv anoppdéenon agpiwv
Agv urti@pxouv TTOAAEG TIANPOPOpPIeq
YlO HAKPOXPOVIA KALVIKA eTiLiTuyia
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MaAAadiou - xaAkou (Pd-Cu)

147

147

Z0oTtaon
MaAAadio: 70% - 80% Ixvn arno yaAAlo, ivBlo kat KaooiTepo
KoBaATlo: 9% - 15% npootibevTal yia To de0U6 NG Topoe-
Xpuoog: 1% - 2% Aavng
MAartiva: 1% (eav unapxet)

MAeovekTApaATa MelovekTRpara

pwon

*  KaAnf xuteuowédtnta

* XaunAdétepo KO6OTOG amod Ta KpAUa-
TA TOU Xpuoou (;)

o XaunAdtepn nukvotnTa, dnA. TepLo-
06TEPA XUTA ava povada Bapoug

* KaAdg deopodg Pe TNV mopoeAavn

+ AvTtoxn otn dlapwon kat Tnv apau-

¢ 2UMBATA LE APKETEG OOOVTIATPLKEG
nopoeldaveg

+ [lapayel axia, okoupa otiada
o&eldiwv

* Mrmopei va anoxpwuaTtioet
(YKpLZapel) kamoleg mopoeAaveq

+ [lpénel va EKTIMACOUE OTITIKA TO
XPWHA TwV 0&eldiwy, yla va arnopa-
olooupe eav €xel oxnuatioBei oTL-
Bdda ikavomoIinTkAG CUYKPATNONG

« Aev npérel va xuteletal oe
xoaveg (crucible) ypapitn
(NAEKTPIKEG OUOKEUEQ XUTEUONG)

+ Exel Tnv tGon va aroppo®d
agpla

* [lapouoctalel mpoAfUaTA EPTIUCHOU
KATA TNV OTTNOon Ue CUVEMELa TO
avolyua Twv opiwv

* Mrnopei va unv eivat katdAAnAo yia
EKTETAUEVEG YEPUPEG

+ [leploplopéveg MANPoPopieq yia pa-
KPOXPOVN KAWVIKA emtTuxia

+ Eival duokoAo va yuaAloTei

* H KOAANON TPV TNV OTTNON
uropel va eivat mpoBANUATLKY

*  YYnAr) okAnpoTNnTa




ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 148

m OAONTOTEXNIKA YAIKA

8.6.4.3 NaAAadiou - apyupou - xpuoou (Pd-Ag-Au)

ZgoTaon

MaAA&dio: 75% - 86% Txvn yaAAiou kat widiou

Apyupoq: Atyotepo anéd 1% - 7% npootiBevTal yla 1o 0e0ud

Xpuooc: 2% - 6% NG MopoeAavng

MAativa: Atyétepo ano 1% (edv unapxet)
MAeovekTRpaTa MeilovekTApara

*  ZXETIKA XAUNAG KOOTOG * 2XETIKA VEQ KATNYOPIa KpAUATWV

e XaunAn nukvotnta + Agv unapyouv oTolxeia yla pakpo-

* BeATlwuévn avtoxr otnv napauop- XpoOvia evOOOTONATIKA AelToupyia
(won Kata tnv omrnon (sag + 'Onwg kal GAAa Kpauata mou TepLe-
resistance), dnA. KaAuTtepn avioxn Xouv TaAAadLo, unapyet Taon yia
oe UYPNAEQ Beplokpaoieg npoopoéenon agpiwv

* Avolxtéxpwun oTtolBdda o&eldinv + Agev MpEMEL va XuTeUeTal o€ X0AvVEQ

anod ypaeim

2¢ Mia mpoor@bela va eEaAelpbouv Karola arnd Ta HEIOVEKTANATA TWV
APXLIKOV KPAUATWY UYPNANG TIEPLEKTIKOTNTAG 0€ TAAAASLO TIOU Tiepleixav
KOBAATLIO Kal XAAKO, dnuloupynbnke uia deuTepn YeEVIA oTnv oroia arou-
oiale 0 XAAKOG Kal To KOBAATLO.

H 10¢a evog kpauatog maAAadiou - apyupou - XpuoouU TIapoUCLAoTNKE
oxedov tnv dla repiodo ou KUKAOPOPNOoAV Ta KPAUATA XaAKOU Kal KOBAA-
Tiou. MapdAa autd Alyn onuaocia eixe 00Bei apxlka oe autdv Tov TUTIO KPA-
patog. Aev fTav napd apyotepa, apou Ta KpAauata maAAadiou - XaAKou kat
TaAAQdioU - KOBAATIOU ATETUXAV va ATTOKTACOUV ONUAVTIKO HepPidlo oTnv
ayopd AOYw TwV OKOUPOXPWHWY 0&Eldiwy TOug, TN HELWUEVN aVTOXT TOUG
o¢ UUNAEQ Beplokpaoieg (katnyopia XaAKou) Kal TOV EPTIUCUO oTa dpla (Ka-
nyopia KoBaAtiou), Mou n MPoooxT OTPAPNKE OTN cUOTACN UYNANG meple-
KTIKOTNTAG TTAAAQDIOU - apyUpou - XpuooU. NMAEOVEKTNUA TWV KPAUATWY au-
TWV ATAV TO HELWHEVO KOOTOG TOUG, O€ OXEON UE TA XPUOOKPAUATA. ZNuEPa
n Tiun Tou taAAadiou €xel au&nbel T6o0 TOAU WoTe TO KOHOTOG TOUG va gival
AVTIOTOLXO ME AUTO TWV XPUOOKPAUATWV. AAAQ MTAEOVEKTAUATA TWV KPAUA-
TWV AQUTV €ival n avapepouevn BeATiwon ™C avioxng Toug o€ UYNAEQ
Bepuokpacieg kat n dnploupyia o avolXToxpwuwy o&eldiwv.

o
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8.6.5 Kpdauarta 6acik@v HETAAAWV

149

149

AUo TuToL Bacikav KpapdTtwy eival oge xprion onuepa. O évag eival Ba-
OlOEVOG OTO VIKEALO KAl 0 AAAOG O0TO KOBAATLO. Kpauata Kal Twv dUo Tu-
MWV €XOUV oav 0eUTEPO O€ TIEPLEKTIKOTNTA CUOTATIKO TO Xpwiio. ‘OAol ol
AAAol TUTol Baclk®wv Kpapdtwyv Oev amnoteAouv mapd eAdxloTa Xpnoluo-
roloUeva cUOTHUATA Kal dev TIPOKeLTAL va eEeTaoTouv. Ta KpduaTta auta
MTTOpOUV va XPNOIPoTIonBouv Kal yid OAOUETAAAIKEG /| LETAAAOAKPUALKER

KATAOKEUEG.

8.6.5.1 NikeAiou - xpwuiou (Ni-Cr)

NikeAiou - xpwpiou - 6npuAAiou (Ni-Cr-Be)

Z0oTaon
NikEALO: 62% - 82%
XpwuLo: 11% - 20%
BnpuAAto: £€WG Kal 2%
MAeovekTApara MeiovekTiipaTa

+  XaunAd kdéoTOQ

+  XaunAn nukvotnta

*  YUnAr avtoxn oTtnv mapapdppwon
KATA Tnv Orrtnon (sag resistance)

* Mropei va dnuloupyei Aemta xuta

+ Kakog aywyog Bepudtnrag

+ Mnopei va adporownBei (ue o&u)

* KaAédg deopodg pe TNV mopoeAavn

Aev unopel va xpnotoriotnBei oe
aobeveig pe eualobnoia oto VIKEALO
H é€kBeon oTO BnpUAALO prtopei va
eival emBAafnq oe texviteqg kat
aoBeveig

H owotn &N Kal xuteuon anattel
IKAVOTNTEQ

H amotuyia Tou HETAAAOKEPAULKOU
deouoU oupPaivel ocuvnBwg otnv
otolBada Twv o&eldiwv (Leydlo
naxoq otolBdadag)

YYnAr okAnpotnta (urnopei va
aroTpiyel Ta ddvTIa Tou avtibeTou
¢ppayuou)

MapouctdlovTal SUCKOAieg Kata
™V KOAANGON

MoAU duokoAa arokorTtovtal étav
€XOUV OUYKOAANBel oTO OTOUA
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NikeAiou-xpwuiou — Xwpig 8npuAAio (Ni-Cr Beryllium free)

ZuoTaon B¢ (eA¢ ), oid AUBSal
0plo (eAaxioto), oidnpog, HoAuBdai-
NLKEALO: 62% - 77% P . X ) np’ o M )
V10, VI6BLOo (7 KOAOWPLO) B/Kal TavTAALo.
XpmpLo: 1% - 22%
MAeovekTAUATA MeiovekTRpara

XaunAd kéotog

XaunAr ukvétnTa

Aev nieplExel BnpuAALo

Mnopei va dnuloupyei Aertd xuta
Kak6g aywyog BeppdtnTag

KaAog deouog e TNV opoeAavn

Aev unopei va xpnotgoroinBei oe
acBeveiq pe aAAepyia oto
VIKEALO

Aev unopei va adpomnoinBei
XuteleTal mio duokoAa arnéd Ta
KpdauaTa VIKEAioU - Xpwpiou

- BnpulAAiou

* [lapayel mo MoAAG o&eidla and ta
Kpauata VikeAiou - xpwuiou
- BnpuAAiou.

AUTA Ta KPAPATA HETAAAOKEPAULIKNAG TIPOCPEPOUV TETOLA OLKOVOIA, WOTE
Va XPNOLUOTIOIoUVTAL OKOUA KAl YIA OAIKES XUTEG OTEPAVECG | OAOUETAAAIKER
YEQUPEG. Ta KUPLA OUCTATIKA gival VIKEALO KAl XPWULO UE Eva eupU GpAcua AA-
AWV CUCTATIKWV Yla TN dnuioupyia Tou KpduaTtog. AuTog o TUToG £Xel OUO KU-
pLEC UTIOKATNYOpPieQ. AUTA TIOU TIEPLEXEL BNPUAALO KAl AUTH TIoU eival araA-
Aayuévn ard autd. Ta kpduata VIKEAIoU - XpwHiou - BnpuAiiou BswpouvTal
OTL SlaBETOUV aAvVTEPEG WOLOTNTEG KAl eival TIIOo dnUOoPIAA. Avaueoa ota aAAa
TO BNPUAALO BEATIWVEL TN XUTEUOLLOTNTA KAL HELWVEL TNV TAON AUTQV TWV KPa-
MaTwV va oxnuati¢ouv axta otolBada ofeldinwv oe UPnAEG BepUOKPAOIEG.

Ta Baclkd kpduata VIKEAIOU TIOU KUKAOQOPNoaAv OTa TEAN NG dekae-
tiag Ttou 60 fTav ot mpdyovol Twv onuepveV Kpapdtwy. NMapodAieg TIQ
gpeuveg NG dekaetiag tou 70 yU autd ta kpduarta, Ta ArOTEAEOUATA
TOug dev £Xouv Aueon ePpAPUOYR OTA CUYXPOVA KpAuaTa BAoIKWV HETAA-
Awv. Ta apXIKA TPOBARUATA UE TN XUTEUCIMOTNTA KAL TNV EPAPUOYT] £XOUV
Kata peyalo pepog enepaotel and v BeATion TwV KPAUATWY Kal TNV
KATavonomn Twv OwoTWV TPOMwV TOToBEINOoNG aywywy, emMEvouong and
MUPOXWUA KAl XUTEUONG AUTWV TWV XAUNAAG TIUKVOTNTAG HETAAAWY.

To ouoTnuUa VIKEAIOU - XpWHIoU gival ONfuepa eUPEWS dLAdEDOUEVO Kal
KaTEXEL MEYAAO PEPIDIO TNG TTAYKOOULIAG ayopdg OTa Bactka YETAAAQ.

o
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8.6.5.2.2u0Tnua koBalriou - xpwuiou (Co-Cr)

Z0oTaon
KoBaATIo: 53% - 68% |XVO/O"l'OlX)‘\6lG 9an JoAuBdaivio, poubrjvio
Kal oAPpauLo
XpGuLo: 25% - 34% i Borppay
MAeovekTApaTa MeiovekTRpara
* Agv TEPLEXOUV VIKEALO « [lo dUoKoAn Katepyacoia amnod ta
« Agev neplExouv BnpuAAlo KpApaTa VIKEAioU
+ Eival kakoi aywyoi g BeppoTnTag *  YYnAr} okAnpotnTa
+ ‘Exouv xaunAn nukvotnta + OEeldwvovTal 1o oAU arod ta Kpd-
+ XaunAd k60TOQ paTa vikeAiou
+ Agev untdpxouv TAnpoopieg amnod
MOKPOXPOVIEG KALVIKEG EPEUVER

‘Onwg Kal Ta cuoThHUaTa VIKEAIoU - Xpwuiou, £€T0L Ta kKpduata mou Baoi-
¢ovtal 0TO KOBAATLO dlaTiBevTal 0TNV ayopd WG KPAKATA HETAAAOKEPAIKNG
Tou dLaBETOUV Kal TNV 1O1OTNTA va XPNOLUOTIOIOUVTAL YIA OLKOVOULKEG OALKEG
XUTEG epyacieq. To KUpLo cuoTaTikd eival To KOBAATLO Kal XL To Xpwuto. 't
autd Kal Ta KpAuata autd meplypdgpovTal owoTtéTeEPa 0av KpAuata KoBaA-
TiOU - XpwHiou Kal OXL XPWHLIOKOBAATIOU 1 XpwHiou - KoBaATiou, 6mnwe KaTa
Kalpoug kat pdAAov xaplv eupwviag €xouv kataypagei. Exel avagepbei pia
nbavr urodlaipeon autoUu TOU CUCTNUATOG O dUO ouadeq. AUTA Tou Tie-
pLEXOUV poubrvio Kal autd mou dev TepLEXOUV poubnvio. To Katd mooov
UTIAPXOUV OPKETEG SLAPOPES TIOU VA TILOTOTIOOUV auThv TN dLAKPLon Tapa-
MEVEL HAAAOV acapeg. Ta KpduaTta KoBaATiou - xpwpiou dlatiBevtal wg Kpa-
MATA LETAAAOKEPAUIKNAG, AAAA Oev cuvavTouv TnyV idla MPOoTiUNo™n Kal ETITU-
Xia 6rwe Ta Kpduata vikeAiou - xpwuiou - BnpuAAiou.

MapoAo mou dev eival TOOO dNUOPLAR, dlapnuidovtal wg Bactkd kpdua-
TA «Un TIEPLEXOVTA VIKEALO», KAl «Ur TEPLEXOVTA PNPUAALO», LE OTOXO
O00UG avnouxouv yla In BloouppatdTnTa Tou VIKEAIOU Kal Tou BrpulAiou.

8.6.7 AAAa cuoTAuaTa

AuTA n Katnyopia nMpooTEBnKe yia va neptAdBel Ta Kpduata TiTaviou Kat
AAAQ UIKPOTEPA CUCTAUATA TIOU UITOPEL va urtdpxouv. To TITAVIO €YIVE YVW-
O0TO OTnV O00OVTIATPIKA ETUOTAUN 0aV UAIKO KATOAOKEUNG TWV €VOOOTIKWV
00TEOEVOWUATOUUEVWV EUPUTEUPATWY. To TITAVIO TIOU Xprnolyomnosital ota

o



ONTOTEXNIKA YAIKA 5-8 A 11-10-2001 15:12 SeANf 152

m OAONTOTEXNIKA YAIKA

eUQuUTEUATA gival UAIKO TIou KatepyaleTal unxavika kat Adyw tng Soung
TOU SUOKOAQ UIopei va XpnOoLUoTIomBei yia TNV KATAOKEUT] XUTOV AroKaTa-
OTAoEWV.

Me tnv napodo Tou XPOVOU TA CUYKPITIKA TIAEOVEKTAUATA TOU UALKOU
autou, 6cov agopd KUpiwg Tn BLOAOYLKY) TOU CUMTEPLPOPd, 0drynoav tnv
€peuva oTnv avantuén kat apxag TEXVIKOV Yld TNV XPNOLUoTIoinon Tou
oTnv TPOOBETIKA oav punxavika (uébodog Procera) 1 NAEKTPOXNUIKA Ka-
TePYAOLUO UALIKO (spark erosion) kat kAtoriv cav XUTEUOLUO UALIKO. Amd To
1980 kat uExpL onuepa OAEG ol IPoOoTIABELEG €XOUV ETIKEVTPWOEL 0TN BEA-
TiwOoN Tou XUTEUOLWOU TITAVIOU, HIA KAl TA TIAEOVEKTAMATA TOU ATévavTl
ota aAAa kpduata sivat peydAa. Ot apxLKES XPNOELG TOU XUTEUCLUOU UAL-
KoU agopouoav TNV KATAOKEUT] TWV UETAAAIKOV OKEAETWOV TWV HEPLKOV
000VTOOTOLXLWV, OPLOPEVEG XUTEG UTIEPKATACKEUEG ETIL ELPUTEUUATWYV Kal
TNV XUTEUOT TWV OKEAETWV TWV UTIOTIEPLOPLOTIKWV EUPUTEUNATWYV. KaTo-
TV ETEKTABNKAV OTNV KATACKEUN XUTWV £VOOPPL(IKOV aEOVWV Kal OKEAE-
TOV OTEPAVOV KAl YEQUP®V, TOOO YO AKPUAIKEG OO0 KAl YA KEPAULKEG
ETUKAAUYELG.

H xpAon tou Titaviou otnv MNpooBeTikY anattouoe, émnwg sivat euvénTo,
TPOTIOTIOOELG OTN OO TOU, £TOL WOTE Ol PUOLIKEG KAL UNXAVIKEG LOLOTN-
TeG ToU Ba MPoEKUMTAY, va Urnopoucav va avianokplouv, apevog 0Toug
Opoug XUTeuong KAl aPeTEPOU OTIC AMAITACELG TNG KALVIKAG AetToupyiag.

H xprion tou TiTdviou otnv lMNpocBeTikh onuepa, €iTe KUpiwg oav xu-
TEUOLMO UALKO, €iTe 0av UALKO TIOU KATEPYAZeTAL UNXAVIKA, eival mepLlopl-
oupévn. To Titdvio ouwg dlabétel pia e€alpeTikn duvauikn mou PBaociletal
KaT apXdg otnv Aplotn PLOAOYLKY TOU CUUTIEPLPOPA KAl TNV €EALPETIKN
avtiotaon otnv olappwaon, aAAd Kal OTIG KOAEG TOU UNXAVIKEG LOLOTNTEG.

Miotn Twv gpeuvnTwv eival, OTL he TNV eEEAIEN Ba dleukoAuvbei n ma-
PAYWYN TIPOCBETIKOV €PYACLOV UE €UKOAO Kal ¢pBnvo Tpdmo kat OTL Ba
aroTeAéoel TN XPUoT epedpeia yia TIG TIPOCBETIKEG ATIOKATACTACELG TIOU
anattouv HETAAALKO OKEAETO. AuTd eEao@alideTal kal arod TO YEYOVOG OTL
Ta anoBEpaTa Tou UALKOU auTtou eival TIPAKTIKA areplopLloTa Kat n ene&ep-
vaoia €E€6puEng Tou €UKOAT, OLKOAOYLKT] KAl OIKOVOWIKRA, UE CUVETELA va
aroTeAel TO OTOXO OTNV MAYKOOULIA €peuva, £T0L WOTE va apadobei OTIq
ETIOMEVEG YEVIEG OAV €va APLOTO, PONVO KAl TIOLOTIKO UALIKO Yyla TNV gupeia
XP1)0ON OTNV KATAOKEUN TWV TIPOCOETIKWY £PYACLWV.

o
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M 8.7 Kpauarta yia cKeEAETOUG HEPIKWDV 0BOVTOOTOIXIOV

[la TNV KATAOKEUT OKEAETWV HUEPIKWV OOOVTOOTOLXIWV XPTNOLUOTIOloU-
vTal TIOAUTIHA KpapaTa Turou |V kKal Kpduata Bacik®wVv HETAA WY KOBAATI-
ou — xpwuiou (Co-Cr) i vikeAiou — xpwpiou (Ni-Cr).

8.7.1 Kpapara tumou IV

H Xpfion XpUCOKPAUATWV YlA KATAOKEUR OKEAETWV HUEPLKWV OJOVTO-
oTolXlwV €xel meploplotei dpa ToAU. To Bacikd XApPAKTNELOTIKO AUT®V
TWV KPAUATWV €ival OTL UMOPOUV UETA amnd BepULKn KaTepyaoia, kat va
BEATIWOOUV Ol UNXavikég Toug BLOTNTEG. MNa mapddelypa n okAnpoétntd
Toug ard 150 Vickers aveBaivel ota 250 Vickers, kat 1o 6plo dlapporg anod
300MN/m2 oe 500MN/mZ2. Eival kpagata eKAOYNQ yia AyKloTtpa, og dovTia
OXETIKWG €UCELOTA 1 WE MEYAAN AVATOUIKOTNTA, AOYW TOU OXETIKWG ML-
KpoU UETPOU EAAOTIKOTNTAG TIOU €XOUV 0€ oxéon Pe ta kpduata Co-Cr.

8.7.2 Kpapara 6acikwv peTaAAwv Co-Cr/Ni-Cr

Ta Baolkd kpauata €xouv apxioel va xpnolgorolouvtal otnv Kata-
OKEUN OKEAETWV HeEPIKWV 0dovTooTolxlwy and 1o 1930. To xaunAo K6CTOG
Kal ol UPNAOTEPEG TILEG UNXAVIKDV IOLOTATWY 00 ynoav otn d1adoon Toug
TIOAU TIpLV TNV Avodo NG TIHAG Tou Xpuoou. To 1949 unoAoyildTtav OTL 1O
80% TWwV OKEAETWV LEPLKWOV 0O0OVTOCTOLXLWV KaTtaokeuadoTav arod Bactka
Kpauata. To 1969 autod o MocooTo eixe avéABel 010 87%. 2Tjuepa oL oKe-

EiK. 8.4.MeTAAAIKOG OKEAETOG UEPIKNG EIK. 8.5. MeTaAAIKOG OKEAETOG LUEQIKNG
odovrooTtolxiag ano kpaua Baoctkou ue- odovTooTolxiag and kpaua Bactkou UETAA-
TdAAou Aou (dlakpivetatl Kat To KEPLVO UYOG)

o
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AeTOl TWV PEPLIKWV 0BOVTOOTOLXIWV KaTaokeudlovTal oxeddv ArMOKAEIOTIKA
amno Kpauata koBaAtiou — xpwpiou 1 vikeAiou — xpwuiou (Ek 8.4 kat 8.5).

8.7.2.1 Zuoraon

Ta KUpla CUCTATIKA TWV KPAUATWY AuT®V eival To KOBAATLO, TO XPWHLO
KAl To VIKEALO Ta otoia aBpolloueva Eenepvouv 10 85%. Ta kKpduata rme-
PLEXOUV Kal AAAQ CUCTATIKA OTIWC MOAURBOEVIO, aAoupivio, cidnpo, avepa-
Ka, BnpPUAALO, Hayvrolo, TIUPITIO Kal YAAALO o€ UIKpOTEPEG avaloyieg. Ku-
ploL EKTIPOOWTIOL AUTAG TNG Katnyopiag eival Ta kpauata Co-Cr (6rwg sival
Ta Vitallium kat Nobilium) kat Ta kpaupata Ni-Cr (61wg eival to Ticonium). To
XPWHLO gival TTAPOV o€ OAA TA KPAUATA AUTNG TNG KATnyopiag.

2Uppwva ue tnv rpodiaypadr) No 14 tng ADA 1ta kpauata autda Ba mpé-
TiEL va TIEPLEXOUV TIAVW atto 85% (K.B.) XpWuLO, KOBAATLO KAl VIKEALO. H Tie-
PLEKTIKOTNTA O€ XPWHLO TIPETEL va eival TouAaxlotov 20%.

To XpwHLO gival UTIEUBUVO Yla TNV avBEKTIKOTNTA TWV KPAUATWV OTN
OlaBpwon Kal tTnv apaupworn. AuTO erituyxavetal eneldr] 10 XPWHULO
evovetal ue 1o ouydvo Taxutata kat onuioupyei otnv empdvela tou
KpAduaTtog pia oAU Aertr otolBada o&ewiwv. H otolfdda autn eival
EVTEAWDG ETILPAVELAKT), eV TIpoXwpEel o€ BABoC Kal TipooTaTeUELl TO KPA-
pa. To gawvouevo autd ovopdletal nabntikoroinon (passivation). Eav
TO TIO0OOTO ToU XpwHiou Eemepdoel 1o 30% n xUTEUON TOU KPAUATOG Yi-
veTal OUOKOAN. Emiong aAAdlouv ol 1BL6TNTEG TOU KAl TO KpAua Kabi-
otatal 1600 Pabupd, woTe dev Uropei va xpnotluoronBei yia odovtia-
TPLKN Xprion.

To KOBAATIO KAl TO VIKEALO PrTopoUV va avTikaBlotouv To éva To AAAo
MEXPL KaTmolo ToocooTd. To KoBAATIO auEdvel TO WETPO eAAOTIKOTNTAQ
(elastic modulus), Tnv avtoxn (strength) kat T okAnpotnta (hardness) me-
PLOOOTEPO ATTO TO VIKEALO.

H emidpaon Twv AAAWV CUCTATIKOV AUTWV TWV KPAUATWV OTIG IOLOTNTEQ
Toug eival oAU mo évtovn. Evag and Toug Mo anoTeAeOUATIKOUG TPO-
TIOUG Yla va TportorolnBei n okANEOTNTA OTA KPAUATA KOBAATIoU sival pe
N HeTaBOAR Tou MoocooToU Tou avBpaka (C). Eav n TepLlekTIKOTNTA O€E Av-
Bpaka au&nbei katd 0,2% nmavw amnd v embuunTy, To KpAua yivetal t1éco
OKANPS Kat Yabupod mou dev uropei va xpnotuorondei yia odovTIAaTPLIKER
gpyaoieg. e avtiBeon, yla yeiwon g Ta@€ewg tT0U 0,2% PEIWVEL TIG TIUEQ

o
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ToU opiou dlappong (yield strength) kal Tou TeAkou opiou Bpavong téoo
TOAU WOTE TO Kpdua yivetalt akatdAAnAo yia odovTIATPLIKA XPENHOoM.

H napoucia poAuBdeviou (Mo) cupBaAAeL OTnV aAvIoxn TOU KPAUATOG.
To apyiAio (Al) ota kpauata vikeAiou augdavel onuavtika to 6pLo dlapporg
(vield strength) kal Tnv péylotn avroxr otov epeAkuoud (ultimate tensile
strength). H mpooBnkn BnpulAiou (Be) ota vikeAloUuxa KpAuaTta JELDVEL TO
Bepuokpactakd didotnua tHENG toug kata 100°C. To nupitio (Si) kat To
payvholo (Mg) npootiBevTal, o autd Ta KPAUATA, Yla TNV al&non tng peu-
o1éTNTAG KAl TNG XUTEUOLLOTNTAG.

H rapouoia afwtou (N), n omoia dev pnopei va aropeuxBei mapa poévo
edv n xUTeuon AuTV TWV KPALATWY Yivel o Kevo (vacuum) 1) Tiapoucsia
apyou (argon), cupBaAAel otnv YabupdInTa TOU Kpduatog. Eav 1o noco-
o016 Tou al®Tou OTO TEALKO Kpaua Eemepdoel To 0,1%, TO XUTO Mapoucla-
el HELWUEVN OAKIMOTNTA. H pHeyAAn eTippor| TIou €X0OUV OTIG 1OLOTNTEG AU-
TOV TWV KPAPATWV Ta OLAPopa CUCTATIKA TOUG, £XEL WG ATIOTEAECUA KPA-
MaTA YE apKETA OLAPOPETIKEG OUCTACELG va £XOUV TTAPOUOLEG IOLOTNTEG.

Ektég amnd ta dlapopa cuoTaTikd, HeEYAAN eTPPOr| OTIG 1OLOTNTESG AU-
TOV TWV Kpaudtwyv €xel Kal n dladlkacia xuteuong. MNMapauetpol 61wg N
BepuoKpacia Tou KaAoutou, 1 Bepuokpacia Tou AlWUEVOU KPAUATOG, TO
pMEYEBOG Kal 1) TOTIOBETNON Tou aywyou XUTeuong, emmpedlouv TIg 1OLOTN-
TEG TOU TEAIKOU XUTOU 600 Kal n ouoTtaon Tou Kpauatog. N autd kal ta
KpAuaTa auTng tng Katnyopiag Bewpouvtal TeXVIKA euaiodnta. Evag aA-
A0g AOYOQ TNnG eualoBnoiag autng eival 6TL oxedov OAa Ta otolxeia au-
TOV TWV KpaudTtwy, OMnMwg To TUPiTIo, TO XPWHLo, TO YWoAuBdaivio, TO KO-
BAATIO KAl TO VIKEALO, avTIdOpoUV e Tov AvBpaka. H avTidpaon autr €xel
oav anotéAeoua tnv augnon Tou MocooTou Tou avBpaka oto kpaua. O
avBpakag TpoEpxeTal arno Tov agpa R and TIg xoaveg (crucible) ypapitn.
Apa pénel va arno@euyovTal Ta avolXTa Xutrpla (emagn e Tov agpa) Kal
ol xodveg ano ypagitn. H mpéoAnyn tou avBpaka eEaptdtal and v Bep-
MOKpaoia Tou KaAouriou, Tn Bepupokpacia xuTeuong Tou KPAUatog, TO
puUBUO PUENG Kal AAAEG TEXVIKEG MAPAUETPOUG. H mapoucia tou avBpaka
METABAAAEL TIG IOLOTNTEG TWV KPAUATWV.

O TPOoOEKTIKOG EAEYXOG TWV XEIPLOUMV Kal NG dladlkaciag xUteuong
TWV KPAPATWV auTwV givatl avaykaiog. Mavta npénel va akoAouBouvTal Tii-
OTA oL 00NYieq TOU KATACKEUAOTH.

o
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8.7.2.2 duoikounxavikeg 1010TNTES

Ta KpAUATA TWV PACIKOV LETAAWV €XOUV HEYAAUTEPO PETPO EAAOTL-
KOTNTAG, dNAAdN eival AlydTepo eAaOTIKA, Apa KAl TLO akaurrta arod ta
Kpduata turou V. 'Exouv emiong yeyaAutepn okAnpotnta arnod ta Kpd-
pata tutou 1V (Mivakag 8.4). AuTég oL 1dLdTNTEQ 0€ OUVOUAOUO WE TO Xa-
MUNAS €10lKO TOUg BApog (oxedOV TO ULOO amod Ta XPUOOKPAUATA), KAVOUV
duvatr TNV KATAOKEUT] AETITOTEPWV, EAAPPUTEPWY KAl AVOEKTIKOTEPWV
METAAAIKDOV OKEAETWV.

H akapyia twv kpapdtwv Co-Cr kat Ni-Cr anoTeAel PelOVEKTNUA OTIQ
TIEPUMTWOELG TIOU amnatteital peyaAn eAaotikotnta. Ol cuykpatntikoi Bpa-
Xioveg Twv aykioTpwv eival TA TUNUATA TWV OKEAETWOV TWV PEPLKWLV 0O0-
VTOOTOLXLMV, TIOU TIPETIEL va TTapouolalouv eAACTIKOTNTA, WOTE va Eemep-
vouUv TN PEYLOTN TEPIUETPO TWV DSOVTIWV OTNPELYHATWY Xwpig Kivduvo. O
Kivouvog mou dlatpéxel To AYKLOTPO gival n KOTIwOoN Kal TO OTActo. To d86-
VTL, 10laiTepa eAv €xel LEYAAT QVATOUIKOTNTA OTNV TIEPIMETPO 1) €AV gival
el0o¢€l0TOo, KivduveUuel and TEPLOOOVTIKO Tpaupatiopd. Autdg eival o Kupld-
Tepog AdYoG ToU ouvIoTATAl, OlaiTeEPa 08 HEPLKEG 0OOVTOOTOLXiEQ EAEU-
B€pou dKpou, 1 XPNON CUVOUACUEVWV AYKIOTPWV E CUYKPATNTIKO Bpa-
Xxiova anod xpuoo.

Mnxavikég 1010TNTEG KPAUATWY YIa OKEAETOUG

lMivakag 8.4 § .
HEPIKWV 00OVTOOTOIXIWV
‘Oplo Avtoxn oTov oapuLKn Métpo 2KAnpoTNTQ
OlapponG | EPEAKUCUO Emuunkuvon | eAAOTIKOTNTOG Vickers

Mpa Mpa % Gpa Kg/mm?2
Tunog IV 480-510 750-790 5-7 90 220-250
Vitallium 495 640 1,5 228 380
Ticonium 690 800 1,7 186 340
Nobilium 565 825 1,6 228 380

H peydAn toug okAnpdTtnta Kavel ta kpduata Co-Cr kat Ni-Cr va diatn-
pouV TNV OTIATIVOTNTA TOUG KaAUTEpPa arod Ta kKpapata Turtou V. BéBala, n
au&nuevn okKANPOTNTA KAvel SUCXEPEDTEPN KAL TILO XpovoRopa Tn dlapndp-
Pwon Kat TN oTIABWON auT®V TwV Kpapatwy. Na tn dlauépPpwon Kat Aei-
avon TwWV KPAauatwyv auTwVv CUVICTATAL 1 XP1ON KOTITIKWV £PYAAEiwV He-

o
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YAANG POTIAG Kal TaxutnTag (avw Twv 25.000 otpopwv ava AEnTtd) Kal n
NAEKTPOAUTIKN OTIABwoON.

‘OAa ta yutd napoucidfouv Karolo Babud CucToAng katd Tnv mAEn
Toug. Ta kpauata Co-Cr kat Ni-Cr rapouctdfouv HeyaAUTEPO TTIOCOCTO CU-
OTOANG arnd ta kpduata turou V. Ta ouyxpova nmupoXwuaTa puwoPopLKoU
1 TIUPLTIKOU TUTIOU avTioTaduifouv KaTtd £va peyalo Babud tn cUCTOAN TOU
XUTtoU Kata tnv mé&n. MNap’ 6Aa autd n KaAr €papuoyr) Tou XUtou OTO &K-
payeio epyaciag sival pla epyacia pe 10laitepeg analtnoeLg.

H cuykOAANON OTIWG KAl Ol ETIOLOPBWOELS TWV PMETAAAKOV OKEAETQV €i-
val 1o duokoAeq ota kpauata Co-Cr kat Ni-Cr ard 0,11 ota kpduata tutou
IV.

l 8.8 Zuyko6AAnon

8.8.1 Eicaywyn

[MOAU ouxva eival anapaitnto va «KOAANBei» uia LETAAALKY) TIPOCBETIKA
epyacia. Eite eav kataokeuaotei ano tnv apxr oe dU0 1 TePLOCOTEPA
KOUMATIA Ta omoia evwvovtal peta&u Toug apyoTepa, eite v Kormei anod
TOV 000VTIATPO KATA TNV OOKLUAcia Tou PETAAAIKOU OKEAETOU, eite €av
g€xel ondoel kal xpeldletal emdlopbwon. H dladikacia autrn Tng Evwong
ovouadeTal CUYKOAANON.

OL uéBodol ocuykbAANnong dlakpivovtal 0 AUECEG, AUTOYEVEIG KAl EY-
HMEOCEQ N ETEPOYEVEIG.

Apeon ovoudleTal n OUYKOAANON OUO EMMIPAVEIDV UETAEU TOUG XWPIg
NV LECOAGRNON KAMOLOU UAIKOU (KOAANONG) avaueoa Toug Kal Xwpig va
Alwoouv ol etpdaveleq. Autd uropei va yivel pe tnv avantuén Bepuokpa-
olag kal riieong. Autr n nEB0dOG de XpnoLLoTIoLEiTAL OTNV 0OOVTLIATPLKY KAl
TNV 0dovVTOoTEYXVIA.

Autoyeving (welding) ovoudletal n cuykOAANON dUO EMIPAVELDV PETA-
EU Toug Xwpig TNV peocoAdfnon Karolou UAIKOU (kOAANONG) avAaueod Toug.
H cuykOAANOM yiveTal he ALWOLUO TWV ETILPAVELQV TIOU Ba CUYKOAANBoUV.

‘Eppeon n eTepoyevig (soldering or brazing) ovoudaletal n CUYKOAAN-
on dUo empavelyv e Tn Bondela evog UAIKOU (KGAANCN) To omoio mapey-
BAAAeTal AvAUEDA OTIQ ETULPAVELEG. ZTNV EUUEOT CUYKOAANON Heyalo pod-
Ao naiCel To UAIKO NG KOAANONG. 2TNV 000OVTLATPLIKA CNUEPA XPNOLUOTIOL-
ouvTal KAl TA dUO €idn CUYKOAANONG.

o
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2¢ TepinTwon mou xpnotdorotnBei 1 Euueon ouykdAAnon peydaio pobd-
Ao Tmaifel To UAIKO TNG KOAANONG. MNa TIC XUTEG 0DOVTIATPLKEG EpYAOTieq
N KOAAnon eival éva Kpaua pe 1d10TNTES TETOLES, TIOU VA TOU ETIUTPETIOUV
va eVMOOEL TA TUAUATA TOU XUToU, Xwpig va aAAolwwoel oe peyalo Babud
TIQ 1OLOTNTEG TOU KAl XWPIG va HELWOEL TNV AVTOXT TNG TPOCBETIKAG aro-
KATAOTAONG.

H ouykOAANnon dUo0 1) MEPLOCOTEPWV TUNUATWY HLAG HETAANOKEPAWLIKAG
YEQuUPAG uropel xpelaotel va yivel mptv 1 HETA TNV OMTINON TNG NMOPCEAd-
vng. ETol dlakpivouue Tn ouykoAAnon rptv ard tnv ontnon (pre-soldering)
KAl TN OUYKOAANon ueta aro tnv ontnon (post-soldering).

8.8.2 Eidn KoAARocswv

OL KoAAnoelg Ta&lvopouvtal oe dUO HEYAAEG OUAdEG: TIGC HAAAKES Kal
TIG OKANPEG KOANROELG.

O! pahakég KOAAROEIg £X0UV XaunAn Bepuokpacia tENG Kal €xouv eu-
KOAN epapuoyn Kal katepyacoia, aAAd €xouv pelwuévn avtoxr otn dua-
Bpwon kat eival akatdAAnAeg yia odovTIATPLIKA XPROoT.

OL okAnpég KoOAARoeIg £xouv UPNAOTEPN Bepuokpacia THENG KAl KAAU-
TEPEG UNXAVIKES 1010TNTEG. OL 000VTIATPIKEG KOAANOEIC AVIKOUV O€ QUTH
v katnyopia. Kupiwg eivat KoOAAoelg xpuoou, aAAd urtdpxouv Kal KOA-
AAOEIC apyUpoU Kal BACLKOV LETAAAWV.

OL KOANROELG XpUOOU €Xouv TIOAAA TIAEOVEKTAATA KAl gival oL Lo dla-
oedouéveg. Ot KOANNOELS apyUpPoU XPNOLUOTIOIOUVTAL KUPiwg oTn Blounxavia
KaL 1 XPr)on Toug OTnV 0dOVTIATPLKY eival TEPLOPLOUEVT). EXOUV TEPLOPLOE-
V1 avtoxr otnv dlapBpwon Kat otnv apavpworn. Ot KOAAACELG BACIKOV Kpa-
MATWV TIOU XpnoLoTiolouvTal 0T Blopnxavia Propouyv va Bpouv epapuoyn
OTnV 0d0VTLATPLKY). XPNOLOTIOLOUVTAL OTNV OUYKOAANGCT OKEAETWV LEPLKDV
odovtooTolxlwyv amnod kpdauata Co — Cr 1 Ni — Cr. H cuykOAANonN o€ auTég TIQ
TMEePITTWOoELG YiveTal ue 1n Bonbela ouokeur|§ NAEKTPOOUYKOAANONG.

8.8.3 1816TnTEQ MIaG KOAARONG

H kKOAANnon mnpénetl va eival cuppatnh Ye tnv emeavela otnv onoia a
OUYKOAANGBei, aAAd dev mpénel anapaitnTa va £xel Tnv idla A mapeupepn
ouotaon. H cupBatdétnta £xel va kavel pue tnv Beppokpaocia eEng g, v
(KAVOTNTA NG va dlaBpEXEL TNV ETILPAVELD TOU KPAUATOG, TN PON NG 01N

o
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BeppoKkpacia TAEEWG, TNV AvTox TNG OTNV apaupwon Kat tn ddBpwon Kat
TNV avToxn NG oTnVv aAloiwon Tou XpLHUATOG.

OL odovTiaTplkeéG KOAAROELG eival KUplwg XpuookpdauaTa. H meplektl-
KOTNTA TWV XPUOOKOAANCEWV 0€ XpuooO emnpeddlel Tn Bepuokpaocia -
&ENng, ™ peuoTOTNTQ, TNV AVTOXN OTn OLABPWOTN, TO XPWUA Kal TIG Unxavi-
KEG LOLOTNTEG.

H Bepuokpacia ™TEewg TNG KOAANONG e€aptatal and v cucTtaoh ng.
‘Oco autavel n MeEPLEKTIKOTNTA TNG O€ XPUoo, TO00 au&dvel n Bepuokpacia
Th&ewg. MNevikd, n kK6AANnon Ba mpénel va péel oe Beppokpacia 60°C pIKPO-
Tepn and tnv Beprokpacia THEEWS TOU KPAUATOG TIOU OUYKOAAQ. 2 KpApa-
TA LETAANOKEPAULKAG, TIOU 1 CUYKOAANON Yivetal mplv and tnv Omnon tng
nopoeAdvng, n Bepuokpacia THEewg TNS KOAANONG Ba MpémeL va eival peya-
AUTepn amnd n Bepuokpacia OTTNonG. 2& HETAANOKEPAULKES YEPUPEG, OTIOU
N OUYKOAANON Yivetal HeTA TNV OTITNON TNG TIOPOEAAvVNG, n Beppokpacia -
Eewg TNG KOAANONG TPETIEL Va eival PIKPOTEPN ard Tn BepUoKpaoia tng Te-
Aeutaiag omtnong.

H kavoTtnta TG KOAANONG va dlapBpéxel TNV EMPAVELD TOV KPAUATWYV
Tou Ba OUYKOAANOeL €xel va Kavel e dUo Tapdyovteg. Tnv TLPAVELAKN
TAON TNG PEUCTNAG KOAANONG KAl TNV LKAVOTNTA NG va pEeL KAl TNV €AEU-
Bepn evépyela NG empavelag Tou KpAuatog. H ikavotnta autr unopei va
BeATwBel e TNV MPOOCONRKN ouscLWV, TIOU ovopdalovTal apTuuaTa Kpaong.

Ta kKpauata Twv KOAAACEwWV eival Pabupd Kat EXouv EAATTWUEVN OKAN-
POTNTA, OAKILOTNTA KAl aAvTOXA OTn dlaBpwon. Baolkog napdyovtag mou
emmpeadel v avtoxn Ulag cuykOAAnong dev eival n ouvBeon tou Kpdua-
TOG TNG KOAANONG aAAd n unap&n épwv oTnVv TEPLOXA TNG CUYKOAANONG.
H rnapouocia ndépwv €xel va KAveEL e TNV ArTOOTAOT) TIOU £XOUV PMETAEU TOUG
Ol TIPOC CUYKOAANON ETIPAVELES, HE TOV KAKO KABAPIOUO TWV ETILPAVELDV
autwv, ue tTnv e€aépwon oTolxeiwv TG KOAANONG AOYW utEPBEPUAVONG
Kal e tnv urepPoAlkn xpron apTtupdatwv Kpdong. Ol pog CUYKOAANON
eMPAveleg TIPETEL va arnéxouv peta&u toug and 0,05 ewg 0,2 mm.

8.8.4 EmiAoyn piag K6AAnong

H k6AAnon emAgyetal avaloya pe 1o €idog Twv KpapdTtwyv 1ou Ba ou-
YKOAANBoUV (MOAUTILA 1) BAOIKA), KAl avAAOYa e TOV TPOTIO Tou Ba yivel n
OUYKOAANON. YTIAPXOUV OUWG KATIOLEG YEVIKEG LOLOTNTEG TIOU TIPETIEL VA EXEL

o
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kaBe KOAANoM aveEdptnta ard In Xpnon ng. H davikn k6AAnon €xet 1d16-
™Teg Onwg 1) eUKOAia pong oe OXETIKA XaUNAn Bepuokpacia, 2) kavoroin-
TIKN) PEUOTOTNTA OTAV AELWVEL, 3) AVTOXN CUMPBATH Pe TNV avioxr Twv Kpa-
MATWY TIoU cuyKoAAouvTal, 4) amodeKTd XpWHaA, WOTE va Unv dlakpiveTal n
OUYKOAANOM Kal 5) IkavoromnTikh avtiotaon otnv auaupwon (tarnish) kat ot
olappwon (corrosion).

Kauld KOAAnon dev £xel OAEG TIG MaApAMAvVE LOTNTEG KAl YL© autod ol
KATAOKeUAoTEG OlaBETouV OTnv ayopd HeEYAAO aplBud KOAARCEwV Yia
OAeg TIg xpnoelg. O 10dTNTEG TWV KOAAACEWV eTnpealovTal onUavTika
ard ™ HéBodO ToU Xpnotlporoteital yia Tn cuykOAAnon. It auto npénel
va akoAouBeital Totd n mpoTeLvOuUEVN, Ard TOV KATAOKEUAOTY|, OladIka-
ola, wote va emteuxbel To KAAUTEPO duvaTtd AMOTEAEOUA.

8.8.5 ApTUparta kpaong

Na va emruxel n oUYKOAANON U0 HETAAALKDV eTLPAVELQV UE TN Bon-
Bela evog peuoTOU KPAUATOC KOAANONG TIOU péel avAueod ToUg, TIPETEL va
yivel kKaAn olaBpoxn Twv EMPAVEI®V QUTOV arod TNV KOAAnon. H ikavotn-
Ta dlapBpoxng e€aptatal and tnv EMPAVELAKT TAON TOU UYpoU (KOAANON)
KAl arod v eAelBepn evépyela TNG ETILPAVELAG.

Emeldn ta pETaAAA €xouv peYAAN eAeUBePN ETILPAVELAKY EVEPYELA, OTMUL-
oupyouv o&eidla otnv empaveld touq. H au&nuévn Bepuokpacia otnyv ormoia
yivetal n ouykOAAnon auavel Tnv eAelBepn emipavelakn evepyela, dpa Kat
v onuoupyia o&edinyv. H dnuoupyia Twv o&eldinv otnv erpavela tTwv
KPAUATWYV €XEL WC ATIOTEAECUA TN PEIWON NG EAEUBEPNC EVEPYELAG TOUG Kal
n duokoAia otn dtapBpoxr) Toug. OL 0BOVTIATPIKEG KOAANOEIG TIEPLEXOUV UL-
KPEQ MoodTNTEG BACIK®WV METAAAWY, oL oToieg dnuloupyoUV Kal auTtég ogel-
ola Tou eurodiouv TNV KaAr dlaBpoxn Tng empavelag.

Na va emiteuxbei MANPENC dlaBpoxn Twv emmeavel®wv and Tnv KOAAnon,
TPEMEL oL eTPAveleg TIou Ba cuykoAANBouUv va eival kaBapég kal eAeube-
peg oEeldiwv. MNa va anopakpuvoupe ta o&eidla mou €xouv RON dnuiloup-
ynBei kKal va aro@uyouue Tn dnuioupyia véwv, XPNOoLLOTIOIOUUE €va «Ka-
BaploTIkG YECO», TO omoio anoteAsital ard evwoelg Bépaka 1 Boplkou
o&€wg | pBopiou. O1 oucieg autég ovopdalovtal aptTupaTa KpAong Kat Aet-
ToUupYOUV WG «peUCTOMOINTIKA» TNG KOAANONG.

Ta aptupata Kpaong Alwvouv og BepluoKpadia UIKPOTEPN NG KOAAN-

o
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ong, olaBpéxouv Tnv emPpAavela Kat, €MeLdn EXouV avaywyikr dpdon aro-
MaKkpUvouv Ta o&eidla, dlatnpwvTag TI¢ ermpaveleg kabapég. Aptuuara
Kpdong, onwg 10 Boplkd 0EU, Umopouv va Xpenoluoroinbouv kal yia v
eAdTTWON NG Bepuokpaoiag MAENG TNG KOAANONG KAVOVTAG TNV va peel
EUKOAOTEPQ.

Ma TN CUYKOAANON MOAUTIMWY KPAUATWY Xpnolponoleital Bopakag 1 Bo-
PO o&U. MNa ™ ouykoAAnon Baotkwv kpauatwv (Ni-Cr/Co-Cr) xpelaletal
MPOOBNKN apTtupatog Kpdong Tou mepLEXEL pBOplo. Ta aptupata Kpaong
£€XOUV OUYKEKPLUEVEG BepUOKpasieg, Tou eival aroteAeopatika. MNa napa-
oelyna éva okelaoua Bopaka eival cuvABwS TIOAU PEUOTO Yla va TIAPAUEL-
VEL OTnV B€0nN TOU O€ Wla KOAANON, TPV anod tnv oémtnon. Evo, éva okeva-
oua ¢pBopiou propel va unv €xeL TNV arattoupevn O0pAoct OTIG XauUnAEg Bep-
MoKpaoieq ou anattei n KOAANON PETA TNV OMTNON TNG IopoeAdvng.

H rmoodTnTa TOU aPpTUMATOG TIoU Ba Xpnoluorotnbei dev MpeETel va eival
neptoodtepn ) AtydTepn amnd tnv anatrtoupevn OLOTL de Ba eriteuxBei Ou-
YKOAANON. Ta aptiuyarta kKpaong eival mpoTINdTEPO va XpnolgorolouvTal
oe Hopor) okévNng.

Ta apTupata KpAong XpenotluoriolouvTal emiong Kat katd tnv ThEN Twv
Kpauatwy, Tplv ard 1 XUTteuon Toug. H mpoobnkn aptuuaTtog arouakpu-
VEL arod TNV emiPpavela Tou AlWUEVOU KpauaTog ta o&eidla mou oxnuartico-
vTal AOyw g au&nuévng Bepuokpaciag.

8.8.6 AvTippoika

Yndpxouv eTPAVELEG PE TIG OTIoieg N KOAANON Oev TIPETIEL va £pBeL o€
enagn. MNa va neploplotei n por) NG Alwpévng KOAANONG XpnoluorolouvTal
ouaoieg, oL omoieq eurodiCouv TNV EMEKTACT TOU APTUNATOG KpAong, apa Kat
™G PeUOTNC KOAANONG. Ot oucieg autég ovopalovTtal avTiapTuuaTa KPAaong
N avTIPPOIKA.

TEtoleg ouoieg eival 0 ypadpitng (TiX. Koo HOAURL) yia xaunAég Bepuokpa-
oleg Kat To evalwpnua Tou epubpou owdrpou oe owvorveupd. OL ousieg AUTER
TOTIOBETOUVTAL OTIG ETUPAVELEG, L€ TIG OTIOIEG DEV TIPETIEL VA £pBEL OE eMAPn N
KOAANOM.
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8.8.7 Zuyk6AAnon pe Laser

H ouykOAAnon e Laser gival autoyeving cUYKOAANGN, dev XpP1NOLUOTIOL-
eital dnAadn kamolo UAKO avaueoa oTig eripaveleg. H ouykdAAnon yive-
Tal AlyoTtepo TOAUTIAOKN (d€ xpeldleTal MUPOXWHATIVO EKPAYE(D) Kal €XEL
(KAvoTIoINTLKY akpifela. MeydAo TTIAEOVEKTNUA TNG CUYKOAANONG Ue Laser
eivat 1o yeyovog 611 n Bepuokpacia 0Ta THAKATA TIOU EVAOVOVTAL ival aye-
ANTéa. AUTO KAVEL AUTY) TNV TEXVLKI] KATAAANAN YlA CUYKOAANGON UETAAAO-
KEPAUIKDV YEPUPMOV UETA aArd Tnv OmInomn, aAAd Kal HETAAAOAKPUALKLV
YEQUPOV apoU £xel ToToBeTNOEL N aKPUALKN eTiKAAUYN. MAgoVEKTNUA £TTi-
ong TG HeBOdOU amoTeAei 0 HIKPOG XpOVOQ Tou XpeldleTal, WOTE va ETL-
Teuxbei n ouykdOAANnoN.

Baoik6 pelovéKINUa TNG TEXVIKAG eival To uPnAd KOOTOG ayopdqg tng
OUOKEUNG OUYKOAANONG Laser.
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ANAKE®AAAIOQOSH

a PETaAAa eival pia amd TIC KAaTnyopieg 0d0OVTIATPIKWY UALKOV

TIOU XpNOoLUOoToloUVTaAl Yla TNV arnokataotaon f avilkatdoTtaon

TwV doVTIWV. Eival oTeped KPUOTAAAIKAG LOPPNG. Mia 1di6tnTa
TWV UETAAAWYV, TIOU cuvavtdtal Jovo oe auTd, eivatl n kavotntd
TOUG va oxnuati¢ouv Kpduata, dnAadn piyuata pe aAAa otouxeia.

Kpdua eival éva uliké pe HeTAAAIKER 1OLOTNTEG, TTOU oxXnuartifetal
ME MIEN OUO 1) TEPLOCOTEPWV XNULKOV OTOLXEIWV, EK TWV OTIOIWV TO
€va TOUAAQXLOTOV gival HETAAAO.

2Ta HETAAAQ, TA KPAUATA Kal TIG LETAAAIKEG EVOELG epgavideTal
0 MUETAAALIKOG Oe0oudG. Elval xnuikdg deouog kal eEacpalilel tnv ou-
VOXA TWV atduwVv ToU JETAAAOU.

Ta LETAAAQ KAl TA KPAUATA UTOPOUV VA UTTOOTOUV JLAPOPES Ka-
Tepyaoieg yla va BEATIOOOUV TIG UNXAVIKEG TOUG WOLOTNTEG. OL ONn-
MaVTIKOTEPEG KaTepyaoieg eival:

* Hev Yuxpw TAQCTLKY TApaudppwon
* Hev Bepu® TAACTIKA TIAPANOPPWOT
* H avoémmnon yla anokataotaon

* H avoénmon yla opoloyevoroinon

* H avonmon vla anaepinon

KpduaTta yia HeTAAAIKEG XUTEQ Kal HETAAAOAKPUAIKEQ
AmoKAaTAcTAoEIG

Ta kpduata auta uropel va eival kpauata MoAUTIHWY 1) BACLKOV
METAAAWV. Ta ToAUTIMA KaTtaTdooovTtal o€ 4 Turoug, ol oroiol dla-
Xwpidovtal ueTa&u Toug aro éva eupog WOLoTHTWV Tapd arod éva ou-
YKEKPLUEVO TTI0000TO oTtolxeiwv (Mivakag 8.2).
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(ouvéxela)
lMivakag 8.2 Tumkn ouoTaon opIoHEVWY OUYXPOVWY KpAudTwV
Au Cu Ag Pd In,Sn,Fe,
Zn,Ga
% % % % %
Turog | Xpuoou (gold) 83 6 10 0.5 MolkiAAel
Turog Il Xpuoou (gold) 77 7 14 1 [MolkiAAeL
Xpuoou (gold) 75 9 1 3.5 [MolkiAAeL
Melwpévng
Turog Il TEPLEKTIKOTNTAGQ 46 8 39 6 MolkiAAel
og xpuoo (low gold)
apyupou maAAadiou
(silver-palladium) 70 25 MotkiAAel
Xpuoou (gold) 69 10 12.5 3.5(+3.0Pt) | MotkiAAet
MELWUEVNG
TIEPLEKTIKOTNTAG
Tunog IV oe Xpuoo (low gold) | 56 14 25 4 [MolkiAAEL
apyupou raAAadiou
(silver-palladium) 15 14 45 25 MolkiAAeL

Ta kpauata Baotkwv pet@AAwv eival idlag ouotaong (Ni-Crny Co-
Cr) pe 1a Bacikd KpduaTa Tou XPnoluomoLlouvTal yia PeTaANOKEPQ-
MIKEG EPYQOiEQ.

Kpaupata yia HETAAAOKEPANIKEG ATTOKATAOTACEIG

O ouvduaopog ueTdAAou kat topoeAdvng eival onuepa n eupuTe-
pPa XPNOLUOTIOLOUKEVN akKivnTn TPoOoBeTIKY anokatdoTtaon. MNa v
KATAOKEUN TOU UETAAAIKOU OKEAETOU MIAG METAAAOKEPAULKNG arlo-
KaTAoTaoNG MPEMEL va xpnoluoronBei éva kpdua ocuupBatd pe v
mopoeAdvn.

Ta Kpauata LETAAAOKEPAULKNG KaTaTdooovTal wg €ERQ
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ANAKE®OAAAIQZH

(ouvéxela)

Mivakag 8.3 Kardra&n kpaudtwv yetaAAoKkepapikng

2YZTHMA OMAAA

Xpuoou-lMAativag- NMaAAladiou
Xpuoou-lMaAAadiou-Apyupou YUnAng % Apyupou
XaunAng % Apyupou

KPAMATA MOAYTIMQON | Xpuoou-MaAAadiou

METAAAQN
MaAAadiou Apyupou
KoBaAtiou
XaAkou
Apyupou-Xpuoou
NikeAiou-Xpwuiou ue BnpuAAlo
Xwpig¢ BnpuAAlo
KPAMATA BAZIKQN KOBG)\T[OU-XD(DH{OU
METAAAQN

AANQ cuoTAuata

H xnuikn ouvBeon (ouotaon) eival arneubeiag umeubuvn yia TIg
(PUOLKEG KAL TIG UNXAVLIKEG OLOTNTEG EVOG UALKOU.

Kpauata yla oKEAETOUG HEPIKWV O0BOVTOOTOIXIOV

[l TNV KATOOKEUT] OKEAETMV UEPIKOV O0OOVTOOTOLXLWV XPENOLUO-
rolouvTal MoAUTIMA KpduaTa Tutiou |1V kal kpduata Bacikwyv PHETAA-
AwV KoBaATiou — xpwpiou (Co-Cr) 1) vikeAiou -xpwuiou (Ni-Cr). Zrjue-
pa XpnotluoriolouvTtal, oxedOV ATIOKAEIOTIKA, Ta KpAuata Twv Bact-
KOV LETAAAWV. Eival o eAagpld kal 1o avBeKTika arnod 1a Xpuoo-
Kpdauata, aAAd eival Texvika euaiobnra.

ZUYKOAANoON

Ot y€Bodol CUYKOAANONG dlaKkpivovTal o€ AUECES, AUTOYEVEIQ Kal
EUUEOEG 1) €TEPOYEVEIQ. 2TNV 0OOVTIATPLIKA XPNOLUOTIOLEITAL 1] AUTO-
YEVNG Kal n €uueon péBodog. H ouykOAAnon duo 1) MEPLOCOTEPWYV
TUNUATWV PlaG HETAAAOKEPAULKNG YEPUPAG PTopel xpelaoTel va yi-
VEL TIPWV 1] META TNV OTITNON NG nopoeAavng. Etol dlakpivouue N

o
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ANAKE®AAAIQSH
(ouvéxela)

OUYKOAANOT TIpLV armo tnv O1Inon (pre-soldering) kat tTnv OUYKOAAN-
on Peta and tnv omntnon (post-soldering).

Ol 00OVTIATPIKEG KOAANOELG eival Kupiwg Xpuookpauata. H me-
PLEKTLIKOTNTA TWV XPUOOKOAANOEWV 0 XpUuoo emmnpeddel Tnv Beppo-
Kpaoia TAENG, TN peuoToOTNTA, TNV AVIOXH OTN dLABPwWOoN, TO Xpwua
KAl TIG UNXAVIKEG OLOTNTEG.

H k6AANnon emAéyetal avaloya pe To €i00¢ Twv KpaudaTtwy mou Ba
OUYKOAANBOUV (MoAUTiha 1) Bactkd), kat avaioya e Tov TPOTo mou
Ba yivel n ouykdAAnon.

Ta aptupata Kpaong AelToupyouv WG «PEUCTOTIONTIKA» TNG KOA-
Anong. H moodTtnTa Tou apTUPATOG TIOU Ba Xpnoluoronbel dev mpé-
neL va eival neploodtepn N Atydétepn and tnv arnartoupevn. Ta ap-
TUMATA KPAONG eival TPOTIUOTEPO VA XPNOLUOTIOLoUVTAL UE HOPOPT
oKOvNng.

Yrdpxouv eTULPAVELEG UE TIG OTIOIEG 1] KOAANON Ogv TIPEMEL va €p-
Bel og emagn. I'la va repLlopLloTei N pon ™S AlwUEVNG KOAANONG XPN-
oldortolouvTal ouoieg, ol oroieg gurnodifouv TNV EMEKTAON TOU Ap-
TUMATOG KpAoNg, dpa Kat ITng peucTnc kKOAAnong. Ot oucieg auteq
ovopdlovTtal avtiaptupata Kpdong 1 avtippolka.

H ouykOAANoN ue Laser gival autoyevig OUYKOAANGT. H CUYKOA-
Anon yivetat AtyoTepo TOAUTIAOKN KAl £XEL LKAVOTIOINTLKY akpifela.
Baoiké pelovéKTnua TG TEXVIKAG €ival To UPNAG KOOTOC ayopdg NG
OUOKEUNG OUYKOAANONG Laser.
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ok wn =

15.

16.

17.

18.

19.

20.

21.

EPQTHZEIZ

Moleg oL BACIKEG BLOTNTEG TWV HETAAAWVY;

Meplypdyte pe ouvtouia TNV KPUOTAAALKY) OOUA TWV HETAAAWY;
Ti ovoudloupe Kpdua;

Ano 1L e€aptvtatl ol 1BLOTNTEG evOg KPAUATOG;

Mg unoAoyiletal n cuoTtacn evog kpduatog; Mola n onuacia
™Ng; Avapépate napadeiypata

Moleg KaTepyaoieq Twv HETAAA WY KAl TWV KPAUATWV YVWPEICETE;
T yvwpileTe yia TNV v Puxpw TAACTLKY TApAudpPpwon;

T yvwpileTe yla TNV &V Bepuw TIAACTIKY TTApaudpPwon;

T yvwpiCeTe yia TNV avornon yla anokatdotaon;

. TLyvwpilete yla TNV avortnon yla odoloyevoroinon;

. TuyvwpiCete yla Tnv avéntnon yla aragpiwon;

. Tt ovopddeTal anoTaTikr avorntnon;

. Tt ovopdletal HIKPOBLAPOPIOUOG;

. Mola n Katata&n Twv XPUOOKPAUATWV Yla WETAAAOAKPUAIKEQ

QAMOKATAOTACELG;

Moleg BaOIKEG TIPOUTIONEDELG TIPETIEL VA EXEL Eva KPAUA, WOTE va
eival kKatdAAnAo yla KaTaoKeUN HETAAAOKEPQAUIKAG AMoKaTAoTa-
ong; (OUVOTTIKA).

MNMog katatdooovtal Ta KPAUATA HETAAAOKEPAULIKNAG;

[Mola n onuacia Tou cuvteAeoTr) BEPULIKAC SLACTOANG OTA KPA-
MOTA Yia LETAAANOKEPAULKES EPYADIEG;

[Mola Ta MAgoveKTHUATA TWV KPAUATWV Xpuoou - MAativag - maA-
Aadiou (Au-Pt-Pd);

[Mola Ta YELOVEKTAMATA TWV KPAUATWY XPUOooU - TIAATIVAG - TIAA-
Aadiou (Au-Pt-Pd);

[Mola Ta TAEOVEKTAMATA TWV KPAUATWV Xpuoou - maAAadiou -
apyupou (Au-Pd-Ag);

[Mola Ta PEIOVEKTHUATA TWV KPAUATWY XpUuooU - TTaAAadiou - ap-
YUpou (Au-Pd-Ag);
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.

OAONTOTEXNIKA YAIKA

EPQTHZEIZ
(ouvéxeia)

Mola Ta TAEOVEKTNATA TWV KPAUATWV XpUuooU - aAAadiou (Au-Pd)
Mola Ta YELOVEKTANATA TWV KPAUATwV TaAAadiou - apyupou (Pd- Ag);
Molog 0 Adyog Tou £X0UV TIEPLOPLOUEVT) XPTION ONUEPQ;

[Mola Ta PELOVEKTNUATA TWV KPAMATWV VIKEAIOU - Xpwuiou - Bn-
puUAAiou (Ni-Cr-Be);

Mola Ta TAEOVEKTIUATA TWV KPAUATWV VIKEAIOU — Xpwiiou (Ni-Cr);
Mola Ta MAEOVEKTANATA TWV KPAUATWV KOBaATiou - Xpwpiou (Co-Cr);
Mola ta mAgovekTANATA eVOG TIOAUTIHOU KpAuaTog EvavTl evog Ba-
OlKOU KPAUATOG OTNV KATACKEUY JLaG LETAAAOKEPAULKAG YEPUPOG;
[Mola Ta MAEOVEKTANATA TWV BACIKOV KPAUATWYV Yla JETAAAOKEPQ-
MIKEG EPYQOiEq O OXEON HE TA XPUOOKPAUATA YA UETAAAOKEPQ-
MIKEG EpPYQOiEG;

Molwa eival n enidpaon Tou alwTou OTA KPAUATA BACIKOV UETAA-
AWV YO OKEAETOUG UEPLKOV 0dovTooTolXlwv; Nwg uropei va aro-
QeUxBe(;

[Mola n enidpaon Tou XpwHiou OTA KPAUATA BACIKOV HETAAAWY Yia
OKEAETOUG UEPLKWV 0OOVTOOTOLXLWV;

[Mola Ta MELOVEKTNHUATA TWV KPAUATWV BACIKOV METAAAWV Yla
OKEAETOUQ HEPLKWV 0OOVTOOTOLXLWV OE OXEON UE TA Kpduata TU-
nou 1V;

Mou evdeikvutal n xpnolgomnoinon xpuookpapdtwy Tutou IV otnv
KATAOKEUT] OKEAETWV HEPLKWLV 0OOVTOOTOLXLWV;

Moleg pneBddoug CUYKOAANONG YVWPICETE KAl TIOLEG Ol OLAPOPEG
Toug; lNoleg xpnotuorolouvtal oTnv 0d0VToTEXVIQ;

Moleg eival oL eMBUUNTEG LOLOTNTEG ULAG KOAANONG;

Mota n dpdon Twv apTUPATWV KPAONG;

TL yvwpileTe yla Ta QvTLpPOLKA ;

TL pOAo Tailel n TEPLEKTIKOTNTA OE XPUOO [ULAG KOAANONG ;

o



