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8. AIIO®YI'H YAOYPHX OPAYXHX — XYI'KOAAHZXEIX — AIABPQXH XAAYBA
8.1 EIZAT'QI'H

Ot aotoyieg Pmyavoroyik®dv katackevdv (m.y. doyeio migong AEPnteg, Komvodoyol, diktva
COMVAOCE®Y, K.A.TT.) OmOTEAOVV €va. amd To onHoviikdtepa mpofAnuate g Plopmyaviag,
KaBmg cuvodeHovTon TAvVTa amd coPapPEG OIKOVOUIKES EMTTAOGELS, OALL TOAAEG POPES Kot OO
avBpomva Qopata. Ewdwotepa, n mepintmon tov 6E16H00, Tov amoTtedel €va E0QVIKO Kot |n
TPoPAEYIHO YeEYOVOG €xel G AMOTEAECH o amdTON HeYAANG £viaomg Katomdvnorn Tmv
oTolElOV Hog PNYOVOAOYIKNG KOTOOKEVNG Kol Umopel va onllovpynoel actoyieg o dtdpopa
Kpioida onpeio TG KATOOKELNG, TO Omoio €lval Kupiwg o1 cLYKOAANCELS. Ot TPOKVTTOVGES
actoyieg Hmopel vo empépovv TomikéG Bpadoelg mov Uropel va 00MYNGoLV 6 EKALGT YN HIKOV
ovol®V emlNiwv Yo to TEPPAAAoV Katl TV vYEio TOL TANOBVOHOD 1 KO Kol GTN XEPOTEPT
TEPIMTOON KOTAPPELON TNG KOTACKELNG OV MMOpEl vo EMNPEAGEL YEITOVIKEG GUGKEVES KO
eyKataotaoels. To mapdv KePdrAoo €xel ¢ oTOYO OPEVOS HEV Vo aVOAVGEL TO OITIOL TOV
acTOYIOV Ady® Bpodong Kot vo To GLUGYKETIoEL Pe TNV TEPITTOON GEGHOV, APETEPOL OE VO
mpoteivel kKAmoleg Pacikéc 0ONYIES Yo TV OVTIUETOTIOT ALTOV TOV TPOPANHATOC.

Ta kpuiplo ota omoia Paciletar m HeAétn Mg HETOAMKNG KOTOOKEVNS aKOAOVOOLV TPELS
YEVIKES BaoIKES apyES -
e No dtatnpodvtal To PoPTic TOL HPOLY GTNV KATOGKELT KAT® 0o T0 OPlo dPPONGS, MOOTE
va P AapBaver yopa Tapapopemon og UeyaAn KA.
e Na dwtnpovvtal ta eoptio. Kdte amd 10 Kpicdo 6plo TG dOMIKNG acTabelng Yo TNV
amoPLYN AVYIoHoV (Koptmon —Poong).
e Noa amoevyetor 1 yaboupn Opavon.

Ot dvo mpoTEG amd TIC TaPOUTAVED PaciKES apyég HEAETNG deV aoyolovvTon Ue TO TPOPANHO TNG
Bpaong kot Bewpov 6TL N avtoyn Bpavong eivar Peyoldtepn amd 10 Opto dtappong Kat iom e
™ Méyiotn avtoyn epeikvucpod (UTS). Qotdco,  Bpavon pmopei vo cupPel akdpn kot 6tav ot
epapHolopeveg Pnyovikég thoelg elval Katw amd 10 0pto pong Pdacm tov omoiov yiveror m
MeAéTn Hiag KotaokeunG. Avtd cupPBaivel S10TL KavEVO KOTACKEDACTIKO DAMKO gV elval TéAE10,
aAMG mhvta mepiéyel Hikpo-atédeies (pypata). ‘Eva katdAAnio péyeboc yio va meptypagei
TOCOTIKA 1 avTOYN £VOG VAKOV Kotd TN Opavon, eival  ducBpavototnta 1 oroio eKPpdlel Tnv
KOvOTNTA TOV VAIKOU Vo amoppo@d evépyela pv ) Opavorn tov. Meydin dvcHpavototnta
(fracture toughness) onpaiver 0tt 1 d1ddoon evOg PHYHOTOS €ival SVGKOAT Kot TO VAIKO £)El
Heyadn avtoyn oe Opavon. Eivar mpogavég 6t n duebpavotdmo (fracture toughness) eivor m
TAEOV KATAAANAN 1310TNTA Y10 VO TEPLYPAPEL 1] aVTOYY] EVOS VAIKOD GE GEIGHO, TOVTO SLOTL KOTA
TNV GEWGHIKT SEYEPOT) TO VAIKO VIOKELTAL G EVTOVES KOl DYNAEG KOTOTOVIGELS KOl GUVETADG
VAMKA oL OBéTovy Heyddeg TIHEG dvaBpavotdtnTag dev 0dNYOVV GE 0GTOYIEG 1| OIGTOYOVV
dVGKOAOTEPQ.

H dvcsbpavototnta Tov vAKO yevikd eEapTdtal amd TOVG TopoKato mapdyovies (oynua 8.1) :

e Opio dioppong, YeEVIKA glval avTioTpOP®S avaAoyn Tov 0piov dloppong.

o PuOuog poptions, SOKIUES HETPNONS TNG OLvBpavoTdHTNTOG GE LYNAOVS PLOOVS POPTIONG
dtvouv yevikd mo YopMAES TIHEG amd TG avticToryeg mov £xovv ANebel GOV He TV
npodiaypapry ASTM E399 1 ES13.

e  Ocplokpacio Acitovpyiog, 1oxbel M HeTdPoon  OAKIHOV-yaBvpoh oe  yOoUMAES
BepHokpacies.
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o [ldyos Yiixod, xaBmg 10 mhyoc evog otoryeiov avéavetar n SvsOpavotdTTa PEIDVETOL
TOLAGYIOTOV €mG Mo oplakn TiUn. Tevikd 1 yeopetpia evog ototyeiov pmopel vo Heudoet
™V 0VGOpALGTOHTNTA Kot GVVETMG Bo TPEMEL VoL YiveL EMAVATPOGOIOPIGHOC TG MOTE VoL
£xove Katd To duvaToOV KPP oYESACTHO.
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Ympe 8.1 : Emidpaon tov TAYovg, pLOUOL @OpTiong kot TG OepUokpaciag ot
ducbpavotonta. AdEnon tov mhyovg Hewdver TV ducHpavcTOTNTO G Mo OPLoKn T
EmnpocOeta, avédvoviag m Oeppokpacio kot Peudvovtag tov pulpd @optiong, M KoUmOAN
Metaxveitan Tpog vynAdtepeg TiéG (ASM, 19924).

O pnyavicpog Bpavong evoc HetdArov eEaptdtor e onpavtikd Pabpod and tn Beppoxpacia.
I'evika, oe yapmAég Bepokpacies, Hikpotepeg g Oeppokpaciog mepdiiovtog, n Opadon tov
HetdAlov mpayHatonoteitar Pe wabvpd tpdmo, evd oe vynAdTepeg Beppokpacies, n Opavon
ovPaivel He OAKIHO TPOTO, dNANOT] CLVOOEVOHEVO OO GYETIKA HEYAAEG TAPAUOPPDOCELS TPV
v aotoyia. ['a ke péTaAlo vdpyet o xapoaKTNPLoTiKn Bepokpaciokn teptoyn Hetdfaonc
a6 v yabvpr oty Ok cuprepipopd (brittle-to-ductile transition).
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Yypa 8.2 : Tevikn Hopen KapmvAng duclpavototntag-0eplokpaciog.
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H xopmodn tov oynpatog 8.2 ovopdletot kapmoAn Hetafaong g SuoBpavctdmrag, 1 £KTao
™m¢ Covng MetdPfaong mowkiier yia to Odpopa METoAAo kol 1 OepHokpocio Hetdfoong
eoptdtar and Tig ovvOnkeg (toydnto emPoAng @optiov, yewpetpio, yeoUETpion EYKOTMOV,
MeTaAAovpyikoOe mapdyovieg K.A.T.). 1o oyfo 8.3 mapovotdaloviol Kamoieg HeTaBacng TG
dGHpaVoTOTNTAG, Y10 AVOTTNHEVOLS YOAVPES TOV YPNGIHOTOOHVTOL KUPIOS G PLOUNYAVIKES

EQOPHOYEC.
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Yymue 8.3 : (o) Enidpacn tov mococton Tov meplexdUevoLy dvOpaxa, oTig Kapmdreg Hetdfacng
avomtnpévav yorlofov, (B) Emidpacn tov mocootod Tov mEpleyOHEVOL Hayyoviov, oOTIC
KOUToAeg Hetdfaong tov ydAvPa pe ocvotacn Fe-Mn-0.05%C (Hrysoulakis and Pantelis, 1996)

[Mopatnpode OtL yGAvPeg He YopmAd mocooTd AvOpoKa, mTapovslalovy GTeEVOTEPN
meployn HetdPfaong kot 0tt 1 HetdPfaon avt mpayHatomotleitor og yapnAlotepn OepUlokpacio.
Oco 10 mocootd GvBpako avéavet, ot ydAvPeg yivovior mepiocdTeEpo Yabupol, eved KOTA TNV
Bpavon tovg amoppodtal likpotepo mocod evépyelas. 'Evag ydivPag Ue dpiotn cupmepipopd o
vynAn Beppokpoacio Propel vo odnynbei oe akapaio actoyio oe yapmAés Beppoxpacies. Ot
kivdvvol amd v moapdfreyn TOV KoUmUA®OV HeTapoons oto oxedlacHo, evteivovtol omd To
yeYovog 0Tt M yabuvpn Bpadon emépyetan ywpig TPONyoLHEVN TAAGTIKN TAPAUOPO®OT. XTNV
mepintwon Svvolikdv @optiov, Onwg ommv mepintmon oelcpov, 1 yabvpn avt Opavon
oLHPaivet ylo TOAD kpdTEPES KATATOVIGELS OO OVTEG TTOL TPOPAETEL [l GTATIKY OvIAVOT).

8.2METPHXH AYXOPAYXTOTHTAX

IMa mv pétpnon mg dvcobpavctdtnTag VoS LAIKOV ¥pnotplomotovvtatl diapopeg HEBodot, amod
TIC OTOIEG 1] TO EVPEMG YPNOLOTO0VUEVN givar 1 ok kpovong katd Charpy (Masubuchi,
1980). Ot Aentopépetieg G dtadtkaciog Tov akolovbeital Kotd TV SOk, TPOdLoypAPOVTOL
a6 v ASTM (E23-88) (ASTM 1988). H doxiun xpnoipomotel £va dokijlio pikovg 55mm ko
TETPOYOVIKNG Olatopng ddotaong 10mm, pe e eykony|. H mpodaypaeny g ASTM opilet
Tpelg TOmovg eykonmv, (1)eykomn tomov V Bdbovg 2mm, (2)eykonr tomov U Babovg Smm, kot
(3)eyxomn tomov ‘Khewapdtpunag . H dokipn kpovong katd Charpy tomov V ypnoipomoteiton
evpémg otig Hvopéveg TToAteieg Aepikng, otig ydpeg g Avtikng Evpdnng kot oty lammvia.
Ymv Pocio ko o11g xdpeg g Avatolkng Evpdmng ypnotdomoteiton Sokiplio Ue eykomn
SLLPOPETIKMV SOOTACEDV KOl Y1o. 0VTO TO AOYO €ivar OVGKOAN M GUYKPLIoT OESOMEVOV TTOL
npoépyovtal amd T mePLoyEs avtéc. Lo va Anebel n KapmdAn petdfaong mpénet va, yivouv
Hetprioelg o dokipa dapopeTikadv OBeplokpacidv. H Beplokpacio HetdPfaong opiletor oto
onpeio 6mov 1 amoppoPovUEVN evépyeta Hetdvetat 6to 50% tng HEYIoTNG TIUNG.
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8.2.1 Yabvupn Opavon Xvykoiintav Katackevdv

Ot cVLYKOAANTEG GULVOEGELS YPNOILOTOOVVTOL EVPEWMS OTIS PLOPNYAVIKEG KATUOKEVEG, WOTOGO
ocoPapéc aotoyieg Umopovv va GUHPBOVV Yo TOVG TAPAKAT® AOYOVG:

e Ot ovyKkoAnoelg Propel va £xouv 1dpopes atereleg OTMS pOYHES, eyKAEIGHATO GKOPIOG
KA.

o Meydheg TAPAUEVOLGES EPEAKVOTIKEG TACES o€ avOpokoyaAvfec kol  yopmAd
KPOHOTOHEVOLG YGALPBEG LYMANG avtoyng Hmopel vo TPOKOAEGOLV KOTUGTPOPIKES
yabvpés Bpavoelc.

Ot mapdryovteg mov emidpovv otnv yoabvpn Opavon givoar apketol, ®oTdG0 0ev glval 6TOYOG TNG
TapovoOS €pyaciog Vo TOPOLCAcEL M TANPN  avagopd otnv yabvpn Bpadon TV
OLYKOAMTOV KaTaokevav. [a g avaykeg avtg g HEAETNG, Ol TOPAYOVTEG, TOL EMOPOVV
oV yabupn Bpavon, avapEépoviot TEPIANTTIKA 6T GLVEXEL

8.2.1.1 Mnyavoroywoi [apdyoviec

Eyromés ko 2vykévipwon Taoewv, Ot Petaforég TG O10TOUNG 68 VOl KATAOKEVOOGTIKO
otoyyeilo, To omoio vmoPdAdetal o ££MTEPIKN QOPTION, £XEL GOV OMOTEAEGHO TNV
TpoToOTOinNoT TG BepNTIKNG KOTAVOUNG TAGE®V TOv £xel LROAOyloBel KoTd 1N
perétn. ‘Etor otig eykoméc OmMovpyeiton mTAVIO CLYKEVIPMOON TACE®V KoL
nopapopeacemv. Ot eykonég Hmopel va ivat KOTOoKELOOTIKO 6TotKElo 1 emakOA0VHO
KATOL0G KOTEPYOOIaG. XTI TEAELTAIES AVITKOVY TOL GOAAHOTO GVYKOAANoE®VY (p@YHES,
gyKAgiopato, Topot) kabdg kat yTumnpata, onpadia and évavon tOEov GLYKOAANoNG
KA.

Ocplorpacio, 0 mO ONUAVTIKOS TEPPAALOVTIKOC Tapdyovtog eivor 1 Oeppokpacio
Aertovpyiog ¢ Kataokeung. [ToAld petaAlikd kpapota, Hetafaivovy amd OAKIN o€
yobupn ovpmepupopd  He v mrtoon g Oeppokpacioc. o apketolg
KOTOOKELOOTIKOVG YAALPeS, N Hetdfacn avty cupPaivel Pe Hukpr] HOVO TTMOGN NG
Oepokpacioc amd ™ Héon BepUokpacio mepBAAAOVTOC, KOl TOPATNPEITOL GUYVE GE
Bropmyovikég e@apHUoOYES.

Toybtnta Doptions kor Kpovon, ot yoAOPOIVEG CLYKOAANTES KOTOOKEVEG, Ol OTOiEg
ToPoVc1alovy OAKIHN cvpmeppopd KAT® omd oTatikd @optio. 1 @optio Ta omoia
vrofdAlovtor Pe yopmAr tobtnta, actoyovv He yabupn Bpadon, 6tav vrofinbovv
o€ EOQVIKES QOPTIGELS 1] KPOLOTIKA @optia. Avtd ogeiletal otnv avénomn Tov opiov
pong He v toyvINTe. TS TAPOHOpemong Kot oyetiletal dpeca He v mepintmon
GEIGHOD OOV EYOVHE EAPVIKT] POPTIOT VYNANG TOXOTNTOG.

MéyeQos Karaokevns kou Tpralovikés Evranikés Korootaoeis, n yobopn Opadon etvon
mo mhovo va cupPel o Popléc mopd o€ EAAPPES KOTACKEVEG Y10 OEOOMEVT] POPTION
Ko Oepplokpacio. Avtd opeileTal 6TV KOTOVOUN TOV TAGEMV Kol GE UETAALOVPYIKOVS
TopAyovteg. Xta PeydAa mayn eAacHatov  epeoavilovtal TPLoEoVIKEG EVTOTIKEG
KOTOOTAOELS, Ol Omoieg mePLopilovy TNV TANGTIKN TOPAHOPP®GCT KOl ELVOOLV TNV
yabupn Bpadon.

Epyooxinpoven, ov Pnyovoupyikéc KOTeEPYOoies Kol Ol KATEPYAOieg OLHOpOmONC,
OMNMUOLPYOLV TOTIKEG TAAGTIKEG TAPAUOPPDOGELS. AVTO TPOKOAEL EPYOGKANPLVOT] TOV
VA0V, Tapdyovtag Tov odnyel oe yabvpomoinon.
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8.2.1.2 MetoAhovpykol mapdyovteg

o  MéyeOos Kokkov, n yabBopny Bpavon oand dudoyon evvoeiton omd Heydro HeEyedog
KOKKOL, T0 0moio elval amoTéAesHa TG KOTEPYAGIOG YOTELONG 1 LN OTOTEAEGHATIKNG
Oeplikn|g Katepyasiog.

o Mn Meraihikés Ilpoopideis, m yobvpomoinon gvvoeitar amd TNV TOPOVGi. GTOVG
YOAVPeC YN HetadMkdv TpocHilemv og vIEPUETPES TOGOTNTES, Onws dlmTo, o&vuydvo,
vdpoyHVO, Beio Kol POGPOPOG.

e Eykieiopata, to Pn HetoAMkd eykieiopoto emnpedlovv 1 dvcHpavotdtnta TV
yolOBov. H enidpacn tovg e&aptdtar amd 1o Péyehog, To oM Kot TNV KOTOVOU ToV
eYAEIGHATOV € OYEoM He TIG EMPAALOUEVES UNYAVIKES TAGELS.

o Ocpluréc Katepyooies, o1 OepikéC KATEPYUOIES EMOPOVV OPACTIKA GTIG 1O10TNTEG TOV
YOAOPoV cupmepAaBoavopéveay Kol ouTtdv Tov epoppolovial and cvviBel otV
TPAEN OTWG M UTOTOKTIKY AVOTTNOT).

o Karepyaoio Amoleidwong, o1 TANpmG kabncovyacspévor xdAvPeg stvar mo dvchpavotot
amd Toug MHovYacHEévovg ybAvPec, ot omoiot givarl mo dVveOHpoveTol ATd TOVG [N
amo&edmUEVOVS YaALPBEC.

o Emgaveioxd Eloattopora, to em@ovelokd erottdpato, 0Tmg TpiUata, onpiovpyodv
OLYKEVTPMOOT) TACEMV KO VOt ETOUEVMOS aveETIBOUNTO.

8.2.1.3 Mopdyovreg Xyetikoi pe v Katepyasio g XuykdAinong

e Anpwovpyio EAATTOHATOV, TOL OEV VTLAPYOLY GTO HETAALO Pdong.

e Tpomomoinom tov VAKOD GTNV TTEPLOYT YOP® OO TO EANTTOMATO, HE ATOTEAEGHO TNV
TomiKN Helwon g ducBpavotoTnTaCs.

o Tevikn peimon g dveBpavototnTog ot {dvn BepHkng EmPPONG.

e Anpovpyio HETAAAOD GUYKOAANGNG UE OLOPOPETIKY avTOYY Kot ducBpavctdTnTa OId
T0 MéTaAlo Bhong.

e Ewaynyn mopaevouomv TAGEMV Kol TAPOHOPPDOCEMV.

O gykoméc, ol omoieg avaEépniay TponyovUEvmg omotelovy Eva Kpicilo onpeio &vapéng
poyHov. Otav évag ydAvPoc mepiéyet o o&elo eykomn kou m BepUokpacio elvar younAn, n
eyKomY| Mmopel va. amotedécel Eva onUeio EvapEng poyHoV Kot va Tpokaiécel yabvpn Bpadon
010 VAKO. To pavopevo avtd ovopdaletar yabvporoinon Aoyw eykondv. H Bepplokpacio 6mov
N Hopen m™¢ Opavong oArdler amd OwtPnTiKny o€ owdoywon eivor M mpoavagepbeica
Beppokpacio pHetdpfaong. H Oeppoxpacio petdfaong ypnotdonoteital cuyva yio va ekppactel n
evacnoio Tov VAKOD GTIC £YKOTEG 1] KOAVTEPA 6TV Yafupomoinon AOYm EYKOTAOV.

8.3 IIEPII'PA®H AXTOXIQN

H wyaBvpn Opavon neptrapBdvel 0o @acelg, v mupnvomon Kot T dtddoon evog pinyHatog. H
TUPNVOOT 1 N TPOEAEVLOT TOV PNYHATOV oYeTIlETON KUPIOG E KOTATKEVAOTIKES OALGVVEYELEG KOl
EATTOUATO CLYKOAANGEDV. XapaKTNPIOTIKEG Elval Ol AoTOYlES GLONPOV KATACKELAOV KOTE TO
Yewopd oto Northridge California (17-01-1994), ce apketéc mepmnt®oelg cuvéPnoov yadvpég
Opavoelg 6mov Ta pNyHata dpyloav KOvid 6€ cLVOEGEIS 1| KOUPOUS Kot He GYETIKE YOHNAQL
QOpTiO, TO OMOioL 6T GLVEXELD avamTOxOnKay Tpog didpopec katevbiveelg (Moncarz et al.
2001, Tide 1998).
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[Mopakdteo mapovstaletor 1 TPoéAevon PNYHATOV Yo SAQopes 0oToyYieG Plopmyovik®mv
KOTOOKELOV Tov &yovv mapotnpndel oto mapelddv. O actoyieg avtég dev opeihovtal o€
OEIGHO, aAAL Pmopovv va Oei&ovv TV oTovdodTNTO TOV VAIKOL KOl TNG EMIMTOOoNG Hiog
yabvpng Bpavong oty oToTIKN EndpKeln Hiog E101KNG METOAAKNG KATACKELNG.

. Opadon Aoyeiov Ilicong, Chinon, ailia, (1962), to pfyMo Eekivnoe omd ™ (dvn
Bepikng emppong oG TEPLPEPEIOKNG GLYKOAAN OGNS Kot dtad0OnKe 6to PETOAAO PAong
tov omoiov M dvcBpavototnto giye Hewwbel amd mapotetapévn Oeppikny Kotepyoacia
anotoktikng avontnong (Lamiral and Lesler, 1962).

. Opadon Aoyeiov Iicong, lmmingham, Ayylia, (dexépfproc 1965), n Opavon Eexivnoe
and tplo. mpovmbpyovia pnyHata ot Covn Oeppikng emppong cvykoAinoewv. Ot
GLYKOAAMNGELS elyav vmoOotel TOmKY omotaktikny avommnon. Emiong to MéTaAlo
GLYKOAMNONG €lxe YonA dvcHBpavctoOtnTa AOY® OKATAAANANG KOTEPYOCIOG TOTIKNG
amotoktikng avontnons (BWRA, 1966).

o I ozpdppo. Aviinong letperaiov Sea Gem, (dexéyfpiog 1965), n katdppevon opethdTo
e Opavon TV SoK®V C€ TAGES YOHNAOTEPEG amd TO OplOo OPPONG TOV VLAIKOV. Xg
GLYKOAAMNGELS emdOpOmong Ppébnkav priyHata, evd ot doKIEG Kpovong &deiEav
YOMMAES TIHEG evépyelag oe yapmAég Beppokpacies. Emmpocheta, n Oeppokpacio
HépaL TG aoToyiag Tov yopmAin (HMSO, 1967).

. IMozpoppo. Alexander L. Kieland', Noppnyio, (Mdptiog 1980), n Opaven nponibe amd
TPoVTApPYOV pNYUO GE GLYKOAANGT, 1M Omoio EMITAEOV TOPOLGINGE aTeEAn Oleicduom.
Eniong, o ydAvPoag mapovsiace yapunAn dvehpavostdmmra ot dievbuven tov Thyovg TV
ehacpatov (Moan, 1980).

. Aoroyio AsCapeviic AmoOnkevong Ietpelaiov, Saskatchewan, Kavaodag, (dexépfpiog
1980), to piyHo Eekivnoe amd o GVYKOAANGN, 1| 0TOi0. TOPOVGINCE ateA digiodvon
Kot TOPoLG He pryHoto. Ot Pnyovikég 1010t Teg Kol 1 ynMIKn avaAvon tov xdAvPa nToav
eVTOg TPOSLIYPaP®V, ®GTOG0 0 Adyog MN/C ;\tav moAd YapnAOg He amoTtéAeGHo O
yaAvBoc va €yl xapnAn dvcBpavototnra. Emiong, ot dokiég kpovong £oei&av OtL o
OLYKEKPIUEVOG YaAlvPac elxe vynAn Beppokpocio petdPaong (10-15°C), eved 1
Beppokpaoia mepiBariovtog frav -27°C (Lain Le May, 1982).
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Opavon ce TEAUA 00KOL GTNPLENC.

XynHa 8.4 1 Actoyieg GLYKOAANT®OV GLVIECEMV
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8.4 EIIIAOT'H YAIKOY ME BAXH THN AYZXOPAYXTOTHTA

Ot mapamdve Topatnpnoelg osiyvouy OtL glval aduvato apevos Vo amoPevyfohv Kot apeTéEPoL
Vo oviyveutouv e mAnpn aélomiotion or atédeleg Hiog PUETOAAIKNG PLopnyoviKnG KATOoKELNG,
dedoHEVOL OTL:
e Ot KoTooKEVES OWTEG LIOKEWTOL G HeydAeg miéoelc ko Oeppucd @optio, KUKAIKNG
Hop®ng, omdTE KATOTOVOHVTAL GE QOPTia KOTMANG KaBOAN TV dtdpkela {®NG Tovg
e H duWppwon TtV KOTOCKELOV OVTOV OAAOIOVEL CNHUOVIIKA TO OPYIKO  HNYovViKd
YOPOKTNPIOTIKA TOV HETAAAIKOD DAKOD
e H duvatdmrta emibecdpnong dev gival mdvtote QKT ko, o€ KAOe mepintwon yivetol o
TOKTO YPOVIKA StooThHata, Ta omoia Ogv mopovv vo KaAOYoLY Thvtote TV mlavotnTto
evOg GEIGUKOV GLUPAvVTOG

Enopévog v va eacpaliotel og wkovoromtikd BabUd n avroyr evog vikod évavtt yabvpng
Bpavong amorteiton pio tkovorTomTikn T T 0vefpavcTdHTNTAG TOL LAKOV. Apyikd, Hropel va
BewpnBel 0T etvan duvatd va emitevyHel IKAVOTOMTIKY OVTIGTAOT] GTNV TLPVAOCT] Kol 01000
evOg pNYHOTOC HE TNV €mMAOYN €vVOG LVAMKOL He TPOodayeypoévn HEYIOTN TN EVEPYELNG
Kkpovong kotd Charpy oty yapnAdtepn dvvarr| Oeppokpacio Agttovpyiag.

Q61660 akdUo Kol av 1 apykn dvcBpavctdnta Tov YdAvPa ivor kavoromtikn, gival duvatd
vo pewwBel onUavtikd Pe v @appoyn AovOacHEVOV S1001KOGUDY OTOTOKTIKNG OVOTTTIONG Kol
cvykOAMone. H Beppukn katepyaoio amotoktikig avommong, n omoila epapHoOleTor Yoo TNV
Helwon tov mopapevovoov tacewv, Hmopel va Heidoel v dvcHpavctotnta tov Pactkov
HetdAlov kot g Covng Oeplikng emppong kabmg kot va OMHovpynoel pnyHAToon
enavafépavong eav dev yivel cwotd. Katd v dwodikacio cuykKOAANoNG o €Aeyyoc g
TpoBépHavonc kol TG €opong Beppomntag eivor mOAD onHovTikog KaOdS AavOacHEVES
dldkacieg Pmopet va 0dnyncovv oe yabvpomoinomn g Oeppikd ennpeacpévng Lovng.

IMa v opOn avtetdmion twv tpoavagepfivimv TpofANHATOV, 0 GYEONAGTNC-HNYOVIKOS KOTA
™V EMAOYN VMKOV TPEMeL vo. mpodmobétel v vmapén pnyHatov oty Koataokevr. H
HeBodoroyia perétng Paciletar oty kpiciun cuvonkn Bpavong, n omoia TNV AN TG Hopen
dtvetal amd Tov KAUGIKO TOTO TNG PNYOVIKNG TV Opadcemv:

K=oc-vr-a=K,

omov K o ocvvtedeomg éviaong toewv, 6 1 TAoN oYESOGUOVD, o TO emiTpendlevo UEyeBog
PNYHOTOG 1N TO €AGYIOTO OvViYveELSIHO He HeBdOovg PN KataoTtpopukoh eréyyov kot K¢ 1
dvebpavoTdTNTO TOL LAKOD (1610TNTO. TOV VAIKOV). ATO TNV TOpandvm oyéon topovie

(o) vo vrmoloyicove To emtpemdOpeEvo HEYEDOC PAYHATOS Yoo €va VAIKO HE YVOOTH
dvoBpavotota gite

(B) vo emdé€ovpe vAMKO Me TéTOlo TN dVGOPAVOTOTNTOG MOTE VO, NV 0GTOXNOEL Yl
dedopévn epappolopevn téon kot péyebog priyHaTOG.

H pebodoroyia emhoyng tov vAkoV oe oyéon Ue TV duGHpaVGTOTNTA TOL TEPLYPAPETAL GTO
oaypopo 8.5.
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[MAnv g amaitong g dvoBpavotdmrag, o mTpémel va mAnpodvTotl Kot OAES Ot VIOAOUTEG
ovvOnkeg Aettovpyiog m.y. Yo avioyn o€ odpwon, vynAiég Beppokpacieg kKA. Ot pwtoypaieg
8.5 kot 8.6 deiyvouv yopaKINPIOTIKEG KATAGKEVEG OV £XO0VV LOGTEL SIAPPWOT, Kot Ol OToleS
opeilovy va aviikotactafovv. [Ipopavmdg, n Un £ykaipn didyvmon g ddPpmong evoéyetar va
amofei Hopaia oty mepinTmon evog 16XVPOL GEIGHOD.

—| 1. AvAAuon Tacewv Kpiown Taon oc

—» 2.1 Eihoyn) uhikoU —»{2.2 EkTipnon ducBpauotdémTag |

2n emAoyn uvAikou pe Ke
{eyaAutepn duocBpauoTomra

3. Ektiunon kpiottou

. , -
HeyEBoug priypatog Sxéom (1)
l (BA. Keiuevo)
ac
uEYaAwVEL

To uéyeBog Tou pryuartoc
HEYAAWVEL 1] NApApéveL arabepo;

orabepo

4. Extipnon taxumrag
avartugng Tou piyparog

5. KaBopiopuog avektou
HeyEBoug piiyparog < ac

,

Eivai To avekto péyebog priypatog evrég
TWV opiwv ™G euatodnoiag avixveuong;

T

6. KaBopiopoég opiwv
TIOIOTIKNG Slacpallrme

OXI

Awaypappa 8.5: Emidoyn vikov He Bdon v dvebpactdra (Haidemenopoulos, 1994)
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8.5 XYI'KOAAHXEIX

2T1¢ voyY”n Katookevég Ba mpémel v yivel KOTAAANAN e€mAoyn O1001KAGIOV GUYKOAANGNG.
I'evikd, o1 KupLOTEPES HEBODOL GUYKOAANGEMY OV YPNGILOTOIOVVTOL Evat Ol €ENG:

o ZuykOAANoM Me aépro kot komn Ue 0Euyovo

e YvuykOAAnon e enevdedvpéva niextpodia (Shielded Metal Arc Welding, SMAW)

e YuykoAAnom He miextpddio Porepapiov kar mpootacio aepiov (Gas Tungsten Arc
Welding, GTAW)

e XuykOAAnom Me tnropeEVO nhekTpodio kot tpootacio agpiov (Gas Metal Arc Welding,
GMAW)

e YuykoAinon Pubicpévov td6Eov (Submerged Arc Welding, SMAW)

e AvtOMateg MEBodOL  kataxopveng ovykOAAnong (Vertical Automatic welding
processes)

e XvuykOAinon He 16&o mhdopartog (PlasmaArc Welding, PAW)

H emioyn HeBOOwV cuykOAANONG ££0pTATAL KLUPI®MG OO TNV TOYOTNTO TUPAYMOYNG, TO KOGTOG
€YKOTAGTAONG, TN OVeOpALGTHTNTA TOL HETAALOL GLYKOAANONG Kol TOL HeTdAlov PAong Kot Tig
0éce1c ovykOAANoNG. Mo GUVORTIKT] GUYKPIOT TOV TPOAVAPEPHEVIOV TPOT®V GLYKOAANONG
dtvetan otov mivaka 8.1.

Mivaxog 8.1 : Tuykpion dapopov HeBddmV cvykoAinong, (1 koivtepn, 6 yeypodtepn)
(Papazoglou, 1987)

Enevdedvpéva | Bapimnre [ BuBiopévou AvTopaTEg GMAW [GTAW
H\ekTpoora g 10500 Ué0ooor
TaydtnTo mopayoyis |5 3 2 1 4 6
Koéotog eykardctaonc] 1 2 5 6 4 3
AveOpaveTotTnTa 3 4 5 6 2 1
HeTarrov
oVYKOLANONG
BOtoeig Tuykorinong [ orec Eninedn & | Emninedn KOTOKOpLON | OAeg OAEG
eminedn
HeTmmikn)
H mo evéhm |mo othy | Meydin Agv omonteiton | Edkoin
HUéBodog mopAy®YIKOTNTA | aKpifei oTNV | avtopatonoinon
Stopdppmon
TOV AKPOV

EwWwd yio v mepintoon g ovBpavotottag, 060 Heyardtepog eivar o puBHdg amdBeong
HetdAlov o€ o PEB0dO cuykOAANoNG, TGO YapmAdTEPT €ivat 1 ducBpavoTdTNTA TOV HETAAAOV
ovykOAAnone. ‘Etol yuo mapddetypo eivar mboavi n xprion g HeBodov GTAW o cuykoAAnoelg
YOAOPOV TOAD VYNANG OVTOYTG.

Ot meplocOTEPO AVOYVOPIGHEVOL KMOIKEG, TPOTLTOL KOl TPOSYPOPES, TOL KAAVTTOLV TNV
ToToOTTA S10d1KAGLOV 6LYKOAANoNG eivan ot e€nc (ASM 1992b) :

o  Kepdriao IX tov k®dOKa Yo doyeia migong kot AEPnteg g Apepikavikng Kowotntog
Mnyoavordywv Mnyavikeov (ASME).
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e  EOvikd Apepikavikd Ivetitovto Ipotdnmv / Apepikavikn Kowotnta ZvykoAncewv
(ANSI/AWS) B2.1, TTpotuna Aadikaoidv ZuykOAAoNG.

e ANSI/AWS D1.1 Katackevaotikog Kadikag Zvykolnoewmv Xaivpo

e ANSI/AWS D1.3 Kataockevaotikog Kadikac ZvykoAlnoemv yio. Erdopata Xdaivpo

e APl 1104, [Tpotuma Yoo GUYKOAANTEG COANVAOGELS KOl GYETILOMEVES EYKOTACTAGELS.

8.6 MEOOAOI EINIOGEQPHXHY — EAET'X0Y KATAXKEYAXTIKQN XTOIXEIQN

Mo ddikacic TpoAnymg Opavong TV KOTACKELAOTIK®V oTtowyeiov Ba  mpémer  va
GUMTEPIAOPBAVEL TAKTIKEG EVIOTIGHOV Kot HETPNONG TOV pOYU®V, GTOKEL0 TaL OTToia Imopodv vo
YPNOHOTOM OOV Yoo TNV EKTIUNOM NG TAONG TNV Omoin TO LVAIKO actoyel. Ymapyovv dvo
Katnyopieg HeBOO®V 01 KATAGTPEMTIKEG KO Ol PN KotaoTpemikés. Ot kupltotepeg amd ovTég
avapEpovtal oTovg Tivakeg 8.2 ko 8.3.

IMivaxog 8.2 : Mn katactpentikég PEBodor eréyyov MKE (Non destructive Tests, NDT) (ASM
1992b)

M£0000¢ E@appoyég

Aleoeg

Ontin Epappooiun povo ce onpeia He e0koAn mpdcsPoon. Evromicpog
HKpdV pOYHOV amattel Peydin epmepia.

Ate16ovTIKA Epappooiun povo e onpeia e evkoin mpdsfacn. EvarsOnoio g

vypa idtog TaEng He v omtikn HéEBodo.

Mayvnrika Epappoociun povo oe Hoyvntikd vAkd. To KOUUAT Tpémel va
Zopatidw amocvvapHoroynBodv o va eEetacBolv. Eykomég ko GAAeg
avoMaiieg dtvouv evoeitels. EvaicOntn pébodog.

Axtiveg X Meydin eveMéla kot evowcOnocio. IlpoPAnpata oe pwyUéc He

Hopon Awpidwv M oto dkpo otnpilewv. Emopaveiokd piypatoa o
YOVTPEG TAAKEG, OVGKOAO VO EVTOTIGTOVV.

"Epypeoeg

Yrépnyot [evikn| ko gvéhktn PéEBodoc. Xroyyeia yia to HéyeBog kot v o
TOV pOYUOV SVGKOAO VoL AneHovv.

AwvopegOpata dmvn kol edkoha gpapUolopevn PEBodog. EvaicOntm HéEBodog
otav epapHoletar amod EPmepa atopo. [Tapéyel Alyeg 1 ko kaBoLoL
TANPOoPopies Yo To HEYEBOGS Kat TV eHON TOV POYUDV.

AKOVLOTIKY O éheyyog mpémel va yiver 6tav 1 Kotaokevn givor ved @optio.

Exmopmn Avvat n cuveyng emtnpnon. Amonteiton akplBog eE0mMGHOC.

Mivaxoeg 8.3 : Kataotpentikég péBodor eéyyov (Destructive Tests), (ASM 1992c¢)
Mnyovikég Aokilég
Aoxiég Epercuoot
Aoxkiég Kpovong
(Charpy)
Aokt Kapymg
Aok ZkAnpotntog
Metarroypaikég Teyvikég
"ELeyyoc Mukpodopn|g
"ELeyyoc Makpodopg
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Ot mapomdve PEBodoL givar yevikég kol Pmopovv va ypnoidomoinfodv 1660 Yy T0 VAIKO
KOTOOKELNG, 00O KOl YO TS OCLYKOAANTEC ovvoéoels. [evikd, m mpayHdatomoinon &vog K
KOTOOTPETTIKOD EAEYYXOV YiveTar Yo VO AOYOVG :
e 'Eleyyog Ilowdvmnrog, mopakoAovOnon 1Tng wKovoTnToS TOL  GLYKOAANTYH, 1TNG
Amod0TIKOTNTOS TOV €EOTAMGHOV GUYKOAANONG, TG HEBOO0V cuyKOAAN oG KaBMDS Kot
NG TOOTNTOS TOV VAIKOD BAGNG Kol TOV LAKOD GUYKOAANGNG.
e Amodoyn M amdppyn Hog cuykOAANoNg He Bdon v KaToAANAOTNTO TG, KAT®O Omd
TIG AEITOVPYIKES GLVONKES TG KATAGKELNC.

8.6.1 Emoyi Mg06d0ov

Ta kprtplo oV EMOPOVY GTNV TEAIKY] ETIAOYN TOL KATOAANAOL N KOTOGTPETTIKOD EAEYYOL
GLYKOAANTAOV KOTOCKEL®V givat ot €61,

o  Xapoxtnpiotika twv ateiciov. Emewdny ou MKE Paociloviar ce kémown @uoikd
QOVOUEVA 01 PLUGIKEG WOLOTNTES TV OTEAEUDV TPETEL VO TEPLYPOUPOVV HE TO CNUAVTIKES
OVTEG TOV EXOVV HEYAAN dtopopd HeETAED DAKOV PACNG KOl GUYKOAANOTC.

* Anoutnoeig Gpavarolnyovikig.

o [lepiopioloi koto v epoployn, OTOc 10 HEyeBoc Tov mpog e&étacm KoMMaTIoN, M
dvvatomto mpocPacng tov €EOMMGHOL ot OdPopo onMeid TG KATOOKELNG,
veoMetpio Kataokevng, Ownbécidog ypovog e&étaong, mepifdArov Kabdg kot o
YAPAKTNPOG TOV EAEYYOV (KOTA TNV KOTOOKELT], GLUVEYNG, TEPLOSIKOG).

8.6.2 Akpipera MKE

H oxpifela eivar 10 Yopokmnplotikd Mg TeXVIKNG Kot mpocsdlopilel v opbBotnta twv
ATOTEAEGHATOV NG, EVTOG TV opimv HETpnomng Ts. Mia teyvikn eivon vymAng akpifelag 6tav ot
evoeilelg g etvan cmwotég. Avtd PéPata dev onUaivel OTL N TEXVIKY EVTOMIGE OAEC TIG ATEAELEG
AL OTL OVTEG TTOV EVTOTIGE OVIMG VPIGTAVTOL.

8.6.3 EvaisOncic MKE

H evaioOnoio avagépetar oty wkavotnto ™ TEQVIKNG v eviomilel atéleleg €ite Hkpon
HeyéBovg, eite Pe 1010tTEeg mMopdUoteg Tov Hetdhdov. ['evikd, 6060 av&dvetor n evoicOncio pog
HeBOO0V 1060 PetdveTon 1 akpifeta TS apov avéavetal n mlavotta AavlacPEvov evosiEemy.

8.6.4 A& womotioc MKE

H o&omotia amotehel éva ocvvovacpd oakpifeiog ko evaioOnociog. Tpeg moapdyovreg
enmpealovv v aéomiotia evog MKE, 1 dadikacio eAéyyov (cupmeptiapfavetat 1o €i60¢ Tov
eEomMMGHOD eAEYYOL), avBpdmiplol Tapdyovieg (ekmaidevon, UmEpio YEPLOTH) KOl 1 aviilvon
TV anotekecpdtov. H pn fabpovounon tov opydvev, 1 AavOacHévn eQapHoyn TG TEXVIKNG
Kol 1 U ovpPBatdtTo ToVv €EOMAGHOV €mdPd otV axpifelo Kol 6€ OPIGHEVEVS TEPUTTAOGELS
omv gvawctnoia g texvikng. Qotodco, cvvnbelg avBpodmivol Tapdyovieg OT®MG 1 OTOAEL
GLYKEVTPMOONG KATA TOV EAEYY0 Mmopovv va Hetwcovv v aélomiotia te. 'Etol 1 wkavdtta
avToL oL deEdyel Tov €Aeyyo, Ba mpémel vo givarl MGTOTOMMEVN 0md KATO0 OPYOVIGHO OV
napéyel 110100 €idovg motomomtikd 6mwc 1 ASNT (American Society of Non-Destructive
Testing). YynAn evauoOnoiog pétpnon He yopmAn axpifeia givor moAd xeipdtepn amd TAEVPAg
a&lomotiog o€ cLYKPION He o yapmANg evasOnoiog HETpnon He vynmAir akpifeta.
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