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XYTEYIED METAAACIN
TO IITOPIKO TfiN KATEPIAIISIN

TIPOEAEYXH THI, ME TAAAOYP| IAI

or nprirror pera)")"oupyoi oyvorirvrag rrq 6uvor6rqteg rnq n1leo4 q rnq w 0eppo
ogupq)"a,uloerrig rou petd)")"ou XpTlolf-roTrororioav nq pe066ouq <lov6ponel.eroloeroq) Ko,r
tou ruzrrrltrroroq p€ yr(tnqpa, nou eqdptrro(w pe rnv Xpqo,lpozrofilo.q )"i$rov. 4r_116 elrlyei qv

unspoltl po,)"urcilv petu,)")"rov, lpuoori ru,r 1o)"rof rcoru, qv nepio6o (2000 6otq 1000 n.X)

Iq ouv61era, orc6<ptqKov vo XprloryoTronlooov u1v qoad yu, vo 8ro,poprpritoouv ro,
p6ru)")'a pe ogopq)"u,qoq KcLl Xpnolponotrlorl ro)"ouzrtriiv. To nprbro rcpd,po q€er,:g qaiverar

6rt aivsr o pnporlr(og 11 opeilo)"rcoq (500 Xp6vru n.X).

H pte'uotl rou )"rotpwou petu}"),ou yrv6tav op1rrcd pr6oo oe rco)"ofnto, anro ntrpu.

H 6ro,6trcooio qq orpuprl)"dqor1q npoodq€p€ zrsplopropeveq 6uvo,r6ultsq.'Ezrpens vu,

Bpegoriv p€0o6or o-uv66oecriq. Or o{uyovoro}.},qor1 eivur pro, aTEo rrq npareq pe065ouq

ouv8€oerrlq Troo avorco),ri<p0nKov. Or porcprvof zp6yovor pcq rqv e<pd,ppoow yrCI, vo

ouv66o'oov petu,(ri rouq 6rd<popo pera),)"rrcd otorleta 1upr1),ori paOpou rrlEng, Trpry

Xplolponoqootv rqv o"uyrc6),)"qon pe o<pupr1),drqon roo or6r1pou. Ilepvoriv orilveq p61pr rl

e(el.(q tcrlv epyo).eicov vu enrtp6yet tqv rconrl rov perd),),ov pr prlluvrrd, p6ou. Me ADto

tov tp6no e(onqpetorivrot ot ouv6€oe1q ps rnv 8ro,poptpoorl o'ro ozu,rroripwo oXqpo tcrtv

npoq ouv8sorl rep"ulirrtv.

TO II,TOPIKO TON METAAAON

-0 rouo6c ru,r o rioyuooc eivCI,r ro npritru p6ro,),),a Troo XpTlolponorq0qrcov.
-O ra)'x6c rcurepyd(ovrov orn Xo),6oiu Ko,l orqv Aiyunto(4000 n.X) ror 6nerto orqv

Euprirnq (3000 n.X). To npcora onLa", rco,r peru)"),rrcd oypomd, epyc)"eio, eivo,r on6 1u).r6.
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Al"Io q ovo(r1qoq peyohlrtpnq orc),r1p6rqroq o6r1yr1o'r orqv Xplortrozroiqorl rpdporog

1o)"rcori rcor prpout(ou (enoXrl 1ol.rcorl, 500 n.X)

-O of8nooc. H nprbnl roD Xpnotl"ronoirloq orqv rcoruorool perecoprrof or6qpou,

eprpovi(etur 1000 1p6vro, n.X otqv Aiyunto. O <yrirvoq>> oiSqpog urpiorotor rcurspyooiu npl

ro 500 p.X. orrlv Apirwiu Ko,lro 1000 p.X oqv Euptilnrl.

rotd tov lov p.X. stritvo, XpqolpoTroul0qrcov or zrpritror rporipvor ninou (CATALAN>

pt rrlv nupoyil o,6po pe ovt),ieq rcwouprweq u8pou),rrcd pe vep6, 6yle 6uvu,rr1 q eirira{q

u ryq),rilv Oep porcp oorritv wr6 g rcov rpori pvov.

Ooripvog aizrou CATALAN

Me tqv Xprloltrolroiqorl torv tpoupvov enerer,r1Or1 ouv6uuop6q or8r'1pou-uv0po,ro, o

onoioq o6r'1yr1oe oqv ropoycoyrl tou XuIuBo.
-O rriluuBac. Xqv oplar6ulto r'1ruv epnerpucd yvroorrl eni8puon rnq qrlorlq rou

orSqpopreto),)"euporoq otqv nor6rnro roo petd,),)"ou KCI,r rl nupayayrl rou 1u,),uBu eivut

ouv8e8epwl p€ rn XpTlolpofioirloq woq er8rrcof peru)"),eltrroroq ene(epyoopwor-r 6noq rco,r

orTl 7ropoToyq rou or8rlpoo.

p61pt ro 1730 o XdIlBuq r.apayorav 1)TEo popqq 6yrou (pd(ug nqrco.1q rcor

ozroyycb6ou g) er)"entr(o p€vq g rco,t ouyrco)")"ori pwq q pe ogu pq ),dcq or1.

1740:M60o6og BESSEMER. Ko,toorceuq ldruBo un6 perot6 rpd,tr^ro. H Ms0o6og

ouol e<poptrro(orov o'e pn <prootpoporilu, rcpdpuro.

1864:Me0o6oq MARTIN: Ku,roorceuq 1d),uBa o€ qoripvo nolu pey6),qq

0epporcpu,otuq : lprlorponoirlorl dlpqorcov rspclicov 1d).uBo.
1877:M60o6oq THOMAS GILCRHRIST, no,pdyoryo qq pe0o6ou BESSEMER, nou

enu p tnet rqv ene(epy aoio, gro orpoporilotv rcpu,pdrcov.

-To o).ooufvro (opyi],rc).
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Avarco)"riq0r1re to 1827 ono rov WHOEHLER ro,r yivero,r Bropr11uvrrc6 zrpot6v ro 1866, pe

rrlv uvcrrcd)"uryr1 pe0o6oD Ko,r€pyo,oioq rou pe qlerctp6?"oon.

H zrupoyroyt1 tou o)"oupwiot nupouotd(er orq ouv6lero plo ro,lrou'1 el6h[n nou 6sv 6rprooe

nor6 rccrv6vo o,7,7,o u6ru),)"o.

METAAAOYPfIA
fENIKA

H petu)"oupylo rou or8rlpou arco)"ou0er trq elrlg 6uo rpdoerq:
-llopoycrryrl ptoor8rlpou on6 ru oq6potrrero).euparo (rpcrlroywqq prooibqpoq).
-Ene[epyuoio nporoywouq proor8rlpou.

f ta, u1v nap ay ,ry\ fi pcoroysvorS g XuroorSrl pou pq orpon ororlvrot 6u o peye 0r1 :

1. H p60o6og pr rrlv oyrroprvo

2. H pe0o6og Kpoun-Pw yro qrcolu ot8qpopeta)"erpoto

A) H p60o6oq p€ rTlv uryrrcdprvo.

Ano ro o't6pto tpotpoS6rqonq rng uyrroptvou etodyovrut oe svo)")"CI,oo6pwo

orprir poro ro petd)"),er trro, uvOp orcuq (rcro rc) rcor o-ul.).uroopCI,rCI,.

Kd,pwog

To sfSog trov o'u)")"rnoo'pCI,rov e(oprdror arlo ng l6veq npoopileq nou nspr6ler ro

or6qpopetel)"2pu. An6 ro r<trrco p6poq rnq lyrruptvou eroo,yetor u€pug npo06ppovo.qg

800"C. Me tov u,6po uur6 rcuiyetor ro rcprilro orprilpc ov0parcu,.
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Katrrwoq

Metd oz6 8rdcpopeq 1qprrc6q ovn8pdoerg un6 rqv rcoriol rou ov0por<o rrl(r1 rou

ot8rlpou tou petu),),eupo,roq Kot rnv eni8pcoq rcov o-u)").rzooporov oro Ku,rolr€poq rnq

uryrrco,ptvoo ouyrwtpritvrror psDor6q xurooi8Tlpoq rc ernzr),eouos, peuorrl oroupro.

H psv o'rcouprd, e\uyerut n)"euprrcd Ko,1 unoyapi(erut rov 1urooi6r1po, o 6e

prooi8rlpo q arl6 rotd),)"r1)"o or6pro 1trverur oe rco8ouq.

To e{ep16psvo Ko,ooo,6pro pe uryq},6 noooor6 povo(ei8roo rou avOporco (ttir,c,24%)

eivat rcofotpq f)"q 11 onoio rco,iyerat roro)")"ri),orcor npo0eppoiver rov erooy6pwo u6po oolv

uyucdpwo.

B) Hpe0o6oq Kpoun-Pw

Eivcrt pto p60o6oq Trou XprlolpoTroreircr oe avdOeon ftpoq qv urqrrcdplvo Fs rTlv

rcurepyo,oia <ptolritv or6qpopsto),)"er porcov.

An6 ro uryq)"6cepo p6poq rnq rc,plou erodyerot rcovronoulp6vo peiypo, sn6

prerd,)'l"erpu, ),ryvirt1 rcu,r ou)")"tro,opu,ro,, evd) CI,n6 ro rcotcrt pcpoq tt'1q erro(euovro,r Ko,r

rca,{yovrur o,6pra rox rapaTovrol ono }"ryvitr1 os er8rrc€g eyrcoruoruoerg.

fIAPAfOfH MH TIAHPOYXON METAAAON KAI

KPAMATON

O ltcopwoq Xo),r<69 onopporpd, u6pru rroo o1lpori(ouv on1 po(o, rou guoo,)"i6sq rcoro,

tqv orsp€onotqoq. ft'sot6 o rca0up6q Xo,)"r69 eivo,r orutd),)"q)"oq yro pirsuorl oe ro,)"orizrru.

fta piter-rorl XpnotpoTrotoripe peprrco rpdporu tou 1u,),rori 6notq etvur or opei1o,}.rcoq

or pnporir(or, ro 1u,).rou,pyr).ro Ko,r 1u,)"rcovrrc6),ro opropweq ovu)"oyieq.

Qg nprbq ri)'q yro, rrlv TropoTrrlyrl o)"ouprviou efvut o Brrtliqq. Me ene(epysoio, rou

Bcl{itq nepvorlpe rqv o}"oupwo. An6 uiv o,}"ouplo pe qlercrp6luorl nepvoripe ro a}"oopivto.

Tu, rpd,potcl roo o]"ouprviou TroD Xurtuovru,r eivur lrs TrsplrKnr6clta 10-12% zruprdou, pe

1o,)"rc6 4o/o rat vtrc6)"to 2o/o, rulooc, Kol [r€ 5 "n 12% rrupino ru,r npoo0r1q 1o],rcorl pruyvrlotou

rco,t vuce)"iou 11 puyvrlotou ror poyyoviou.

.4),)"6 XorrutrKo rpdputo eivo,r rcpdporo, payvrlofou, yeu8dpyupou, p6lup6ou-

rcooort6pou, vrrce)"iol Ko,r ovttrprBrru rcpoputo.
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NI60o8or naoayoryric

frc, ro T,rcitorpo rcDv peto,),)"crtv K0,1 rnv napoyoyq rpa.puto:v xprlolpoTroroups

rco,pwoug ovd)"oyoq pe ourouq qq u1(ecog rov or8rlpoflcov perd),)"cov.

Or rcupwor suroi rceprypdrpovror nopordrot:

-ffeororoo<orxf rriurvoq.

Eivat 6poto t"t€ ourq fioD XptlolpoTrororlps yru nopuyroyq 1utoor6r1poo. Eivor

rcotu),),q),q ylo ro ),rriiorpo 1o)"ro6, o,l"oupliou, r<u0rrrq Ko,l rov rcpopdrotv rouq.

-Avtsvaxluaofl rf xdurvoc.

H opotptl o1q rdtrrwou eivor ozro zrupipo,1o u)"uco ro onoio u,nopporpu 0eppoqto u,zr6

rtq rp)"6ysq rou rcuuottlpo rqv onoio Ko,1 crvrovo,rcio, oto peloro q to )"rotpwo p6ro)")"o.

-Avruvsxlucotrxf xdurvoq rtiaou oOeotfou.
'Evu 

un6 ru rupro, psrovsKrnfra eivCI,r 6fl tu nol"ri prrpn olpqoto xsqrya (ype(ro)

otov 6plovrot ot sno,qq ps rTl rp),6ya o(er66vovror, yro, ro )"6yo wtro nptna npritru va

epBo,nd(ovrot or )"rorpwo u)"oupivro.H 0epp6qrc nuptyeru 6noq rnv r),o,oorrcr1

Avtsvurc)"sotrrr'1 rcupwo. Ito 6vu d,rcpo rou rwrptrcof 0u)"dpou n1g rcdpwoo und,pler 6vo

rpnpo orsyvqq eodoq nou tono0ereitor pro poBSog yro vo ),rriroer KCr,r vo, 8qptoupyrloer ro

peuor6 o)"ouprivro. Iro s)")"o orcpo n1g rd;nvou 8qptoopyeiror 6vu ru,),uppwo qpedao nou

lcopi(eror u,n6 to nipto 0d)"opo p6oor woq poO(oprwou 16(oo cirota vc epzoSt(erar 11 6(o6oq

qq rp)"oyaq. To prviopa,to tov petd,),),crrv tpoprrirvovro,r o'ro <pped,ao Ko,r 6rw 6p1ovro,t 6r

enurprl pe to )"ropdvo p6rul")"o ]"rrbvouv.

-avaorxolvouevsc Kdu

Xe urlt6 rov runo r)"rBdvou ro psru,)")"o tprdver oro ano,nor5pwo o'qpeio

0epporcpootu,q eypoecog ro orperp6pevo rcoluppcr ro onofo 6to06ter svo plKpo dvorypu yro

rqv s(oyroytl oepicov, otp6rperol Trpoq pno, n)"erpd Kor Tl 1odvr1 nou nepfysr to p6ro)"),o

ovo,oqrrbverCI,t Ttpog to 5(crl pe er6trc6g )"aBi6eq rcor peruq6prrcn oro, rco)"ofntu fipoq syXDoI.
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fll"eoverctoriv oro 6tt pnoporlps vo XpqollroTrorofpe 8rorpopeg lodveq yro er8rrcd

rpdporo.

-Kriurvor ue dEovo eyxdooruc xl"fonc.

Aurot ot rco,pivor eivor pe)"erqpwor pe r6roro rpoTto cirore q rco,pwoq vo rc)"ivq yripcrl

utro 6tu ulovu oe ypoppq p€ ro ot6trno uno6rioecoq. H rcdprvoq pe g(ovo, eynd,poroq rc)"ioqq

ezrer8rl eivor ercr6g roopponiuq ylCI, vo rc)"ivr1 rcrveitor uSpou)"ucd,.

-Kriurvor (<poripvor) pe eyxdoora ]uexrivn.

Aut6q ot rco,plot sivur l"rlo e{e}"(q ro)v rcopivrov p€ o{ovu eyrcdporoq rc},ioqq. To

nl"eov6rcr1pu crutov rov rcopwrov etvu,r 6n 61ouv rpop8urepq 1oovr1 Kol sxouv 1copr1m6rr1ro

1000 kg u)"oopwfou, srcioqq 1pnolpororofvtur ercreropfva, y1o, rnv n'11r1 rpaparcrrv pe Bd,or1

rov 1o,),rc6 rcur ryeu8dpTupo.

Ilqponrtl nupd,oru,orl eyrcoruordoeoq ouv€Iorlg luteloerog n)"o,nrbv npol6vrcov ldlupo.
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H TEXNIKH IIAPATQTH> IIPOIONTON
To trrqlovtru, peprl rroo ouv06rouv ro, pqlovqporo Ko,r rq ouorceu6q zrou

rccrrsorceld(ovtur Mto xa o-uvepyeio trrqlovrbv ru,r q),ercrprrrbv rcorc,ormcbv rcstu,orceud(ovrur

on6 pto on6 nq rcorcbrepeq pe065ouq .

1. Xfreuoq perd,),},rov

2. llpotyiorpo rcat o"upnieorl pero,)")"rrcritv roveov

3. ll),oonrcr1 no,popopeoon rov peru)")"rrtv

4. Korepyooio oe epyo)"€lopqxovsq

5. Iuvo,ppo)"oyrlori popqonorqpworv pero)"),rov

6. flopuycrrytl zr)"uotrrcd)v

NAPAfO|H ME XYTEYEH

To petotonotqpsvo p6ro),io €y1Dvsrol o'6vo rcu)"ofnr nou rpfper ro unorfnorpo, Ton

repo,liou nou 0u KorooKauoo0et. Aqou or€psoTrorTl0ei ro pdro)")"o o,qorporipe ro repru,lro un6

ro ro)"ofnr.

Or 6uo rcupr6tepeg epyuoieg rou p;trlpior; eivur ouvenrbq:

l. H notoorcgurl ror ro,)"olnrou

2. H eypoqrou pero,),),ou oro rca)"ofnr

Ta xol"orizra: Tu(woporlvror oval"oyo ps rqv prlorl tou rco0w6q.

-rsl.ofnr ptuq Xpqorlg'. Anamei;-or evo ro,)"ofnr yro, rcd,0e repa,1ro. Eivur q nepizrtoorl

rou rcu)"ounrof u,n6 dppo, rcul"ounrof ps po,oru rur lapwo repi.

-rcs),orlnr 8roprcoriq lpqoeoq: Me ro i6to rcul"ofTrr Kcrro,oKsuu(etor peyd),og opr0pr6q

repolicrrv. Eivor 11 nepintcooq rrrtv peto),),rrritv rcu)"ounrcitv.

H pteuoq rou petd)")"ou: To pqpro Sro,rpofvror oe lutqpru, rcpo,parcov ldlupcr,
perd,)"l"cov 1crl"rco6, rcpopo,trov ol"oupliou Ku,l poTvnoiou rcu,r rpapo,trrlv ryeu8dpyupou.
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IIAPATO|H ME IYMIIIEEH KAI TIPOYITHMO

METAAAIKfIN KONESIN.

H 6to,6rrco,oia orul ouvioru'uo,t ornv ouoorrrpeuorl oto ro)"oum roD 7[poq rcarooreuq

tepuliou ptoq or6vqe aro ro)"]"d o-uo'ro,nrcd u)"rrcd, fioD ro wa, tou)"o,1rorov eivut pera),1"trc6.

fts ro orcon6 aut6 q or6vq oupnr6(ero1 psoCI, oru rcu,)"oti?Tlo TroD <pSpouv ro

unoc0nropu rou npot6vroq Trou 0e)"ope. Iqv ouv6leru o oop6q qq or6w1g 0epputvrro,r o€

opreto D\ynln Ospporcpuoia, yta vo 8rboer otqv petollrrcrl orc6vr1 r6toro ouvop'1, cirore vu,

8rivaru,r ro tepd,lro vo, ovtrorcr,Osi otrq npoB)"enopsveg Korofiovnonq.

EKAOTH BATIKOY METAAAOY
flporeipwo! vo Ko,ro,oKsuo,o0ei svs pera)")"rrc6 npot6v, xptnetvu LopBdvtrt DTr'o\yl:

1. H zpoooppoyrl tcov <puorrccilv plprrccirv Kor pq1ovlrcrirv r8roqrcDv rou perc,)")"ou otrq

ouvOqrceq rotepyuoiuq rou re;ru1iou.

2. H rrav6tr'1ro rou perd)"),ou vu unooret rcorepyooia pr orKovoptrcq ru,t eurcolq p60o5o,

llporceipevoo vo enrreulOei q KCI,rooKzur1 rou onu,rrotipwou repoltoo.

H erc),oyr1 outq o'upd npotpyerar sn6 svcw oupBrBoopro, 6r6a outrrBu,tver n popql1

rou petd,)")"oo vo epzro8i(er rqv erc)"oyr1 trlg 6ru6uco,oiuq rutooreuqq Kot ovrtorpoqcDq.

IAIOTHTEE TIOY TI@ENTAI TE KINAYNO ME THN

XYTEYTH
Exrotrxotrtc: H trcavonlto, Tcrlv peuortirv perd,)")"rov vu, yepi(ouv to, roil"crrtrroro oro

onoio XDrsuovrsl. flpoo8ropt(etor epnerpucd, un6 ra pnKoq rou <e)"rroer6oriq> tou

trrerd).)"oo Trou tzrlruTloverur on6 rqv ouorczur1. H erclrtmorlru rcuta peyd),o pepoq

e[oprorar on6 rqv psoorornro nou ywrrcd, oolaver ps rTlv 0epporcpuoio.

Eonxtrxornto: rravotrlta, perdBuoqq oz16 tqv oreperl ornv psDorr'1 rurooroorl on6

rqv enibpo,on rnq Oepporqrag> TroD 1oporcrqpi(sro,r an6 u1v Oepporpoo'to nllecoq.
'Ooo peyohlreprl sivcn 11 Oepporcpooio n1[eoiq 16oo ]"ryorepo runKrlKo eivur ro

udru).}"o.
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TYNOMA IE AMMO ME TO XEPI

fvcopi(oupe 6n oto pulpto sy1uvsrol ro trn6 tqlq p6tollo tl tcpd,po pt6oo oe

ro)"ofzn ro onoio 61er rcoilrrrpa,ro 6poro ps roD tepoltou not 0a 8qtrttoupyqOei. Atpoti

rpuritoer Ko,1 orcpsonotqOei ro repdlro Byotver u,n6 to rco)"orlzrt. T6),oq ytvetat 11 o<po,ipeoq

rrrlv nleovuotrrd,rotv (ype(rcov) rcor 6tor enwvyyuvoupe novr6q efSouq Ko,t nepinlorou

olrlporoq Wra r;pa1tu, an6 ptooi8qpo, 1otruBo, rcpdpcto 1u,)"rorl, e)'urppd rpdpoto,

rcpdporo ye-u6opyupou, rpopatu rcoooirepou Kot p6luB6ou.

Yndoyoov zo?'].6c u60o6or tuzrc(roeoq

-Trlzcopo, pe dppo (pe repi 11 pr11uvtrco) (ro)"orinra ploe Xpno"nq)
-Er8rrcd runcirpuru, (ps poorco 11rcepi) (rcu),orinru ploq Xpnonq)
-Tuncir puru pe peru,),),rra ru,)"ouznu (rcu)"ounra 6ruprceiu4)

Trizrrrrpu oe nl"oioro.

Tu n},aforo (oxei,*r6q) roo roiTd)uotoc

Eivur oxlqpd n)"atoro npoopr(opsvo, vo nepr6louv Kol vo ouyrcpotouv rrlv aptpo nou

szrorel"ei to rcu}"ofnr. Eivar rpnaypwo ouvqOroq on6 1urooi6r1po, XutoXu)"upa. aioupivro,

rcu,pto, qopd ono $;)"o ror ttq Trsproo6repeq gopeq 61ouv 61ouv rtrpoy0)\'uio 11 opOoyrbvto

o1n po.'Evu, r)"r1peq n)"oioro nepr),op.tBdvst rou)"d1rotov 6oo pf pq :

-To ovrrr pepoq

-To rcuror pepoq

ovd}"oyo ps rnv nepinrcooq 6rcrv or ouv0r'1rceq rou rcs)"ounorpotoq to enrtp6noov,

npoo'06toupe wo, t1 6uo w8rdpeoo, p6pr1.

Tr5nrrl po oe nepiB)"q pru.
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Ts n]'sioro, nou snore)"ouv outu ro, ro, trr6pr1 rou rcs)"ounrof tp6pouv 8rdtpqro ound

ytu orcptBq wt6ntoq pts rTlv Borl0ero orci8iov 11 rco/"trilv. Ynu,plouv eniorlg ru,t lerpo).up6g oto

n)"o.iots ror rcapqrd o-uvS6oscrrg ylo ro o<pt{rpro trrtv ouv8erqpcov yrc vo Fnv cvoiyouv pr rlv

nieoq rol uypori petd,).).ou.

TYNOI TYIIfIMATOE ME AMMO

TUTTOOI rpOX0A10q.

Tfnopu, oe uyprl dppo: ouviororsr orqv 6yluoTl roD petu)")"ou oe rolorizrr pr1

<poupvtopwo po),rq crut6 te]"etcitoet. Ara8rrsoio ypnTopq, orrcovoprrrl, 6ivet tetrrdlro

urpiBeru,g, T"@ptg ype(ro,, o,)"io, ro ypnyopo rcpfotpo trrnopei vo zporco),aoer anrn6).CI.ro

or),r1puvor1.

Tfncrlpo wr6q Dypnq dppou, oteyvcopwo: Eivu,r evCI, TYTIOMA pr6oa, oe uyprl dppo

pe wu enrn6)"oro orSyvropa pe ql6yo rou o,TrorDTrcopotoq rou rcu)"ounrof

To qoupvropwo TYIIOMA: fiveru,r oe rco)"ofnlo, orsTvopr€vu oe tporipvo. To

ot€yvropo sut6 6iver peyd)"r1 avroyfl oro TYTIC)MA rcur rlnrprlr€l qv 6ypoq

uyl)"citv rcor Boprritv teptalirov. Aw und,pler rciv8uvoq enuro),oroq orc)"r1privoerq, u)")"d,

to rc6oroq zupoyroyrlg eivur peyo)"o.

Tfnropo pe rrupqvu.

H AMMOX 'H TO XSTMA XYTHPISIN

H 6[uoq f to tciruu rufltoirov zlofaer vo 6ter xdaorec r6r6tntec or onofeq eivar:

1.

2.

a
J .
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1. No etvsr noprb8eq yro rqv one),eu06prrloq rov uspirrtv Ko,1 ubpo,rptrtv 7ro1)

8qptoupyorivrur on6 rqv poq rou ),rcotrr6vou perd)")"ot.

2. No eivo,r eun),CI,oro Ko,1vo, ptropotipe vs to Stvoupe to o1r'1po,7roD erctOuporipe.

3. No etvu,r ouvernrc6 ylo vo pnopofv or rcorcror vo eivu,r ouvbeflrot trretu(ti roDq KCI,l pe

ro n)"uioro.

4. No sivar rn-rpipolo ylo vo pr'1v )"rrbver oruv tpyerol os €Troqrl pe ro ),rropwo pSro)")"o.

Or &trrpor Ko,1 ro 16po 1unlptrov eivut peiyporu u,n6 zrupitt8o (1ol.o(tu) rcut <por5po

<punr6> 11 p?rrrovlrTl. H avul"oyto uutrirv rov ouoro,trrrirv sivo,t ouvq0o4 yro rd0e 100kg

zrupitr8o l0o/o upytLoq (appog) ru 5-7o/o pruf po <purrr6.

To puupo <purrr6 eivor evs preiypro orc6vr1q [u],av0porco Ko,t er6rrr'1q oKovqq yto rqv

eniteu(q ru,Oo,pcirv ezcr<pcrvirrrv.

H avdpe(q tcov wrotfpcD o-uoro,nKcrrv yivete pe ru 16pra Kor ps et6rrd, rprua,pto.

H dpyr),oq lpqorpe'uer roq ouv6em6 tov r6rcrorv nq zrupio8uq, ototleio 6uo6rdl.utcr

Ko,1 ro rpuorc6 pcrupo e(ooqa)"i(el rouq n6pouq noo etvo,r avoyrcutot ylo rlv ercrcfvrooq tcrtv

u,epiolv.

fro vo, etvCI,r ro XCItlo 7r€plooompo oDvtKnKo tppovri(oupe trrote n dppog va 61er pro

olenrc4 uypa,otu,, y1CI, vo ro entnllottpe out6 npoo06toupe orqv dppo Xuulpiou S%ovtpo.

fra, vo pnv TrpooKo)"Ld,ru,r n dppoq onq enrqdvrl€q rou lurori wtrrcapfvoo o),eirpoupe

ng enrrpftvelsq rou mzrrbpuroq pe ypotpirq.

H 6ppoq ytCI, toDg rniprveq (rcop6t6q) anore)"eire uzr6 yil"t1 oppo Oa)'oooqq os

npoopr{r1 pe }"rv6}"oto.

ruzrroorl oro),qvrrrq pe rop6ru.
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IIPOETOIMAIIA TOY TYIICIMATOE ME AMMO

A) Katriotoroon zroorfn oo

H ouoro)"r1:To Tfzctopo, oro ytpt pe o,ppo onunei qv rco,ru,orceor1 w6q povr6),ou rcutd

rcrv6vs uz6 (f)"o ro onoio ovrtTrpooonelier ro ?rpoq ro,ruorceur'1 rE$aXLo roo onoiou 6poq ot

8roordoerg 0u np6ner vo, )"dBouv Dzc'oryl rqv ouotol"q tou peru)"l"ou 6rov rpurboer p6oo oto

rcs)"ofrn.

Aort{ n cuoto}u{ 6ter flc aaooxrltco ovo}"ov[ec:

-10% (10mm oro p6rpo) yro rov Xurooi8qpo.
-15 6roq 20% (15 taq20 mm oro p6rpo) yra Xa)"uBo.
-12 tcoq 15% (12 6roq 15mm oro p6rpo) yro rcpdpoto, d"oopwfou Kor 1o)"rcori.

O)"eq or ovo,),oyteg tou np6runou eivur aut6q rou repo,lioo zrpoooD€npaveq Kara" ra.

uvco ovd)"oyo p€ ro Trpoq 1;ureuoq peta)")"o. Enio'r1q nsvtori npoB),6nere q ene(epya,oia, pe

epya,)"ropq1avr1 onou nptnet vc npoore 0oriv <np6o0 tra ra6rl>> ),iyotv Xr)"roorcitv.

To np6runo np6ner vo s{6pXeror dvsts sn6 to rco},ounr X.liptq vo tpaBrl(er po,(i rou

ttlv o,ppo (r),ior1 I turc,l0o/o oro, n)"eupd).

B) Arro[6va (onocuvspuo]"ovofuevu) ufpn: To zp6runo onorsleire oupd orc6 no],]"d,

l"ercopwo pspn Trpog r1v 6reurco),uvoq nlq oftoroTrrrtoeog.

f) Trinoluu ue o6nv6: ftu peycr)"o reqrya op'1pu,rog o't6peou sK neplorpoqnq R m.ltd nou

61otrv oto0ep6 zrpoqi)", uvttrcu0rotorlpe rcuprio, tpopd ro npornrlo pre wav firprorpoqlrc6 oyory6

q opOoytirvro, 8rapetprlpotoq nou 0o,6iver rqv popqn roo tepoliou.

OpOoycirvro

ninotpo.

lleprotporprr6 ninot po.

13



EPIAAEIA XYTHPIOY

'Oncog Ko,t orlq d)")"eg reXvrrfq er6rrc6n1req or re1vrrc6q nou epyu(ovro,l oro, prr1pro,

Xpnolpozrorofv epyol"eto nou 6Xouv enworl0et ylCI, vCI, Boq0oriv qv 6ou)"eio, rouq.

-fro qv o-uyrpdqoTl rnq oppoo ruzrcirosoq XpnolpoTrororipe 6vo, z)"o,toro. To nl"aioro

eivor {u}"rvo r'1 peto}"}"tr6, eivCI,r op0oyrovtou oplpotoq KCI,r CI,7rore),nire uno 6uo p6pr1.

-To, no6runo yivovtot

ouvu,ppo)"oyorivror.

povor6ppuro q av eivur peyd,)"u yivovrur oe 6uo p€pn Kor

-fta vu perurcrvrloers fllv uppo o,no rov ocop6 Kcr,r vo, qv Bd,l"ere oro ni"uioto 4 oro

r6orcwo XprlollroTro€ire svo puotpf r{ 6vo rpatripr.

-To xrScxrvo 61et [u],rvo n],uioro Kor o rru0pwcrq eivot o,fio oupira 6r1tuot6.

XpnolpoTroteire yra vo, 6r.ulcrrpi(er rqv dppo rco,r vo rrlv perurptnet oe ),ezTrouc KorffoDq ru0rilq

tul"avreuerur oro rc6orcwo.

-O xtizcvoc XpTlotpoTror€ire yw vo, ro,Krozroreirs tr1v oppo yripco ono ro np6mno

wr6g tou nl"o,roiou.

-To er8rx6 uuotof Xprlortrozroreire yru rnv roKro?roir1or1 rov rTrrqcryirrlv Sro,lcrtpropori

petolu rrov buo pepcilv tou rc,)"ounrof.

T4
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-fro, rqv 5ro,p6p<proo'q rCIv ovorypurcrrv Kor rov oncbv eyploecoq o,n6 6nou 0u 6t6),0et

ro )"rcopevo p€tul"l"o T1o vo nu,er oro ononincopa XpTloll^roTrororipe teudlto rr)l.tv6orxd f

xrovrxri" E6).rvu f xur lrersi"],rrd ux6un.

-Me pro Be1"6vo 8qptoupyofpe ontc, oro novcD pspoq rou rco,),ountof ytu, vo

8rgurcoliiverur q 6ro<puyr1 rou u,cporl Ko,r rov uepiorv 6rsv'uo trretu)")"o etvot )"ropfvo.

-H onritoul,a pe ro rcoutolr XpnorpoTrororivro,t ylo vo enr8top0riioouv svo rca)"ofnr

nou 5no,0e (npiu.

-O Boi"Boer8nc 6fi6yyoc

oqrcoOei xo TEporDrLo.

Xpnotpozroreire yto vu, uypu,ivet rTlv 6rcpq tou ru)"ouzrtof npw

&
-O 6rauootpcotr{q au}"arcrdtv etvat

8ropop<propevo oe oxnpo U, lptlotponoreire

onorunriipuroq Kor rou zruOpwo rov worypdtcov Kol Tov onrrrv expioecrtg

-To <oooep6 Xprlorpofio€|re yw vo, 8qproupysi peupu o6po rco,t vo

onoprorcpfvet m16v rc6rcrcouq dppou nou 61oov n6oet

, ^
uto0, oro KCLAOUTII.

EX. ?, I0. Xpno tuoro{rlon

Boeu6o0E on6YYou.

€vo Xenro e)"ooporrvo tepopo

T1CI, vo lu,pdooer to au),drcr trrero$ rou

bt
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TPOIIOI XYTEYIEOE TEMAXIOY EE AMMO

ME TO XEPI

-fro qv y.lteuoq tot noporcdtrrl errcovr(6psvoD XDroor8qpou repuliou aro)"ouOoup€ r1q

zru,pu,rcdtor <p6oeq.

-Kotoorerrl np6runou A,B,f. Tu Bd0po tcov rdprvrov eni roo np6mzroo.

-Triropa,. rco,roorceur1 roo rculoonrorj q,no d,ppo oe 6vu n)"oioto ps rnv Borl0ero rou ,rpoTUTroD.

Arorcpivolpe ro rp6ruruo wr6q qq dppou rrov n)"aroiov.

-Tono06rqoTl rou &vr.rl n)"oroiou. ffptopo pe dppo. To rcu)"orlnr eivot re),errrpwo Ko,t ro

np6runo Bpforcere p6o'u orqv dLtpo.
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-Feru),ofnopu,. Avorypo roo rg)"oumori ylo rnv o<poipeoq roo nponinou ().ezrtt1 epyooto).

-Te?,eronotqoq rou rs)"ounrof (petouoa,ptopato).

Aqproupyio, au),urcrori srpiosrrig tou pern)")"ou. Aefovorl, nou6papropu,.

-Ilqpuuop6q rnlpwcov. Or rrupweq uno o,ppro rpoupvi(ovtor Ko,r pera rono0e'uorlvtur oto

rco)"ofm.

ffim
-Oi mrpweg ronoOerofvror oro rco),orim.

t7



-Kl"eiotpo rou rs)"ounrof rc,r o'uoqr(q roD p€ ouv6enlpeq.

-Tn€n rou per6)")"ou Trou 0o yepioet to rul"ofm. H nupu)"oprt tou (eoroti pstu)")"ou yivete pe

tulpipryu 6o1eio.'Ey1uon rou perotori pero)"l"ou on6 rqv onr1 eylpoeroq.

-Atpu,tpeoq repuliou.

-To luro tepolro rcoOupi(eror ano myov ypot(ro rco,r e)"6y1ovro1 ot 8tuotdoet_c rou

I
I
I
I
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MHXANIKO TYIIAMA EE AMMO

TO MHXANIKO TYIIOMA

Ta ano o,ppo ra)"ounro enerSr'1 etvor proq rcot p6vo Xpnoqq, 0o, npfnet ylo rtlv

nopoycoyrl ro)")"rrtv 6pororv repolicov vo, Kcrro,oKaDoo0ofv tco)"orizna 6ocr rsr ru tepulto. ftu

va yiver our6 nro yprlyopo Xpnolpo?rotoripe pqlovtq runrbputoq or4 onoieg to nl"ofoto

otpiyyouv rqv dppo rooq pq1ovrrd,: pe 6ovr1o'eiq n p€ pl1ovtrr'1 nieorl t'1 pe o'uv6loop6 rca,t

rcov 6uo pe0o6cov.

- q \ - , -
-+

A*-----r-r
\l-4-J

Ta 07roTD7ropOT0

rou repoliou 6sv yivovror on6 svu rorv6 np6runo u.)")"u, u,tr6 6vu, np6runo orqptyp6vo oe 6va

oqptytrro: ro orivol"o our6 ovopd,(ere nl,arca-TrporDlto q eniorproon TDVoD.

Arorcpivovto,r:

1. Ie enroro(boerc yri\roo: el'o)"orc)"tpou orro TDVo n pe preru,).)"trc6 np6runo.

2. Ee uetal"l"rx{4c ni'dxec-n o6TUao 6rz},qq olytog.
'Ooo yra, rouq rrupqveq ftoD pnopei vo efvst uvuyrcc,iot, suroi o'uvr'1Orrtq eKte]"ofvtor 6rc

ryrlotpc,roq o1g dppou, pt 7[€7tl€otrrwo o.€po,, p6oo, oto rcound, tcov rn-lpqvov noD elouv

Ko,rooK€oo,o0ei yro rov orcon6 olt6. flpfnsl vo, onpsrrD0ei 6fl or ruprlveg qotpvi(ovtol 7lplv

tonoOeqOofv oro rco)"ofnt.

To pq1ovrrc6 runcr:pra ?Tot-l sqopp6(ere yru, fi1v Tropoyo)yq oerprrtv opotcov tepoltcov,

cnsrtei er8rrcd, epyu)"etu wd,)"oyu p€ rrlv ozrou8at6rrlro rcov oerpdtv attcov.

19



Or enrorpciroerg TOY |YVOY (3 TYIIOD

TYfIOE No 1: entorprboeq e('o),or<)"rpou wto yfvo (6sv pnoporiv vo

Xpnotproroul0oriv nopu p6vo yto, rTlv err6),eoq pmprrrv oetptrtv).

TYIIOI No 2: eznorpiooerq oz6 TUVo tr€ pero,),)"rrc6 r,,powno (StudOetor peto)")"u6

zrp6runo avri w6g ltl)"ou)

, , _ . , ' { , '  .  . . / , . 6 i ' r . . -  i ,
- _ . - .  _ . r  - . r g r . , . , ,  : , t , _1 "

[ - 'J; ' i * l : .^.

Tozo0enlore ro np6runo crur6 o€ plo, orprrroq d,ppou e[uo<pu].i(ovrclq rqv evcooq too

runrirporoq Kor ornv ouv6lero Tono0eclore 6vCI, n)"oioro ndvol o'ouq qv otpritotl uppou,

p6oa oro onoio syxuvsrr o yu\yoq. To zrp6mno etpo8ruopwo pe <oyrctotpo,> etvur orepeo,

ru,Krozrolnpevo oulv enr0upqu'1 06o11 p6oo oto yuryo nou onote]"ei svo oritpu, trre to nloiolo.

To p6poq rou p€ro)").rrcof zrp6mTroD Troo npoe(61er ndvcrr otqv enrrpftvslo rnq wrboecoq tou

Tu\yoD enmptnet qv 8rop6pqCIoTl roo w6q, rK ro)v 6uo pepcilv tou rco)"ountorl pe appo n ou

rcoroorceDd(etot.

fro, rqv 5top6p<poroq roD 8ertepou p6pouq rou rol"ounroti encrvu)"apBnr,'ete 11 i6ra

p60o6oq.

TYfIOtr No 3: Irpriroerq ono yuyo pe trrero,1")"rrc6 np6runo (pe pero)"itrcr1 n,ooq).

To peta),)"rrco wdyluqo TroD 6iver ro ononinorpo oe roOwo o,zto ro, buo p€pq rou

rcu)"ouzrtori, ro onoio (enepvoer n1v wcoorl onq ltpriroeq o,n6 Tfryo, ovrlottK€Tot rco)"d, ottlv

8ruppoorl noo ogei)"er€ ornv dppo Avti0erCI, q wroorl ootq rco0' euutq, ono yr.rryo ugfoto,ru,r

8roBprooq rst o)")"otrrrvere ypqyopu. Tqv npootu,teuoDps pe wo o)"qOrvo reluqoq ono

p6ra)")"o, to ozroto zepilopBdvfl Ko,r ro povr6),o KCI,t rlv evototl Ko,l rnv oqpoyf(oupe pe

fyrcrorpo trr€ou, orov yr5ryo not yspi(er ro nl"oioto.

METAAAIKEE TIAAKEE IIPOTYIIA
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Mnopouv vo, Ko,ro,oKeoooOofv o:16 pnporivr(o, luroot8tlpo, 1u),uBo, e),orppo. rcpd,puro.

A) n),drca-np6runo 6m),r19 ov€oq

Eivor pro pero),)"ucr1 n)"d,rco on6 tqv prlo ovn ro oplpo rlq 6vcrroqq rou avdylurpou

nou 8tvouv to 6va an6 ru, 6uo psprl tou rcu)"ounrof rcor o,n6 o1v dIIq 6\yl qv svrooq Ku,1ro

ovdyluqo tot d)"),ou p6pouq to-u rs).ounrori. flp6ner rCI, 6uo uura pepq tou rq,)"ountof vo

oupqrovotiv ozrohirroq rurd, n1v ouvuppo)"oyr1oet. H n]"drca-zrp6runo 6rn)"r1q 6ryearq o'D1vd

q6pet otpo<psig or oroior eivor povro,propwor oro <rou(w6to> tqq pntovnq ruzrrbpuroq ror

eznrp6nouv otqv zr)"dru, vo Tcepro'rp6qete yupro ono rov euur6 tqq.

B ) Avuo'tpeq6 pevq nT"drco-np6runo.

Auq q n]"drcu <p6pet tr1v i6ro 6yr1, ro rporDna rrov 6uo 6ryecrrv rqq n)"aroq 6rn)"r19-

6ryeroq, 6rer0eqpws ru,rd t6roro qono c-trore ro rco,),ofar, nou enrtp€?rrl rl1v €yxuon rorv 6uo

tepalicov toutolp6voq onorel"eire un6 6uo 6poru p€pr1 orpupprwo ro wu Avd0eru oto CI,],)"o

Ko,r ro,6oo rcstsoKsuaopfvo eni qq worpeq6pevqq n)"drcog-np6ruzrou.

MHXANEE TYIIOMATOE
Ynd,plouv oe 8ru<popouq runouq. O)"o, ra oriylpovo pr11ovr.lporo otpiyyou' rqv oppo

pqlavrrco pe 66vr1or1 ru nieoq. To ononinropo Tcpaypaxonoreire pe raOera ororleio

unooulpr[qq nou ]"erroupyorlv ps TrrlrlropSvo o6pu,.

- '  I i-.\ l

T

615<r Lrepd;.r->
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TPOIIOI MHXAI{IKOY TYIIAMATOE TE

AMMO

-Eovoppo).riyqol ri,rixaq-np6tozoo.

-Tozto06rqoq n?'oroioo.

-Ili't{p<oo'q too z},crroioo pe rippo xar 6rirnloq arro0.

-Iooz66trrcq tq; rippoo.

-Eugnieorl rrlq 6ppoo evt6g ror a),crc(ou.

{
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-Avtictpogq rou a],croioo.

-Av6yooq tr1 g a}rixaq-apotozou.

-To anorfzorpc oro 6vc z]"cioro aivtrr 6torpo. Eqpeiocq:

Tra fllv drcprip<prlorl tou ri]'J'or proori czoaradrpctog epya(6poote

rotd tov i6ro tpriao mo rii,)o pro6 nlrcicro.

TYIIOMA ME MAEKEE
To runopo, ps lro,oKo TroD sTrfo'qq ovopo(€ror (TrilropCI, o€ Ko]"oll7rla> 11 <runotpo

tr6oo rnq trre0o6ou CRONING ) 61fl sqsupsesi wtto ro feppovo John CRONING rou to

te)"€loTroinos Kc,rd, q 61opKr1o rou B'TroyKooploD fto),6poD Kc,1 rqoppoorrlKt orlq HflA ro

t947.

MnXavn 6rop6p<proonq pCI,oK6v.

LJ



Aoq n p60o5oq olroq ro trrr11uvrrc6 runcopo pe oppo o'uviototor otq toXeio erct6)"eor1

\'enrorv rot ovOernrcciiv rcol.ounrrrrv apli(ovtcq azr6 nq peta,)")"m€g zr)"oreq np6runu. H

poorrrl 8rdqopo Bptorcetor ornv Trpoo0r1rcr1 proq w Oeppo or<l"rlpuvopwqg pqdvqq p€ou,

orrlv dppo nou ozrore).et to rco,).ofnr. Aucl q prldvq ennptnet qv orl"t1ptrvoq ploq

otpotoecoq dtrrpou peprrcdtv 1r).toorritv q onoio olqpod(er tq pooro nou "oyru)"t6(et't6)"eto

rqv n),urca - np6runo rcq,t 6iver oto rcoppu,tt to pto6 o1r1tlo.

Mero rqv orcLrlpuvon q pdorca lcrlpt(eror ar6 tr1v n),d,rcu, np6ruzro Kc,t orn ouv6lero

ouvoppo),oyeiror o€ prCI, ouprn).qpoponrcrl poorco ylo, vCI, anotel6osr to ru,l"orjzrt trr6ou oro

onoio ty1Dsrol to p€to)")"o.

ME@OAOE TYIIOMATOE ME MAEKA

1) @eppuivorps rnv pero)").rrr1n)"oru -np6runo 11 onoiu, aivst 6ou)"epsvn pe urpiBeta

, o€ pro Oepporcpo,oio peto,(ri 150oC rcor 300oC, o,tpoti qv yercoooop€ ps wu yo,)"drctop0

nou epzro8i(et to 6K rov uot6pcov "rc6)"l.qpo' tqq pdoroq

2) Itpegoopr rnv n)"o,rco-np6TDlro Kol tqv orepecbvoups t"t€ pto o<pr'1vc oe 6vo

rcrBdrno - 6o1eto, ro onoio nepttyet wu oreyv6 Ko,t opoysv6q trreiypa optrrou (90-95%) rcctt

0eppoor)"r1fl)vopsvn prldvq o€ oKovn (5-10%)

3) Avgno$oyupi(oupe to o"t5vo)"o, rcal neruloivoop€ ro pslTtlu ptldvqq - d,ppou vo

n6oer ocqv n)"d,ru - np6cuno. Oruv to ovay)"utpo rqq n)"druq - np6runou etvor or1puvnrc6 ,

ne.rulo,tvoups ro OvCI,yrcuio 6ryoq ntrboeog XpnotproTrourtvcuq Bo0tu rctpcrltto.

4) H prldvq ).rcrtver nuvco orTl 0epprl entrpdveto rnq n)"drcuq TrporuTtol)

ouooropsr-rovtoq tqv dppo Ko,l o1npoti(ovruq wu "6orpuro" (pooro ndlouq 3-5 Xt),.)

peprrcrrtq orc).r'lpuvopevo. H 8ruprero outrlq rrlq nohi yprlTopnq epyuoiuq norri)"iet uvo,)"oyu,

pe tq Ospporcpu,oio rqg t)"oraq - ftporD?rou y10 rnv enite-u[r1 tou ezrrOupqtou noXolq.

5) Avoro8oyupi(olpe orq ouv61ero, ro orivol"o ylo, vo oqrlooupte vo Novo,n€ofl ro

peiypu dppou rcor pqtivqg Trot Ttsptooeufl oto pd0oq tou nprilnou.

6) A<porpoupr rqv n).o,r<u - np6runo pe ro ro)")"qpsvo rnq oorpu,Ko Ko,t roTlo0stofpe

co o'rivo).o oe qoripvo 6nou (€pcrt no)"uo'uprnurcvri:oeroq to 6otpotco od'rlpuiver ntrqprog rcctt

yiveror ror d,ropncl rcor or)"qp-r4 poorcu, svo q eooteprrcr'1 enrqdvera nou 6plecor oe eruoqq

pr rTlv n)"d,rcu, - np6ruzro yivetor re)"eioq ).efo,.

7)'Otw 11 pdorco eivor u,pretd d,rcopnq rcor or)"qpr1 , snoro).1"o,rot on6 rqv tl.drco -

np6runo (o'uvrlOrog pe e(o)"r<ecr) nou (ovoervcn ftotprl T10 rov v6o rcrirc)"o.

To rcg).orinr pe wcooq ra,rorc6purpr1 olqpud(ero,t o,n6 6uo ouprclrlpcrtpuarcdq pdotceq

o-uvoppo).oyoritrrweq (peto ono w8elopwq rono06tqoq tcov rruprlvrov) rcor wront(opweq ;re
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oKpiBsto Xapr1q orq CI,posvrK6g Kc,r 0r1lur6g ogr1veq, oplporoq rcoppori rcdtvou nou 6p1ovtu,r

oz6 ro ninropo rcrrv ova06corv pepritv.

Ta rcu,Iorintu, tono0erouvror r6re 6p0ro pr6oa oe opOoyrovrc rrcprciipota, rco,r yepi(oupe

pe dppo q tytlyl"roru trrero)"l"ou ro, rsvd petu$ rco)"ounrrirv yro vo roopponqOoriv. Mnopoupe

ptpig 8uorco)"io vu evsno0qrceriooupe wo oprop6vo 1povrrc6 8rooqpro tu, rcu)"ofntu, w

ovopovq qq eypoeog, Metd rnv sryXDon or poo'rceq ozrav€ efrco]"o.

Ta rqtaytu, TroD roncbvovtq,r pe po,oro, Iorsuovror Ko,r qlvlpovrol 6ncoq ror ro

reprya zrou omrbvovrol trre d,ppo, Lan rnupyer ),6yoq avrlo-u1ioq y1o rqv srr6vrooq rcrrv

uepicov, yrori or pdorceg eivor o8roBpo1sq.

IIAEONEKTHMATA KAI EOAPMOTEE

Aurr1 I p60o6og ennptnet nlv ezrireu[r1 yecopetprrcr'1q orcpiBeroq rco0rilq Kcr,r

6ro,oto,oeov , peyo)"rirepqq otr6 rou runcirpo,roq p€ rcorvq dppo. To repd,po eivcrr orc6po,ru, or

enrqdveteq )"eieg , o)"o, ro p6pq orc6po Ko,r ro, nto )"enru Xor€Dovrol rcu,)"d rur q ene(epyuoia

pe epyu)"etopn1w€g ou1vd s,n)"onorcirur oe peyu)"o Ba0po.

To runopo pe poorco enwpenet erioqq pro peyu)"q raybrrpa nopuyoryqq KCI,l pro

orrovopiu roD 1pnorponorqpwou oDooopeumot (peiypu, dppou prlrivqq).

Avrt0eru orotyi(et neproo6repo ),6yo rqg nprlq rov pr1nvrrrv, a)"),d napo,psver

sno8onrc6repo 6rov np6rerro,r ylCI, rTlv no,paycoyq peya)"crrv oerprrrv repolicrrv o,n6 prooi8rlpo

111d).uBu.

METAAAA TIOY XYTEYONTAI ME MAEKET
'O)"u, 

ra rcpuproro, pulpiou or6r1porl1u Ko1 pTl ;rnoporiv va luteuOouv pte pro,oro.

Xprlorponotorivror pqdveq pe puorl cqv oupivrl ylo rCI, e),oqpd rcur uz6p ei"uqpc rpupo,ru ,

rcur pqtiveq pe <porv6)"q yto tu o,)")"d p6ro)")"u rcu,r rcpdporu. To repalro, nou rurcrrvovrol l"rt

pd,orco eivor ouvrl0roq prrcpcrrv 11 perpicrtv 6ruoro,oeov.

TIPOTYTIA ME MAEKEETIAAKE'
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Mzroporiv vu sivor orro opeiya)"rco, o)"outrrivro, 1d)"uBo 11 prooi8qpo.

O ldtruBaq n o lurooi8ripoq pnoporiv vCI, Xpqoltlonorq0ouv 6ruv zrp6rcsrrot yto

o'qpuvnrc6q oerp6g. Or r),drceg - rrporrrla un6 o),oupivro enttp6Trouv rnv nopoycrrytl oetpcitv

lLtXpL 5000 rcu]"ounis rco,r ra nporDito XpnolpoTrororivrsr wo 2-3 qopeq fro, u),ouprv6vta

n)"drco np6ozro sy1uvrrol oro yriryo Tlpay,$a TroD Trsplopi(er ro Kooroq ropoyoJyrlq ylo ptCI,7tto

or'1puvnrr1 oerpd u,no<per5yerar Ks1 Ko,ro,oKeldderor un 'Xxrooi8qpo t'1 1u),uBa, ot onoior

ororli(ouv neproo6repo.

MHXANEE

Ynupyet psydln norrr)"iu prllovrlpdttDv ruzuriroeoq rov trro,orctrtv, oplt(ovtu,g ono

out6q nou rrvofvrol ps ro ytpt p61l uor6q pe nol)"ozl"otig uur6patouq Xslploltolq rot

r1)"errprrrl 11 pe neruoprdvo u,6po w6pyeru, Trou Krr,ro,or<2d(ouv 8-10 rco)"otlfito, ro )n"enro.

TYIISIMA MHXANAN ME KEPI

H pe0o6oq outq zuzcrirpotog enrvorl0qre

on6 touq'E),Iqveq. To ru)"ofnr unore)"eitot

o,no 6uo 11 neproo6tepo p6pq Kor ro u)"rrc6 touq

etvCI,r ro rcept. To, runri:paro pe lupwo rcept

6w eivCI,r DVnXnq urpiBeru4 eivur qq r6(r1q rou

+ 0.07 yr),,

APXH TYIIfTMATOE ME XAMENO KEPI
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To rca)"orjnr Ko,ro,oKzuo(stor yriprrr ozo wo rcfprvo opoiorpo to ottoio orrl ouv6leru

ozroporprlvtror lrs tr1{r1 on6re rcoto},opuivoDpr or1 to rcdprvo TtporDno rcc,'uoorcgud(er p6vo

wo repalro.

EKTEAEEH TYIICTMATOE

1. To np6runo Kurs rav6vo, nptnet vs eivor re)"efcoq )"eio rcur or 8tuoru,oelq vo

ro0opt(ovror )"opBuvovro,q Dfiovlv qv unolrirpnon roD reprof .

To r6lurpoq eivor ofioo-Dvc,ppo),oyoftrrevo ovunupdyovrCI,q ouorqpd ro rcrlpto nporuno.

Kotooreurl rcDV sTxornpov perol")"ou uu)"snrrrv 6noq Ku,loro, povr6)"4 uzo repi ui),o

nro 1ov6poer6r1.

fto opu8rrc( nupuyoyrl ouvuppo)"oyeitor ru povrelo ps p1o (eon'1 onorou)"c (trre

e)"otppd tnrroTcor a1[q tou rceprou) rcor o-uvu0poi(ete os pto opo,6u 6oo neptoootepc,

7rpoo07[0 YlveTCI,r.

5. fro, rcuruorceruq rco,)"oonrori: q opu,6o toro0eteitsr oe 6vo, 6)"ootrro ps ro oropro rqq

on\g eyylo€cDg ?rpog ro, Ko,TrD, neprrurl"cripsvn p€ 6vu 6orcru)"ro rrcc,r'onorr1ttrcr1q

6rutrr6rpou rcor fyouq.

@oripvropu povoKoplrorou rcs)"ounrori yra, rn rn€q rur u,nopdrcplvon qg opabaq rrov

nponinrriv.

@6ppovoq tou ro)"ounrorl oe uvqlq Oepporcpooia npw yiver 6ert6 ro p6ro},},o nou

61et peuo'tonoulOet ftporlyoopsvoq oe prrcpofq <poripvooq or onoior rc)"ivouv Trpog ro

ra,),orinr crrore ro p6tol"),o vu ero61"0er oro rcul"ori7r1ro ouvrop6repo.

Ind,otpo rou rcu)"ounrof pe rqv orep€onoiqoq rcor yrl(q.

2.
a
3 .

4 .

6.

7 .

8 .

6
c\:[/{

ffi
L:L
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EOAPMOfEE

O)'s ts ot8rlpoflo p6to),),o pnopotlv vo runco0or5v pe our6v rov rp6zro: lurooi$qpoq,

xo,)"uBoq, 1u).uBoq epyu),eirrrv, ovo(ei8roroq 1o,)"uBaq, zrupipoloq 1o),uBoq rcor rcpo,poro prl

orbrlpoulu.

Or erpoppoy6g ro{rvoporivro,r on6 rqv quorl rrov rcpo,pdrcov:

A) Kpdporo, TtoD eivsr uEfvoto 11 6rioro),o va o<pupq).o,t40ofv 11 vo uzootor5v

rcarepyu,oiu oe epyu)"ro Frl1uvn

B) Kpdpoto TIoo tr^tnopouv vo enelepToororiv airol"o, tcrrv onoicrtv q per6nerru,

rorepyooto sivCI,r ftol6 8ozrwqprl.

Auut n 6tu5trcoo'ta entrptnet to nizrropu rcpayttti.v nepin),orcou o1r'lpuroq nou 6sv

pzoporiv vo, Ko,rd,oKeloo0ofv pe d)"},eg 8ro8rrcuoieg runritpo,tog.

I6ori 6uo er8rKfc eoupuoyfq:

A) H roXeio, Ko,ro,oKsDrl epyo,),eirov on6 1d),uBu 11 rl lnepruleio, rcuru,oreur'1 ronnrcdrv

epyo)"eirov s,r6 et6rrcd rcpdpara, ( ronn1peq <ppe(ritv) xli,piq d)")"r1 ene(epyaoio sKroq roD

o,rcovioporog.

lffiMl
B) H rcutuorceurl or nohi peyd)"r1 oetpd nrepuyicov

otpoBi)"ou yro, nolf 8riorco)"sg o-uvOr1rceq (20000 rpm, 900 oC 
).

4

TYII(IMA IE METAAAIKA KAAOYIIIA

- Tytoon ue otuoooarorKf aleon

To pe-uor6 p6rol"),o eyplveror ozreuOeiog oro ral.ofrn zrou ).6yero,r 6otparco. Etvot q pre1rorl

oe rc6lu<poq trre n1 Bopuo'1to.
- Tyruon ua6 zfeon
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To peruor6 pfro)"),o ry1uv€ror oro rcs)"ofzr ps uryq),ri nieorl
- M,etoffo zoo ey.ovowil (pe qv po,prirrlru r'1uno nteorl).

ETXYIH ME ATMOIOAIPIKH IIIEEH

Iuv0eorl roo rol"ounrori.

To rcol"orint anore)"eitcrr uz6 6uo q nsptoo6repo p6pTl ouvappo),oyoupwc rurd rqv

8toprero qq eypoerrlq roo psrd)"),ou, to onoto yepi(er ra rcor)"citpuro, un6 qv ezriSpooq rot)

iStou tou Bopouq. Auts ta rcor),rrrporu, nspr),opBwouv - ert6q rou oplparog roD Trpoq

rcoto,orceut1g tepoliou - tc ou)"urcrd, eylUoerrlq Kc,l rCI, p6pq nou 6Xor-rv ent)"€yer pe enrp6)"ero.

To 6pyo outriiv eivot vc e{ooqo}"i(ouv ru,Irjteprl rporpo8ooiu rcov Bapeov pepritv rou

tepoliou rcard tt1 otepeonotqon roo 6rw mrr6 r1ru10ei p6oo, oro rco)"orint.

- To xol"ofzr ri 6otoaxo zeor)"auBdver.

Meru]"Irr6 rcu,)"orinr. Oeppawopwo peru).).uco rcu).ounr.

To ocirpo rou rcu,)"ounrou: our6 61sr ywrrcd pra Boorl nou q6per pu,BEouq or

onoieq lorpi(ovror pe ro,Oereg writoerq. Auc6q or wciloe4 61our., ypapprotrl

snrrpavetu npu,ypo nou enrrp6Trsr rTlv ercrcwotor1 tou o6pa rcuru rqv eyXuorl tou

per6l")"ou. Ot Bdoe4 Ku,l. or pdB8or eivo,r rcoro, rcov6vu uzo rpu,ro lurooi8rlpo pe

znircvofq rc6rcrouq, y1CI, vo uvr6louv orq 7rCI,popopec)on Ko,r oro Oepprro

yrvn\para nou o<pei),ovro,1 ornv 6yXuoq.

Ot ruptlveq: 61ouv ofnpra nepinou rcu)"rv8prrco rca,r ovopo,(ovror u[oveq.

Meprrot nuprlveg < e(cozeprrob enmp6zroDv rnv snireu(q rerrv elorteprrdlv

entgoverritv rcdzcorcov repoltotv nou 61ouv nepin),orco ox,npo. oe opropweq

er6rr6g nepmr,roerq, nuprlveq nou 6ev oTroouvCI,ppo)"oyorlvro,r eivu,r un6 oppro.
- Xpnotuoztoinon roo ra?,"oonro6.

Aur6 npo0eppuiverur orouq 350 "C Trptv rqv sy1uoq too perd)"),ou. Xe

optopevo rco)"ofnto 11 Odppuvorl nptnet vu ouveli(etur rcurd tr1 8rd,prcero trlq

1 .

2.
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€yxuosCIq ps q)"6yo o€pioD. Avri0ero or nuprlveq nptxet va rpurboouv. To rcs),ounr

rono0eteitot ot wu oro0epo rpan6(t enrr<)"rv6g noo enrrpeTr€l rnv arritpqorl - fipoq

e(oorpdl.roq nouXnq ero66ou rou per61,)"oo - rcor 6tsv rel"erriroer ro y6propc

enavtpyerar orq 06oq rou.

E|XYEH YIIO IIIEIH

Enwp€net rnv Korc,orceur1 urprBrirv o1t1purcDv Kcrl 6rootd,oe0)v o"upnr€(ovrc4

to p6ru)").o, peuor6 11 no)"tcit6eg p6oo o€ svo perol")"rr6 rcol.otnr pe plo pnlovrl

eypoecoq un6 nieoq. H orepeonoiqoq nporu)"eiru,r rc \ t€n oro o,nofltftolro ro1)

rcrl"oonrori, nou yulero,r p€ qv rcurc)"ogopia vepori. H o,rpiBero fioCI efilTDT6averal

6rarsqryo eivcr qc,:.tl.,lqg tou 0.05 1rtr.

MqXov6g eypoecoq un6 nieo'r1 pe 0eptrro 0o).otrro.

Mntav6q eyvrioeoq 0n6 zieon.

1. Ot pqlweq ps Vux,prb 0cr),apo: IpnolpoTrorouvru,r ouvrlOoq y1o rqv 6yXuon

rrov rpo,pdtrrrv operlu),rou q crl"ouprvtou rtov onoicov to oqpeio c1$1q eivor

nohi u1n1),6. Aertoupyorlv un6 nieorl 400-1200 kplcmz .Aur6q or prqlw6q

nepil"uptBovouv tln1cvropo r)"etotporoq rcur ovotyprorog rou ru)"ounrorl pe

6uvo,t6 ogiNrpo qv oayprl eyXuoecrlg tou trretdl"l"ou.

2. Or pr11uv6g pe 0epp6 Oolopo . eivur pnlovrq pe 6pBo)"o, sy1uouv ta, rcpdporo

ryeu8dpyupoo p€ nieoq 70-I20kplcm2 ro,r enrtpenouv pr0po nopoyroyqg 1000

rl1ro1;.ra e),orppor5 oTKoD qv dtpu,.

MrtXovrl eyp-roerrlq un6 nieoq pe yu1p6 Oo,),opo.

EYN@EXH TOY KAAOYIIIOY

To ru,l.orim snore)"efror o116 6uo pn).orc, ro

6vo eivur orepecopdvo orq pnxcffn ?rpog rnq n)"s'upd

t
ll
ll

I

f,E
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rpoqo6orTlong : €ivCI,t ro lrfi]"oK 6nou ro ononinopo, nptnavs eivCI,r e],dXroto ro d]"]"o

pn),orc eivcr povtcrptopevo oro rcrw1r6 tpoprio qg prllovr'1g eylrioerrlg rcar rp6per ro

peyahitepo p6poq rou o?rorunrrrporog 6nrog eniolq roDq ercro(eurefq rou perorori

prerd)")"ou.

To psptl rou rcu)"ourtotj ovtr06rrrrq npoq rqv 6woro, roo oTroKcr,),ounritpa,roq

urorel"ofv to ovnrceipsvo et8trcd)v tln1rxvlopd)v - prllovrrrbv 11 p6orrl nenreopfvou

atpa , zou e(oo<pa),i(oov tr1 perorcivrlorl rouq Kol rnv e€oryoryn rou tepoliou p6ocrr

o 8ovrrrrrcirv rov6vrDv, l"o{ritv 6 urcr0}"rov, ou pro,prcrtv.

KOINEE IAIOTHTEE

Ot ezrrqovercg roD ra)"or;nrof nou 6p1ovto1 o€ rTroqrl pe to peuot6 p€ro)")"o y1o olv

npooruoio roug o,)"eiqovror lrs er6uc6q oooisq.

Tono0srqoerq: eivat 8uvorrbv vu ronoOetrl0ofv oro rcu)"orirn aprv alv 6ypor1

peru)"),trco, ororleia yro:

-Nu elootpo).ioete peyc)"rirepq crvro1r1, orc)"qp6rqto 11 6)")"q r6r6tqta ( a(oveq uz6

luluBo, 6urcru)"i6rs ono pnpofvt(o).

-No enrrulere o'crrl"r1veg.

- No, e(u,otpo,)"ioere plo ouvoppo)"6yqor'1 nou 0o rltov 6uorco),6tepq Ko,17rro Donavrlprl

pe d)")"o rpo'rlo.

EYTKPIIH ME@OAON XYTEYEEAI

- Enitett(q te polirrtv zepin)"orc1q rco,toora-rr1q

- Enitsu[q oerptirv peyo],crtv opoirov repo,Xicrtv

- Enfrsulq lovbprilv tepulicrlv (n)"o,roicrtv pr'11ovritv, Bo),dv).

Xurrl pdoq rcur orilpo,lfilxovrlq.

Iqv nporcetpwtl neptnrrrr<rq ru o1rlporo rcDv tepofrov eivor pel,eqpwo, rco,r

ole8tu,opwo rcutd t6roro xpolco rbore 61r p6vo vu e(unrlpetoriv u1v 1pr1o'q s)")"a rcur ro

mrrrlpo roDq vo eivor sfrco)"o Kor ro rc6oroq 6oo ro Suvsr6v pup6tepo.
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H 8ru8rxoofu roo rpzd)uaroq earl.fvetur 0don:

1. Tou npog 6Txuotl pretd),).ou

2. Tou cpr0pof trov ftpoq Koroorcetrr1 repolirov

3. Trrlv olqporov Ko,r trDv er8rrcdJv npo<pu)"a(erov zror-r propotiv vo onutttloouv

4. Tqq azrarroripevqq orcptBero,q ro oXrlputo rut pey60r1.

Enil,ovr{ to6aou evrri oeorq.

Auq q enrl"oyq rovovi(erur un6 tr'1 tpuoq rou pero)"),ou Ko,t rov uptOtrrcitv tepolirov.

Av tcr ro)"oriztro, eivor no)")"o yiveto,t sypon oe rul.ofnro,8raprceiu,q .

XYTEYEH TE KAAOYIIIA MIAE XPHEHI

A) Trlnrrlpa oe dppo: rc rco,)"ofnro pruq 1pr'1oqq Xpqolponototjvtor oe 6)"eq trq

nepmtrrtoeq Kol e<poppo(ovror 16oo ru].d oro orbqporilu p€tu),)"o 6oo rcur otu rpdpoto

1o,),rcorl 11 el.o<ppriiv rcpoporrov, a,)")"u lpero(stot vu ytver wu rs)"orinr uvd tepdlto.

Arcxofvovror:

1. Trlzrropo pe <npu,oln dppo>

2. Trinorpa os (qoupvtottl o,ppo>

3. Tfncopcl orTl (yn))

4. Trincopu oro <<)"crcrco>

5. Mqlovuc6 ro).orlnopo

B) Er8rrcd runrbpruro,

To npoq 6ypon p6tu)")"o ezrrBu)"er rr1 p60oEo runiopo,roq 6rov 06)"oup€ vo enrniloupe

o,rcpiBera, oplpd,rtov rcot 6tu,o'tuotov Ko,1}"eiu enr<pdvtlo rcov ltltritv tepoltotv.

Arcrxo[vovrur:

-Trizrropo pe pd,o"rcu, yto or6qpor51u, rcpd,potu (prnu,topieq, rcpouvoi)
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-Trlrropo pe lopwo repi

-H pe0o6oq SHAW (ropnovu)

1

XYTEYIH TE KAAOYIIIA AIAPKEIAT

To ruzcrtpo oe 6orpcrro pe <popr5tqro) Iprlolponoreitut y1o ro, rpapotcr o)"oupwiou.

wa 6orpuro ro)"d, KorooKsDo,opwo pnopei vo nopoyer 20000-40000 ropportu ctn6

u,).oupivro. Aurrl I p60o5oq enrBo),),et 6tsv tu tetrrdlra 61ouv oKovovloro r.,ay1 Il

o,zorreftur Trupnvoq ftoD psv u,TrooDvoppo)"oyeitut rcn efvclr rotd uvoyrrl an6 uppo

(oupoio 6zr)"cov).

To runropo oe peto)")"rrcs rCI,)"ofms un6 nieoq, eivut rcato,)")"r1lo 7rc rpcpu,ra, o,n6

ryeu8dpyupo, u,).oupivto, poyvrlolo Ku,t 1u)"r6. Aud I Stu8trco,oia nupoyer 10000

repdltu toul,dlrotov oe rcd,0e oerpd,. Tu, oplpato rov tepofov xptnet vo pe)"err1Ooriv

r8rurrripcoq K01 o oyKoq trov tepo,liov zrotJ luteilovtar ;re uutrl q pe0o6o Vo, pTlv

onepBuiver ru20kg.

To rurucopo ps quToKsvrpng. To lpqorpozcotoupe Y10 rnv eyxDon ot8rlpotilcrlv

rpotrrdtrov oe 6orporcu, uno loluBu (orol,rlvuq oletrrlv), Kot ot ltttrtvtu rcu)"iv8ptov trrlv

ourorcwr'1rcov TIoD 6iver ]"€nrofq rcorcrcouq Kol uryr'1),o prqlovtrd, Xu,poKrnploard,. O

tp6nog uut6g eivar nohi 8onuvqpoq rcot emBu)")"et zopayotyrl pey&).irtv oerpcilv

tepu,1irlv.
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APXEE ENNOTHE YAIKON

O opog te;gvrxri u)"rxd ovoqeperor oru, u)"rrcd eKeivu nou Bpiorouv erpopproyr'1

ornv Koroorceuuonrcq BropqXo,vio Ko1 nepr)"u,pBaver 6uo prpelo)"eg orrcoyfveuq:

to petolul"rxd teyvrxri o)"rxri (ppreto)")"o rcut rpdproru roug) Ko,r ro, pr1 peta?u}"mri

te2gvrxd o],rxri (rcepopucu,, yuo,)"rd,, nolupeprl rcor ouvOeto).

Itq olpepwq ero1t1, q notrcttrio rov 5totr06pevCIv rs1vlKrbv u)"rrcrbv aivot

nolu F€TdIn rco,r rccOtcrtu, 6uoro?',r1 tt1v enr)"oyq touq, orc6pq Kor TtCI, f.tro,

o1strrcd,, onl"r1 rcuro,oreur1. Tu, re)"euroio Xp6vto, q ouo'ocbpsuo'n ento'trlpovrrcrirv

yvriroecov, enayyel"pottKrlg epnetptoq, rcuOrilg Ko,r ro, ouy1povo uzco)"oyronrco,

p6oo, 61ouv rcutoorqoer eqrrt6 Ko,r rov no}"unl"orcorspo 0eropqurc6 o1e6roop6

ev6q npoi6vtoq, pe peydlq urcpiperc,. Ta rupop)"qpo,rcr Tropouotd(ovror oro

ord8to trlg r-r)"oaoiqonq. Orsv trreletotot n KorooKsurl wog npoi6vtog riOevror

6uo epr.orr1lroro: nrirg 0u Ko,ro,oKruootei ro ouyKsKprpwo npoi6v rot on6 zroro

ul.trcd,, cbote vo zr\poi rq ovayroieg npotnoO6oerg Tro rn oo:oa1 ron

)"ewoupyio,. Ko0rlrov rou ole6rooo'1 pr'lXovrrcori eivor vo ouvepyo,otei pr

eznoc'lpoveg et8treupsvouq orrlv €?rlor1pr1 rcot rnv retrvo)"oyio roJv u)"rrccbv,

nporcetprfvou ro u)"rrco nou 0o XpnorpoTrorq0ouv vc rcuf,untouv rq npuypotrrceg

ono,ttqoetg roD ole6tu,opou rng ouyrcsrcprpevqg eqoppoyr'1q. Ezrrn)"6or,. n

rcor&)")"q\ enr)"oyr1 relvtrrilv u)"rrccbv ono,ttei ouvelrl enovercriprlorl, )"6yro to:v

puy8oirov rs1vtKootKovoptrcclrv, rcowcovtrccirv Ku,r rco)"rtrrcrirv e(e)"i{ecov.

o N6s u)"trcu, crvon,rlooovro,r ouveXcirg, cr)")"o u)"rrco nououv vu eivor bru0eotpo,,

evcb to rc6orog rouq, ouvelcirq, petoBo)"l"eror. H onoiulorl rng o-uyxpovnq

Ko,rcr,oKtuootuclq Broprlluvioq ylo peir.oorl rou pdpouq rov rco,'rcorcrud)v,

e(otrcovopqoq w6pyeroq rcu,t au(qpevq uvtopl or Kcr,roTrovqoerq Ko,r or

6ro,Bpcoor1, onore)"ouv CI,7ro roug rcupr6repoug no,poyovr€q Trou ritOqoov trlv

6peuvo yiu ovonru(q vecrrv ul"rrccirv .

oN6ot TEapayovrlg, 6notg n zrpooroolo tou neprpol"Iovroq, r'1 uvorcr3rc?"Io'n, n

uytewrl rcor uo<pdl"ero spTCI,oi.crg nupepBoivouv 6uvo,pucd,, ru te)"aursio, 1p6vto,

orrq Tropo,Tcoyrrc6q 6tu,6trcooisg .
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.O1 €yx6puq Kor 6re0veig orKovoprK6q tdoeq, ro ovorypu v6cov oyoprrtv Ko,t ro

rc)"eiorpo nu)"o,r6teporv, ro, ovanru(rcrrco tpyo ot 6tdrpopeg ysoYpoqlKsq

neprcytq, enrBcr)")"ouv rn duvtlq ovuOecbpnon rng Xpqo1g 6to,<p6prrlv telvrrcrbv

ul"trri:v.

Or zropdperpot eznl"oyqg u)"trccitv eivor zotrcil"l"eq, ouXvo, ovro,Ycrlvtottr<6q peta(u

Touq KoL oe oprcerAq neptn^cao'e4, sivur 8riorco)"o vcr rcoOoptototiv pe orcpiBeto.

llo)")"eg qop6g, to zrpoB),r1po enr)"oyr1g u)"rrcou ylo plo ouTKsKplpwq eqoptrroyq,

6w 61er povo6rrcr1 luorl.H ruo)"un),oKorrlro qq 8ro8trcooiog enil"oy1q eflteivetot

auo xo peya)"o n)"qOog ta:v 6ru06o1pov u),rrccbv, TroD l"t?topsi vo eivCI,t wtel"cilq

8rcr<popenrco pero(u rouq, o)')"u vo, rco,)'untouv, ot ywu6q Ypopp6g, r1g

).ettoupytr6q onuttrlo€tq rou ole8roopou. Trq neptoo6tepsg Qopeq, 11 tel,trcr1

ent)"oyq onote)"ei oupprBuottrcq )"uor1 petu(u rcrlv 6tu<popcrlv ozruttqoerov,

yeyov6q nou zrpotnoO6tet n1 ocootrl tozro06rloq tou npoBlqFcrroq e€'sp1ng.

Ko0e qopo 0a np6net vo, rivor, rK roJv rcpor6pcr:v, yvoror6q ot Kup€q t6t6t1req

rou ul"rrcot nou Bapuvouv orlv o*uTK€Kptpsvn sqoppoyq tou, or a,rcptBeig ttp6q

roug oro neptBcr)")"ov Kot rn 0epporcpoofo ]"ertoupyiog tr1g rutooreurlq, q

entSpooq rou ouv8ucropotl rouq ornv te)"trcq oDpTreplqopd qg KOrOoKsDllg KOt,

<puorrc6, ro otKovoprrc6 rc6otog rco,Oe 8uvsrfq ent)"oyr1q u)"trcou. Mto nopo,InVn n

pru )"uv0oopr6vq erctltrrqor1, pnopei vo o6qyr'1ott ot uyrl]"eq 6o,ndveq, q rot os

oopopd o,rufipoto. H epnetpio, orco rn Xptlo'n av6g u)"rrco6, ot tupotr"toteq

eqo,ppoy6g, nui(et zcol.ri orlpovtttc6 p6)"o, oul 5to6trcu,oio enil"oyr1q, wril. notrri

TrpoosKttKd, 0o nptnet, vo e(etcr(ovror nporsw6ptvtq Kolvotoprrr<6g )'"uoetg. Ot

onovtqoetq oro rcpoB)"qpa enO"oyqg ul"trccrtv 6w eivCI,t zcpo<puveiq. Eivut,

o-uvr1Oo:q, o'uvOeteg Kst €p7r€pt61ouv 6vu Bo0po uBeBodqto,q. Ie roOe enil"oyt1,

0a npLnet vu, )"o,pBo,vovror un6yw or texvrKoi rccrt otrcovoptrcoi Ttsptoplopoi, rcot

vu, ouvrKrrpci>vtot o)"eq ot evo,)")"srctrrc6g l,rioerg.

ltverot, Iotn6v, oo<p6g 6tt eivot ovu,yrcoio 11 ovonm(4 pe0o6o)"oyiog

tupsorlg rpttqpir-ov Tto rnv op0r1 enrl"oyrl u)"trccitv. fro, vu, eivot 6uvst6v o,ut6,

nptnet eivot n)..r1potq yvcoo'n1 n euolKoxqprrrcq rca,t pq1cwtrct1 ouprcplqopo tcrrv

8tuqoporv ul,rrccirv, rcl XopCI,Krtlptottrcfr, TroD oqopouv rc60e eqoppoyt1 rooq, ot

Erepyo,ofeg
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Irt T1g ofiofsq T0 ul"rK0 p7[opofv v(I, 07[oKTlloouv Tq CI,7[0lToop€v€q

r6t6tqteg, rco.0citq Ko,1 or 8ra8rrcuoieq ps rLq oruoieq ourd pnoporiv vo,

popqoTroln0ofv oto ezrr0uprqr6 oxnpo .

Or Bootrcfq zropdpetpot ezril"oyrlq w6q u)"trcori eivcrt:

. or 6Dvo,r6qteq rng o-uTKeKplpsvng protrrq1oviCI,g vo trpnolpoTroqoet pe opOo

rporEo ro ouTKsKplpsvo u)"rrco (orrcovoprrcd preoc, relvo)"oyio, rcot epyooror6

neprBdl")"ov).

. q 6ro0eorp6nlra npcbtov u)"cbv q npoiovrcrlv prsrofioino"nq (ouppora, nl"drceg,

oollr'1veg, orc6veg, rc)"n), ro rcooroq Kcr,r r-l eurco),is 6rol6teuoq g roug oto orlpeio,

lpqoqg toug.

o ra 6€o60 psroqopug rcor or ruxov rcoOuoreprlorlg ornv nopu)"uBr1.

. ro r6orog rov 8ro8trco,orcirv pop<ponotqoqq, Ko,t rcDv nrOsvd crvayroicrrv

0e p p rrccbv Ko,r sTrrqovsro,rccirv rcore py oorcbv.

. ro r6otoq m0ovd orcCI,lroupsvov oupnlqproportrcrirv €rw6uo't{Dv, ro t-

vepyetorc6 rc6otog Ko,r ro, epyortrcd.

o to rc6o'rog oDvrqpnong KCI,l u,ro0qrceuoqq rou npot6vtog.

. rl ?rF( 6d0eoqg 'uou 'ueltKori npot6vroq orl1v oyopcr, rcaOciig KCr,r ro, zreprOrbpro

rcep6ouq.

. n rcpootcoio, rot-r neptBu)")"ovrog, n e(ooqo)"ror1 roJv 6pr-ov uytetvrlq Ko,L

uo<po,l"etoq Trcr, roDg eplo(otrrwoug Ko1 uo<pu)"oug Xplloqg Tu, roug ayopuoteg tou

zrpot6vroq.

T6rotot nopc,petpot Bpiorcovtu,r oe 6ro,prr1 o(rc)"6yrlorl, rccrOrbg e(optrirvtut, 1600

ano eyyapreg, 6oo rcor sn6 6te0vsig, o1Kovop1K6g, roworvrKtq Kc,r ro)"tnrc€g

oDTKDpisq. Kd0e Tropdtmrpoc, nptntl" vo a[ro].oye[tor, avd]"oya pe rq

enrrcpurorioeg ouv0rlKeq rn lpovrrcq nepio6o, rcord rqv onofo ]"opBdvetot q

o,Troqo,oTl rccrt yfvetu,r q enfioyrl tou u)"trco6.
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IIINAKAI Kupr6tepo ei6q p1ptrrrtv 8eopritv Kc,lXopCI,KrqplortK6q t6r6tqteg nou

onoppfouv, oe 6td,<popo ul"lKcr: T m n Oepporcpo,oio fi1(qq ( "C), E to

perpo el"aottrc6tqto,q (GPa) Ko,t B o ouvrs).€orrlq fpoplttrcqq

Oepprqq 6rooto)'r1g 1110-6 "C-'.).

YAIKO

TiC

SiC
Mgo

Zr02

C (iveq)

AIP3

Sio:tpoi,i)

T rn(OC) E (GPa)

OMOIOIIOAIKOI & ETEPONOAIKOI AE'MOI

6(10-6. "C-1)

3 180
>2800
285 0
2750

>2500
205 0

>1600

315
480
210
205
100
380
72

1 A

t 1

13,5
10,0

8,8

4 g

8,3
8,4
1 1,8
I  J , J

16,5
23,6
1 i  t
'tg 7

, q i

23.0

METAAAIKOI AE'MOI

2610
203 0
1 660
153 5
145 3
1 083
660
649
420
377
L ) L

324
100
1 1 6
2 1 0
2 1 0
r10

70
44
84
t4
+J

ATOENEI: AETMOI (r'an der Waals ror T6rplpeq uSpoy6vou)

fIo?,uur0u?"6vro

PVC
Enoiu6uctl pqritnl

floT,reot6pcr6

Apapi6ro (ileq)

l l )

1 i0

0,2
1 A

a n

{ n

130

210
54
72
75

a -
J I
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IIINAIGE @epprorpooisq ovarpuotd,l.l.clorlg rcur n'1ff1q yto 6to<popu p6to,)-)"u

rcat rcpo,potu,.

K6rrcor ovorcpuordl,).oor1q p6oo oe oplrrq psr0,l.)"tKl'l prltpo TIou €Xst unootei

w6otpd1uvor1. llporcertulT1tI, rllertpoluoro oi8rlpo ovonttpfvo oroDq 575oC petd

crno ryulprl fi uptrpopQtrl or1 l5o/o

METAAAO
UI,fIVIUKfAITA

ANAKPYXTAAAQXHX XHMEIO THEHX

Pb -4 327

Sn -4 232

Zn 10 420

AI (xa0cp6rnrtrg 99,99V.) 80 660

Cu (xc0ap6dtr0q 99,,99' ) 120 1085

OpelXoi'xoq (60%Cu-
40"/'Zn\

47s 900

N i ( ra0oorirn rcq 99,99 "/"\ 370 1455

Fe 4s0 1s38
w 1200 3410
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KPAMATAXAAKOY

O Xu)"roq rlrav to nprrtto prp6ro)").o fioo Xpnotponoul0r6e cxTro rov ovOpr.ozo,

oe rcuoopq popqn rl uno popqtl rcpdputoq. llo,pouoro,(et elo,tpenrcq ql.ercrptrtl

oyoytporTlro, Ko,t Oouprdoro 0eptrnrcr1 oyoytporrlru,, yt'out6 rcur 4 ptorl nepizrou

?royK6opld napoycoyr'1 tou Cu Xprlotptofioteiror Ylo, rTlv rcoruorceuq oyoycov,

peTOoITlpotloTtDv, yewr'ltprtitv, r1)"ertprrcrrlv eloptrlpdtcov, K.}..fi. Kpuoto,)")"crlvtr01

oro rcuBrrc6 e8porcevtpropwo orioqpo, Kc,r eivor pp6to),),o nou popqofioltitur er,rro)'a

H ed8puorl 8ro<popov urcuOoporcrtv ofllv r1)"ertprrc1 oyoylporrlro roD Cu guiveror

oro o1t'1pu:

A- l  o ,2  u 'J

[']E otErtrlncr-flTfi ,38 {rr'otxa ta npo*Srlxlq

D . +

{* ,6 K.F.}  - -+

Ezri8puorl 8raqoprov urcaOu,porov ornv r1)"srrptrct1 oToylpornro, ro1)

Bro pqlovucou 1o)"rcori.

KYPIEE KATH| OPIET KPAMATCTN XAAKOY-

ONOMATOAOTIA

Og npog ro ptrfxovTo oro KpCIUo oTolxgfo, ol Klpltg KorrlYopiss Kpopor1atv
XqAKo0 elvqt:

oTo Kpdpqro Cu-Zn, Tq ofiolq ovopq(ovrql opsixq^Kol
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oTO Kpopqrq cu-sn, Tq orloio ovopq(ovTol pnpouvr(o I

.To Kpopq Cu-Al, ro omoio ovopo(eror ;loArooAoupivlo

.To KpopCI Cu-Ni, ro onolo ovopro(erot ;lcArovtr6Alo

.Tq Kpdporo Cu-Zn-Ni, ro onoio ovopo(ovrql Mafllechorts

oTO Kpqpo cu-Be, ro onoio ovopo(eror lqAroBqpuAAto rot

oro rpo;to CU-S|, ro onolo ovo;ro(erot ;loArorrupirlo.

oE npog rq p60o6o ;ropcponoirlorls, ro rpoporo xotrrcof fitorpivovrql ot:

rpriparu 6lop6pgrooqs Kol oe xpdpcro ;10reuoqg.

nINAKAE Xoporrqpropog eAooporcrlv Kql ouppqrt1v Xotrrou, pe Booq ro

rrooooro ev6orpoXUVorl g.

fro trlv runonofr1or1 rov Kpcrpdtcrlv 1a].ro6, o opsprrcovtrcog opyovrop6q CDA

(Copper Development Association), XpqotlroTro€i to Ypctppo C, crrcolouOoupwo

an6 tperg cptOpor5g, tK rtDv onoirov o rupcotog avo<p6petot orl1v rconlyopia tou

rpdpotoq (rupto otorleio nou pet6louv o'Out6), wrii ot 6uo ezr6;revot (p6) ottlv

uTroKu,rn1opio, tou rpapatoq.

nINAKAE OvoporoAoyfo rpoporcrrv XoAKou, KoTq Trlv TuTTorofrlon CDA.

ENAOTPAXYf\IEH %

XAPAKTHPIEMOI EAAEMATA E\?MATA
Arur6pyuoto (0) 0 0

Ir),nouut'vo rutu l/4 t l 2T
Irc)"nouuevo rura ll2 2 l 37
Ir)"nouusvo raru3l4 30 50
Er)"npo 414 a -

J I 60
Yn6oortrnoo 50 75
E)"ornpro 60 84

Yru6oor),n po E),o,tl1 pto 69 90
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KPAMATA Cu-Zn (O peiXul,xor)

Ot opeilol"rcot u,no'ual"ouv rcpdporcr Cu-Zn, o,u onoio ro Troooor6 rou Yeu-

6o,pyripou, oqv rpo,(q, 6sv unepBoivet ro 45oh pnopei, 6proq, 0eo:pr'1nrcd, vu

qOd,oet Ko,r ro 680/o.E'co oxnpo 75.23, nopouoro,(rror ro 8tdypoppro tooppozrioq

rorv <ocroerov Cu-Zn.

q (min.u0up6q Xuird q (min. 99,J7oCu) xar
rpripotu 1u)"xof 1tt 9 6-99,3o/oCu

Kpripura Cu-Zn (ope[1a].ror)

Kpriputo Cu-Zn-Pb (opeilu),xor pe

p6),uB6o)

Kpripata Cu-Zn-Sn (opeiloi"xor pe

rccrooftepo)

Kpdpntu Cu-AI (Tuixoaioupfvro) rar
xpripura CU-Si (244)"xonup[ao)

xpriputu Cu-Ni-Zn (Maillechorts)

Xot6q 1cr),r6q, xpripoto 1u),xof ps
prxpri aooootri zpooOqrcrbv, opeiXa)"xo
Srcrq6pcov aiacov, paporivt(or pe Mn
xar rpripotu Cu-Zn-Si

Xr-rtri xpripuro Cu-Sn, Cu-Sn-Pb, Cu-

Sn-Ni, Cu-AI-Fe, CtNi-Fe xar Cu-Ni-

Zn.
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fto noooo'td ysu8opyupou lLbxpr 39% r.B. (prsyroq 6rorut6qto orouq
454"c), oxqpuri(eror otepe6 8rorupo goonq u. H rpdorl a rcpuoto,L),cirvetCI,r oro
rcuBrrco ebporcwrpcrrpwo orioqpo Kor o povoqoorK6g opeila,)"rcoq qooqg u
napouotd(er rculrl o)"rcrp6tqru, w ryulprit.

frc, zrooooto ryeuSoprDpou 46-5r o/o rcan 0epporcpo,oi.o. uryrl),6tspn rorv
454"c, ogpari(erol Tl rpdor p, rou rcuBtrcou xopoKsvrpopsvou ouo,,.lputog, q
oztotu oe loprq)"6cprg Oeptrrorcpooieg pero,o'1q pa^ci(erat oe qoorl B'.

H <pdor1 B tyet rcorr1 o)"np6u1ro w Oeppcb, evcb q B'eivor orclqprt rcu,r e6-
0pouo'rq. otav ro Troooor6 rou ryeu8opyupou rcupaiverur pero(t 56yo rcu 6g%,
o'p1po,ti.(etor q qdoq y, q oruoio etvat e(o,rpenrcd eu0pu,uotq.

llporcrrcq lprlotp6qro Elouv 6uo ei,6q opeilu,).rcou: povoqoorxrig opef-

1o}"xoq qdoqq o (pe 5-39% zn) rat 6r<paorx6q a+p' (pre 40-45% zn). opeq-o)"rcor
CI,plToug qdonq p rcot 8trpootroi B+y 6w Bpiorcouv egappoy6q, L6yco qg

7W

fleptercrtxdrqrc oe Zn ("k x.8) +
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sDepoDor6rrlrdg roDg.

IXHMA (u)Mrrcpoypo,qio opeila),rcou (61%Cu-33ohZn), gdonq o, prerd un6 6)"o,oq

rcu,t ov6nrlon (X60). (B) Mrrcpoyporpia lurou opeilol"rcou (60%Cu-40o/oZn), q6onq

s+B', 6nou n qdon u eivo,t ovorlr6lpcoprl Kol q B' orcoup61pcDpn.

fwtrcd, ot r8rotqteg rcllv opetXo,)"rcrov peropo)"l"ovtor rco,td ouveyJl rpono, pe

qv cru(qon rnq nepurcnrc6rnrcr,q rou Zn.

Au(ovopwou rou noooototi 6tZn, to lpcbpo rcDv oprlxo,)"rccov petu,Bdl)"ero,r

on6 r6rcrcwo or rcitpwo, evd) q q),ercrprrc1 rouq oyoyrp6alto e)"u,rtritvetuq

ysyov6q Trou roug rco,Ototd orcata)")"q)"ouq ylo, q)"ercrptrc6g rqoppoysg.

Enicrqq, ps rrlv ou€qoTl rnq fisprsKnr<6tqtog oe Zn ou(dvetur 11 orcl"qpou1ro

Kcr,r rl o)"rcrp6n1tfl,, Tro, opetXo)"ro p€ 7rrp1sKtrrc6tr1ro oe Zn VtXpL 2830o/o. Me

nspurr6pcrr uu(r1oq rnq nepurtrrc6rrlroq or Yeu8upyupo, 1'l orc\poqro

el,CI,rt d)vero,l, w{i) 11 o}"rcrp6tnro ouvsxi(eror cru(avo p wq .

Ito o1t1trto, zropoDotcr(ovto,t ot petoBol"eg tcov pqlovtrcbv r8totr'ltcrrv tov

povoqoolKrirv opetld,)"rc{Dv, ytu, 6rd,rpopo, Trooooro, w8otpo,luvoqq, ouvo,pl'1oer

rnq fitptsKttrc6rqtd,q roog or Yeu8dpyupo. llopu,rrlpeitut 6tr or pfytoreq trpfg

rc-tlv pnxovtrccirv t8rorrltorv epquvi(ovro,r orov opsila}"rco nou nep#yet 30%oZn.

To rcpdpo out6 e;^r<pcrvi(et oprott1 oDlrfi€prqopa rccrrcr trlv rcoil"ovoq.

B)A)
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EXHMA Metopol.r'1 (o) tou optou 8roppoqg, (F) qq ovroxrlq os sqel"Kuop6 KCLI

(y) qq efilpircDvonq Opouoqg, rrrlv povoqootKdv op€txol"Kov, o-uvclprtlott rnq

TrspEKaK6 rrpaq rouq os Y eu 6dpyu po, yro 6rd<popo 7ro oo otCI, wSotpd,luvoq g.

fgvrrcCI,, ot opei1o)"Kol fiCI,pouoro(oov uvtolrl oe 6to,Bpcoorl, o€ 6ro<popo

ei6q 8toBpronrou ftsptpd)")"ovroq. H uvroXr'1 o€ 8roBpototl rCIv opst1d,)"rccov

Betrtrcbvercrl p€ rnv npoo'Or1rq 1% Sn I AI (n.1. ro rcpotrra, Cu-22o/o Zn-2oh AI).

Ezrtzr)"6ov ovtt8ro,Bporttrcrl npootu,oiu, rouq Enw"DyXavEraL ps rTl 8qptoupyiu,

fipoorcrrtutrrcrirv r1)"ercrpolutrrcclrv enrrco]"riyecov sn6 Nt, Cr q Au.

Or opeila)"rcor nou rcepdlouv rysu8o,pyupo 06 Troooot6 peyu,)"utepo on6

I}oh, ep<pcrvi(ouv ro <pcrrv6pevo qq epyo6uiBpooqq: Otov o opeilcr)"rcoq

Bpioretot uzc6 ruOeorcbg ro,ot{Dv, 8toBpcbvovtot ro, 6pro rtrlv KoKKcDv

(neptrpuoro),)"rrcr1 8uBproorl) alco rrlv uypaoio rrlq uttrr6o<potpaq, ot Oep-

prorpcroicr nspfd,)"l"ovroq. Or tooerq out6g pnopei vu npotpyovrclt eite ono

efroreprcrl rcu,to,zc6vr1or1, tirt o,zro rnv ev8otpdXuvoq rou rpdpotog. H 8toBpcDotl

eivor tolurotrl ornv nepfnrcooq opprovturqq arpr6o<potpoq n utp6o<popaq

cr)"drcrrv u8papyupou. Ovopo(tro,t Ko,t ezrolroxrf pcoypdtcooq, 6t6tr no,po,trlpeitot

o€ enoybg ptyolnq uypooiog. H epyoEtoBporo't1 ovrtlrtrorfii(etat eov o

opeiXcr)"rog peto rqv 6ro,popqoo"n rou ovoTrrq0ei oe Oepporcpcroiu 275"C, ytu

proq cirpo, cbote vo, e)"o,rtcD0ofv ot torrlr€prrbq tdoetq oz16 sv8otpdluvoq, X'lrpiq

ru,ut6lpovq petrooq tr1g orcIqp6tqtog rou rpdpotog. .E

Ot o-opeilo)"rcot 6tu,pop<pcbvovru,t surco)"u w rqulprb rcot 5uorco)"6tepo w

Oeppcb. Ot opeilcrl"rcot o+B, 8tupropgrirvovrot erircol.o w Oeppcrt (700-750"C),

6t6tr oe ovnl€g 0epporcpuoteq rl euOpououl tp6oq p', petu,olt'1pott(etcrt otqv

6)"rtpr1 Aoo"n B. fwrro q popqoTrotno-n rov povoqootrcci>v opei1ol"rccov yivetut

w yulprir, pe w8td,peoeq ovonrqoeq, evcir trov 8r<pootrcbv ytveto,r ev Oeptrrcb.

Irrlv nepi,Trrrrlorl ruou 6vs 6)"cropo opeflo)"rcou TrpoKttxot vo, unootef Bcr-

Du I c :,1 .]u Jc

7 f l  ( , " i  H-F .  t  -

I .A l
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Oeio rcoi)"ovoq, 0u np6ner vcr el"eyX0ei to peye0og ro:v rc6rcrcov rou. flo)"u

l"ezctororcrco rpopu Eropopcpcbve'uu,t 6uoro)"o, evcb Xov8p6rorcrco rcpdpo, pe'ca uno

Bo0ei.u rcoil"uvoq, ozrorctu ovcbpro)"r1 e[coreprrcr'1 enrqdvsto, 11 onoia rco]"eitor

"66ppu aoptoxulurof". H pu0proq rou trrey60oug rcDv Korcrcov, peto orc6 rnv s.v

Vu1pd) 6)"o,o1, yiveto,r Lrs ovcr,Kpuoro)"l"roor1 tou rcpopuroq o€ Oepporcpuoio 600-

700oC, yro prcn1 nepinou cilpo.

To oulv6ttpo Xpnotponorofpwo 6r<poorrc6 rcpd,po, eivot to xpripa too

MLNTZ, ro onoio nepttyet 40%o Zn, eivo,r orc)"r1p6 rcot pq 6),rcrpo, )"6yrrr rrlq

6nop(qq rqq qdo'nq 0'. To rcpdpo our6 pop<ponoreirst a-urco]"cr oe uryrl).€q

0epporpu,oisq, svrb n Ku,repyoo'tp6o1rd tou Be)"trcbvrrcr,r pr rnv npooOrlrcr1 Pb,

ot Troooor6 0,4-3o . O p6fuB6oq 6w oXrlpatt(er orepe6 6rd,Iupu pe ro 1o1"rc6,

o}")"d Bpiorcetot 8ro,orcopnropfvoq, or oqCI,lpu(n popq(, oq pd(o tou

opeiXo)"rcou, yeyov6g nou 8rcurcoll-rver rov rrpCI.Xtop6 rcov onoB)"trcov qq rcozrr1q,

perrbvovrcrg Sror q <pOopd 16oo tou rconrtrcori epyu)"eiou 6oo rcor tou

o,vtrrcerpfvou. Iro oxnpo qaivetot XopoKrnprotrrc( 6opn r6torou rcpd,pa,toq.

o)

EXHMA Mtrcpo8oprl opeilu,)"rcou

pera an6 OepprKn rcotepyooiu.

B)

(60%oCu-40"/oZn), (o) lopig rcot (B)MLINTZ
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KPAMATA Cu -Zn (Mnpofvt(o)

Ano tq ps)"6q tou 8rpepoug 8toyptipporog tooppozriuq rcrlv <pdoecov tou

ouotrlporoq Cu-Sn (oXnpcr), nponinret 6tr yto noooo'td, pircp6tepo tou 13,50/o

oe Sn unapyet p6vov n qdon o, trretd un6 otepeonoiqor'1. fru peycr)"ritspo,

ruoooord oe rcoooirepo, rcu'ud, q 8tdpretcr rnq otepeonoiqonq, epqovt(etot q

qdoq B ftoD perarptnero,t ot qdon y Ko1, sv ouvelsicr, ot qdoq 6. O

prrooxlplurtop6q rnq 6 oe <pd,or1 e Kot q rcotorcprlpvtorl rnq e, otr1 pd(o ttlg

edorlq o, 6w rrpoypclronototivtor oe 0spporcpcoieq 1opr1)"6teptq rcttv 350"C,

6r6tr ot rayunlreg rcDv prsrcrolqpanoprirv aivut nol.li ptrcp6q.

f"leoierirrroTiro crc Sn {q€
rD 9F 9,0

i ooo

900

800

4 ' - 0

EXHMA Atpep6q 8tdypoppu tooppozrioq rcrtv gd,oerr:v, y1o ro 6tpep6q or5otqpa

Cu-Sn.

Itrl Oeptrrorcpootu zreptBu),),ovrog, ro rpo,trruto, Cu-Sn eivot povorpu,ottcd, rpu,oqq u,

yro nepwrtrr6nlro Sn prrcp6teprl rou l0% Ko,t 8ttpuotrcd,, <pdoerov 0*6, yto

46
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TrsplsKrlK6rnreq Sn psyollirspsq rou l0oA (oXnpo) Iuvr10og, I TrtpleKrlKornro ro1)

rcaoott6pou 5w unepBuivsr to 160/o. Ot pnporlvr(oq o-u1vd,, epnept6Xouv P, o€

noooor6 prrp6repo rots 0,Ioh, to onoio 8eopzuet oluy6vo, t<oto, rqv pitetot1 touq.

Tu rpcootpoporilu rcpdputo, 8rup6prpororlq Cu-Sn, nou nept6louv 1,251Oo%Sn, eivut

povorpuorrco, Ko,r przoporiv vo orc)"r1puvOoriv ps w8otpoluvoq. flupor-ioto(ouv

rco,),rirepr1 pq1crrrcr1 ovtolq rcar crvtolq oe Osl.d,ooto 8ru,Bpoon clTro tu rcpdpro,ra Cu-

Zn, aot6oo eivcn orptB6tepa, 6r6tt o Sn otorli(er nto arprBo o,n6 rov Zn. Orav 11

zreprernrc6rnrcr, roo Sn unepBei to l0o/o, ra rcpdpoto Cu-Sn eivut o,6fvoro vo

popqolrotTl0oriv pe n)"oonrr1 zapup6ptpcrtorl, )"6ycrt rTlq Tlc,pouoioq rqq orcl"qpt1q rcut

euOpcruoulq 5 gooqg. T6roro, rcpoputo, pe Sn totg 160/o, no,paorceuo(ovtor pe lltanoq,

11 ozoiu, 8tzurollvsrar uno qv rcolrl rouq e*r-rpotc, q onoio Dtottlpeitat or6pq KCLI 7IcI,-

pouoio npoo0qrccirv Zn ruPb.

EXHMA (o) Mtrcpoypo,qlo lutori pzrpouvt(ou (95%Cu-5%oSn), 5ev6pttrrcr1q rcut

etepoyworig qdoqq o (B) Mtrcpoyputplo lutou pnpouvt(ou (85%Cu-15% Sn),

qdonq o*6, 6nou q g6on o, eivot 6w5ptttrcq Kot ertpoysvnq,l.

Mnpouvr(or p€ npoo0rlrceq ryeu8opyupoD Kcn poh.rB8ou Xpnottrofiotofvtot oe

u8pcru)"trc6q epyooteq, l"6yrrl rrov rcu)"rrrv prllcrvrrccirv toug tbrotqtrrrv, rrlg ovro1qg

roug ot rprBq rcot <p0opo Kot rnq Kcrlng ovroxTlq roug os 8tdBpool.

o) B)
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KPAMA Cu-Al (Xu?'rcou?,"oupivto)

Onarq <po,ivetcrt on6 to 8roypoppo toopponio,q rcDv <paootv (oplptcr), to

rcpd;roto Cu-Al nou n€pt€Xouv ).ry6tspo afto g,4o Al oplptoti(ouv orspso

6ra,lupo quo'qg o,, Trou rcpuo'ro)")"cirvtrclt oro rcuBtrc6 e8porcwtpropwo otionl'po

(o'Xnpo) llopouo'td(ouv o)"rtp6c1to, KCLI 8uo0puuororrlra, rcoOrilq Ko,t KoL{

ovrolq oe qOopd rcu,t rc6zrcoor1. A6yro rou oxqponoprof tzrtqovttoKou otpciltrrotog

o)"oupwu,g (A12O3), ep<pcwi(ouv rcu,Ir1 uvtopl os orlrooqorptKn rcat Ou,l'd,ooto

6rcrB prrlorl, rcu0cirg KcLl ot Brc pr'11ovucr'1 6up p rmucq ut pr6 oqotp o.

Ee 0epporcpcroto peyo)"6tepq rrrlv 565"C KcLt yto uryrl)"otspo tooootd oe

Al, ep<povi(stot n qooq p, rcou rcpuoto)")"cbvtrclt oto rcuBtr6 XcoporcwrpcD!^tsvo

or5ortpcr, q onoio 61et rcolrl KcrrspTooUrorrlrCI, ev 0eppcb. Itouq 565"C, )"opBdvet

Xci,pa o eurlrctoedqg psroo1nl"ronop6g F*a + Tz' o onoioq, 6zrcoq orrlv

nepintoroq rcrrv Xo,h-rprov, 611trrrcupyei 6oprq "zrepltttrcou tuztou". H <poot1 y2 eLval"

peoopetul")"rrc( 6vcoon, orfnpt'l Ko,t eu0pouorq KcLt napouotd(er trr€tpteg

pqxcrvrKsq t6t6tqteq. Eov 11 qdon B unoorei Fuqn oe vep6, psrCI,oxlport(stat oe

"pu,pte.voitn" 9, e€cryovtKnq 6opnq, o onoioq, crvdOeto crn'o,xL o'upBoivet orouq

1o)"uBeq, eivur )"ry6tepo orclqp6q uno tov "nepl"itr1". H odvqp6,qtu, ro0cbq KcLt ot

pqlovrt<6g tou t8totqteg, Be)"ttrbvovro,t 1ter,a allo crvo06ppcrvoq orouq 500"C, 11

onois nporco)"ei rcotorcp(pvtoq l,entop€pouq etro'ng yz'.

I

L) HrH-l

o 7l]0
:{o=-
I rroo

1  1 0 8

1mtr

900

C u P  +  6  S  1 0  1 2  : 4  1 6  - 1 8  2 0

fl*plexrLxorflrcl sa Al to../o n-F.) --+

EXHMA Tpqpa too 8ruypdppclroq toopporciog rcrlv <p6oealv tou 8tpepoDq ou-

.100
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ornporog Cu-AI.

EXHMA (u)Mrrcpoypoqio Xurou Xo)"rcou)"outrrwiou (90%Cu-|0o AI), Qdo1g o

(B) Mrrcpoypoqio tou (u), peru uno Oepptrcr'1 rcutepyaolo ovonolonq orouq

550"C (nep)"tttrcou rDTrou ptrcpo8opq).

KPAMATA Cu-Ni (XatKovtK6l"to) Kcrr Cu-Zn-Ni
(Maillechorts)

Ta rpdpratu, cu-Ni nep#1ouv Ni, oe noooot6 10-300 . o 1u)"rc6q Kcr,1 ro

vrrc6)'to eivot p5tal")"o t)"r1proq ovopi[tpcr, orr]v uTpn Kst tq otepso, ro,tdotootl

(oXnpcr), Kot ouvtTrcbq, to rpu,poto uuto etvut povoqu,olKo. To oplpo,tt(opwo

orepe6 6ur)'upcr rpuoto)")"rbvtrot oto ruBrrc6 e8porcwtpopevo orlotqpru. Au€noq

rnq TtplsKrtrc6cltoq oe vm6).ro, nporcole[ ou€nol rqq pq1ovtrcqq ovtoltlq Kotlrnq

avtoplq oa Os}"d,ooto 8toBprooq tou rcpdpotog .

p)a)

'T'
I

{J
g

-g
o
it
g
O=_
Q-
f-f

@

'1 5,.t9
r  . J  E 2

J -NCI

-2X{J

. t  1Dtf ,

I 'f, 2.,? 3,3 'tr] srf 6s 7S A0 go

l*lepren-rlrcornrfl se Cu {1't n-B } --+

EXHMA AtoypoppCI,looppoTrioq torv guoeolv tou 8tprspoug ouoclputog Cu-Ni.

Iro rprpeprl rcpd,putu, Cu-Zn-Ni, I TtsplsKrtK6olto rct Zn rcupufvetu,t cm6 l7o/o

49



I
t

t
T
I
T
T
!
I
lrl

I
F
I
I

ta;c,27o/o, Kot rou Ni o,no 8o/o taq l8o/o. Ta rcpdpo,tc sutd eivut tr-tovo<puotrco. H

nupouofo rou Ni trporu)"ei peroBo)"q tou lprr:puroq rox rcpupatoq, on6 rcttpwo, nou

aivor To 2nirc6 Xpapa rov rcpupdrav CU-Zn, oe )"eur6. Tu rcpoputo Cu-Zn-Ni

ruopouota,(ouv elo,rpstrrr'1 ovtop'1 oe 8ruBpirtoq, o),)"4 p€rpreq pqluvuceg t8toulreq.

Xpqorponorofvtsr otqv copol"oyonotiu, r1v ontrrrl, ornv rcato,orceut1 tcootrrqpotcrlv

Kc,t ornv nopuycoyrl cvrtotooecov, )"6ycrt rr1g 1opr1)"r'19 q)"ercrpur1q rouq oyo)ylpornrcrq.

KPAMA C u-Be (Xa}"xoBqptiiv?vrc)

Tu rcpo,puto Cu-Be nepr6louv 0,6-20/0 Be rq,r 0,2-2,5yo Co. Ta rcpd,poto auru

urpiotuvror or)"r1puvor1 ),6yor rcu,torpr'lprvtonq KCI,lyqpovor1q, rur etvur 6uvo,to vo

unop)"q0ofv Ko,r o€ ev8orpdluvorl (o1qpo). Me ng rcorepyaoieg aut5q, pnopei vcr

enrreulOei nprl qq a15 ioq pe 1463 MPo, 11 onoio onote)"ei qv uryq)"otepq nptl yto

6]"o, ru rpopuro, rou 1u,)"rou.

8l l_i

CU tt -a F .S

!-T=grer{-r lK6-rrn-rs. se Be q.:* '€ P{.-F.} ----+

EXHMA ArdypoppCI, tooppoTrio,q totv rpdoec'tv tou 8tpepouq ouottlpotog

Cu-Be.

To 1o),rcoBr1pul")"ro XpnotlrofioreirCI,t y1o rqv rco,taorceur'1 epyoLetcrrv psYd-

)"qq orclqp6qto,q. Aoyrr: qg peycrlrlg ovtoplg rou ot 8tuBprooq rco,t rc6ncoot1,

XpqolpoTroteitst Tlo rnv ru,tuorceutl tcrrv el"crrqpir.ov 8rorppoypdtolv po)"pi6olv,

eivot 6polq oletud orcptBo u)"rrc6.

rl'
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EYTKPITIKOI IINAKEE KPAMATSIN XAAKOY

Itoug ntvorog rcou srcol.ooOouv nu,pouord,(ovrol or np6q XcrpoKrnprortrccbv

r8totqrorv rcDv r<upror6pcov rcpopdrrrlv tou 1o,l"ro6. O nivorcuq 15.16 o<popa

rcpopru,to 6top6pqcr:oqq Ko1 o rivu,roq noporcd,rrr: ogopd rcpuputu Xurruoqq

o p top6vrov rp o p d,rotv Eupo p<pcrtonq rou 1o)"rcou.

.L

flINAKAE 15.16. X4prrrl ouorooq ror p€oeq rrpdg 6ro<popu.rv rdrorrpulv

% x.B XHMIKH

EYTTATH

KOAIKOE
KATA
CDA

OEPMIKH

KATEPTAEA

MHXANIKET

06.2 (MPa) ar, (MPa)

XoAr6 g C101

OpellotrroE C230

c524

XotrxooAou;rivro C6'14

A ^ ^ 'L623

XotrrovrreAro C715

Kpopo Cu-Zn-Ni C770

XoAr<oBqp[trIro C172

Cu: :>  99 ,9

85Cu+ '15 Zn

70Cu+30 Zn

60Cu+40 Zn

60Cu+39,22n+0,8Sn

92Cu+8Sn+0 02P

90Cu+'1 OSn+O,02P

91 Cu+7 Al+2Fe

87Cu+'1 OAI+3Fe

70Cu+30 Ni

55Cu+272n+ 18Ni

97,9Cu+ 1
,98e+0,2Co

Arordpyooro q

Irtrrlpog

Aror6pyoorog
f r  l n n A r
4 ' \ ' r  t t r v \

Aror6pyaoro g
f r l n n A r

Aro16pyooroE
1/2 k\r1p6q

Arorfpyooro g

1/2 kAqpoE

Arorfpyoorog
klrlpoE

Aror6pyooro g

IrA4p6g

Aror6pyooro

kArlpo
o. K.

Arordpyocro

k,\11po

Aror6pyocno

kArlpo

Axordpyooro

70

5bc

70
.+JC

75
4CU

145
?6n

165

193

640

230
A l E

600

140

480

190

600

170

1345
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E (GPa) XPHIEIE

55

4

118 Y qloTO,TOr K0Tepyooleq sv tj/DIpcD, IpnotpoTrotttT0,l
oTqv
ro,raorceuq q)"ercrprrcdtv ou p p dttrtv, s'vu)"l"CI,rtd)v
Oep p6qruq, enuca,l"riryerov opo<prrtv.

55
a
J

t12 Yrptotura,r rco,repyuoieg w yulprii, XpTl otlr ofi oteitot
ornv KorocKeurl oyroyrirv avt)"qor1g, oco)"r1vrr:v
ws,)"l"arctrirv Oep porqroq.

66

J

108 Y<piororor rorepyoofeq w yuprb, XpTlolpoztouitor
orqv Ku,rooKeutl wnrcerpwotv pe Bu0eio rofl"avoq,
rcl"er6opr6v, rc},n.

52

15

105 Yqioru,ror rutepyuoieg w Oepprrt, Xpnotpofi oreito,t
oTnv KorooKelr1 n)"arcritv zrurvcotrrlv, oorl.qvcov
svcn")"arrov 0eptrr6qraq.

50

20

105 Yqioro,ru,t rcotepy uoteq w Oep prit, Ipq o1[t ozrouitor
ortl voofi nyrrrl, fI.X. yto rrlv rota,oreut1 npon6)"l"rov.

80

24

I12 Y<piororot rcotepyo,oteq w yulprb, Xpqolpoftoreiror
ornv Ko,T0,oKerur1 oqpt utcrlv.

70
a
J

t12 Yrptoturo,t rco,repy aoieq w Oep pr rb, Ipn otlroTrotett ar
6nou unopler uzruirloq yru ou(qpwq pqluvttctl
ovro1t1.

45
. \ -
J Z

t2

t26 Yrpiotuvtu,r rcurepyuoieq w 0epprb rcut

Xpqotpofi ororivrot ornv KorooKeur1 e8pftvov rur

o6r'1yrbv Bo)"Bi6rov, oe tpqpotu svt)"urtv.

45

15

t54 Y<piororat rutepyuoteg sv WXpd) Ko,t sv Oepprit
KCI,l Xpn olp onoreirot ornv Kortrorceut"l uy roycbv
0ix,)"CI,ooiou ri 6u,tog.

40

20

t26 Ytpioruru,r rcu,rspyuoieq w yulprrr,
XpnolpolrorsirCI,r ornv o?IrtK[ rco,t ttlv
q)"ercrpo)"oyfa.

48

I

119 Xprl orp onoreitot ornv KorooKeut1 e)'oq picov rcor

8ruqparypdtrov Bo)"pi6rov.

52
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IINAIiA.E Xnpucrt ouotooq, Fsosg tttrr6q pniXovtrccbv t8tor(tcrlv rco,r tuntrcsg

lpqoeq opropSvatv rpopro,tcov XurtDorlq tou 1ol"rcof.

KPAMATA AAOYMINIOY

EAA<DPA METAAAA KAI KPAMATA

To u,l"oupivro, To pcryvrloro KOr ro rwdvro uvrlrcouv ornv KCI,rqyopic, trov

ei"cr<ppcirv petrl)"?"rov, tcov peto)")"crlv, 6q)"o6q, tcr;v onoicov q nurcv6ttlta €yet

lopq)"6q rtp6q. llto ouyrcercprpfva, ot rnrrcv6tqreq rCIv AI, Mg rcot T[ €ivq,t, 0-

vtiototlc, 2,7, 1,7 t<0,1 4,5glcm3. H o'qpuoicl ToDq Tto, TTlv K0,Tu,oKtuot,otrrcf1

KPAMA
KATA CDA

MEEH % K.p.
XHMIKH EYEIAEH

MHXANIKET IAIOTHTEE

0,2 (MPa) oTS (MPa) t (o/o)
KUgeE Xpnosrg

c801 >94,25Cu+0, 9Co+0,9Ni+ 1 Ag 62 t70 40 Htrerctpolopr6g eguppoyeq

c817 194,1$QLr+0,9Co+0,9Ni+'1 Ag 470 630 8

H)"erctpoloyrrc6q e<poppoy6q. Elet

r-ny1l.6repq pqlcrvrrcrl avtopl an6

tov C80l .

c836 B5Cu+5Sn+5Zn+5 Pb 1 0 5 240 Iotrqviooe4ovt)"Gg, pucpoypcrv6(w

c844
B1 Cu+3Sn+9Zn+7Pb

90-1  15 200-270 18-30 Ayroyoi, Bcf.Bi8eq Xopnlr1q 7ri€o"nq.

c858 5 8 C u + 1 C o + 4 0 N i + 1 P b 210 380 1 5 E<poppofg voozqyrrrlq

c863 63Cu+252n+3Fe+6Al+3Mn 570 820 1 8
f pcrvo(ra, rou(w6tcr, u6poult-

rd, rcurkbpota

c922 88Cu+6Sn+4,52n+ 1 1 1 0 280 45
AoIer0 1)ro meorl, (l)q rooq JUU

AC

c937 80Cu+1 0Sn+1 0Pb t25 270 30
Mey0/|0 Tp0v0gt(L poropsq c-

vtltrilv, ptrpoi 6itreq.

c9s2
BSCu+9Al+3Fe

1 8 5 550 3 5
h.dpeg pd/lploov, ovr^laq, Kol)

(rv6ta.

c964 66 Cu +2 5 N i+5 S n+2zn+2Pb 255 400 20 Bd,Bi6eq, avtiGq, oorirlveg.
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ptopqlovio eivot nohr peyd\, 6r6tt to p6to)"),o outct, rcoOcilq KcLt ro rcpo,poto

rouq, Tro,pouotd(ouv uyql"o et6trc6 p6tpo e)"uottrc6n1tu,q (E/p) tcot Dvntn

et8rrcq pqXovtrcq ovtolr'1 (aTVP)' oe oXeorl p€ ro o)"l.u p6tu)')"o, rcu,t rcpopato,.

E1ouv, enioqq, rco)"q ovtoxn oe 8tuBprrloq.

TENIKEI, IAIOTHTEE TOY AAOYMINIOY KAI TON

KPAMATON TOY

To rco0op6 o)"oupivto eivcrt p6tu,)"1"o el"o<ppf rot nokr o)"rupo. Ot

pqxov s),)"6

Ko,t 07[o Ktt0

wrouToJV F

tooDT0,1 TOU

xC[pr , to cl-oupivto
'Eyet

XrlplKTl oDTysvtl0 pt t

V TNq

(l)Yoq.

o6po

pdp0

cr)")"o

o€e

AlzOs, t

ovttofe

[t td,xeorq, 8ivovto.q eva

lroio eivor cr8rcneoo,oto o,n6 to" <
t - E

trrl npooroofo.

rcpopata rou u,trou.

K0,t ot x0ril6qq. 6r-

0rpoi) oe xpftpoto z[ot) K0,t ot

Kpri TOV

npcbrrrrv efcrptrilvto,t ozc6 Trlv cLKo u,f evcb or

r66tqteq trDv 8eutapcrlv e(uptorvtst vorlq TroD 61ouv

u7[ooTtt.

Onroq to rco,0o,p6 o),ouprtvto, 6tot *or-io rcpdpu,td tou 61ouv 1crpr1lrl nu-

rcv6rqtu,, rcol,rl Oeppucq rcat r1)"erctptrcr1 oTCIYtporqro KCLI u\yq[ uvtolq oe

8urBpatoq. Ot rupug npooOrlceg tcov rcpupd,trrw crl.otrprviou sivot o 1o1"rc69, o

oi6qpoq, to poyydvlo, ro payvrloto to zrupitto KOt o ryeuSd,pyupoq. H eni6pctol1

rcov npoo0rlrrirv otrq t8dtqrtq Tou o,l"oupwiou <po,ivovtcrt orov ntvorco.
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I(ripreg npoo0rlxeg xpapritrrrv uluouprvfou Kor q eni8poorl rouq.

XAAKOE

Ie noooor6 ttri,g I2o/o, nporco)"si Be)"riotor1 rqq pnxovlrcqq ovtoltlq Ko1 rqg

KCI,mpyoolp6qtog. H orctr4puvoq efllruy1dvetur pe rcotorcp(pvlorl.

IIAHPOX

Ie prrcpd noooord, Be)"ruitver qv ovtolq Ko,lrq orc)"qp6o'1to Ku,1, ruut61povu,,

pertirver rrq nr0av6tqteq Oeptrrqq pcoypd,tcrtoqg rcto rq piteuol.

MAffANIO

Be)"flovet tqv o)"rctp6rnru, Kot, oe ouv6uuop6 pt€ to oi6qpo, rI Xorsllot-

trr6tqto,.

MAfNIIIO

Be)"fl6vet rTl lrTl1ovlKq uwop'1 Kol rtlv uvtolq oe 8roBpcoorl. Ie noooor6

peyu,Iutepo ano 60/o, nporcu)"ei orl"rlpuvorl pe rco,torcpr1pv1ol'1.

fIYPITIO

Be).nrirvet, rcotd noll, rq 1urtuotl-t6n1ru Kol rqv uvtopl o'e 8rdBprooq.

WEYAAPI-YPOE

Memvet fll Xurs"Dolptorrlro, o)")"o, oe o'uv8uuopo pt u)")"o ototleiu npo-

oOr'1rcr1q, Belnrrrvet q pn1ovlK4 ovto1t1.

ONOMATOAO|IA KPAMATAN AAOYMINIOY

Ot rcor6trc6g ovopooteq totv rpa,potcrlv o)"oupriou, otipqrovo ps rqv

Aluminium Association (A.A.), u,note)"otvtu,t on6 buo p6pr1, to onoic, XcDpi-

(ovru,t pe zcorl)"o.
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To nprbto pspog ozcore)"eiror oz6 tfooeperq o,prOpouq, Torv onoictv 11

orlprooio, efo,prutot aTco ro edv zp6rcerro,r Tro, rcpdtrro 8rop6prporoqq n yro rcpupo,

xureuolg:

(o) Irqv nparrl nepinroroq (rcpd,poro, 6rop6p<proonq), o npcirtog oprOtrroq u-

ro6q)"cbver ro rcf pro ototleio npooOqqq (rcivorcaq 15. 1 9). O 6sri, epoq

Xpr.lolpoTroreircr,r yro vCI, 6r1l"cboer. rpozrozroqoslg rrrlv opirov nepwrcrtr6tqtrlv rolv

orcoOu,porrirv. T5)"o9, ot 6fo rel"euruior opr0poi, onlv rcepizrrCIon trlg oetpdg I

XXX, 8ivouv ra" 6ercu6rrc6 fioooo'ud, yro nepterctrr6rnrq ol"ouprviou

urlrq)"6repeq rou 99,00oA, evrir oolv zrepintcoorl rcpotrrororv o)"oupwiou d,)"l"cov

oerpcrrv, or 6rio tel"eutuior uprOproi XpnorpoTrotouv'usr onorcl.eto'urrcd, yra, tov

npoo8roprop6 tqq edrrcrlq rconlyopiu,g tou rpdporog rqq orrceto,g opu6ug .

IIINAKAE 15.19 Kco8trconorno'rl, rcord, ro ouornpo, A.A., rrrrv rcpopdtrrrv 6ta-

popqCIorlq rou u,l"oupliou, crva)"oyo pr rCI, nlpta ororXeio npoo0qqq.

$) fq 8eutepq neptntoroq (rcpdpo,rcr Xuteuoqg), o npclrrog optOpoq

uno6r1)"cilvtt, entorlg, ro rcr5pto otorlsto npooOqrcr'1q (nivurcu,q 15.20). O Seurepog

rcat rpiroq aprOpoq Eeilvouv tr1v et6rrcr1 rcorqyopta tou rcpdpotog rrlq orrcsiug

KAAIKOX KYPIA IIPOIOIKH

lXXX
A)"ou pivro e)"d1roqq rcu,0up6rr1ruq

99,000

2XXX Xo).rc6q

3XXX
Moyydvto

4XXX flupitro

5XXX Ma,yvrloto

6XXX Mo,yvqoro rcot rrupitro

TXXX Yeu66pyupog

8XXX A)"),u ororleicr

9XXX
Mq Xpqortrronororipr wq oepd,
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opo6oq. O t6roptog o,pt0pr6q, o onoioq Xcopi(stur pte re)"eio on6 toug tpetg

nprirrouq, oqopu q pop<pol"oyio rou npoi6vtoq rng XDrtuong: Me pq66v (0)

uno6r1)"cirvsror 6tr np6rcerrot yto, 1ur6, ro onoio 51er u,norcn1oet qv te)"trcq tou

popqo),oyi.u pe rcor' eu0eiov 1rireuoq, evcir pe 6vo (1) unobq),.ritvetCI,r 6tr

np6rcerror ytu, n),iv0orprcr. Merurpoq tqg op1uqg Xnpltcn_c ouorooqq

uzcoSrlLcbvsrcr,r pr wc, ypoppa trrnpootd orc6 tov rcro6rrc6.

[IINAI(.A.I 15.20. Kor8trcorcotqo'q, rcotu, to ouornl"to A.A., torv rcpaptorov IU-

r€uoqg tou d'"oupwiou, uvo,l"oyu ps rCI, KDpto ototleio npoo0qrcqq.

IIINAKAX 15.21. Ko8trcozcoino"n. rco,td to o-uorluo A.A.. trov rcpo,u0trrtv o-
)"oupwiou. ovd)"oTs lre trq rotepyo,oieq fiou 6Ioov uzrootet.

KAAIKOE KYPIA IIPOIOHKH

lXX.X
A)"oupivto e)"d1torqq ro0op6rqtog

99,000/0

2XX.X Xo)"r6q

3XX.X
flupino rcar 1u,)"rcoq q pcyv4oto

4XX.X fluptuo

5XX.X Mo,yvqoro

6X,\.X Mq prlorponorof trrwq oerpd

7XX.X Yer-r6o,pyupoq

8XX.X Kaooirepoq

9XX.X A]"),s ororleio
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KOAIKOE KATEPTAEIA

F
I rporov orrurE TTopnxun, xurprg pnxqvrKn n uepurKr
KgrEovqoiq.

o Av6rnqoq

H
Ev5orpdXuvorl, pr6vo yro ro rpo;roro 6rop6pgooqg

HlX

M6vov evdorpdXuvorl, (ro X ovogfperot oro BoOpr6

evOorpdluvoqq): Hl'1 : Kpdpro eAdXrorqE ortrr1p6rr1rog

H12:  Kpdpo or<Aqpupdvo rars25o/o H14:  Kpdpo

orArlpupi6vo rord 50% H16: Kpopo orAqpupdvo roro

75% H18:  Kpdpro orAqpupfvo Korq 100% H19:

YnfporAqpo rpo;ro

r{z)(
H2X Evdorpdluvcrq oroAouOo0pevq o16 ov6nrqorl

onor<orooroorlg.
To X r<u;rolverqr qrr6 1 ritrlg 8, urro6rlAtr.tvovrog ro

Bo0po orcIqpuvoqq pero rrlv ov6rnqoq.

H3X

H3X EvdorpdXuvoq oKoAoueoUpEVrl on6 0epprxq
Kqrrpyqoiq orooeponoirlorlg ot XopnArl 0epporpooio,
rrpoxe rpevou vq onorpe uXOe[ orAqpuvoq A6yir,t
yqpovoqg. To X rupoiverot qn6 1 6tlq 8,
urrodqAci.rvovroq ro po0p6 orAqpuvorlq rrprv o116 rr1
n r n A  c  n n n n i n n n
v  I  v v e y v  |  '  v "  

t v '  l .

T
Oepprrrl Korepyqoiq orArlpuvoqE pe yqpovorl.

T1
Boqq o116 rr1 Oepporcpooio 0epprlq popgonoiqoqg rot

guor14 yqpovo4.

T2 Bo<pr1 on6 Tn eappoKpooio 0epp46 gopgonoirlorlg,

pqXovrrq rorepyooio ev q;uXpcir rot <puorrq yrlpovorl.

T3 Oep;rrr<11 KqrEpvqo[q opoyevorrofrlong, Bogn,

rorepyoolo ev quXpur r<or guotrq yqpovo4.

T4 Oepprrcrl Kqrcpysois oUoyevorrolnor1g, po<pr1 rot

<puorrq yqpovoq.

T5
Bogq on6 rr1 Oepporpooio Oepprlq pop<ponoiqorlg rot

reXvqrq yrlpqvon, oe Oepporpooio ugqA6repq ourrlE

rou neprBdtrAovroE.
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KPAMATA AIAMOPOO'HE TOY AAOYMINIOY

Kpriputu AI nou 6ev oqiotovrot orl"rfpuvoq 6opr[g pe 0epptxt{
K(IttpY([('r(I.

llp6rcenot T1o, ro, rpdpo,to trrtv oetpcitv 1000, 3000 rccrt 5000 (nivoruq

15.16). To rcpcrputs outd, eivot povocpcrorrd, pe prrpd nooootd ercy)"sroputctv t'1

peoopecul")"trcilv sv6oe0Jv. Ot pq1avtrc6g rouq t6r6qteg pu0pi(ovtcrt pt

rcorepycrofeg or],rlpuvorlq, ps rn 8qptoupyio opturcr.rrv oteperrtv 8tcriupc,tcrtv rcc,t,

rupiorg, pe rnv s7rcr,rco)"ou0ouoo ev6otpdluvor'1. Itov nivu,tco 15.22,

ruo,pouoto(ovro,t ot p6oeg trp6q rCIv irn1ovrrcrbv r8totrltrrlv KcLt ot K)ptsg lpqoetq

o pto p6v rrrv rcpa p d,tcrlv rq g KCI,rqyo piog ctutt'1 g.

T6
Oep pr rr1 r<orepyooio o proyevonolqor1q, Bo <pr1 rot

reXvqrfl yrlpovoq, oe Oep;rorpooio uqr1tr6rep11 ourrlg

rou neprBoAAovrog.

T7 Oepprr<4 r<ore pyoolo opoyevonoiqong Foqn, Oepptrrl

rcorepyooio oro0eporoiqorlq.

T8 Oepprr<q xorepyoolo opoyevonoiqong, Bqgn,

r<orepyooio ev rpuXpt^r ror relvqrq yqpovo4.

T9 Oepprrn rorepyooio opoyevonoiqong Pqgn, reXvqrrl

yrlpovoq Kor Kdr€pvqoio ev quXpt..t.

T10 Bqen qno 14 Oepporpooio Oepprlg popgonoirloqq,

rorepyooio ev quXptr.r ror relvqrq yr;povor1.

w
Oeppr rr; rorepyooio opoyavorro[qo4g. Xprlot ptorrot Eirqt

;r6vo yro ro rpdporo, nou ugiorovrot orlrlpuvorl pe

yrlpovorl .

.l

59



I
I
I

I

!
F
F
I
I
I
h
F
F
E

nINAKA: 15.22. Mtotq rtpiE pqXovtrd.tv tOrorfrct-tv Kor KUprte Xpnoerq

rpoporu-rv Al nou 6ev ugiorqvrqr orr\r lpuvoq 6opnE U€ Oepptrc4 KqrspYs

o iq .

MHMNIKE: IAIOTHTET

oo.2

060-0

1 060-H16
1060-H'18

1 1 00-0

1 00-H1 4

1 1 0 0 - H 1 8

-0
-H 14
-H 1B

- H 1 4
-H 1B

-0

u a A

-H38

ANTOXH EE

KONOEH-

(MPo) (MPq) (%) (MPq)

28 70 40

1 1

6

35

9

6

30
B
4

22

I
A

26

B
6

25

1 0
7

22

1 0

7

- Ie 5y 108 r<Or,\ouq.

XPHEEIE

Ie Btopqyovieg XqPtxeg, tPoqiPurv,

rpuoyevenrrlq. f to rotooreurl

6elopevdrv.

Iuvq0q npo tovrq, onou 6sv

qnqrrouvtor oulqpcveq ovtoXdq.

En[vduoa( Krtpiojv.

l6reg yprloerq pe rr1 oerpo 1 100, dyouv,

opog, ror\rinpe q p4Xourdg t6otqrtg.

Onoq xot q oetPo 3003.

Ir4v orro6optrq Kor Trl ouiAllvoupYio.

fleptdXouv 1,40lo Mg.

Irq or,rtrrlvou pyio xot leBrponotlo.

f1e prtXouv 2,5%lVg xst 0,25%Cr,

l-ro ouyrotrr\11tiq KoTooK€utq Kol

oo,\qveg, nou ̂ flroupYo0v os oqlqoolo

neprBoMov. flepriXouv 2,7%Mg-0,B7oMn- 0, 12okcl

90
125

35

90

130

40
145
185
70

200
250

55

165
200
90

210
255
1 1 5

240

275

110
130

80

130

150

30

50

60

4J

62
70

65

1 1 0
1 1 5

60

1 1 0
120

1 1 0

120
1 3 5

1 3 5

140

1 5 0

1 1 0

1 5 5
200

1B0

245
285
1 l E

190
220
190

265
280
240

300

340

. Ierpd Kpopdrov crl"ooprv[oo 1000

To rcpoporo oorng rnq oelpog firpl6xoDv roDl"u,Irorov 99yo Ai. Or flp6q

rov pq1ovlKrrlv rouq t8totqtcrtv eivcrt 1clprq1"6g, o)")"6 Ba)"ttcilvovrot ps ry6o-

rpd,f)vo'q. Efvot rcuto)"hr1)"o Tto KorspTcroiu sv VDXpd) Kc,t ovr6xouv onpclvrtKd

or oTpq Kol 0CI,)"dooto orp6oqolpo. llcrpouortr(ouv Ooupootu r1)"ercrplKq

u,TcDY1p6Tnr0, xpno'lpoltotouvTcll TtcL rTlv Kc[TooKtull o-upp6rcov, rcoko8lcov,

K.I.zr.,- Oepprrcr'1 CI,yoTlporqro, -IptlotpoTrotofvrcll Ytu rnv KotOoK€Dtl K0)"op1q6p

K.L.TI.,- KCr,l KCrIn ovroxtl oe 71016 Xopnlsq Oepporcpu,oieg. Or Koptor€peq

CI,KCI,eCI,poitq fiou 7rspt6xovrc,t o'ctDt6 r0 Kpd,poro eivot o oi8npoq KOt ro Tropirto,

os 6uvo)"tK6 noooot6 turg lYo (rcpdpo I 100) .

' r h- .:60r i-,() N'  - r j  
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. Eerpri xpapritrov ol,,oupwlou 3000

llp6rcettor yto, rcpo,puto ol"ouprviou, pe niptu npoo0qrcq to Mn. H

p6yrorq 6tu,)"ut6rqts, rou Mn oro AI zcou eivut 1,8%o o'rouq 659"C, e)'ottd)veror

ypqTopo p€ rn 0epprorcpuoict (o1qpo 15.33).

1r: f r l : |

Sdlo
AI 1il ze 3L-1

Fieprenr*eorlrd ss fuln {1'+ r".8"} -:+

IXHMA 15.33. AtdypuppCI, Looppozrtcrq to:v <pdoecov tou 8tpepofq o-uott'lpotoq

AI-Mn.

To Mn svd)varot l"ts ro AI, oXrlpati(ovtoq q peoopeto)")"ttct1 6vooq

AIeMn. H or)"r1puvon rou AI pe npooOrlrq Mn, ot nooootd ptKporspcr o,7ro

l,Syo, orpei)"etcn otq 8uozropcr tqg svolo-rlq uutrlq p6oo otrlv petcr)"Lrrcr1 pqrpo

rou ol"ouprviou. Iuylpovotg, tl Trcx,pouoicr qg AIeMn aporcu)"ei uu(1ot1 qq

Oepporcpu,oiog ovarpuotd)")"coor1g rou rcpdporoq. H npooO1rc4 Xatrrcot, ot

noooot6 0,I2o/o, nporco,)"el ou€non rnq pq1crvtrcr'1q toug crvtolqq (rcpdpo 3003).

H apooOqKn Mg, ot Tcooootd trrrrcp6tspo, o,rc6 l,zoh, entqfpet 8eutepoywrl

or<l.r"1puvoq, l,6yrtr roo oxqporlolrou otepeorl 6tuh-ttrrotoq (rpopct 3004).

To rcp6pu,ta AI-Mn popgo?rolorlvtot turol"o,, ovt€1ouv ornv CI,rpooqot-

prKn 8uBprrloq Kcrr ouyKol"l"cbvrur erko)"cr. Avttrco0torouv ro rpdpotu tqg

oepdq 1000, o€ seCI,pt"toy6g 6noo oTtolrouvrot Be)"ttotprweq pqxovrrc6g t8rotqteq.

F(AlsMn )

. Eerpft xpapricarv oi"ooprvioo 5000

6 l



llp6rcertot yto rcpaparo al"ouprvtou, pe rcr5pra npoo0qrcr1 to puyvqolo, o€

nooooro ptrcp6tepo rou 4Yo.I'u,u'ro (oXnpo 15.34), to peyo)"rltepo p6pog roD

Mg Bpiorero,r oro orcpso 6ro)"upro Ko,r ro uno)"otno yte*yet orn fr€ool-teto)")"trcq

svclton MgzAIl (rpaon B), q onoia eivo,r orc?,"r1pq rcur eu0pouotq.

3n 30 4fl 5L1 6-l] ,r[t ED

flsplsrcTlrcorflTft os Mg ic,b K.F.l .-

IXHMA 15.34. Ardypoppo roopponioq rorv rpu,oeolv tou 8rpepouq ouotqtrrotoq

AI-Mg.

To rcpdpu,ro rqq oepdg 5000 zcopouoto(ouv p6tpto ptlXcrttctl uv, olq, nou

Bel"rrcirvetcn pe w8otpoxuvorl, oe Bd,poq, 6proq, trlq o)"nporrpaq toug. Otov

Bpiorcovro,l orn psro)")"oupytrcr'1 rcotd,otoot'1 O, pnopouv vu 8topopqroOouv w

VDXpd 11 w 0eptrrrir. Iuyrco)")"rbvtot eurco)"c, t1oov uvnlq ovtopl oa Oal"ooota

8tdBpcrron Kol Tro,pouoto(ouv enrqo,vero Kcrhlq Trolornrclq petd o,n6 ).eiovoq rcut

ovo8icoorl. }rry nepbwoon lroCI np6rcettcrr vcr uzroororiv rftoteq entrpovetarcfq

rcotepyooieg, 0o nptna ro 7[0o'0o.16 rou ot8tlpot-r Ko,t rou rruprtiou vu,

6to,rqpofvrol ot Xoprl)"o enine6a,.

Kpdpata AI aori uz6nervtot trt oxlur{puvoq 6op{q pe 0epprxfg

KoftpT(Io[tg.

f ' lporerror yro rpoporo rt.r-rv ostpcilv 2000, 6000 rql 7000. Irov
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rr lvqKq 15.23, TTqpouotq(ovror ot U6oEE TtU6E

Kqr or  K0prss xpnogtg optopdv( ,v  Kpquqr@v rns

TUJV pnXOVrKC()v rorOrqru.rv

KqTrlYoplqs quTng.

nINAKA: 15.23. wteoeE rrptE prlxovrrcov r6rorrpov Kqr Kupr€g Xprtoag

rpoporclrv Al nou unorcerwor oe or,\rlpuvon 6oUnC;re eepprrxfg Ksr€pyq-

oi€9.

MHXANIKEE IAIOTHTE:

KOAIKOI

KPAMATOE

oo,2

(MPq)

Ors

(MPq)

' ^ffi#;' xPHEETE
('k) 

gpo)

2014-0

2014-T4
2014-T6

2024-0

2024-14
2024-T6

606 1 -0

6061-T4
606 1 -T6

7005-0

7005-T6

707 5-0

707s-T6

100 20a

290 420
430 480

100 200

320 460
390 475

55 125

150 245
275 410

20

400

B5

295

200

360

230

570

20 90

18 140
12  125

20 90

18 140
10  125

25 50

22 90
17  100

20

1 3  1 5 5

1 7

1 1  1 6 0

6070-070 145

6070-T6 365

Aoprro ororXeio oepooroqcbv r<or

ntrqroiurv gopr4yci-rv. llepr6Xouv

4,4%Cu-0 ,5%Mg-0,8%Mn-O,B%Si .

Irqv oepovounqyrx[, oe o<eAero0g

orrodopdrv, KoXIieg, o0Aqrxo ei6q.

l iepreyouv  4 ,4%Qu-1 ,  5%Mg-0,6%Mn.

:€ opoqcbporo ourorrvrlru.rv xor

goprqyt.rv, orrlv orxo6oprrrl, oe

nulcilv€q ror oyrr.ryoOg. flepriXouv

1 % M g-0, 6%Si -0,2o/oCr-},3o/o Cu.

Ie ouyror\Irlrdg rorooxeueg ror

orq vounrlyrrrl. fl eprdXouv 0, 8%Mg-

1,4o/oSi-},7 %Mn-0, 3%Cu.

l-ro ur\rro o6rrov ror orbqpo6popxcov

pero<popti.rv. fl epreXouv 4,SohZn-

1,4okMg-O, 12okCr-0,4o/oMn-l, 1 5o/ozr

Irqv oepovounqyrrr l ,  orqv rorooreuq

onlu.rv, BoABi6u.tv, o0Aqrtrurv erdurv.

f lepriXouv 5,6o/oZn-2,S%Mg-1,6%Cu-

0 ,3%Cr .

- t€ 5y1 0B r0rlouc .

. Eerpft Kpopdrrov o),ouplviou 2000

flp6rcerrur ylo Kpdporu AI-Cu, 6nou o Xo)"Koq neputxerar os Trooooro 2,6-

6,30/0, Kot 71CI, Kpotloro Ai-Cu-Mg, 6nou ro 1.roTvnolo rculroivrru,l psro€u 0,5o% rca,r

1,5o . H orc)"r1puvon qg 6opnq s?rlTuT1dv€rolp€ KoroKpnpvton rov svooeov CuAIz

Ko1 CuMgAI2, fto1J Trpoo6i6oDv oro Kpdpo, elorpsnrc6q pn1ovrKeq t8r6nltsq, (zivorcaq

15.23, onpo 15.35). Iro nu,pu8srypo ro Kpdpo 2024-T6 ppiorer mpeio lpqon orqv

0,spov0u?rnTlKn.
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IXHMA 15.35. Ato,ypoppo tooppontoq rcrlv <pooscov tou 8rpepoug ouottlpcltoq

AI-Cu.

H npooOqrcq Si KCrr Mn, o€ Trooooto prrcp6rspcr rou 0,8oh (rcpdpg 2014),

euvoei Tov olqpottop6 tetpupepcbv ouotuttrcrilv r0 ozroiu, Bpiorovtcrt oe

Suonopd rcot pe),ttrilvouv rtq t6tot4reg rqg pero,l"Itrnq pnrpcrq'

H nopouoio rou Fe oulvcr orco$etKvuetot B)"uBepr1 e{crrtiuq rotl oxlportopou

rlq Avo)onq cu2FeAI7, I o7roio otepei un6 to ortp€6 6to'Iupo pepoq tou

1u,)"rcou, e)"CI,ttd)vovrCI,g rn 6uvot6tqto orclrlpuvoqg rTlq 6opng Esv cr'rotooo'

Trpoo'rsetl o-uT1povoq, KCL1 Nt, oplpg1n(erut Tl evoon AlgFeNi, ruou npoo6i6et

oro rcpd,pcr nolu rco,Ir'1 prllovtlcq ov,o1n, VtXpL touq 230"C. frcr tupo8etytrrcr, to

rcpa,pcr 2618, ps ouorcrorl 2,3Yo Cu-l ,6YoMg-l% Nil,l o/oFe-o,I9oh si-},07yo

Ti, lpqotporcorcitgt YtCI, Tnv rcgtuorceoq orotleiolv TcJv rouppnorcwqrtlpoJv rov

ufi tpn XnrtKrbv oepontrov o:v.

To rcp6por0, rng oerpog 2000, pet6 on6 Fo<pll rcoi yqpcrvoq, 61ouv p6tpto,

ovro1n o11 6dBp611on Ko1 o-uTKo)")"d)vtu,r 66orol,o, 6t6tt ot (cirveg, ot yettovrrfg

fipoq rnv rceptopl rnq ouTKol)"qorlq, un6rcawtc,t oe cw6ntrloq e(ow[o,q tou

sntBu),,).6pwou an6 rn oulrco)"Ir1oq $epptrori rcfrc)"ou' pe urcot6leopo ot

pqlcrvrrcSg toug t6t6tqrtg vo e(oo0evouv orlprcrvttrcd,.

l ' ]  :0 i0 40 5U ts

9{ .$[l jc 60 5 0 'rfl
rf i 80 90 At
l l }  10 L0 i l

t6 -5  _ t ' -  l+ r
pt=-- -d :t.s,l =,.,
d j i  61  04 .1J
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Ecq oetpd, 2000, avqrcouv Ko,r ro, xpripoto AI-Li. To )"iOro eivot to a)"o-

qpurspo peto)-1"rrc6 ototleio. fra rcoOe I o/o npooenKnq }"r0iou oro ol"oupivro,

nporca),eirur trrsio:or1 rou Bupoug roo rcoru -3oA, Ko,1 ou(qor1 rou opiou

e)"CI,ottrc6rqrog rcuro -5o . flopotr I Feyrorq 6ro)"ut6r1ro, rou )"rOiou oro o-

)"oupivro eivat 4"2o/o, oro, epnoprrcd rcpopoto, AI-Li, ro Troooor6 sur6 rcupoi

v6ru,t on6 1 o/o taq3Yo.

H avdn,u(q to:v tcpopdtcrlv o,u'urbv, cllg CI,p1lKo o161o eiye rq pstoroq rou

Bdpouq rov oepoorcogcirv Ko,r rov 8opruccbv ororleirov rrrrv 8tootqpozrl"oirrrv,

l"6yro qg ptrcpqg rouq 7ruKv6tqtuq, qg uryrllqq pqlovtrcrlq rouq ovrolqg Kcr,l rou

uyrl)"ou er8rrcof p6tpou e)"soarc6rqrog. fto rua,po8erypa, ro 25o/o rrov 8optrcrbv

oTorleirrrv 'ucov el.tKonrtpaw EHl0l rqq British Westland (15% rou ouvolrrcou

rouq Bdpouq) rcotu,orceuo,(ovtar un6 to rcpd,po AA8090. Enioqg, rcpopato AI-LI

Xpnolpofiorouvrcr,L orqv rco,to,orceur1 8oprrccbv otorleirrrv rov prootrrbv

orpouorrKcirv oepoorco,qrbv Y AK-36 rccrr MIG-29, toJV oepooKoqrirv C-17 u1g

McDonnell Douglas, rcDv Boeing 777 rat rcov .4'330 rar ,4.340 rqq Airbus

Industries. Irlpspa ra rcpdprors AI-LI, Bpiorcouv rcut no)")"69 o)").eg e<pcrppoy6q,

)"6yro qq ruohi KcrIIg uvrolqg rooq os Kolro)orl Ko,l rnq uvn)"Iq prqlovrrcrlg touq

uvrop1q oe Xupq)"69 Oepporcpooieg. ftc nu,pa6srypo, ri McDonnell Douglas

rcutu,orcsuo(et ano rcpdporo AI-LI ttq 6e(opev€q uypou o(uyovou DC-XA.

. Xerpri xpupritcov o?,ooprvfou 6000

llp6rcstror y1o rcpo,poto, AI-Mg-Si. H orlr'1puvor1 rnq 6optq roug

o<pei?'"stor orov oxnportop6 qg 6voloqq N{92Si, oTqv orotu,, ouvrl0org, ptrtxcl ro

orivol,o qg po(og rttlv ororxeio:v Mg rco1 Si, pe )"oyo po(rbv (Mgisi) ioo npog

l,73.Kanotu, neplooetu, Si,6ncog, 1I.1. oro rcpopo 6070, Bs]wrcirvet trq pqlcrvrrc6q

r8rotqreg rou rcpdpo,roq, €19 Fopog u1g uvtolqq roo or 6dBpcrrol1.

Optotrrevo rcpo,poro cqg oepd,q outqg, nepr6louv zrpoo0r1rceg Mn, ot no-

ooor6 ptrcp6repo rou 0,8olo, rco,r Cr, or ?rooooro prrcp6tepo rou 0,3oh. Aut6q or

rcpooOtlrceg ouvrel"oilv orrlv Beltirooq rqg pqxcwrKnq ovro1r1q, rnq

8uoOpauorornrCI,q rcor unoBoq0ouv rr'1v ercLfnrDvorl rov r6rcrrov. H npooOr1rc4

1u,)"rou Bel"rrcirvet, ezrfoqq, rq pnxovrrc6g t6r6a1mg roo rcpdpcrroq, oroT6o'o ro

moooor6 Too 0o nptnet vo nopopfvet ptrcp6tepo roD 0,5o , 1"6yro rnq

tout6lpovqq peiaroqq rnq ovro1nq oe 6dBproo'r1, nou nporcol"ei.
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To, rcpo,trroro rqg oetpdg 6000 poprponorouvrsr w Oeppcb ro,t ouyro)")"rb-

vrut euro)"o, ouylp6vrog 6e, rua,pouoto(ouv rco,)"r1 pr11avrrcr1 oupTr€ptqopc, oe

Xo,prrl),eq 0epporcpaoi.eg, ol"),o q Xpnon roug zr€propi(erur p61pt touq 150"C.

Tf)"oq, no,pouo'ro,(ouv e(otperucn uvrolr1 or cr,r!"roo<putprrcq 8tuBpcr;oq Kcr,r or

8toBporotl un6 pqXuvtrcq roro,n6vqon .

. Egtpd xpapdrurv oAouprviou 7000

flp6rcenor yro lcpopura AI-Zn-Mg rcur yro rcpupora AI-Zn-Mg-Cu. Auto,

Vera ano rcord),?"r1)"eg 0spptrc6g rcorepyootsg, Trcrpouoro(ouv 14 rcohrtepeq pn-

XovlKrq r6r6opeq oru'61"o to rcpd,;ro,to rou o)"ouprviou.

To noooor6 rou Zn peruBu)")"erot ano 4o/o ttu:g 8o/o rur u,ur6 tou Mg ano 1

% 6roq 3%. H enttuylcrv6prwq orc)"qpuvoq 6opng orpetLetot rcupirrrq ornv

rcoturcprlpvro'l rqg svoorlq MgZn2. llpoo0rlrrl 1o)"rcou, o€ Troooor6 pucporepo

rou 2o/o, nporcu,)"ei orcIr'lpuvoq )"6yro tqq 8qprrcupyiog orspsou 8ru,hitrrotoq Ku,t

rcotcrrcprlprvrorlq. Oot6oo, I firr,pooolo 1o,]"rou psrrbver a1v etrrBonrorqro, rn

ouyrcol"Lrlotp6ulto Ko,r rn 6uo0pouor6rqto rc-rrv rpopdrcov AI-MgZn. llupouoio

lprotrriou, o€ Trooooro prKporspo roD 0,3oh, Belwtcbver rrlv ovtoltl totv rpupotorv

uutcrrv oe 8urBpcoorl un6 pqlovtrcr'1 ro,to,n6vqon, svo nopouoiu, Zn BeXttulvtt rn

cruyrco)"i"r1orpr6tqrd touq. Ta rcpdpu,ro qq oetpd,q 7000 unoBd)")"ovtot flirco)"s

oe 0epptrc6q rcotepyooieg, 7"6ycrr tou peyd,),ou Oepporcpuorurcoti eupouq rnq

zreptolrlq oFoysvoTrofnonq rouq, tqg rculr1q touq epBo,nr6nlraq, -gviote n Fsqn

fipoyporonotairu,t orov o6pu,,- Ko,t rov o1enrcd, lopq)"citv 0epporcpo,orritv

yrlpo,voqq, on6 q Oepporcpcroicr neprBd)")"ovtog orouq 160"C. Aoycrt rou

ouv6)"ou rrov t8torqrcov crurrirv, ro XcrpoKttlptoarcd rorv rcpopdrov qq oepdg

7000 6sv u)")"ot6vovrst rcord, rn ouyrc6)")"r1ot1 roug. Oot6oo, n

ouyrco)")"r'1otp6a1rd rooq ropotrr6ver p6tpto,. To rcupt6tepo Fercv6rrqpo trov

rcpclpd,trov ournq u1q ostpd,g eivot 11 peropwt1 o,vtop'1 w 0epprit, 6tot, t'1

0epporcpooio Xpnonq rouq TrCI,pupSvat XopnM (6roq 120"C). Tu rcpd,pru,ta,

ol"oupwiou rnq oepdq 7000 XpnotpoTroto'tivtctt, rcupfcoq, ornv rcotuorceurl

Soprrccbv o'uorletcov oepooKoecirv ror rpqpdrov rcutoorgucilv Trou u<piotovtar
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roxupn Korclfi6vnon, 6fiou crnottorivtot uyq)"r1 pnxovlKq ovroxn rcut o'vtop1 oe

6tdppcrtotl.

KPAMATA XYTEYEHE TOY AAOYMINIOY

H nor6tqr0, K0,r r0 x0,pcrKrqptortrcd e.v6g rcpdpro,toq riteuoqq 6to<p6pouv

u,n6 ercatvu, rcov rcpopd,ro:v 6rop6pqoonq. To lutd e(opnlpoto, 61ouv optonrcrl

rco,t ro0optcipevq popQq Kcrl 6ev u<ptorovrot n)"6ov rcopio n)"o,otrrcq 'tla"-

pop6p<pooq.

Tcr efrrcd xop0,Krnprourcd, nou npbnet va e(oorpo)"i(et wo rcpdpu, x6tzu-

oqq u)'ouprwiou eivCI,r: 1 rcgl,r1 lureuotp6rnrg, q onouo'lo proypcrtcrlcisov KcLt rl

oprotoywr.lq K0,rcr,vopn rou nopcrt8ouq (o,t6)"ereq TIou FTropei vC[ nporc)"q0ouv

).6yro qq ouoto),qq roD petd,)-l.ou tcstd' q otepeonoiqorl), n nu'poycoyt'1

l,enr6rcorcrccov Xlttcrtv ovnrcerpfvoJv, I ro1"r1 uvroxq w oeppcb KCLI Tl rcOffi ovtolq

oe 8tdppoorl.

or xopq),€q oepporcpooieq rn€nq rrov rpopdrov ro1) u)"ouprviou, enltp6-

Trouv rnv sru,vCI,xpqortrroruofqoq rcov rcul.ountcilv 10tzuonq fiou TrpCI,ypu,roTtoreitut

pt rpstg tp6nouq:

. Xfteuoq oe rippo. H p60o6og e<pappo(trCI,t Yto illv ftCI'pclToryn ptKpnq

noo6nltog otrroirov lutcbv o,vnrcetp6v{Dv, no}.tizt},otcctlv elclpqpdtcrlv t1 o'vtr-

rcetpfvcrtv r8taitepqq 6oPnq .

. Xriteooq oe pero?,)"rx6 tfzo. To rcpd,po lutefatu,t pt rTl Botloeto tqq

Boprialtcrq n Xspqlng nteorlq. Me tq p60o6o ourR, ta' no'puy6pwcr lutd no-

pouotd,(ouv ptrcp6tepo noprb8eq ot ouYKplon Fe tnv nponYoupwq pe0o6o

Xursuonq. f)ot6oo, q p60o6oq ovrev$eircvutcrt orrlv. nepizrtrrloq rotgorceut'lq

e(crpq p dtcov, epyu,),etcov q ovnrcetp fvcrrv no)"rin)"oK1q Yeop etpictg'

.. Xfteooq un6 nfeoq. Me 11 p60o6o ouol )"opBdvovtcrt }"efit6rorcrco XU-

ra, pe )"eteg ent<pdvereq Kot YtCIpsrptKn crrpiBeto'
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nf NAKA: 15.24. Mfcreg rrpdq pqXovrrdlv r6rorqrc"rv Kor Xpnotrc' XCIpoKTn-

prorrrcbv rpoporulv oAoutrttviou, nou nopoyovrol pt dtotpopeq rsxvlKtq XU-

TtuorlE.

TEXNIKH 
MHXANIKEI laloTHTEE

KPAMA oo,2 ors e XPHEEIE
)crrEYEHE (M Po) (MPo) (%)

8.0-F :s quuo 97 145 2,5 l-to yevtrdg Xpnoerg'

2.0-T21 Ie oPPo 125 185 1

2.0-1571 re ouuo 205 220 0,5 
Fto rrlv rorooreuq BorBi6t'-tv'

2.0-T77 Ee duuo 160 275 2 ru'\tv6poxegolurv ourortvrlrurv'

.0-T57'1 Ee uerqtrIrr6 runo 235 205 1 ep96,\ov, rAn
T61 Ee uerql 116 r0ro 290 325 0'5

.0-T4 re oppo 110 220 u 
,,o npoiowo uqrnAng owoxng,

.0-TO Ie oPPo 165 250 2

.O-F Ie uero,\,\tro runo 110 195 2 fts YsvrKdq Xpnoerg'

19.0-F Ee oppo 125 185 2 l ts rp(paro Unxovurv

Ie PeroAAtro r0no 130 235 2,5

19.0-T6 Ie qUUo 165 250 2

Ie PeroA,\rxo r0no 185 280 3

5.0-T6 Ze cppo 175 240 3 Trs rqv rorooxeurl lpnuorc'rv

Ie peroAfuxo r0no 190 290 4 prlXovti-rv, qwr\ttlv, nlqroiuJv

55.0-T7 Ie oulo 250 265 0'5 orpoqo,\t.rv, (owov rpoXcbv

ts ptTqAAlKo r0fio 210 2Bo ' ourortvqru'rv' ;touotxti'rv opyovt'lv'

KATT.

,0-TO Ee oPPo 165 230 3'5

!e PeroMrro r0no 185 265 5

O-f7 Ie oPPo 210 235 2

Ee PerolArro r0no 165 220 6

.0-F Yno nieon 170 325 3 Onoq rq 355 0 rqr 356'0'

.0-F Yno nieoq 165 330 3 Onoq rs 355 0 rsr 356'0

l-ro rrlv rcrooreurl peyolu.rv Xur6v.

13.0-F Yno nieorl l4o 300 2,5 no^0nAorrlg yeoperpioq & ptKpou

noXoug, 6nou qnqtreirql uqrqAn q-

To ,Kpd ,p0 ,T0 ,p teuo r ,1q7 [sp t6xoDvpsYo} ,UT tp tqT loooTr lTeqoTo lx t i ov

Kpopd,rooqq, crt'6,r1 rCI, Kpd,pora 8tu,popqooTlq' Tu' otorleta utto' oxnporiqouv

sDrqKrtKd, lrslovovroq 6tot, rtq 0epporpuoieq p5tzuorlq' Tu K)pt6rspo Kpopsru'

ptzuoqg ro1) u,)"oDpwiol) eivCI,t:

. Kpripotu ai'otprvfoo rqq osrpdq 2XX'X

flp6rcerto,t y10 Kpd,pCI,to Al-cu, rot oltoio xprloipoTlototvrclt, n)"tov, o7rdv1cr, l"oyro

68



rnq Xopn)"ng pq1ovlKRq rouq ovro1qq KCI,t rng KoKnq ovto1nq oe 8toppolotl

. Kpdparo cr)"ouprvioo qq oerpdq 3XX.X

llp6rcertot yta rcpdpotcr Al-Si, rpapoto Al-Si-Mg rcu,t rcpdpoto Al-Si-Cu. Ta

rceproo6tepo XpnotFonotoripevo eivCI,t to npciltu. Autd fispttxouv rrupitto, oe

noooot6 5-200 , Ov KOt rtg TrsptoCI6tepeq qopgq Tcportpouvto,t outo aou 61ouv

eurrlrctucr1 11 ozroeutqrcttrcn o-uoroon (oXnpo 15.36), 6ncr:q yu, napcrbstYpu ro

rcpdpo ALPAX, trrs 13%Si. Tu rcpopu,to outd, Xursuovrclt eurco)"o rcut 51ouv KO}xi

crvroxrl oe 8urBpcrtotl.

| sl]rj
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40 ]o
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XXHMA 15.36. Atdypoppcx. tooppolriu,g trov <pd,oecov, TlcL ro 6tpepfq o6ott1po,

Al-si.

flpooOrlrcq Mg, oe noooot6 0,3-lyo, rl cu, or Trooooro 3-5o/o, Bel,trbvet

orlpovarcd rq pnXOvlKAq t8totqteg rov rcpapu,tcov Al-Si. Kpfipoto, AI-Si-Cu, t'1

zrepurcflrc6rnTu, TCDV O7[OlcrlV Oe si eivut yarrovucrl rqq eufl1rctrcr1g o-uoroolq

(12,70 Si), nopouotcr(ouv rcu,Iq o'upn€p1qopo w Ospprb Kc,1 XpnotpoTrotouvrcrt

yro rnv rcutuoreutl epBo)"crlv orrq pn1cw6g eocriteprrflg tcouoqg'
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H pu0prorl rrov r8toclrcDv rov rpcrpo,torv u,urrirv ernruyluverot lrs ouv6uuop6

8rorpopcov prlXovtopcirv: p€ n1 8rlproupyio otspeou 6ro,)'r.rporog, o qoonq, p€ rn

8roonopd qdong B rur ps rn puOtrnoq tcov ouvOqrcrbv otepeonoiriorlq (sni8poorl

oro peTeeoq to:v r6rcrcov Ku,t oro €t6oq rCIv oxnpu,rt(opevov sDrnKttK6v).

BtoprlluvrKd, n ercl"entuvoq toiv rc6rcrcrov yiverut pt rnv npoo0tlrq TiBz, evcil t1

petuBo),r1 rrrlv €urqKrtrcdrv, pe npoo0qrcn Na, ps rn popqq NaF, q Sr.

EXHMA 15.37. (o) Mrrcpo6opr1 ALPAX, Eev$piteq otepeori 6tal"riputoq.

gdonq o, p6ocr oro surqKttr6 Al-Si (X35). (p) Mtrcpo8oprl rcpdpotoq Al-20%Si-

3"SohCu. Atorcpivovrc,l lrtKpot rcprio'to]"],ot Si opoywcoq 8rcroopnropevol p6oa

oro surnKtm6 Al-Si (X75).

. Kpriporo aluouprvfoo qq oerpdq 5XX.X

llp5rcetrot yto, rcpdpoto AI-Mg. To rcupt6tepo n)"eov6rctqpd touq eivot 11

e(orpert-( roug u,vtop'1 oe 0o)'d,ooto nspfd)")"ov, -ornv otp6o<potpo ( p6oo oe

0cr)"o,oow6 vep6. Elouv rcoffi rcotepyo,otp6qro, o)")"d trr6tpto lutzuotp6rnrcl .

. Kpripato aluouprv[oo tqq oerprlq 7XX.X

flp6rcetror ylo rcpd,puto AI-Zr KCrt rpdpatu, AI-Zn-Mg. Autd

70



XurrliovrCI,t 6riorco)"u,, a)")"d 61ouv rco)"ri uvtolq ot 6tdBpcrlot1. EntnXtov,

uqiotovtot <puotrcr1 ynpovorl oe Oepporcpooiu neptBd,),)"ovroq, yl 'crut6 KcLt ot

pq1avtrc6g touq t6t6trlteq ),opBd,vouv q pSytotrl rrprl touq petd u,n6 | p'€ypt 2

pnveq. H ro,pltqto on6yu[qq ltyo ercqped(et rtq pnxovtr6g touq t6t6ultaq, ot o-

noteq noputrifvouv otu0ep6q os 6)"o to na4og tcrtv Xutcitv avttrcetpfvolv.

KPAMATA MATNHEIOY
f EI{IKA

Ozrog avu,<pep0qrct, ro pcrTvqoro, pe rn-ircv6n1to 1,'|glcm3, uvqrcet oulv

rcorqyopio trov el"orppcbv petd,l")"cov. Kpuoru),l,cirvatat oto ;.reytotqg nurcv6rnroq

e{uyorvrr6 ouornpo (pe c/a:1 ,62) tcut, oe Oep;rorcpoofo rueptBa}"}"ovrog Kot ot

ouvOqrceq erpe)"rcuopo"it, tyet tpio, ouott1pCI,ro, o)'io0r1oqq, tivot, opo, elcrXroto

o)"rctpro Ko1 popqonoreirst 6uorol"u,. Ie oupnieon, Tl n)"o,otrrcr1 nopopt6pcpolotl

uzroBoq0dtot trito <pow6pevo 6t6upiclq. llovcrl alro rouq 200"C, ener8q

svepTofiotorivtst Kot o)")"cr ouoalproto o)"to0qoqg, to peto)")"o ep<pcrvi(et

rco).;r-rtepq KcrrspTo,olp6qra oe 6)"ooq, o<pupq)"6nlon Kst oupptoroTrolnorl. H

q)"erctprrcr1 roo o,ToJyllrorlrcl tptdver rc 60oh ercsivqg tou 1o]"rcou, evcb eXet uyq]"q

Oepprrcr1 uyarytp6n1tu,. H pqlovrrcr'1 tou uvtoltl eivot nolt-r Xopnln Y1o r1g

crcotrqoetq rrrlv pqlo,vo)"oyrrcrbv stpuppoyrbv rcur yt'ou, 6 to )"6yo Xpnotpoltorcitu,r

p6vov un6 rn popqq rcrlv rcpupo,trov roo. Ittg ouvq0eq otpoogotptrc6g

ouv0r1rceq, ro poplloto 61et rcc,Ir1 uvtoxq ot 6toBpo:or1, )"oycrl qg 8rlptoupyiog

Trpoorcr,rsunrcor5 otprbpu,tog o(er6iou ornv tlrrqdveto ro1), ro onoio, 6prtlg,

rcorcrotp6tptrCI,l Tropou oio o)"d,tcrtv.

Tu, rcpapo,To pu,Tvtloiou 61ouv, enioqq, plKptl nurcv6c1to, yt'uut6 Bpi-

oKoDv zco),)"eg erpappoy6q otrlv oepovo,unlytrcrl. Ie o16oq pe rcr rcpd,pctto

cr)"oupwfou, 61ouv ptKporeprl rnrrcv6tqto rcu,r lcrpq]"orspq pnxovtKn ovto1t1,

orot6oo q er6trcr1 pr11uvtrcrl toug ovtopl (o/p), €ivot, yevtrd,, uryq)"otepr1. E1ouv,

enioqq, rcuh-rrepq Kclrspyootp6tqtu Kol o-uTKo),\otpotqtcr, ul"l'd r'1 ovtolt1 touq

oe rc6na:oq, eprruop6 rcor 8urBpcrtoq eivot ptKporspn.
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Tcl rr5pta ototleiu rcpapdtororlg tou poyvrloiou eivcn to payydvto, to 0,-

l,oupivto, o yeu6d,pyopoq, ro qtpK6vto, ro e6p1o Ku,l. o opYupog. H orc)"qpuvon

tTrtrDy1dvsrcrl pe rn 8r1pnoupyia otepeof 8toh.rtrratog 11 ps Koro,KpnpvtoTl.

llpoo0qrc",1 ul"oupw[ou o8qyei ot orclrlpuvorl ]"6yro rcotorcpqprvlonq KOt

yr'1povoqq, )"6ycrt rnq Koru,Kpnpvlonq rqq svrllonq MgrzAlrz. O Veu8dpyupog, to

(rprc6vto KCrt ro 06pto, nporcu,)"oriv, entorlg, orclrlpuvoq, )"6yrrr rcutorcptlpvtoTlg

ratv <p6oecov ztou olqpoti(ouv ps ro ploTvrloro. Ta rpdpoto outo nopouord,(ouv

uvnXq ovtop'1 ptXptrouq 427"C, nepinou.

ONOMATONOflA KPAMATON MATNHEIOY

frcr tr1v rcco$rrcozroiqol r61v rcpu,prdtcrlv payvrloiou, to otiotqpo ASTM

51et uroOscloet ovoprooteg nou nepil,opBftvouv lpd,ppato rccn o,ptOpouq:

(o) To 66o npcitru ypdppotu, ovocp6povto,l oro' 6uo rcupto ototleto

npooOr1rcr1q rco,t o,rco)"ou0ofvtor uno 6uo optOporlg, w8etrcrtroriq trov nooootdlv,

lrs rot onoiu, to, otorleio o,urd pet6louv oto rpdpu,. Ot ouppol"topot rov Kpo-

pu,rtriov orot1stcov €tvot 01a,rc6l,ou0ot: A (yto to AI), B (ytu to Bi), C (1to to

Cu), O (ytc, to Cd), E (y1c[ trg oztdvrcg yoieg), F (1ra tov Fe), H (yto to Th),K

(yro ro Zr),I (yto to Be), M (yta ro Mn), N (yto to Ni), P (ytcr tov Pb), Q (yta to

As), R (yru, to Cr), S (yto to Si), T (yto tov Sn) ror Z (yw tov Zn).

Arolou0ei evCI, l"otwuo ypftppo, on6 to A Scog ro Z, eKroq trov I rot O,

to onoio 8ql.citvet rnv DtroKorqyopio tou rpd,patoq, TrpoKslpfvou vu, yivet 6uvaq

q bt6rcptoq rcpo,pdtov, To, onoto €1ouv i6to to nprbto pepoq.

(F) To zrwtoryr.lqro p6poq rou rorSrrori nou neptypfrqr1rce, lropi(ercrl ps

nsriL.o p€ ro 8eutepo p6poq tou rcco6rrco6, rcolr Ovoq€ptrot orqv rcotepyooto. Ttou

61et uzrootei to rpdps. H rcco8rrconoiqoq rrrrv Korspyuorritv roo popnotou etvut

i6ro pre erceivq rou u)"oupwiou.

fto napd6s1ypCI,, ro Kpfpc, AZ8l A-T 4 61er og Kupro rcpopottrcd otorleio

to o)"oupivto KClt tov Yeu$dpYupo, ot floooora 8% ran I Yo, ovtiotorlc,.

Avorp6perot og rpdpo Mg-AI Kc,l61fl DTroorti $eppucn KclrspYo6iCI, ot"toTt-

vonoirlolq (T4).
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HK3lA-H24 205 260 8

Ko-)"r1 ouyrco)"),r1orp6rr1to
rcor flircoliu.
poprponoi4oqE. Xpton
p61pr rorg 350"C.
Ezizebs ovtrrceipwo..

ZK6OA-T5 285 350 I t

llolu rcolr1
rcotepToorporl'1r0. Trpoq
rpoiovto uryrll.rlq
wtop16. d,Io ltop( Eu-
vu,r6trpo ou662'"1"qor1 g

A263A-T6 120 230 5

XDreuo-rl or olrpo. Ku/ln
Fqxgvltcn ovroxTl K0.1
duoUp0uororlro.

EZ33A-T5 1 1 0 160 3

Xrireucit1 oe crppo ( oe

p6vrpo rccrlouzrr. Kol.r1

wrop1 6oq rouq 260oC

HK3IA-T6 200 220 8
xDre1)oll oe o.Fl,ro. -K.o^I
avroxq eoq rouq 350"C.

QE22A-T6 200 260 A+

XDreDol qe 0.pFo I o€
povrpg ruJ,ounr. YVnIn
crvroxl.

KPAMATA TITANIOY
fENIKA

H peto)")"oupyrKrl 8ts8trco,oiCI, e(oyroyqg roD rtroviou cl7t6 opuKreq npllteq

u)"eg fio,pouoio(e rsxvol"oTrKeq 6uorco)"ieq, ot olroi€g Koelorofoov ov?tot-

KovoprKR rqv o€ro7rolnon rou. ft'oDt6 to )"6yo, I Xptloq rou ot psro)")"lKR

popqq, o€ BropqxovlKR q6orl, dplroe p6),q ro 1950.

Tcr r6rcr[tepo XopoKTrlproTrKd Too Ti Kor rc)v KpopdTc)v roo, tlvor:

. H nurcv6rqro rou Ti (4,54 glcm3) Ksircrr percr,€u crurnq rou Al Ku,t rou

Fe. Ootooo, o l"6yog pnxovtKng ovroxng/rrurcv6n1ro, rou rtro,viou, etvst no)'ri

psyo,)"6r€poq sKsivoo rorv d,l")"rov prsta)"l"rov (oXnpo 15.38).
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EXHMA 15.38. Merapoln roli trgYou opiCIU SLoppoqqinurvorllrflq. ouvoprloet rrlq

flepponpnu[aq, yta 6tnrpopn $topqlovLt<o KpfiHcrtl.

. H uvrio'rCI,on os 8tdBpcrtoq tou Ti Kor rctlv rcpopatrov tou eivot nol"u ra-

l.ri, - ro),utepq rcot o,utqq tou avo(ei$cotou 1ol"uBu,,- )'6yro xr1q 8qptoupyictg

zco,Qqlrconotqtrrwou otprbporoq TiO2, ro onoio nopcrp6vet ovo)")"oicrlto pt61pt

rouq 535'C. Eniorlq, to Ti eivot aSpov6g oe 1)"crlptorileg evrrroerq.

.Tu rcpopruta Ti rcrpouotd,(ouv KoM pr11uvtrct1 ovtolq, pelpt toug

700'c.

o To rcpoFgro Ti ropouotg(ouv rcohrl crvtor'1 oe Opauor1 oe xoprll"eq

Qepporcpooieq (prrcportptq tclv O"C). fro, nupo6e1Tpcx, to rcpd,po TA6v 61et u-

VnIn o,vtoXrl VtXpL rcclt oepporpooio 240"C, KO,t YLu, to l.oyo a,ut6 1pt1ot-

ponoreitut ylCI, rnv rcoto,orceuq 8oletctlv o,zroOrlrceuoqg uyprrlv oepirov (He, H2),

un6 nieoq, os €eoppoy6g 8tootqporcl"oiolv.

Aoycrt trov t8totqtrov outcbv, tu, rpd,poto, tttcrvioo Bpiorcouv tupurclrtl s-

eop 1loTq ornv u,spovoorqytrcrl, orqv u,epobtoonl ptKq, orqv npooOett.r1 rcrtptrtl

Kd,l orrl Xn ptKn Bto pqlovio.

Iroitg 882"C, to rtrfivto u<piotutut tov sl"l"otpontrc6 psrCI,ompCI,1op6:

A17076 rBr' 
- i l - iK 

J!Al
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O trretuoplputropt6q B.-a eivor pu,prsvolrlrcof ninoo rcat 5e ouv66erat pe

prlluvrop6 TrupnvoTroiqo1q Ku,r avdnrulqg, 6zroq ouptBo,iver orov u)')"otpontrc6

p€roolnlto,ttop6 roD ot6llpoo (y-Fe-o-Fe).

Ynw$upi(oups 6tt, to p6yrotqq rrurv6tqtuq e(uycrlvrrc6 orioqpo, trs'eloyo cla

too pe 1,587, 61ei no),)u ouotqpotu o)"io0qoqq, t6oo oto enineEu, 06onq 6oo ro'r

oto zrl,euprrcd, npropq,mft enineSu, yeyovoq fiog zpoo6t6er or0 p6tol")"o 7co1)

Kpuoril).I6vovr01 o'0ot6 (perolri rov oTtoiov K01 to ntdvro), rcol"r] o)"np6tqto oe

6)"eq trq Oepporcpoo'ieq rur ovnlq avtoltl oe r6ncloq.

Itorleio pe d,to;ro prrcpou ;rey60oug, 6zrroq: H, C, O rut N,- t<utu,l,0pBuvouv

06oe4 wOeorlq oro Kp1orsl.),rrco nLLTp.a tou petd)")"ou. To ototleio autu etvar

Treplooorcpo 6ro).urd oq qdorl 0, 0,fi'6,1 oq gooq B tou tttuviou ru,i 6sv eivCI,t

5uvor6 v0 oxnportoouv unfprcopo otepe6 Sru,Iupru, p.eru wro Buqq crlote vu

o$qyrioouv oe or).r1puvoq roD prerdl),ou. Entoqq, o oxtlpu,rlop6g peoopetol')"rrrilv

svrrtorov, -oni;rc) eivut tot u6pt6ta,, to xapBfsro rl,n, petrbver orlpwarca rTl

Suo0pauot6nlto KOt rnv o),rctp6o'1to tou ntoviotl. fro, touq no,pondvol )"o1ouq, 0u

nptnavo onoqzuTsroi Il nopouoiu. toug.

Tu otorleiu npoo0qrcqq 8rurcptvovrol ot ercsivo nou:

. As|enqpeo(ouv q 0epporpuoio rou ol.).otponrrcou Lt€rooxnponopou,

cr)"),u o8qyofv oe orc),r1puvoq ps rTl 8qproupyio otepeou 6to,hiptotog' T6totu eivu'r to

Zr xan o Sn (oplpo 15.39u).

. Ito0sponololiv q qdoq o, rgt o8qyotiv oe ovriryolorl tqq oepporcpaoioq tou

u,).l.orponrrori peto,ol'lportopori. Tdtotcr eivot to Al rot to otorleio' nopeprpo)"r1q: C'

O ro,rN (o1qpu i5.398).

' Xto0eponototiv rr1 qd,oq B rco,t oSqyofv oe peicooq qq oepporcpo'otuq tou

o1.).orponrrcori peto,oplpa,nopori. T6roro eivCI,r r0,. v, Mo, Nb rut Ta (olqpcr 15.39y),

oTroq Ku,t tu ototlsio: Fe, Cr, Mn ror Si tu onoio, 8qproupyouv eDrqKTtKd ouorattrd'

(oXqt"ro 15.396).
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EXHMA 15.3S. Eni.Epooq SluEopa.rv ololxe[oJV npoo,6r.1Knq srov oi.,troTponHO [srcl-
oxll]orrotro rou nroviou: {s} KsilLllo Eni6pas'n, iF) ovuufu]srl rqq gepuoKpooisq 10!

u€rooxr]parrsFou {y} p.reifuon rnq gepuorpaoioq tou l-Icrofi'xrlf,loTlouou Kftl {6} 6l-
prLou pylo eurTJKTt(ov oucrTfiTLKcdv-

KATHTOPIEI, KPAMATfIN TITANIOY

To rcpd,pclro, Tou tttoviou SXouv rco:6trconou10ei oriprpcrrvo pt 6td,<popo

o"uotrlputa, yatpig, crlor6oo, vu 61et uroOerl0ei, erpfrepo, Kd,ftoto, rcrrl8rrconoi-

r1or1 on6 rouq CI,oxo)"or5pevoug pe ro ul"rrcd. H zno 6to6eSoparq ovoporo)"oytu,

rrrlv Kpopd,rrov trro,vtou, ruepil"opBd,va rnv ovaqopd, tcrrv rcfprcov otorleirov

npooOqrcqq KCI,r ro fioooor6, ps ro orofo crutd, per61ouv oro rpdpu. fto

rco,pd,6erypo, ro Ti-sAI-2,sSn snorel"ei rcpdpo, nrovtou, pe rcripreq rupooOrlrceq

ro o)"oupivto Kcr,t rov rooofrtpo, ot noooord 5o/o Kat 2,5yo, uvtiototXo.

. Kpriporo <prioqq o

To rcpdpo'ro, ourd nepr6louv, rcupicrlq, otorleia rs onoic ur,oYritvouv tq

0epporcpoo[o rou o,]"]"otponuof pero,oxnporlopori. Elouv rKovozrotqttrct1 o-

vr,ofi1os rpfiDop6, -6crrq rouq 350"C,- or rc6ncooq Kcrr ot o{etScrloq, -6oq rouq

ll00"C,- yeyov6q nou enrrp6Trrl rqv eurco)"q popponoitlorl touq w Oeppcrl rcot

rnv rcu)"r1 ouyrcol"\ortrr6qrd, roug. f)ot6oo, rcl rcpd,po,tu, uutd

Trcr,popoppcirvovtot 66orco)"u, oe Oepporcpaoiu rueptBd)")"ovroq Kol 6sv efit65-

Xovrc,r 0epprrc6g rcotepyooieq.

. Kpdpuru xovtri orqv 0 e6orl

To rcpdpuru, outd unorel"ofvrat un6 qdo1 o, Ft ptrcpd, noooo'rd qdonq

9, oe 8tuonopd oq pd(cr rng o qdonq. H 8qprcupyio rrov 8toorcopntopd,tcov

ouzcbv ezcrruyld,vercrt pe ptrcp5q npoo0qrce; 0-2%) oTorXetcr:v, to onoia

a+a.L\.{-r lr- ot xrtFiD

l''lir:lenttt,Ctlru Ce
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oru0spoTrotofv rn qdon B. T6toru rcpd,po,to 61ouv rca)"r1 uvtofi ot tpnuop6 rcur

11 Oepporcpaofo ].ettoupyfoq touq <pOdvtt rouq 450-500"C.

' Ar<poorxd rcpripota u+B

Eivot to rcpd,poto ntuviou ftou Bpiorcouv nq zupritepeg eqoptrtoy6g.

Ear66lovtot 0epptrc6q KorspyCI,oieg orcl"qpuvoqq Fe KclroKprlpvrorl rcot ytlpavoq,

ot onoteq npoo8i8ouv oro u)"rrc6 uryrl)"5q pr11ovtrc6g avroyt4, XcDpiq v0 s-

)"gtrcbvouv qv rcolq tou o)"rcr;r6u1to. H crvtioto,on ot epTruopo 8rotqpeftot

6coq touq 450"C.

To rcpdpo Ti-6AI-4v (oXnpo 15.40) sivo,r to neptoo6tepo Xpqolponorcf-

p1o, 6t6tt ouvSud,(et uvnln ovtopl, orc)"qp6qto KCLI ouyrco)"\otp6t1'rc, rcur

Kcrrepyoolp6tlta,. Mopqonoteiror w Oappcil K01 7rCI,pouod(st tqv t6t6tqr0 filq

eunl"oot6 t qraq (e:7 0 }Yo) .

IXHMA 15.40. Mtrcpo8opn TA6V, peru ano e)"u,oq w 0epprb.

. Kpdpcrru q&oqq F

Tu rcpdpoto, o,utd nspr6louv ororleio rcpupdro:ong TtoD oto0eporcotot5v tr1

qoon B, nporo)"o6v, 6r1)"o6q, e)"d,trool qq Qepporcpuoiuq rou u)"l"otpontrcou

p€rir,oxnpc,rlopoD. Ie Oepporcpu,oiu nepfol.),.ovroq, Tropopopqcrlvovto,r eurco)"u.

H Oepporcpooto petoBoorlg touq oa6 xr1v ryu$uptl otrlv o)"rtpq oupzrept<popd,

etvot -60"C KcLt q ovtopl roDg o€ epmop6 elvot rco,ffi crlq roDq 300"C. E1ouv,

opoq, rorcq o"uyro)"}rr.1orpotnro Kc,t XopqM ovtoXrl oe rc6zcrooq, oe Oepporcpo,oiu

reprp&)"l.ovtog. H popqoTroilon rCIv rcpo;rdtov crutcilv yivetcrt pe 8ropopqooTl

w ryulprir, orq petgl")"oupytrfl rcotd,otaoq petu un6 opoYwoTtoiqoq rco,t Dgqn.

Ev ouveleio, u,rcolouOei yqpcrvoq, peru tqv ozroio, )"o,pBdverot npot6v DVnIllq

78



nINAKA: 15.26. Mdoeg trpdg rulv UqXodffildrorllrtrlv ror r0preg Xpnoetg

rulv reooopov Kqrrlyop'ou *ffiffit,lv rou rtrqviou'

25 Korooreurirpqpcru.rv

prqxovrlv oepooxogtlv rot
20

rpqportlv nloiurv.

Ooonq q 99,2 Tl

Ooong q Tl-5Al-2,5Sn

Oooqg -o Tl-BAl-1 Mo-1 '

o+B Ti-6Al-4v

Korooreuil orotXtiuJV

oepooro<pti-tv Kot rPrl-

porurv oepoorPoBi,\t -tv

Korooreurl eAirov,

rnepuyiu-rv xqt 6iorulv

o€poToupUnrvd.,v Kql

oupnreordv, EloPrqPorolv

vounqyrrq E Kot rn€PUYiuJV

orpoorpoBi,\cov.

l-ro enrroXuwqpeg uquqA1g

cwoxrlg Kor Yrs rnv Koro-

oxeurl ouvOdrrrrv uAtrctlv

r0nou ruqetridog ylo rqv

oepovounqytr(.

% K.B. MEEH MHXANI
TYNOE OEPMIKH }

XHMIKH s'2 .
KPAMATOT KATEPTAEh

EY:TAEH (l\,1 Pu)

0vroxqq.

lllvuxaq 15.26,7rCI,pouo1o(ovro,t ot p6otg rtp6q rcDv pllxCI,vtKcbv

r.6toultrr:v Ko,t or KDp€q Xpqostq rov rsooo,p1r;v Kornyoptdv Kpopcx,rov rou

Trr0viou.

IKAHPOMETPI{IEIT

H AOKIMAIIA EOENKY:MOY KAI ONIVEO'

H 8orcrpooiu e<pe)"ruolrof stvor n oftoD8or6repn cr,7r6 rtq pnxovlK6q

8orctpu,oieq KOt OUrI fioD eqopp6ornKs lr.p@ra. fto rrl 8orcrtrrooio ro1)

eqe)"K)opo6, 6tveto,1 oe et61K6 pnxdvnpo tqs)"K)otl"ori evo rcotd)"Ir1l,o 8orcipto

crft6 ro 6orrpcr(6psvo ul.tK6, 1I.1. un6 por)"CI,K6 16XuBo. To trr116vqpCI, our6 6xet

6uvot6tqta ees)Kt)oltori fi ilfryt@6 rou 8orctptou. (E9ilrcoopd6 ovopd(erCI,l Tl
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I

Kcr,rCI,lr6vnoq 8orcrpiou, 6rov 01 reoppo(6trraveq 8uvdpsrg P, ruou eivor ioeg rcur

uvriOereq, ei'epyofv rcatd pr1rcoq rou dfovo rou 6orr;-rtou, raivouv 6e vo

o,u(rloouv to pnKoq rou. @Lhyr1 ovotr^td(eror 11 uvti0etrl roD srpe)"rcuopori

rcoron6vqoq, 6qlu6q 6rov or ioeq rcor ovtiOereq 8uvd,perq P reivouv vo

e)"sffid)oouv ro p(rcog roo 8orctpiou). Enio4q, nuv;o oro 8orcipto 'uonoOareirat

et6trcr1 ouorcerur'1 (prlrcuvoropetpo), yro rrlv orcpfrl p6rpqorl qq rcd,Oe gopd

Tropopoperboscbq rou, 6oo 8rcrprcei q 8orcrprooio. To irlldvqpo 61er ev6errctrrc6

6pyovo petprloeorq rnq sqoppo(6pwqq 8uvd,pecoq eqe)"rcuopori 11 O)"iryeroq.

f  f - ,  - - . . . - < . - - f  Il-r-:---=.-r-l - - --'

Aorctpro e<pel"ruopo6.

Kotd, rn 8orcipo,oto rou e<pe)"rcucrp"of, oe Kd,0e np.rl rnq e<po,ptrro(opwqq

8uvdpecoq e<pe)"rcuopor1, ruou petpd,tut sn6 ro st6trc6 6pyavo, ovnororxti rcut

optopwt1 ezctprlrcuvoq, q onoio, petpd,ta,t un6 ro pnKuvot6petpo. An6 rtq

petporipevsq trp6q tqq 8uvdpecoq eqe)"ruotrrof KCI,r rnq enrtrrqrcr5voecoq pnoporipe

vcr Xcrpd(opt ro )"ey6pwo \tdrypappa ege)rcooporl tou 8orcrpc,(oprvo u u)"rrcof

y1CI, ro rurrolroln pfvo Eorcipro Trou Xpl1olpozrou1 oupe.

Etov opt(6vrto d(ovu, rou 8toypdppcr,roq eqe)"rcuoporl rorco0eteiror 11

)"ey6pevq napapdprparoq (er6trcr"1 entpqrovon) Goh), nou 6ivsror" an6 tq oX6or'1:

r : (l-10)/ lo - 100 (%)

6nou: lo eivCI,t ro prlroq 6orcrpr1g rou Sorcrptou or mm aivor ro pr1rcoq crur6

perd rqv eqoppoyrl tr1q 8uvdpecoq erpelruopou P

H nopop5pqool eivcrr q of[qor1 tou pqrouq to 8orctpno u,vd, povd8o

ptlrcouq 8oruprqg. Irov rcu,'rorc6pugo ri(ovo rou 8tu,ypdpporoq roOeroripe u1
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)"eyopwq tdorl eqe)"rcuopori o, 6q)"o6r1 q 8rivupq ovd povd6o, entpdvetcrq rnq

upXrrcrlq 8tu,topqq tou 8orctpiou, q onoio 8tvetCI,t on6 tqv o15ot1:

o: P/F6 (N/mm2)

6nou: P oe N eivur q 8rivopq a<pe)"rcuopo6 rcat Fo oe mm' eivot t'1

crpxtKr1 btotoprl tou Dorctpiou.

Mel"etcovtoq ro $tdypu,ppu e<pe)"rcuopor1 po)"arcori 16)"uBct nou, 6noq

eizrcpe, Kotuotct'ud(etur on6 netpapottrcd, 6e6op6vcr, Tru,porqporipe ta e€tlg:

o) To rpnpo OA tou Etuypdppcrtoq eivu,r euOriypoppo, npd'ypcr nou

orlpoivet 6tt rco,td, pqKog tou tprlprotoq o,utoti 11 tdoq erpe)"rcuoprof o etvo,t

ovd,)"oyq ps rllv nupop6p<pcr:o1. Ar1)"obq, yto vo nporc)"qOei 6m)"dotu 1I.1.

nopop6pqroo'r'1, lpetd(etot n tdorl tgt)"Kuopof v0 6rnlsotao0ei. Aut6

errppd,(eror po0qpottKoq lrt to yvrootS v6po tou Hooke:

o=r-E(N/mm2)

Itov nlno sut6 E oe N/mm2 sivg,t to )"ey6pwo pirpo e)aonrc6n1rd'E ron

u)"trcori rou 8orctpiou. Aur6 eivu,t oto0ep6 yto rcd,0e u)"m6 rcot enoptfvcrrq,

crvd)"oyo pt ro u)"trc6, noipvet optopwrl ttpr1. To p6tpo el"Oottrc6'rqtoq 6)-crlv

rcov etSrriv e)"ototi ot8tipou rccrt 1dluBo Kupo[vetclt peto,(ri 2 . 105 rcst 2,15 .

105 N/mm2.

H rd,or'1 TroU u,vrtorotyei oto oqpeio A tou $toypdptrroroq, ovopu(erat

6pto ava)oyfag, ywrt p,L'ypr q,u'u6 to orlpeio ot tdoerq eivot irvd]"oyeq ps rtq

Tropclropqritoerq (vopoq rotl Hooke), KCLI no,pto'rdvetcrt rrrq oA' To 6pto

ovoloyioq otrlv nepfnroJoq rou po]"oKof liluBcr oupnirctet nparcttrd pt ro

6pro e),crotrrc6c1tu,q oE' Oq 6pto e)"oonrc6r1toq Oeroporipe rrlv t6oq

eqe)"ruopori p61pt tqv onoiu q nopcrp6pp6on a[vu,t e]"aottrcq. Av 6q]'u6q

o<pupeOet to rpoptio, to 8orctprto tnuv€pyergt ornv nprv crn6 rq qoprlon

rcurd,otuor'1 tou rrlq ftpoq tq 8tootdoetg. Aut6 oqpu[ver 6tt 8gv Trc,pcrrqpeirot

i r: r*^rl F,l',{i*'* 
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Kolld Frovrpn fiCI,popopqr,lon rou 8orcrptou. Ie d,)")"o pfto,)")"o, rcpd,po.ra r.1 ul"trcd,

yevrrccbq, pnopet vCI, pnv oup"rcirctouv ra 6pro ovo,)-oytgq rcc,t el,uortrc6rqroq.

B) Aiyo nro ndvcrt sn6 to 6pro el"o,o'trrc6tr1tog ept<puvi(eto,r {o<pvrrc(

l-tovllrn ftCI,popopeotoq, Xcopiq ouotcbSq peroBo),r1 qq 8uvdpecr:q e<pe)"rcuopori,

fiou tgCI,ppo(erur. H rdorl 01, orlV onoio, oupBo,ivet o,ut6, ovopd(etot 6pto

DmppotiE. llo),),59 qopeq Tropo,rqpriror ovcotrru)"io orlv neprorl rou opiou

8tuppoqq, on6re 8torcpivope 6uo 6pra 6uppoqq: ro ovcitrepo o4q Kcr,r ro

rcu,tcitT epo oa".

y) Merd ro 6pro 6toppor'1q, 11 orilrlorl n1q rdoecoq eqe)"rcuopori

o-uvo8erietsr on6 fvtovrl orifir1o'q rng fio,popopgrboecoq oe 6],o ro pr1rcoq

6orcrpr1q tou 8orctpfou oprot6popqo. H ori(qor1 uunl eivor rc).o,orrrcr1 (p6vtpq)

rord, to preyo)"urepo p6poq rou 8orcrtrriou. An6 to oqpeio B rou Stoypdppatog

rcot n6po,, to 8orcipro upy{(etvCI, oxnpo,ri(et 2ary6 oe rcdnoro 06oq. Evcir 6q},o6q

q rdory erpe)rcoopof e)andnnat (nraorl rqg rcopnflnq), n mtp{rcovorl rol)

\orcryfoo oovefi(era4 p,typt zcou vo, Opuuo0ei (ozrdoer) ro Eorc[pro (oqpeio @ tou

6tuyprippro,tog). H rrtcborl qq rcuirmi)"r1g 6w orlpu,ivet 6tt q uvtolr'1 tou

8orcrpiou oe e<pe)"rcuop6 e)"otrrb0r1re, ovriOera ou(q0r1rce, ytot[ ro Sorcipro

u<pioro,tcn orcIrlpcrrorl (rcporovoq). H rtcirorl ourr] e(rlyeitar o,n6 to 6tt q rdon

s<pel"rcuopoo uno)"oyi(srCI,1!r€ Boorl qv opxlKn 8turopq tou 8orcrptou [ox6on (2)]

rcot 61r ps Bdon rqv s)"o1roq 6rutopq, l"6yar tqg 8qproupTioq tou )-utproo.

Ano ro neipcrpo, rou eqe)"rcuopou, 6no:g ro neprypd,yapre, p61pr tq 0pcuoq

rou 8orcrtrrlou TrpoKuTrrouv ru, orc6)"ou0s pey60r1, TroD trcr,pcr,Krqpi(ouv trg

trlr1Xuvrrcbg 6t6tr1teq rou u)"rrcou rou 8orcrplou:

- To petpo e)"ootrrc6rqtoq (onrrlq tl6q 61et opr"o0ef).

- To 6pto 8urpporlq (oncog r15r1 61et oproOei.).

- H peyrorrl ovrolq oB, noo opi(etut coq q p6yroul td,or'1 erpe)"ruopor5,

Trou ovo,7rru1oqre oto ul"rrc6 nprv on6 Tl1v npritul Ko,r Trou perpd,to,r oe

N/mm2. fro'uov unol"oyrop6 qq xpqolponoreiro,r n opxlKn 8rotopq rou 8ortpiou

Fo.

- H tdoq 0pcrrioeorg, nou opi(etor cDg ro zq)"irco rou gopriou 0pouoecoq

(rou oqpeiou @) 6ro trlg op1rKnq 6rorotrr1g Fo rcc,t nou petpdro,r or N/mm-
- H srcCI,roonulu nopop6p<pcoorl Opor-roeolq A lYof, nou ]"o,pB6vsro1 oq n

n)"o,ortrcr1 Trc,popopqc,rorl rou 8orcrpiou lttysst rq Opcruor1. To peyeOoq sut6

1op o,rrq p i.(er u1 ).ey o pev q rLa m rc6 r rl r o" ron petd)")"ou.
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- H erotoortcrto, orfvool rnq 8ro,toprlq otr1 0pouoq E (o/o), nou

ercqpo(etot on6 11 oX6oq:

I : (Fs-F.)/Fo - 100 (%)

6nou: Fo or mmz I op1ucn 8toropri rou 8orcrpiou Ko1F" oe mm rl

e)"61rotq 6totopr1 o,uroo pretd, tq 0pouoq.

Onroq 0o, 6oupe oro pSpog tr1q Brcpqlovrrcqg Xprloeroq ratv petd)"}"cttv rcur

rrrrv rpopdrov,I Tv6c1 o)"cov r'1 optopwrov on6 rE pnxov1rc6q t8toqr6q roug

ypaa(eru otqv npd,(n, yur vo, pnopfoop€ vCI, ro, Xc,poKnlpfoope.
'EXovtog 

oov Bd,or1 ro neipopo rou erpe)"rcuoprori, 8torcpivop€ ro u)"rrca oe

ouvercrtrcd. KCLI ot ya?upd.- Iuverctrrcg etvor eKeivu 'ru, u)"rrca, ytu ro, onoto to

otd8ro trlq n)"oottrc4g zro,popop<pciloecoq, 6notq quiverur oto Srdypoppu, eqe)"rcu-

opou, eivor parcpu. Yo,Oupd eivar erceivs tcr u),"rrcu., yru. to onolo outrrBofver to

ovriOeto. Euvercnr6 ul"trc6 aivot o po)"orc69 1d,LuBog, wcit yuOupd u),trco, sivo,r to

rorpsvroKoviupu, o lutooi8qpoq, o )"i0oq (ntrpa) rcor ol")"o.

Ksto tq 8orcrpooi.o, O)"iyerrlg oDvrKrlKcirv ul"rrccirv zropu,qpofvtor nepinou

rcr i6tu,, ofirrlq rcu,r rord tr1 8ortpooiu, tou e<pel"rcuopo"it. H rapap6pgcoorT 0)iyeo4

(er8trcq ppdXuvoq) tou 8orctpiou, orqv nepintoorl uu,q, eivst rcat na)"t p"typt tva

6pro ovdl"oyn ps rqv ovo,Trruoo6pevrl dorT 9LfyeraE. To 8orclpro ouvqOcoq 6w

Oporieror, al.);a nuipver nefi),stuopfvo o1tlpo, svo Etoot6)"]"erol eyrcaporo. H

8orctpo,otu 0)"iryaa4 61et peydhq oqpooia Tru, ro ryoOupd u)"rrco, roD r(o1 orq

sqoppoTeq Kcr,rcrTrovouvro,r ruptcoq o'e 0)"iyq. Kord rq 8orctpooio O)"iryeotg rCIv

u)"ucciiv outcbv Troporqpouvru,t ooBup€g ozrorc)"iosq ouyrcprttrcd, p€ ro tt oupBoi-

ver rco,ro rq Ol"iyr1 ouverrtrcrbv u)"trcrilv.

AOKIMA>IA IKAHPOTHTAI

Eilrypdr1m percr)"),ou q rcpopo,tog, a)")"d, Kcr,r oTrorouSr1rots orepeof

ul"trcori ovopo(srot"q avr{oraory, r\y onolcr uur6 no,pouord(et oa1 6re[o6uor'1

(evou ocrrporoq nou ntfi(eroL pr rcar6)"Ir1)"o rpoTEo" ezdvro o'our6. Kord

rccnpofq 61ouv Xpqo'rpo7ror40ei no)")"6q trr60o5or yro rn perpqorl rnq
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oKl"npornrog, opcDq CI,fi6 oureq onpepu rcupicoq XprlolpoTrotorivtor t6ooeptg: 11

pe0o6og Brinell, q ps0o6oq Vickers, q p60o6oq Rockwell rcut q p60o6og Shore.

H p60o6oq Brinell

H 8orcrpo,oio orcIr'lpornrclg rota Brinell etvst Tl Ttto yvoortl. Tqv enw6qoe

Ko1 rn Xpqollroftolr1oe yro npiuorq qopd o louqSog pr11ovrrc6g Johan Brinell to

1900 .

Kord n1 8orctpcroio outt1, pto Boppwn (orc)"npn) lulttB8wrl o<po,fpa, nou

tyet otnorornlrsvn 8toperpo, n6(e'cut rccrOetu ensvro orTlv enrrpuveta roD

8orcrpiou q rou repolfou, rou onotou np6rcertot vo trretpqoops rn orc]"qpou1tu.

H ezrrBo)")"6psvq 8uvotrrq (<poptio 8orctpuoiaq) etvur eruioqq runorcoqpwq.

H entqoveto, rou 8orctpiou )"etoivetut ;.re )"ipo, rcut riotepu pe

opup16onovo.

llte(ovrcrg rq oqcripo enovrrl ornv sTttqdveto oXtlpott(stor orpuptrq

rorl"6c1to, q onoic 61er t6oo peyo)"urepr1 6u,patpo, 6oo to u)"trc6 eivot

pu)"urc6tepo, y1o ro i6to 6prrlq <poptio 8orctpooloq .

H orc)"ripotqro rco'ud Brinell Hs, o€ N/mm2 11 oe Bu0pouq Brinell, 8ivator

Hs: P/F (N/mm2)

6zou: P oe N eivot to rpoptio 8orcttrrooiaq rcar F ot mm' eivo,r 11 erut<pdveto, ttlg
oXrl pcrtr(6 psvr1q rcta, tq 8orctpu,oto o<po,ptrct1q ror)"6tqtu,q.

H enr<povera, F npoo8ropi(eto,r on6 tq o1son:

p: (x *D l2 ) * (D- ) (mm2)

6nou: D rcor d oe mm etvcrr q 8rd,petpoq tr1q oqoipoq KCLI rqq o<pcttptrcqq

rcoil"6rqtog avriorotlo.

CI,7[O Tn

o16ot'1:
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j o- rn,B*ioper.1 6r,rvopr1

Ardto(q rnq 8oKlpooicq oK)"npornrog KCI,rd Brinell.

rrc}'qp,5perpo y1o pcrpnon oK)"np6rnrcrq Kord rr pr60o6o Brinellrcoi vickers

rupgrovg lre rov oprop6 o,utd, q o'r<]"r1p6rqru rco,rd, BrineII noprordver

rqv nieoq nou oorcettor orqv enrrpdvgro, eno<prlg o<poipog - 8orcrpiou.

i

H 8orcrpo,otuyiverat pe er6rrc6q pq1ov6q, nou ovo;.rd(ovtot

orc)rypdpttpa.

fto',2u, aao<per5yope norrizc)"oroug uzro)"oyroporiq, 11 orctrr.1p6r4to 8ivetot

o,n6 nivorcrg, 7[oo o-uvrdo'oovror p€ rul[oTrorqpweg trp6q rou rpoprtou p rcur n1q

6rcrp6rpou qq ogoipoq D. llporlyoupevcog 6pcrrc, ypew(ero,r vo perprl0ei oe
pe-y60uvor1 11 Srd,petpoq d rou rxvoDg qq ogoipo,g endvcrr o'rqv enr<pdvsro.
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Ko,rd n1 8orcrpoofu, ouul trlg orc)"qp6u1rog, ylo vg 6xope o(r6ntora rccrr

ouyrcpiorpa onotel"6opro,ro,, o )"6yoq p d €yer runonorq0et (p oe N rcur D oa

mm) ytu 8rdrpopa u)-rrcd onlocg TE.X.

H p60o6og Vickers.

Ksrd, q p50o6o auul uvri yro oquipo, 6ncog rcard u1 p60o6o Brinell,

xpnorpoTrotsitor o8updvrwq rcupopi8o pr rsrpoycovtrcI Fdorl, r1 onoio 6ra,v
ntt(erw endvcrr oro 8orcipro 6iver 6poreg yroprrprK6q rcot),6qrrq T1o 6to,gope-
ttrcd 6proq qoptio 8orcrpoofog P.

H rcopuqrl filq o,8gpdvtrvrlg nupopi8oq tyet ycrrvio 1360 Ko,r ro
enrBu,)"l"6pevo <poprto peruBd,)")"etot un6 50 c'lq 1200 N. H 8orcrpuoicr
ercral"eirur oe orc)"qp6psrpo, 6nrog KCI,L Tl 8orctpooio rcsrd Brinell.

H zn-rpopi8a nre(6pwq orprlvet orrlv enr<pd,veto rou 8onpiou
rcrpoyo)vrrcr] ror),6rqro,, rqg onoiog trrerpdpe q 8royciivlo pe prrcpoo-rc6nro Trou
51er rcot rco,rri)")'q)"o 6pyovo perpqoerlg pu1rcouq. or perp(oag rng 8toycoviou
rou rerpcr,ycovrrcof ixvoug rqq TcDpu,pi8oq petatp6novtur o.e orc)"r-1p6rqro rco,td,

vickers Hv pe q Bor'10ero nwdrccov. Ercer6( ra w\ rnq nupopf8oq orqv
strupdveu, rou 8orcrpiou 61ouv zrolri prrcpfq 8tuordoerg, q p60o6og ounl eivur
rcc)'r1 (w8efrcvutor) yro tr1 p6tpq<ir1 rr1q orc),qp6qrog ).eforv rcot o.rcl,r1priiv
eT[roaverd)v.

Kpdpu,tu 1o)"rcori

Xo),r6q rcor rcpdporo opyt)"iou

M6),uBEog rcor rcpdporo rcoo.otr€pou
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EXH]li|A 8.7- l-eojLrerpis r()u LXVouq rou Sraro5urrl rnq uego6ou Vlckers

fevrxd,, q p60o6oq psrpnorrrlq rnq oK)"np6rnrcr,q Kir,rd Vickers

Xpnolpo7IorstTol lrt rKc[vo7ro1qflK6 cr,fiors]-6oproro yro oK]"npd, u]"trcd, evcb

p50o6og rcord, Brinell yro pCI,)"oKd u)"rrcd,.

H p€Oo8og Rockwell.

H 8orctpoofo, uonlq u1q orc)"r1p6rqruq yfvetor ypnyopo oro spyoo.rd,oto

Ko,r pe npoo'cozurrc6 pq e(er8trcerpfvo. Tc[ onore)"6opo,to r(l)v perpqoecov

8tvovtor cn' euOeioq oro rcord)"),qlo pffpr.lr1rc6 6pyovo. Yzol"oyi(etur 6rr

trrnopofv va, srcre)"eotoriv 300 nepfruou perpqoeq o,utori tou eiSoug rcdOe pro

cbpo.

Kard rq 8orctpo,oio, uur'1 Xprlolpoftotorivtu,t 6uo rc)"fpo,Kq: Tl rc)"iparcu

Rockwell B rco,t q rc)"ipurcu, Rockwell C.'Otov Xpnolponotsiror q rc)"iprorco B,

1o)"uB6wq o<poipo 8ropSrpou 1116 .l|trcG(erat endvcD oro 8oripro pe ouvo1,rrc6

<poptio 1000 N. H rc),ipcrrco o,utr1 ecpopp6(etor yro rq p6rprloq qg

orc)'qp6qro,q pa),crrccbv 1o)'riBrov Ko,1 orc)"r1por6pov pn or8rlporilrr:v petd,),),crrv

rcut rcpopdtcov. Kord, rn Xpqorpocoirlorl trlg rc),iporcog Rockwell C,

o8opdvtwoq rccbvog pe yroviu, rcopuprlg 1200 ntt(etor endvco oro tepdlro pr

ouvo)"trc6 rpoprto 1500 N. H r)"iporcu, ouq erpoppo(eru,r y1o, rq trr6tpr1or.1 trlg

orc)"r1p6tr1tog orcl"qpcitv 1o),rlBrov. H 8orctpoo'io yivercrr c'lq e€qq: To repdlro

ronoOsreirsr ezrdvcrt oro rpon6(r rou orc),r1pop6rpou Kor ntt(erm op1rrcd 11

orpo,ipo (rc)"fpo,rco B) 1l o rccitvog (rc)"ipo,rccr C) pe npoKoroprcnrc6 qoprfo 100 N.
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'Yotepo 
pq8evf(eror ro psrprltrrc6 6pyovo Kol sqopp6(erur ro rc,vovrrc6

<pop'uio, ro onofo prsrd u1 oupnieo.q o<purpeiror Kor 7[opo,p6ver ro

TrpoKoroprcttrc6 <poptio rcrrv 100 N, on6re yiveror Kor n p6tpqo4 qg

orc)"qpotqraq rcutd Rockwell. Metd urporpeitcrl ro fipoKotu,prctrrc6 qoptio rcut

to tepdXto onoof peto,r an6 r,o rpan€(t rou orc),qpoprftpou.

nlNAKAE 8,4. XoparrnprorrKa ruv 6ropopcr:v i<.tr Lpor<ri:v Hockwelt.

KN IMAKA TYNOE
AIEIEAYTH

METIETO
ooPTlo {kg)

XPI-IEH

150

100

100

R

U

D

E

Kftlvoq

E+oipo il.5875 mml

Krrivog

Krivo(

Iqorpo i3.175 mml

Erporpo {l.5875 mm}

*poipa f6.35 mml

Kdrvoq

AN

I U U

bU

15i 30,r 45

11o,l.u oxi.lpo ui,Lr<a

Ev0rcue oec rrpeq oxi.rlporqroq,
in.X, ovonqUdvor XoAuBeq, opeiXoAxor )

IKi'npoi Xor\uf eC rrTavro

nsrrrou noyoug oxlryoi Xo.),u$eg

F-iotru ;rotrora utrmo in.X xpdpora Al xcr
l\,1g. XurooiOf poq)

Ir,,lohoxo uil.Ko {n.x. ovonr4pevog cu,
gnpouw(og Al1

Fb iqor nAcmLxo

Aemo Serypora

H p60o6og Shore.

M51pr riopo oo'1o)'q0qKope prs Dorctpuoieg trretpr'1o'ecoq orc)"qp6u1toq,
rcord trg onoieq to reptilto 1'l ro 8orcfpno ronoOereiro,r o.ro rpu,n6(t tou
orcrqpop6rpou, Kor pr o<patpo r1 pe ftupopiSo 11 ps rccbvo 8r-lproupyeiru,r
rcorl"6u1ro, ornv eTnedverc, rou rrl-loxiou rcsr o.n1 ouv6leto zpooSropi(etar 11
orcl"r1p6rqro an5 rq 8roordoetq rnq rcor),6u1tuq. Ee opropeveg 6poq
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rrrplTrrci)osrgz ro trr6ye0oq qq rcoil"6rrlrog eivor cncrpd8ercro peyd)"o yrs rqv
rco),r1 )"erroupyia tou repo,liou. Enioqq ro repdlto pzropei va €yet nok(t
peydl"eg Sroordoetq Ko,r vo, afvur o,6fvo,ro vo, tozcoOerq0ei oro tpcn6(r rou
orc)"r1pop6tpou (prltpsq ogupqLooiuq, o8ovrrrrroi tpolof orpoBi),crlv rcor 6)")"o).

or 6uox6pereq ourfg o,noqeriyovrol p.s tq 8orcrpuoic orc)"qp6ulrag rord
Shore. }ipqcovo pr rq p60o8o uurr1, prKp( o<p6po pe orpoyyu)"epfvq
oSopdvnvq orci6a, Bdpoug llr2 qq ouyyrdg, o,rprlvergt va zrEoer e),eil0epo,
p6oo o' 6vo yuri)"wo oro)"r1vo eTTdvoJ ornv sfirqdvero rou repoliou, Trou
pretpdpe, o,n6 riyoq 10 in. T6ts perpdtrr.e to 6voq, oro onoto ovonq8d,er 11
o<pfpa, oe rc)"fporco, Ba0povopqpsvq oe r40 io.eg uno8rorpfoerq, nou eivut
tono0eulpfvq niocri u,n6 ro oco)"r1vo.

To fvoq avorcq8r'loeroq rnq o<pr5poq aivcr peyu,)"rirspo yLa ro
orc)'qp6repa u)"md. Aw pwer rcovfvo iyvoq oro repdxio perd rr1 6ortpoo.ia.
Tunrrcoi Bo0poi orc)"r1p6tr1tog rcotd, Shore yto, orc)"qpor5q 1d),uBeq eivo,r 95 rog
100 rcn ytu pol"orcottg22 oi,g25.
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IIEIPAMATIKO MEPOI

Iro nerpotr^rotrrc6 p6pog oolo)"r10r'1KCI,p€ pe ro 7rpoKrlK6 p6poq rqq epyu,oioq pog.

Aplucd, p€ rl Ko,rCI,orceuq 1o),rlB6rvou 8ropoupwou rcu),ounrou pe oKoTro rq

preuol1 8orcrpiov rpd,potoq u)"ouprviou- 1o)"rcori.'Enewaoe rord,)")"q)"o rc),iBwo

preroqg 0eppovape ra 6uo p6ru,)")"o pe o161o qv 8qproupyia rpdporoq oe

zeprercttrc6rrpeq Io/o ,2yo , 5yo , I0o ,20yo , 50oA,80%o Cu oro AL .fra rqv pe)"6q

touq lpetdornK€ o tepultop6q roug or prrp6repo Sortpru ylo rTlv nro er-rrcolr1 pe)"6a1

TODq.

Xtq ouveleio 6ywe rcutoorerr1 pqrrvcbv onq onoteq tozoOenloope p6ou ro rcopprevo,

6oripru,.. Itq v6o, popqn €qoppooCI,pe q p€0o6o )"stwoqq oe er5r-6 )"ersvflrc6

pqlovtltrru Merd, rrlv Kor€pyuoio uucl npooBa)"),upe ru,8ortplo pr uyp6 kelers ro

onoio po,g en6rpelys vo nupoqprlooupr o's er6rrc6 prrpoor6nlo nlv 6opq rco0cilg rcur

t4 poptpo)"oyiu, ourrbv .Iro 16),o9 6yrve rcor zrorotrr6q LlstXoq p€ rnv Bor'10ero
prrpoorcl"r1poperpou.(orlpetroorl . or lursrioerq 6ywov pe onouoio, ovu8eunlpo)

Iulv ouveXeio OCI, yiver pro, )"enropepr1q uvorpopu, rou zrslpoponrcof pfpouq rqq

nrultonlq pog. Avo,cpopSq 0o ytvouv :

o Eto ole8raopd- Koro,6Kgur[ too xc]uoonroo

o lto tp6no KuTooKrurlq 8oxrp[rov

o Ito rpSno rspoxrolrof tcrrv 8oropfrov

o Ero rp6no dqproopyiaq prlovrilv

o Eto rp6no ?,"eiovor1q rrov 8oxrp[orv

9I



o Ero 6xqpoa,6t^r6 xor npooBoi'r{ Doxrpforv pe oyp6 kelers

. Tqv aupuu{pq6'q rlq pop<po}'oyfoq Kor 6op{q pe prxpoox6nro

o Tq p60o6o oxi"qpopetpqqq

. lloponlpqoe4 - o16)"ro

(A) Ile6ruop6g - Ko,rcr,oKeur'1 rcul,oDrrrori

Aplrrcd 6yrve ole8toopoq rou ro)"ounrof oto oXe8raoarco np6ypoppa

SOLIDWORKS , 71CI, vo, nopoupre pro nprrrq errc6vu rou .

(p)

(v)
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Enil,elu,pe lul.riB8rveg n),drceq (ST 37) rtq onoieq pe er8rrcrl r<otepyo,oio,. qpe(dpropc

,8rdrpqoq , l"eiovoq neruXupe ro eri0uprlr6 o,nor6l.eopo

Kotepyooio qpe(uptoporoq otrq 300rpm Kol Kor€pyuoia, ),eiffvonq onq l450rpm .

Atorpoupwo rcul"orinr Te)"rrr1 popqT.l rol.ountof
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(B) Kutoorceurl 8orctpirov

Ta p6ru,),)"o, ?rou Xpqolfronorqoo,pe qtov Al (99.8% ) rcor Cu (99.9%) , yto rnv
8qproupyio rcpopurorv AL -Cu orq TrsprrKrrrc6qreq : lo/o ,zoh , 5oh , L)yo ,20oh ,
50% .80% Cu oro AL .

Xo)"rc6q A)"oupivro

Avo,)"oyio, 1o)"rcorl a),oupwioo
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'Enetta (uyioapre ro, p6ra),).o. oe (uyu,pra urcprBeiug
ovo)"oyieq rorc Bdpoq.

y10 v0 eloupe ttq ocoor6g

To en6pwo Br'1pu qtov TIrn€n rorv petd)")"ov or er6rr6 spyoorTlploKo rc),tBwo
luulpiou pre omax 1110 "c . ll),qpo<poprord, 11 Oepporcpooio rTllnq Al etvo,r orouq
660 "C Ku,r rou Cu o'rouq 1085 'C .

llo,pe]"ropsvc rc],rBavou :
Wora;, ycr'trra", ),oBt8u

T.E. ; .  : !E[ -e8f tn
t i t R A i t . ] u l r K H

Ztyaptu M6ru),)"a pr6oo, oro rc)"iBavo

K)"iBuvoq



Xcq ouv6leto 6yrve q Xurzuot1 oro er8tKo 8ro,ptopqcotrrdvo rco)"ofm ro,r nr1po,trre 8orcipra
6tup6tpcrrv 15 ,20,25 mm
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(p)

(v)

Te)"rrr1 popqn 8orcr.trrirov
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(f) Koml 8orcrpicrtv

fro n1v rno erirco)"r1 nopurlprloq rov 8orcrpriorv 6yrve repoxrop6q rcov repro,lirov oe
nprovorcop66)"o,.

'Engr,u 
6ywe api0prloq repolicriv rcsrd on(orv o,pt0p6 ott6 q Bdoq ror-r 8or<rpiou npog

qv ropurpr].
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(6) Tp6zrog 8rlproupyioq prltwiov

ftc, u1v nro eurco)"r1 trre)"6rq rov r(oppo,ncirv lpero,o'rnKr vo, spBunaororiv oe prlrtr4l
p6oa oe et8rrcu 8ropoprpcrrpfvu rcd,ofnra .fra qv 8qproupyio lperdorTlKs rl uvd,pet(r1
rqq pqrloriloq o'rc6vqq pe 6vo roppo 8rohiq pe ru rco,tu),)"r1)"u p6tpo npooru,oioq,
o'e et5t.6 rc)"etot6 Xrrtpo pe e[aepropo Kol qcDrlop6 , rcuro],],r1],oq yra rqv nepinroorl
)"oyo qq B)"apepoc1ru,g rov oeptov nou erchiov'uc,r rcord rov oxTlpo,nop6 rrlg fvtoorlg

Er8trcoq r)"coBoq rono06rloq 8onpicov

99

Tono0eqpevo, 8orcfpro rcord, urifrov oprOpo



Avopt(q pqdvqq 'EyXuon pqttvqq

nn€n pqttvqq Te)"rrcr1 popqn
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i
i

(e) Aeiuvoq 8onpicov

H )"eiuvor1 rr.ov 8orrptov 6ywe oe er5rrc6 )"erovnrc6 pqXovrlpo pe ou(opetolon rov
orpoqcrrv cvro 300-L200 rpm rcot ouvep'1 por1 vepori, Nerrvrrrvtuq ano quybrepo oe
yfi6repo, yuu)"o1opru vepof pe opr0poriq 80, 120, 250,320, 420 ̂ 600, 800, 1 000,
1200,2400,4000. Ito r6)"oq ro roptrro,rta 6e1n1rccrv unep)"eiovor1 pe er8rrc6 ncvi rcur
Xprl o'rl er8rrov ]"ersvtrr6v yo)"orcr<rl pdrrov

Aerovrrrc6 pn1uvnpu yuai.olupro,

tffi4:t
;2
1
I
,1
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Aerdvoerq

Aetcrvnrd ya)"arctrbparcl Kc[t yerclottlpoq



(O lXnputrop6q Ko,t Trpoopo)"r1 8orupirov pr DTpo kelers

Mern ro r6poq qq rzrep)"eiovorlq ru, 8orcitrnu 0u np€ner vo npooB).r10orlv pe rcunoro
rcuuonrc6 uypo 6rd)"upo (KELLER'S) yro, vu pnopdooDv vo rpuvoriv tu 6pra rov
rcorcrccov oro U.rKpoorc6nro.
To uypo 8td,trlpo out6 8qproupysire p€ rnv orcptprl ovdpr[r1 rprrrrv o(6orv oe
ouyrcerprpfveq uvo)"oyieq.

To oootcaxd xor or crval,oyisq roo 6rol,,riparoq eivor ru e(r{q:

Erlpefaroq: rc 1totpo 6m)opa toxo?ercire ot r)amrcr1 )xdvr1 6fin rc u6porp06pto
iruBpc[tvet rcyupa rc yoa){l ! I

llupoorcsurl 6ra)"r1 putog KELLER' SXqprrcd ol6a

103



IIPOEBOAH AOKIMION

H 6ru,6trcu,oiu zrpooBo)"qq anarrei rcsnoro o"uyrcercprpfva Brlporo ylCI, rnv urcprBr1
ezrireu[q roD oro1ou.

Ta B{pcto autd efvar ro e[r{q:

Iuyrcpotoripe ro Soripto pe er6rrcr1 l,oBi6a Ko,r ro epBa,nri(oupe roovrilvta,q co
e),ogpd p6oo, oro 6ra)"upo yro 10 6otq 15 sec.

Een),woups ro 8oKiplo ps o?r€oroorcrypwo vep6 (ov eivCI,r 6uvsr6 (eor6)

Een)"woupe trre rcaOopr1 o),ro6),q

EpBunqoq 8orrpirov

104



ll),foq ps c?rsorcypdvo vep6 llhior"l pe o)"r<ool.q

IrSyvopo 8orctpicrtv trrerd, u,n6 npooBo)"q



(q) llo,puqpnon oro f-r.rKpoorc6nro

xrr1 ouv61e1o, pr rnv Borl0ero roD plKpooroniou pzop6oape vo Tropornpr]ooupe qv
6opn1 rur qv popgo),oyia tcrrv 8orctpirrlv or prKpooKonrrc6 eru[rue6o. To p6ye0oq rou
qurori peywOoorlq eivcrr fioD xprlolponoqOqrce eivor 100X rar aur6 yro filv 7r1o
l"ezcro peprl no,pocl pr1 on rn g KpDorul"l,rr,cl g 6oprt g trov rcpo,pdrrrrv.
Anor6l,eopcl rlrav vo pyouv opropfvo o-upzrepdoporo r1o rov rp6no pceuorlg,

Leicrvorlg, npooBo)'r1g rcaOrirg Ko,1ro TrcDg or€psonorrl0rlruv-rpuora).l.ril0r1rcrv ro
rcpdparo pet6),Xrrtv.

llopoq prl on os plKpooK6rno KCI,r o7ror6ft oo.q qCIroTpCI,rptritv

'#$iJ;':':
Y?t " :"''
ryX1at:.tr.;
-:;'7;

I
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AOKIMIO l' Cu 99'h Al

Lrrc,nupardvro qotroypu<pieq ncrpotqporips rqv pq 8qptoupyio 8wtprrnq 8optlq

rcuOcirg Kul Tqv ep<pdvrorl torv opicov tov rc6rcrtov, Trou oqei).etur onlv unoooio

ovo,8etqpo rcoOcoq Ko,l orqv o,p1trr1 0epporcpo,oiu rou ru),otzrrori to oruoto 6w qtov

npo0ep poopwo o),.}.u B ptorcotm' os Oep porpo,oiu 6o putiou.
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AOKIMIO zoh Cu 98"h Al

Iuq zrupu,ndvco <prriroypo<pisq nupun'lpoupe rrovrrc4 6opr'1 rur pru e)"o1ron'1 8qproupyio

6wtptrct1g 8oprlq nou o<pei)"ero,t oro yeyov6g u1g onouoioq uvu8ernlpo raOcitg rcor

orqv o,p1rKtl Oepporcpooio tou xu),ounrou.
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AOKIMIO 50 Cu 95" Al

}rtc,nupundvo qrotoypurpieg no,patrlporipe rrovtrrl 6opq rur pru e),opoc1 8qproupyio,

6wrptrct1q 8optlq nop6poro, pe rq 6opr1 rou rcpdpuroqT%oCugSo6AL nou o<peil"ero,r

oro yeyov6q rnq onouotu,g uva6etir4pa rco0ritq Kol ornv CI,p1lKn Oepporcpaoio rou

rco,]"ounrof .
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AOKIMIO l0"h Cu 9A" Al

Luc,nupanfvro qoroypo<pieg upli(ouv va 8ruqoivovro,r 16oo pru apXucl 8wtprrrl

6otrrt1 6no4 entorlq ror uvdnru(r1 opiov rrov rc6rrccov Troo oqei),etar oro yeyov6q rnq

onouotoq ava8eunlpu rco0ritg Kor orrlv aplrrrl Oepporcpu,oio rou ru]"ounrof .
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AOKIMIO 20"h Cu 80"h Al

Etrq qortoypurpieq nopoqpori!"r.s ro oxnponotrr6 rcpu,po,toq rot epgdvroq rnq 8wtptrtlq

8optlq rou rco0ioq Ko,l rqv eptpuvroq torv opirrtv rcrlv r6rcrcov. Enioqq q zru,poztovco

neprercrtrc6qto 0eropeite entrulqq.

OEEH 1 OEXH 2 OEIH 3 OETH 4

ffiffi
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AOKIMIO 50'h Cu 50'h Al

Inq rprrttoypo,qteq 6w noputrlpof pe ruvfvo, o1Tltrorlopo 6wrptrcr1q 6opqq rou

rpopo,tog rcoOrrlg enioqq unupler eprquvroq sta).etci)v KCI,t ovopoloywetu'q to onoio

oqei),eto,r otqv neptootto Ko,t otqv ei-i-tnr1 6rul.uoq tou 1cr)"ro6'

t12



AOKIMIO 80oh Cu 20" AI

I

I

2ngnupanavco rpcotoypurpieq napuqporip€ rov n)"eovo,op6 tou 1o),rcori o onoioq 6w

61sr 6rolu0et rco06)"ou oe oprop6vo, oqpeia p6ou oto rcpdpu,. Aur6 61et ow

onot6)"eopo rTlv ozrorufa rou rcpaporog. lloporqprlOqrcs 6n to rcpdpo nupouoto(er

peyo)'q or<)'r'1poa1tu orc6pu rut on6 rcd,nora, eiE4 XohlBcov olJ"d o-uvdpo eivur no),D

ryuOupo.

Lrry napandvcrr rpcoroypo<pio oro rpapro 10o/o cu90% AL zropoqpeire on6 pra

TrsvopoFrlKq dzoyq rou 8onpioD puo ovoporoyfvero otq 6opr1 rou Trou otpsi)"ero,r

rcoOupd oq 6),Leryr1 ovoSeurrlpo.
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( 0 ) flo ronrc6 q 6Ley yo q- p6 0 o 6 o q orctrrl p o p6tpr1 or1 g

rto r€)"oq 6ywe noronrc6q 6),ey1oq rcDV rcpapra,rorv nou 8qproupyrlouprs. o noronrc6g

tLqyoq 1cr:pi(ere or Koroorporprrc6g Ko,1 f"rTl Koroorpogtr6g pe066ouq. Etrreiq

xpTlouoftouloupe rnv Ko,roorporprrcrl p60o6o psrpqonq orc)"rlpoqrug vICKERS. frs

qv pe0o6o ottr1Xprloltloztoq0r1rce er6rrc6 prrpoor)"r1popr€rpo VICKERS. H ouoreu4

oucl avo,ypdrper oot6poro r1v or)"qp6rqro rou rcdOe 8onpiou u<pori nprirto, puOprorei.
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Or pu0prfoerq efvur or e[{q:

@6roupre oe )"erroupytu rqv o"uorceur1

Pu0pi(oupe qv 8rivaprl nr6oecoq

Tono0eroDps ro Trpoq orc)"qpop6rproq 8oripro

llordpe START yru ercrivrloq tr6 or)"qpopfrproqq

Metpo,pe rrq 8royrbvrooq rou anorunritpotoq

llu,ipvou pe our6po,ro, ro ozrot6)"eopc

Mrrcpood-qpoprrpo VICKERS
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Irc)"qpop6rpnon pre p60o6o VICKERS



Irlpeioroq: xpootyoupte rc or1pe[o oto oxo[o 0a ercyopttoet xupapf\a. Xrurapt

avd"peoa ma 6pta rav rc1rcrcav rcan 6yt mdva too ymrf 6n 0a €irtrDxoD[t€ u1v oaotr1

pt 6tp ry ory . IT ap arcamt rp afv ovrat 6 fi.q o p a x ap ad e {y pt ata.
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Ol orcl"qp6tqreq ralv xpuprirov eivur ol efriq:

llopottlptlOqrce 6n ru, rcpdpota pe preyalurspo Troooor6 neprertrxotrlra: oe al'0paxo
nopouoto(ouv peyohJrepq orc),r1porr1to,.

EvOerrtrxd:
zepurcnr6nlru loo CU 99%N- orc)"4poqra22HY .

neprerrtr6rqru 20 
"CU 98% AL o'rl"qp6rqru 36.1 HV .

neprercnxorqrc 50 o CU 95yo Al orc),r1p6n1ra 55.9 HV

neprercnrcor4ra l0oo CU 90% AL orcl,qp6rqro 87.9 HV

7r€pr€KrrKotqtc 20o,b CL 80% AL or)"rlporqtu 113.5 HV

fi€prrKrtKorqro 50e,o CU _iOq'o AL o'r)"qp6upu422.lHY

neprercnrcorqro, 80o,o CU l0o i, AL orc),qp6r1ro 549.4 HV
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