
M£TC6AI"JTtc; CVTIOTaO£IC;

EnoepT'l, '1 onoio OAL090iv£1 navw
OlTlV OVT1OTOOll·
LTO nOT£v0l61J£TPO MOU TpflJEp
al\l\a~cn ~avo ~ ll~~ ~~ aVlIOla
Oll~ ~ laOll~ ~ClQ~U lWV OKpOOC
K10lV Myw ~~ aMli<; Kala
OK£UTi<; TOU Km KOTO npoTilJflOTl
~c ~ 6o~8cla Kaloo6lbloU. H
OUXV6TTlTO TWV \l£ToTOnio£tiJv TOU
bpa~to CiVOl oa~ ~IKp61CP~

on6 tva nOT£vOIOIl£Tpo Y£VtKt;e;
XP~Oll~. Eva nolCvola~clpo 0
KPI&:foC; £ivm £LOtK1'\ KOTaOK£tni
\.IE noM U4J'1Me; anolTTlO£le; 600v
a<jlOp6 ~ ypa~~IKa~la, ouxva
TTlTO KOlTOXUTTlTO pue\-liocwv. To
n&pIOTpOCPIK6 nOT£YOI6IJETPO
tXCI a~ova, ~ ncplClpo<p~ lOU
ono[oo IJ£TQToni~£t TOV Opo\lea.
ITO OUp6IJEVO nOTEOI6~&TPO '1
£nocpT'l OAloaO(VE:l QKOAou9WVToe;
£ue£io 6taOpo\.lT'l £navw OE: E:UeU
YPOIJIJO crrOlXdo aVTicrroOll<;· To
616u,",0 noTtvol6tJETpo onOT£
I\cllOl ana bDD ~ ncploo61cpa
Ow.o nOT£V0l6\l£Tpa, TO onoio
OO'1YoUvTOL an6 KOLV6 6f;ova. To
noUanAa nOT&VOI6tJ&TpG ono
lCAoUVlal ana o~abc~ Wo ~
n£ploooTtpwV nOT£vOlolleTpwv
nou \lnopoUv va E:v£pyonoloUvtOL
av£f;oPTTlTa TO tva an6 TO ci.AA0
(n.x. ~E O~6KCVl~ a~ovc~) Kal
OtoT(9£VTOl O£ KOlvt1 OUOK£UOO{a.
H unoololP&OTl TWV nOTE:VOl~t

TpwV \lnop£[ va yiv£t \lE: 66.0ll TO
XP'10lIJOnOtoU\l£vo OTOIXE:lO avri·
ClaOll~ (oUp~o, cniClpwoTl av
8PQKo, Cermet, aYOlYI~o Moon
Ka) ~ ~c 660ll ~v KalQOK~

(KI\ooolKa nOlcvol~Clpa, lpilJEp).
H nOtKlAlO TWV nOTE:VOlO\ltTp<&>V
nou KUKAOCPOpoW OTO EIJn6plo
tivOL noM \l£yOXTl A6ytiJ TtiJV
noM-(i)Y OUVOTWV ouvOuaOlJwv.

----

KaT'lyopfec;
To nOTEvol6JjETpO EivOl OOlllK6
OTOtXElO IJE TpEle; OKpoOtKTEe; Kat
xp~l~onolellOl OOV pu8~I~a~c

V~ blalpt~~ lOOll~·
lioo ana TOUe; OKpootKTEe; ouv
Ooovtm \-IE TO OKpa \lioe; ovt(crro
Oll~ KOI a lpll~ ~c ~~xaVlK~

01 pue\..ItOTtKtC; aVTlOTOO£IC; £ivm
nap6ywya lWV bla<j>6pwv Cla8c
pOlV oVllClaocwv. H 6aolK~ apX~

: MtO KlV11TTl £nacpT'l OAtoaoiv£t
£navw O£ aywyllJ'1 OTpWorj KOL
IJETa6QAAEl KOTO OUVEXt; Tp6no
~V n~~ ~~ aV1IClaOll~·

nOT£VOI6JJETPO KOI TpiJj£p XP'l
OII.l0nOlouvTO noVTO KOI XPIlOl
JjonolouvTOI oK6JJo OE JjEyoA'l
KAflJOKO OTle; IlAEKTPOVIKtc:; au
OKCUt~. Ic vtc~ ccpap~oyt~KCp
6i~ouv 6JJwc:; 6Ao KOI nEploo6TE
po t6acp~ la "'~"'laKo KUKAOl
~alo (~ClOlponta~ D/A ~c NV
RAM aVli lOU lpl~cp). AUTa 80
OUVEXIOTtf OTO JJtUov JjE JJ£Yo
AUTEPIl tVToOIl·
,Onwc:; oUJj6ofvEI JjE 6Ao TO OTOI
Xtfo, nptnEI KOvtic:; va YVWp(~EI

aAO 10 xopaKl~plOliKO bc60~t

va KOI TIC:; 1616TIlTtc:; TWV noTtV
OIOlJtTpwV KOI Tp[JjEp. ria OlltJ0
VllKt~ c<pap~oyt~, anox;o opyo
va JJETMoEWC:;, EnoyytAtJ0TIKO
OTEp£OcpwVIKO ouoTflJJOTO KOI
IlAEKTPOVIKO Ef;opTflIJOTO aUTO
KIVflTWV, Il EnlAoytj TOU noTtV
Olo~tlPOU XPCIO~ClOI ~CyaA~

npoooxol, cncl6~ 01 6Aa6c~ £ivai
16101Ttp(&)C; EvoXAIlTIKtc:; KOI OE
OpIOtJtVEC:; nEplmWOEIC:; EnIK[v

buvc~.

~,-------------,
EmOTpWOe/(; aAWV lWV ~c106A~lOlV avnCla-
H aYOlYl\l~ cnlClpwoTl tXCI ox~~a OCWV. Myw ~ox; ~~ Klv~Oll~
KUKAlKa ~ w6Uypawa. H pU8~IOll lOU bp<llJOO ana anclpa oc anci-
yivUOl tnQl.1£vwe:: IJ.£ KiVTlO11 tOU po ntplop[~£Tal '1 avQAuOT1. KOTa

b~ at KUKI\lK~ ~ cu8liyp<llJ~~ ~ blapKCla ~ ~C1Qlam~ ~
lpaX"'- rlO lpl~cp ~c a~ova ~ laOll lOU bpa~ta civOl Kl\1~aKw-

I1Cj)lO"tpo<p~ Ki~ lOU a~ova ~. Ta X~plCllKa lOU ninou
ll£TQTp£n£TOl Of: IJ.£TQT6mOll tOU auTOu tiVOl lJ.£yaA11 £UOTo9clQ,

~ cni w6Uyp<llJ~~lpaXla~ ~IK~ OUVlcl\c~ 8EP~OKpa-

IJE ~ 6o~8Cla OOOV1W~~ p6- ola~ (ncpinou +'- 50 ppm/K Yla
66ou. H cna",~ lOU bpa~ta CiVOl KalaOKcut~ OKpl6c1a~, -'0 tox; -
am; ~aI\I\o ~ av8PQKo KOI 60 ppm/K Yla ~lKpt~ n~t~ ~~

nptnn, 600v Q<jIOp6 n~ lPI66~c- aV11Cla~, +100 tox; +200 ppm
~ Emq>6v':lC~, va 10lpla~cl ~c Yla ~cy6I\c~ aVllClaocl~ IOXUo<;),
IT]V ayw'flIU1 CniClpwoTl. noM KaI\~ Yp<llJ~lKa~lO (xwpl~

IUPIJG : H avtioTOO'I1 anOT£ACl1:at QVTlaTo9IJ.lO'll). u~l\ anWAtICC;;
ana tva ~ovwllKa nup~vo, ClOV IOXU~ (tw~ 500 W) Kal ~cy6I\~

anoia ruAiY£1Ol ayOlYl\lO uAlKa. n~~ ~ tVl~ lOU pcU~al~
rlT]V apm KW 10 ltl\~ ~~ xwpl~ blOKu~avoCl~. Myw lOU-
ntplt)J~ un!ipxOlN OOK'ruAifUQ TOU TO nOT£vm61J.£tpa 1..1£ oUPIlQ
ano AcIlTl'i AOVaplva Via lTIv elvat KotOAAT!1I.o Yla ptOOTOTt<:;.
anOKalaClaOll ~ ~KlP~ EniOlpwo~ aV8paKO : np6KCllOl
cna",~~ ~ ncpltl\l~~~. To ayo,. Yla oPyavlKa oU~~a ~c 6CpVlKi
Vlllo UAIK6 ~ QvtiotoOfl(; tiVQl PTlTlVT). H 'lAtKTPIKrl aywYl1J6Tll"
0UVli8ox; KovClaVla~ ~ VlKEAlD- la c~00<j>al\i~C101 ~E npao~i~cl~

xpOl~IO. Mnopau~c a~w~ vo KOI anox; 0l86l\~ KOI ypa",I~~. H
txou~c nCplel\i~cl~ ClblKoU w- uypaola ~ox; blaCltl\l\cl ~
nou, anw~ uAlKa oUp~al~ ~c p~ll~ KOI 01 aYOlYl~c~ npao~l-
lblallcpa ~lKp6 OUVlCI\c~ 8cp- ~Cl~ Xavauv ~ ~cla~u l~

~OKpoola~ ~ cuyc~ ~tlal\l\a, cna",~, onalc au~avCl ~ n~~ ~~
Watt va m:nJxoulJ£ Tllv KoAlrttpll QVT£OTOOT)<;. AUT6 TO cp<1lv6lJ£VO
6uvon; nOI6T11TO tnaqn;c; Kal Yla tiVOl 61Ju>c; aVoOTptt.IJllJO YlO ~.u.

AClloupyla una buo~cvci~ auve~- Kp6 ncplSWpla ~cla60AOlv. fl6yw
KE:<;. EKTcX; an6 TT\v KQVOVlKTi, aUToU TOU q>OIVOIl£vOU 61lW<; 01

OUVCX~ ncpltAl~~, xp~l~onolcl- cmClpWocl~ av8pOKa ~nopaUv
Tal enlOT'll:; Kat '1 m:pl£Alf;'1 KOTO va XP'1ol~onot'18oUv at KUKAW~O-
To~£ie;. ITTlv nEplnTWOTl OUTTl TO 1J6vo oav OlmptT£e; TOOTle;· ITa
ru.MYETOt OTOV nupT'lvo wp~o Tpi~£p XPflOlIJOnot£iTOI IJETaAAl-
~cla6A~~~ blalO~~~ Kala ~~K~ K~ bpo~ta~ Yla ~v cna",~.
KUKAlKOlV lO~twV. AU~ ~ bl~6p- Olav yivoVlal ouxvt~ pu8~locl~

<pW011 XP'1OlIJOnotEiTOt ytO TTlv mo KOTaM-'1Aot £ivot 6poIJE[e;
npaotYYlOll ~~ yp<llJ~lKli<; ~ClO- av8PQKo, Enclb~ ",8cipual ~

6oA~~ ~~ aVlIClaOll~ CilC Yla ~aI\OK~ cniOlpwoTl ana ~v lP16~
~v npaoap~o~ oc bla<j>OPC~ ~c 10 bpa~ta. 0 nup~va~ CIVOl
cVlaocl~ pcu~alo~. 01 ncpleAi- 0UVli8ox; ana xoplavl, Yla ~cyo-

f;£te; IJOVWVOVTOI IJE En{OTpwaTl Alm:pee; 61JWC; OnOlT1)oEte; XPTlCH-
of;E10iou, '1 ono(a MinEt 1J6vo \-IonotEiTOt KEP0\-lEIK6 UAtK6. H
OKala ~~K~ ~~ blabpa~~~ lOU ~tYI~ cmlpcn~ 8CP~OKpaoI0
bpa~ta. Ol ancipc~ Ola8cpo- c!vaI6S·C, a OUVlCAE~ 8cp~D-

nOloUvTOI IJE TOllJtVTO. H £nacpT'l KpaO{Oe; dvm + 1000 ppm aTTlv
TOU Opotlta £ivm ono cipyupo, nEpiffiWOfl nUPT'lva ono xopT6vt
XPU06 ~ av8paKo av6l\0yo ~c ll~ KOI ana +300 tw~ -600 ppm ~v
ouver,u:~ cpyaoi~ KOI 10 ~tyc- nEplm~ nup~va ana KCp<llJEI-
~~ avliCl~. H oup~an~ Ka uAlKa.
n~ 6£v E:lVOl KOTci.AA'1A'1 Cermet: To 6voIJo oUT6 nap6.yE-
Yla cq><1pl1ay~ l$1AOlV Ouxvo~- 101 ana 10 apXlKa Kcpa~clKa

TWV MytiJ TtiJV EnoytiJytKWV KOl UAtKO KOt IJtTaAAO. H KOTOOK£Ut;
XWP'1TlKliw XapaKTT\P1OTtKWV TT)<;. TOU npaYIJOTOnOl£iTOl oulJm~o-
AK6po KOl OTO 20 kHz '1 EnoyU>- VTOe; aywytlJ'1 noOTo IJE KUptO
yoo; ClNtOTWoa IlnopEi va unEp- ouotOTtKO TO pou8liVtO EnaVtiJ O£

6ci ~v ~~. H ypa~~lKa~lO Kcp~ClKa uAlKa KOI aKoAou8ox;
nau £mruvxovETOl IJE OUlOV TOV \-1£ nuPOOUOOWIJOTWOTl aE 9EP\-lO-
nino xwpl~ avnCla8~IClIKanp6- Kpaola ncplnou 600·C. Ana ~
06ETO £ivOl mo OKpt6tl<:' IlETOf;u OtoOtKaaio ol1lTl npoKUmEt OKATl

p~ KOI av8cKn~ oc u'!JTlM~

EA£KTop 6/93
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EupWnTl Ianwvio TUno<; KO~UlUAflC: DIN 41 450

A B Vpo(JIJlKfJ

B D(A,K) Aoyopl~IKn 4

C RD(E,C) oV1LJ.oyople\..lIKn 5
F M,N oV1IOTo9J,JIO'T1Kn (1l6vo VIO 6t6Uflo

nO'TEVOI6\..lEt'pa). YPQI.l\..loo'l ~ 6t06Q9I..l1011 11

H ~OVapt9l<"'" '"' O'a669\l0"'l 4'

0,,""0
930072- II

Ub-r

XapaKT'1PIOTIKO
H ~~~ aVTiOTo~~, Ol avoxt~
KOI ~ K~nUA~ ~£Ta60A~ ~~

avtiOToaJ'l<: 6lvOVTOl KaTo. KOVOVO
IlE ncptVpa<pU<o Tp6no. Eivol
EVOCX6J,lEvO 11 KOIJ.rruAI1 va Oivc
Tal ~£ oliJ.t60Aa. ITO ~LKpIl Tpi~£p

XPl1ot~OnotCiTOl OE OptOIl£VCC;
ncptnTWo£I<:; XPWIlOTIKO<; KOOI
Ka~ ~£ yp~~t~ ~ OTly~t~.

KapmJA'1
H xapaK~plonK~ Ka~nuA~ ~~

oVTiOTOOl1C; civat " ~cToBo~Ti TOU
Myou Ola[p£~~ T6~~ ~ ~~

CKOOTOTC lOX,uouoac; TtIJTiC; ytO
Tllv aVTioTa011 aVaAoya IJc tTl
8~ ~~ £naq>~. T0 ox~~a 2a
6dxvcl nc; mo OUVll9l0~tvCC;

~op<pt~ XapaK~PlOTLKWV : rp<1I1

~LK~ (A), AoyapI8~l~ (B) Kao
aVTt!loyapI8~LK~ ~ £Ka£TLK~ (C).
Ol Oto.q>OpOl TUnOt KOIJ.nuAwv
TUnOnotoUvrOl KaTo. DIN, 01 mo
0UV1\8£1~ XapaKTT]plo~oi £IvOl :
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ITO om~a 6 <pOivaVTOI OUYK£'
VTpwJJtvEC; 01 XapaKlTlptOTlKtC;
K~nUAc~ A~ H. H AoyapI8~1'

~ XapaKTT]PIOT~ noo XPT]OI~G

nOl£iTal 0UVT]8w<; OC ouan;~aTa

HiFi ovo~o.~eTOl KOTo. DIN -avu
tjJW~t~ AoyapI8~lK~· Kal xapIlo
O£TOl Ilc Aovopl9~tKTi KAi~OKO

OlOV 6~ova Y, 6nw<; cpaiVCTOl OlO
ox~~a 2e. nptn£l va A~6<iv£Tal

un' 6IjJ~ 6Tt unapX£l ~la V£KP~

OlaOpo~~ KOTa ~v KI~~ TWV
ouv~8wv £noq>wv (61.. ox~~a 2d

UbUb1

I.xripQ 1. Kata 10 ow6Eon tWV nOtEVOIOpEtpwV Kat lWV tplPEP nptnEI
VQ 'PPOVdZOUpE OOtE OE KQLJpiQ nEpfmwon VQ LJn VIVUat noM pEv6?in
n EVtQOn tou pEUlJ01QS 010 6poLJto.

aVTiOTtJOl")c;. Ev ytVCl., cmTptno- Ololxcia Cermet.
VTOI ~lKptC; lJ6vo anwM:ICC; l
OX~ OTI~ ll£Ta8AIJ~ OVTIOTa·
OCI~, 0<paU ~ W\1OOi £niOTpworJ
ciVOI an' tu9cioc;~ aTO
npt66AAov Kat£n~ lOOittpa.
wiAw~ oc a!;£l()wnLKt~ £mOpll·
otiC;. nptnci va upo(rvTal nOVTQ
TC TO 6pto VIO TTJV £VTOOTl TOU
peUJ.tOTOC; OlTlV Enac.pTi· rIa TO
Aoyo auTO TO Tp(~Cp nptntt
nOVTOTc VO txouv npootaoia
un£pq>6pTt~~ (ox~~a 1). E~aip£·

011 OlOV KOVOVO OUTO anOTCAOtN
01 OUp~OTlVCe; aVTtOlo.aCtc;, OL
onoice; unopxouv oc ~cy£811 ewe;
500 W Kal ~ £naq>~ TOU~ ~nop£[

va EKTC8d ac U~"AO c.pOPTtO.

f)cPPoKpaolaKtc;
pCTa8oAtc;
Eivot KOlVO XOPOKlTlptOTtK6 6Awv
TWV OVTI0lo.ocwv 6n " TlIlTi TOue;
~£T06<iMl:Tal OWapn;ocl ~~

8£P~OKpooi~. 0 0UVT£Awn;<;
8£p~OI<PQCli~ cival ~ OX£T~

IlETo60ATi T'I"tc; OVTlaTQCJf'tc; ova
608u6 K£l.oioo.

l!.cv CvOtac.pcpct ° OUYttAEOl'tt<:
9CP~OKpaoioC;, 6mv TO nOTcvOIe)..
~eTpa XPl10t1lOnOtoUvrOl oav OtOt
ptT£~ T6ocl~ xwpi~ va Olappto
VTOI an6 IOXUpll PEtilJaTQ, 0<p<lU
O£v £~p£a~£Tao 0 My~ ~

OtoiPEOTlC;· ~W<:;, 6TOV TO nCTCV
ol6~CTPO XPf1011l0nol£lTai cav
PU9~tOltI(Ti OvtiOTOOJ1, 0 OUVTCAC·
O'lli<: 8cp~OKpooiac; nptnct onoo·
O~nOTC va ~OIJ.66.VCTat un' ollJrl.
An6 ~v 6nOljlT] au~ npOTt~OU

VTOl OUPIJo.TtVCe; aVTlOTo.oClC; Kat

Tu"o"of'1o'1 (Iclptc;
E)
H 01£llvfJ<; runonoi~ eX£l npo·
xwpi}O£l Kat OTIC; pu8lltOTlKCe;
QVTtOTt1<JgIC; KQI tXCt OKano TOV
TU:.pIOPIO\lO oAwv TWV OUVOTWV
~y£9Wv oc OUYK£KPl~tv£~ n~t~.

EKT6<; an6 ~ octpQ E3 (1, 2,2
4,7) KUKAO<pOpaUv avnOT60£l~

oU\JlI>Wva ~ TO XapaK~plOTKa

TWV octp<i>v 1, 2,5 , 5 ~ 1, 2, 5.

pl6pl~ avaAlJOTl. Eva 1lM0 rW:o
veK~~a £[VOI ~ O~aA~ ~£Ta60A~

tTlC; TOOTle; KaTa TlC; ~eTQToniocle;

TOU OPOllta. 0 nupTivae; TOU
OlOtxciou civat ano mOOTtKO Ti
KCpaJJClKO UAlK6. Ta nOTcvot6~c·

Tpa on6 aywYI~o maOltK6 Ocv
cival 0~WC; avwTcpa no TO nOTcv·
OI~£TPO Cermet ~ oUp~aT~

600v a<pOpIl ~v aVTox~ ~v

uypaoia, TO C1UVTcAcon; 9cp~Q

Kpaoiae;, TtC; emTPEnTte; anw·
MiCe; tOX,Uoc; Kat tTlv entTpCnn;
TlIlr'1 tTlC; £vTaOlle; pcullaTOC; OlO
Opo~ta. H ~£Ta60A~ T~~ aVT[oTa·
~~ ouvapT~o£l T~~ 8£p~oKpa·

o{ac; civQI £vTova 1111 YPO~IlIKTi KOI
YlOUTO aVTi Yla 9e:PlloKpamoK6
ouvTcAcon; OiVCTQl 11 nooOOTtaia
~£Ta60A~ ~~ aVTiOT~~, n.X.
via tva 100 K nOTcvoIO~CTPO

an6 8% OTou<; ·55·C t~ +/. 6%
OTou<; 120·C. XIlp~ ~ OloOLKa
aia KatOOKCUTi<; civat 6uvan; "
napaywyiJ CIOlKWv ninwv (n.X.
CtOtKtC; OIOlJClp<p(ixJctC; TWV cno
<pWv), Ka~ KQI nOTcvmOllttpwv
~£ ~£XWPlOT6 XapaK~PIOTLKoi.

MAo. Tl.Jnol : rc ~ta c~At~I1 TWV
C1Up~aTlVWv aVTIOTaocwv OKpl·
Bciac; 11 ncpt£At~I1 cmKW!.unTcTol
~c OTpWol1 OYWYL~OU nAaOTIKou.
AUT6 TO OTOlxclo oVTioTOO11e;
ouv6uo~cl TO nAcove:KTr'1llaTO KQI
TWV 6uo TcxvoAoytwv, 6,,~a6r'1 TO
~IKpIl ouVT£A£~ 8£p~oKpao[a~

KOl tTlv wOTo.9clO TWV oup~o.Tl

vwv OTolXciwv ana tTl Ilta nAeu·
pIl, ~ OlapK£la ~W~~ KOl KaA~

avtiAlJOTl TOU aywytllOU mOOTlKoU
on6 ~v 1lM~ nAcupoi. Eva~

KOTaOKeuacm;c; npoo<ptpEt ayw..
YI~~ £niOTpworJ ~£ 6<i~ ypoq>i
tTl, " onoia ~cncpvo. OptO~£vce;

Cnt66ocle; TOU aywytllou maOTI
KOO. EniOTlC; un6pxouv av9cKTlKte;
OlTlV uypaoio CntOlpWoCtC; ypac.pi
~, £no~tv~ KOTIlM~Ac~ yla
TpontKo. KAI~aTa.

IIclTouPYIKO apia
Otav Ilta aVTiOTo011 OlappuTat
an6 ry.u-rpLK6 p£u~a, napllY£TOl
8CWOlTlTa OlTlV WlltKTi cnlOTpw
011, 11 onoia au~o.vct lTl 9cp~oKpa
oia TOU aywyt~OU UAIKOU tTle;

8£P~OKpooi£<; £niOTpworJ, ~£ KaA~

avaAlJOTl, ~£ OUVT£I.£~ 8£p~0·

Kpooio~ ~£Ta!;U 50 KOl 250 ppm/
K KQl ~t no~u KaAi} OUIJnCPlcpop6
OE: 6t66pwa11. TQ arOlxtia an6
Cermet napouolli~ouv TlfXlKTLKO
am::pt6pl0Tl'1 QVOAUOT] Kal KaAr)
EOOT09£IQ K01W an6 6tocpoPE<:;
OW8~K£~ n£pl6<IMoVT~. MnG
paUv va KaAUtjJouV nOAu ~£YaAO

E:U~ TlIlWV QVTfOTQCJT)C;. at £nt

Tp£mcc; anwAcl£<; IOXUCX:; £ivat
6EKonMOlEC; an6 QUIte; TWV 1.1£
To6).rrn.lw aVTlOtOOCwv 1-1£ ent·
OTpworJ QV6POKO TaU (OIOU IlCYC'

80u~. lluoTU)(w~ 6~w~, ~ Tpax£ia
KOl oKA~P~ W~IK~ £n[oTp~

q:l9tiptl aUVTOIlO TO 6polJta. A[·

yce; 116110 OQnQv'lptc; KaTQOK£u6~
IJn0potiv va q>86oouv TOV apt91J6
TWII 25.000 IlcToTon(o£wlI TOU

Opo~61 An6 ~ YKa~a TWV ~~

YPOllIJIKWV IJ&To6A'lTWV QVnOTO
OEWV KUUO<pOpoUv an6 TTlV KQ

~yopia au~ ~6vo 8£nKt~ Aoya·
pI8~LKt~. nptn£l va ljKi~£T£ 6~~

nCAlI VIC va n<; 6pt(tt. 0 alNTC
AEcrrt1t:; 8CPIJOKpaoio<; civot ncpi
nou +/. 1000 ppm. !l<; n~ ~v

YP~lJlK6T11Ta KOI TTl 61apK£IQ

~wT')c; 6p(OKOVTOI IJ£TQ~U TWV

nOTCvOlOIJE:TPWV IJ£ oUPIlO Kat
TWV nOTEVOIOIJE:TPWV IJE aYWYllJO
nAaonK6. X6p~ OT~V £~OlP£TIK~

OUlJnCPICP0p6 ToU Tun~ aUT6c;
tiVOl KQTOMTlACX:; yla ecpap\loytc;
HiFi. H napaywylKrl OlaOlKao{Q
Ka8lOla Ouvan; tTlv KOTaOK£uTi
~cYaAI1e; nOIKIJ.iae; TUnWV KOl
Ola~opqxi>ocwv aA7la KQI AClToup
YlKWV XapaKtTlPIOlIKWV.
AywYI~o nAoOTIK6 : H ~KTPLK~

aywyt~6tTlTO cnrtuvxavCTOl ~c

cvow~6.TWOTl noAu Acmwv OW~Q·

nOiwv ypoq>i~ oc 6<i~ p~Ti~

<pOlv6A~~ ~ nOAu~IOiou u4JrlA~

nOt6tTlTae;. H avW!.oyia TWV ayw..
yt~WV npoo~i~cwv Ko80pi~cl tTlv
Tl~rl tTle; cmcpavcloKTie; aVTiOlo
0Ile;. Acpou npOOTc8d TO ~Iy~a

PI1T[v"e;·6v8paKO OTOV nupTiva ~c

OlaOIKQoia cn[XPIOIle;. ~CKao~oU Ti
Old06u011e; KaTomv ccpap~ovtlc;

niCOlle;, npay~aTonolciTQl noAu·
~£poo~~ (OKA~puV~) TOO WIll'
KOU OTpW~aT~ oc 200·C. ME: TOY
Tp6no aUTO npoKUrrrcl WlJIK6
OTpW~O naxou<; 10 . 15 IJITl. H
n~~ ~~ aVTiOTOOT]<; ~apTaTQ1

ano Tle; YCW~CTplKte; 0100T6oE:1e;
Kal tTlV ct000i aVTIOla011 T'I"tc;
cmqKlvctac; TOU W~lKoU Ol~a·

Toe;. Ot cnacpte; ciVQI an6 aywYI.
~£~ nAllK£~ n6OTa~ apylipau·
naA7laOiou. Ta nOTcvmo~CTpa

aywYl~ou nAaOllKoU txouv noAu
Aclo cmcp6.vclo, noAu ~cyaAI1

OtapKcLo ~wr'1c; KQI npaKTlKa anc-

EA<Krop 6/93
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I:xnpa 3. 0 86pd5o( _ __ plJ4KIU (.I£lpiIlOI KOtO DIN 44220 liE loV

£IKOVlZO)l£Vl1 6Nno(a.~__ ow6ittOI nnyO pt:UpatOl;" Ol:06£p6~ tVtOon~ 1I£
tOY fvo o!tP06&.- IlOI to lipopm..

tXrlllO 2. 01 6161pOp£l; xopoKmplondl; KOllnUM:~ oVlfotoon~ dvat tunonomptv£~

KOlO DIN. tlO oxnpa 2a IpOlvOVlOl 01 tp£l~ mo ouvneIOllfv£~ KOllniiM:~ : ypoPplKn

(AI. lIoyapl6JlIIu1 (8) KOI 0VllnoYOPl9IJlKn rl u9cmul (CI. ttO OKrlpa 2b
£J1O'VOMJ,t6OvovtOI 01 KOp.mJM:~ A,S.C paz! p£ iIMc.~ 660 KOpnUM:~ : I\OYOPI9IJIKrl
LSI: 61C16clalnon (H) KOI OYtIOlo6JalOuKn (F, pOuo O£ 6i6u&Jo nol£VOIOpupo). ttO

610YpQlllJOlO KOla DIN 6ivovt01 01 VPOlillIK£l;" Kop.mJAt.l; LSI: Ii xwp~ 610666&non
(oxnlJO 2d. 2c avOcnolXol &01 n iJovopl9JIIM XopeKlOPlOUM KOlinWin (ovopooio
KOta DIN : ..~ uQrnu" Il~l LSI: Ii~ 610668lnon (oxnllO 2f, 2e
OVlKnOlxol.

rwv[a aTpOqJq~

H ~~xavLK~ vwvia OTPoq>~~ EivOl
ouv~e~ 270'. H ~AEKTPLK~ vw
via OTpo<.ptl<; dVOI ~IKp6T£P'l,

~ETa~U 230' KOl 245' av6Aova ~E

TTlv KOTQOK£UT'J. nOT£VCL6~ETpa

~£ ayWYllJO nAOOTIK6 txauv ou
~~ VWViE~ OTpoq>1']<; ~EVa).U

TEpE~ an6 300'. Yn6pxauv Eni
~'~~. napa)J.ayt<;, 6nou
O£v unapX£1 n£ploplo~6<:; 0TJl
ywvia OTPOCP1'j<;. nOAUOTpOCPO
Tpi~EP KOI noManA6. Tpi~£p t
XOuv IJEyaAUTEP£<; ywv[£<; OTPO
ljl~~, nou ",e6vouv tw~ n, 25
n~~pEl~ nEpLOTpoq>t~ (~6vo 10
nA~pEl~ nEpLOTpoq>t~ avnOTOI
XoUv OE 3600').

Tp/jJ£p
H pj81JICJIl OTO TpilJEp y{VETOI
on6vla. L'l~aVTlK6 p6Ao nai~ouv

£OW 01 IOI6TTlT£<; TWV OTo8£pWv
OVTlOTOO£WV, 6nw<; £UOT6.6£IO,
YTipoVOT), ouvTEAEon;, eEp~O-

~~xavlKt~ 0IaT6~E1~, n.X. ~E KCP
cplQ, YIOUTO ~EV nptnEl va ~tXa-

VTOI <PePT{C. I TO nOTEVOIO~ETpa

~E OTpW~a Cermet ~EPIKt~ <pO
pt~ '1 £niOTpwoTl KoMa TOV
OKpOO~ ~E K6AA~, np6v~a

TO onOlO EVIOXUEI TTlv o~IOntOTio

TOU nOTEvOlo~tTPOU. noMt~

",opt, napoBMnoU~E ~ OEUTE
p~ Kl~n; ETla",~ nou txouv 6AE~

OX£~6v 01 pu8~IOTIKt~ aVTIOTO·
oel~. Avw~aAiE~ ~nopt:[ va npo
KaAtOCI KOl ~ Ena",~ Tau Opo~ta.

Orov TO nOTEvol6tJ.£TPO "ypa
T~auv6EI·, ~ ~6~ a~16Tl1~ AUOT)
E1VOI '1 OVTtKOT6.OTOCJll· MlO AUcn1
av6.yK1"}<; EivOl va 4JEKQOOU~E OTO
OOWTEpIK6 ~~ e~K~~ ~E uyp6
KOeapIO~OU EnocpWv. H 8£pam:[a
aun; KpaT6EL 6~~ an6 AiVE~

WPE~ tw~ ~EPLKt~ ~tPE~. LE
noAAt~ OUOKEUt~ (nx. p601a au
TOKIVtlTWV) a Ent66.TTl~ OTTJpi~EI

OUXV6. TO 6paXIovo Kal TO OVWTE·
po T~tl~O Tau oW~OTOC:; OTOV
6.~ovo au nOTEvOlo~tTPOU. I'
~~ OT6OT) ~OOKEi OUV6~E1~,

n~ onoiEC\ npenEt va Aa6ou~£

oo6ap6 un' 6ljIrj. na ~v napa).a
81i TWV 6uvcilJ£wv QUTWv Ton08£
ToUvtOI OUXV6 Xo.M66tvo KOAAci·
po~v ToiVKI~ 6I'JKrl- AK~a KOl
01 ~auolKoi 66~auv 6A~ Tau~ ~

OUVO~'l 6TOV OTptcpouV TO ~'lXo

vlo~6 IJtXPI TO TtPIJO oav va
etAauv va npoxwpf)aauv OK~a

napa ntpa. IE TttOI£~ n£plrnell
O£l~ O£v nptn£1 va y[V£TOI OIKa-
vo~ia aAA6 va XP'lOI~OnOU:XNrOl

KaTOOK£ut~ KaA1'J<; nOI6TTlTO~ KOI
~6vo.

eopu8o~
o 86pu6<x; TWV nOT£vOLQi.1£TPWV

11£ aywYlll1l eniOTpwoTl txtl TTJv
iOla T6~~ ~EVt6au<; 6n~ KOl OTL~
0UVTJ9uJIl&V£<; wlllK£<\ aVTtOTaOCI~
OTaeEp1']<; TIjJ1']<;. H KiVllOT) Tau
6~ta anoTEAe! QK6pa ilIa nT1Y'l
6opOOou. 0 TEAEUTai~ ov~6l;E

Tal nEpLOTpoq>lK~ ~ 00v~1K~

e6pu60~. T0 ox~~a 3 OEiXVEL ~
~teoOo ~tTP~OT)~ KaT6 DIN. rta
TO xapOK~pLo~6 TOU ~EVteau~

lOU 8opU60u auTOu 6Iv£TOI '1
LoOOWcq.t1l oVTiOTOOTl ti nooo
OTlala TI~~.

iJ/OPK£/O ~wq~
H 016pKELa ~w1']<; ~ETp6TOl oU~

<pWva I.It Too<:; KOVOV10l.lolK; DIN
41 450. rIa TaX~TE~ 10 t~ 15
6lTl).,wv 6l06poIJwv ava A£TtT6 TOU
6poll&a npeTTEl va &XOUI.l£ aVToxT'J
100 ",opt~ OTa Tpi~Ep, KOl
, 0000 <pOpt~ OTa MAa nOTEvoL6
~ETpa. KUMOq>OpoUV OL6",oPE~

KQTQOK£U&<; av6Aoya I.l£ ", cu
xv6~Ta pUe~IOT)~ KaT6 ~ hE'
TauPVIa. T0 K6OT~ avop6~ E~ap

TOTOI (qJ£oo an6 TTl I.lllxaVlKT}
aVTOm. 01 ma ~eLo~tvE~

QOTOX1t<\ ElVal va nai~tl 0 6.~ovac::;

Ii va OllKWVETQl 0 6polltac::; KQL va
xavcTOl 11 enaqn;. nlO £VOXA'1TlK6
CiVOl va I.l11V KavEl enaqn'l TO OKpo

TOU OTOlXe[OU. OlOV oUl.l6oiV£1
oUT6 KOI TO nOT£VCL6~£TPO XP'l·
OI~onOLEITOl VIa ~v pue~l~ TTl<;

tVTOCJll~ TOO TlXOO, TO T£A£UTOio
6ouA£U£1 OW£.XEIO OTO -<pa(JA-. H
OVTIjJETWmOT) aUTi]<; ~~ KaT6
OT~ yivETOI ~E QVTlOTOOTl
'OX~, ~ onoia aAM~E1 ~ Xapo
~PIOTIK~ Ka~nUA~, aAA6 npo
oq>tpEl KQnOIO on606ECJIl O£ nE·
pimWOT) BMB~~. H apx~ Kal TO
TtAoc:; OTEp£wvovTOt ouvtl8w~ ~E

rpOjJjJ/KOT'1TO
H VPO~~LK6~Ta EivOl ~ ~tVL~

an6KAIOTl I.l&T~U IT)<; npayllQTI
K1']<; KOl TTl<; eEWp~TU(1']<; Tl~1']<;.

rIa Tl~ ~~ VPOIl~lKt~ XapoI<TI]PI
OTlKt~ tva~ Ka).IiTE~ TlEPlVPO
"'IK~ ~ EivOl ~ OKpiBELa ~~
npaaap~aYTi~ ~v eEWp~TlK~

Ka~nuA~.

KOl 21).
M£T~U TOU 6po~ta KOI tOU

ilKpou TTl<; avwVL~~~ EniOTpwar]<;
un6pXtl naYlaTE ~La un6AOlTlll
ovtiaroOTl. T) anoia ncplopi(CI TTl
~tVL~ Ouvan; an606car] OTa 60
dB (naT£vaL6~ETpo 10k). rLa
OUOT~l.laTa HiFi 6LoT{8eVTGL no
TEvOL6~ETpa ~E an6aBEOT) ~tXPL

'00 dB.
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I:xnpo 4b Tpip£p OV01KIOU KOl KlI£IOtOU t6nou

I:x6po ~. To tpip£p ,11£ £nlOlpwan Cermet dvol ouvn~ nOMOlpoqKl
nOtEV01~lJ£t~, oMo ~napxouv KOI tunol KM:IOIWV nOVQIKIWV Ipi}1£p
Rau n pOOplOn lOlX;; VIV£lOI ono £nOvw.

I:x6J.Kl 4a. dopn £V6~ Ipip£p KM:IOlOU tunou

-

~,"""TPO<; <il;OvQ
ndpciJjJQ

I~t"l~ lp.MVT<OC:

16I.u:l~ n&pIKoxAlou

h6:XOC:: ncplKoXAlou
(OKOJ<;

AwaT] lax~ £lvOl an6vla ~~cpa.

To OUVOVTOUIJ£ OE OUOKEUtC; IJE
Auxvl£~ Yla ~ ~£iw~ Tau 6apU'
60u, KO~ KOl S [60

aUyKAIOIl'; naAOIoTtpwV ~Acop6·

ocwv.

nOT£VOIOjJ£Tpa
To nOTcvol6pUpa EivOl KOT6.AA'l·
Aa ~v n£pimwaT] auxvwv puS·
lliOCWV. ITO p6.<p10 TWV KOTCKmJ·
IJOTWV IlnopEiTE vo 6peiT& !lEYO
A'l TlOlKlAio TUnOnOITJIl£vWV Kala·
OKCuWV, at onoiEe; onoTEAoUv
IJ£PD<; IJOVO TWV tUnwv nou 9a
IlnopoUoov va KOTQOKtuOOToUv.
OptO}1tVOI KOTQOKEU<lOTtC; npo
CKptpouv ouvaplJOAOYoUlJEVO no
TEvOl6J,lUPO nou 6IQ1Jopq>Wvo·
VTot avOAoyo Ilc TIl:; &nt8ulJiEe;
TaU ncM.TTJ. I:' aUTO ouv6ua~o

vTal £AeUS£pa Ta Ol6'l'Opa T~~~a

TO TTle; KOlOOKEUTic;, onwe; E1VOl at
EntOTpWoclC;, '1 8~K'l, 01 6.TPCU<TOI,
01 OIOKonT£C;, 01 OpoIJEie;, 01

lJ'lxovtolJoi £n0<PT1e; KOI at a~ovce;

KOl tTOl 1l£IWVETOl TO K6aTa<;
KOTOOKEUT'lc; OKOIlO KOl TWV mo
nEplnAoKwv nOTEvQt0IJ£TPWV nou
XPTJQtIJOnOlOUVTOl OE p6.6lo aUTO
KIVT'lTWV. Ol a~OVEe; E[VOl ouvr,
S~ an6 ~tT6M6 ~ nAaaTlK6 ~£

O,6~£Tpa 4 ~ 6 mm. naAAanM
nOTEVOIOIJ£Tpa tXOUV KOla KOVO·
va 6~av£~ Ola~tTpau 6,35 mm. 0,
nAOOTIKOi 6.~ovEe; dVOl IJOVWTlKa
oWlJOTO (KOT6A.\TlAOl YIO noTtv
OtOIJETpa TWV VTiIJEp), 01lWC: TO
tOpava Taut; 6EV txouv TTl OTO
8£pOTTlTO TWV E6p6.vwv TWV IlC·
TaAAlKWV o~OVWV.

npoKEllltvou va 1J0VTaPETOI IJE
EUKOA10 TO KoulJni Ot O~OVEC;

txouv atO 6Kpa Tau~ <pMvt<a ~

aUA6KIQ, ~v ncpimwaT] au~

6J,J.wc; 6EV IJnOpaUllE va OKIVTJTo
nOnlooolJE TO nOTEVOlOIJUPO O£

IJtO opIOIl£VTJ ywvia.
rloAAtc; cpopte; TO nOTcvol6J,J.upo
EVOWJ.lOTWVOVTOl OTIlV nAOKtTa,
onw<; OUIJ60iV£1 OTO VT~EP TWV
A~~pwv ~ a£ 6AA£~ ~lJ(POOU,

OKEute;. To i610 yivETOt KOI OTIC;
~~~£~ KaVaAIWV TWV ~ap6·

OCWV, onou EnaVW O£ IJlO tl60rl
TonaeEToUVlat noA.\O nEptOlpo
<pIKa TlOTEVmoIlETpa.
To nOTtVOIOIJETPO OTEPEWVOVTOI
ouvr,BwC; IJE nEplKOXAtO nau 61
OWV£l ata anclpw~a ~~ S~Kll~.

Ot 15tOOTOOEle; £Xouv TTlv QKOAOU
8'1 Tunono('lo'l KOTO DIN 41 450

:Iuv£xi~£Tal

Kpoaioc;, OOqx).A£tO tVOVTt ~'l

~S£A~~tv~~ ~£Ta6aA1K KaTli
KOVOVO TO Tpi~£p 6tOTIS£VTOI
~6vo ~£ YP~~IK~ xapaK~plaTl'

K~ Ka~nuA~ ~£Ta6aA~~ ~~ aVTi·
OTOOTlC;. OptO~£VOt KOTOOK£UO·
att~ nap<iyouv £lO'KaU<; tUna~
KOTOntv napayycAioC;. Ta Tpi~cp

au:pCWVOVTOt OTIlv nAOK£TO ~C

KOAAflOTl TWV OKpOO£KTWV. H mo
OnA~ KOTOOK£UTi ncptA0ll66.vcl
tva KOjJIl6.TI XapTOVl. eta anoia
OT£pCWVCTOl TO OTOtXcio OvriOTO
~~ ~£ eniatpwaT] ypa'Pi~ Kal Ta
6A.\0 cnincoo TIlT1IJOTa. H CKTE
S£l~t~ aVTiat~ Kal a Opa~ta~

AEpWVOVTOl YPT1YOpa IJ£ onolt
A£"IJa ~ ~A£KTPIK~ ena'P~ va
XOVETOl EUKOAO KOl TO TptlJEP va
nopoUOt6.<Et cUOlo9r)oio OC Kpa·
6001J~. KoAUTCPCC; EivOl at tW:t·
att~ KaTaOl<£ut~ (ax~~a 4). Ta
TpilJ£P IJC En(OlpwoTl Cermet
civot mo OTOSEp6. ono IJTJXOVtKT1<;
6notjJ~~ X6P~ atov K£pa~£lK6

<popta. To nEptSWptO KOTOnOVTJ
~~ EivOl ~£yaAUT£pa a£ axt~

~£ Tpi~£p nau 'Ptpauv £nlaTpwaT]
ypa'l'i~. Ta Tpi~£p TanaS£ToU·
VTOt OpStO T1 opl<6vTlo. CTOV
npoaoPlJo<OVTOl OTIlv TlAOK£TO
nptnEt va npOOeXOUIJE, won a
a~ovoc; va E[VOI npootT6c;. To
OpSIO Tp[IJCP KOToAOIJ6ovouv Ill·
Kp6T£pa ~tp~ T~~ £mq>6v£la~

~~ nAaKtTa~. ~ PUS~I~ TOU~

OIJwe; yiVETOt IJOVO ono TO nAO
YIO. IE 0p10llevEC; KOTOOKEUf:C;
£lvOl Ouva~ ~ £laaywy~ ~£XWPI'

OTOU 6.~ovo OlO TpilJEP KOI eTal '1
pUS~I~ yiv£Tal ~£ 6v£~ ~w

ana TTJV nAOK£Ta. MnopEiT£ va
xp~l~onoll;O£Tc Tpi~p~~

Ev6<; OUVTJStOIJ£VOU nOT&VOIOIJ£·
TpotJ IJOVO OTOV a KOTOOKEUOCJ1'T'}C;
~nop£i va £yyu~S£1 ~v KaA~

AEtTOUpyio YlO Konolo ;xpovlK6
OI6~~a. AMalW<;. £6v O,aAt~£·

T£ ~v ~~ A~, yp~yapa Sa
TO Il£TOVOtWocT&. To nOAAOnAO
Tpi~£p ~a~ Oivouv~ OuvaT6~Ta

naAu Aem6T£p~~ pU9~10Il';. LTa
yvwcrr6 Tpi~£p ~£ 6~ava a Opa·
IJEOC; oUpeTOt IJEOW TTJC; nEptOTpo·
<p~C; TOU o~ovo Enovw oc ypalJ
~lJ(~ avtiata~. Eva~ 6M~ tU·
na<; 610StTCI KUKAtKT1 oVTiOTOOTl
KOI ypaVO<IO, TO anoia puSlJi<o
vtOl an6 TO £n6vw ~t~ (ax~~a

5). H aywy,~~ cniatpwaT] £ivOl
ono Cermet. Ic nEplffiWocIC; nou
StA£T£ va tXCT£ ~IKp6 OUVTCA£'
aTT; S£p~aKpaaia~ (+ 50 ppm) KOI
nEploXT1 AEITOUPY(OC; ana -55 ewe;
+ 150"C, unoPXouv Emo£lC; OVTI
OTOOElC;. Tp[IJEP IJE oUPIJCmVEC;
ovnoTooElC; YIO IJEyOA'l KOTova·
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RobotIC /TIlt dem Hotn8cotTfJuter, ar600L
Elekror, Aachen 1990)
H.Ree/sen: 11A000TQ UI1<MoylOTl1 8052·/8032

(EAtlcrop 5/91)
ErrtKraor] rrJ.OKtra un<Moyum1 (EAtKrop 1 II

Til, D!;Upou civQI YlO nap6ric1wa 36.55'
66pp£la (+36.55) Ka! 24,55' avaTohlKo (
24.55). To oAAo OTOtXC(O noli XPCI6l;CTQI TO
np6ypolJl.lO dVQI TO ~CTPO TOO Tonou noo
9a TO 6p&(re 1'101 auTO 0& KonOlOV Tonoypa

qMKO XOPTTl· To u:h£.UTO(O OlOlX£lo noo eo
6WtxTC OlaV unoAoYlon') ciVOI OV nptrn:t va
M6£1 un6l.lnl TOU TTl 6CPlVT'l tiJpo. TtA~

rilvcTc TTlv Wpa Kol TTlv rU.l£POl.ll"JVlo Kot 0
unohOYlan't<; OPXi(£1 T(lt.)l;; unohoYIOI.lcM; TOU.
Mtrv navlKo6Al')9£iTc 6v 6£iTc va rn:pvOCl

apKI':nl Wpa Xwpt, 6 unOhOYl~ vo 6Wtxl

CIl'1~io (wTK· Oi ~TPJ'lacI, txow OPXiclCl
Ji6TJ. Tp10VTO 4m6 ~cT6 TTlV 6.:oarl ToU ~IOU

TO np6y~ OtOKonrel OUT6\.lOTO Ii, 1-1£
lP!lo£I, 11m lie; ~OVCJPXi(£1 nQ).t TptOvlO
4mo optv TT1V ovoloAr\. On~ &in~ KW
016 novw 10 OC6oo,.ltvo TWv ~lPflocwv

~nopOOv va OI0600TotN ~ ooOl06ftnore
unoAoytcrn'l OIoetru 00p0 AS 232.
8J8AloypoqHa: R Wa.raven. CaJcularlt'/f) the
posItHJ(l of the sun (OT6 Solar Energy Vol 20,

1978, ocl.393-397)
JP.M.. Steeman: Der Sonnenfolger (OT6

METa8AI]T£t;

aVTIOTOOEIt;

nOT&VOIOIJ&Tpa KCI

Tpi~£p

IuvtX&1O on6 TO TCUXOC; 6}93

Orov TO nOTCvOl6tJr.TPO Toncec

reiTOI naVlal OTTJV rV..0Kt1a, ~ClW

VCTot OlO ~106 11 lltylOTTJ CnLTP£
fllli IOXUl; TOU. To rn:pi6AI\.lO TWV

noreVOlOj.1tTpt,Uv K010ClllWlil,cTot,

Cll.Nl"t6w<:, 000 XUTO ~yupo.
£VW TO KonOKl dvOI ana UUl(C>-

O(riCPO tl oMllp6 nhOOlIKO (Dtiro·

plaSI). To un601pw~0, novw 010

enola COIII09£TOl Tl aVllcnOOTl,

onolcM:llOl ana oMllpO xapTi,
rV..OOll)(O f1I(£IXII.II)(O. To norev·

Ol6\.lCTpa txow otNTi~ ypa~~l

Kfl 1'1 hOyop16~IKTl XoptlKTllPlOll'
KI). Yn6px;ow non:volOpnpa YlO

Clril~ ClpOp~oyt" nou 11 Xapa
KTTlPlOllKTl l(lt.)l;; riU:xptPCl on6 Tl,

0UVTl6lCJl.ltvCe;. Aura K01QOKCUli

(OVTOI KOla napoyychia, Yla ~C

YQM:<: clalPi£e;. EVrilOlptpov na

pouollil;ow TO T'JJ.llyiXll-J+llKa no

TCVOlO!Jetpa, nou Tona9cToUvtOl

OlO Pl'6IJIOTUIO OUI-t~lpio<: lOU

f1xou (Balance) Kot TO nOTCVOlQ

~CTptl lJC XaptlKlllPtCJtllO't I-KIP
qlTK S Ta u:AwToio TOno9cToU-

Vl:Ol nx oc lOOOTOe~IOTt,. Yloll

CXOUV Ka),UTCPTl OUj.lOCPllPOpO

ana TO Ypaj.l~IKa. H Ovr(OTOOI1

KOTOOK£tJ6(cm ana ov6pclo;a. Get"

met, OYWYl~O nhaoTlK6 Kalona

oUwo. To nOTcvol6\.lcTpo av6po

KO unapxouv oc noAAt<: nOlOTTl

Te<:. =eKlVoOv ana to IPTllv6

nOTcvol6l-tclptl YIO KUKhW~OTO

xWP{e; lJCy6J.£:<: OnOlTllocl<: KOI
KOYoAftyOUV 010 nOlOTIKQ nOTCV

Ol6jJclptl, nou KOOTil;ow XV-Ul

rice; Opoxpte;, Ot rn:ploo6TCpce;

6MBce; Dqlt:f),OVTOl 010 ~l1XOVlKO

~ TOU nOVTCOlCllJtTpotJ, nap6

0T11V iOio TT1V OvriOlOOl'l To

~OVIKO ~po<: TWV nOlcvOl~

Tj)WV lJC tnlOlpwoq Cermet,

cival &:AT~O, oc axtorllJC TO

nOTcvOl6\.lCTpa av9pCll<O. H KO

~nUhTl on6tlpl~ OUTWV TWV

nOTCVOloptTpwV civOl YpajlplKTl.

To nOTcvol~CTpa ~c oywY4.l0

nhOOTlKo XPTlOl~onOloUvTot OTl<:

cnoyych~OTlKt<: cqKlp~oyt" OQV

olo9rlnlPlO 6toq.:; KOl ywvlo<:

rn:plOljXKpTK. H n~Tl T(lt.)l;; dVOl

nahU lJI.jITlATl. OTOV riloOO9oliv

nCplooOTE:f)O TO ~TlXOVIKO OMOO

Ol£po, norevol6l.lclptl YIO llXl1tl

KO Ol.IOTT'\IJOTO, 11 Ttl.lTl Tou<: npo

6M:nCTOl va lJClw9cl MIa ClrilKTl

KOTIlVOPiO nOTCvOlCJl.lOpwV clvOI

TO noAtKrrpotpa nOTCVOlOlJCTPO

oltpl6t.lCK; (oxf\l.lo 6cl, To nOTCV·

~lptl OlITQ fl£ rilaetTOW KO'

nOlO ~I1XOVIKO \.lClwtipl orpt>

<pWv H lJCYQAr) atqlt&:IO n£TUXoi-
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nOT£VOlop£Tpa
OUPJ1aTO~.

To nOTCVOI61J<:Tpa oUplJOTO<; (I
OXUo<;) anoT<:}..cUvTOt ana tyO

WpIJO ovtiotClCl'l'l<:, TVAtYlJtva yUpw

ana tva IJOvwttt;vo KU}..IV6po "
OOKTU}..ifH.. 0 6po1Jlo<: tJ£TOKIVti·

Tal KOTO tJliKo<; TOO oUpJ.lOTC><; I-l£
TTl 801)9£10 EV~ OUpClptvOlJ lpO

pta Ii cv6<;: KOX}..[O (oxilJo 9), H
fitapKcw l;wf1o;; TTl<: ovtlataor,<;:

d,opTOTot. auv TOI~ illOl'. ana

TflV nlooT! nou C~TOl ana
TOY~ Itt, OVlIOTOott, noo

pl PAlli(oVTOl OUXvO tl rnOlPIl TOU

OTtpo U}..uta KOTOOK&Uf)t:; Tl1<: aYTi·

OTOOl)C; tivOl 0 Ov9pol1o<;. rTO

ElJn6pIO unapxouv 1J£PIX01 0001

nOT£VOI¥TpUlV ....e tniOTpwofl

Cermet KOI ovtoxtl ot auvtXli
UJXU anwAtlWv 3,5 W. AUTO

Tono8f::ToUvtOl, ClUVl'lOw<;:. Ola

po6t6cpwvo OmOtuvf)TWV. ITO

tnayy&A1lQTlK6 IlXf1TIf\Q 0tJ0T1)JQ.

TO XPTJOllJanOloUvtOl c:JUP6\J£va
nOTtVOl6p&Tp<J tJ£ OvtiOlOOl1 ana

OYWYIJlO nAaotut6. To IJIlX0VIf\O

T...." ....OTO. OUTWV TWV nOTtVOIOlJt
TpwV. EivOl U!VJl,\f1o;; nOiaTTlTo<;:

(OXlllJo 8).

6d

2. ...111'0 btl I '0 111 P"'Ii"UII "'\
• V'OOD~ IOU DKOU

ll:[lllO'I,onO,oUvIOl. "uv,iOw.!;,
nou;vou)~IPO I1O\l lI£PIOlP(fIOVlO'
K1IIVUKWI6.. rIO K01W KmKiKI IOU

lIOll:VOIOllilPOIJ tmopxouv IJlKpl1:

IIflOl:(oxi\;, I:VW 010 6(ovo 100
OrlUlito 6pfOKI:lOl evo t1looil0 III:

1I1l::! IJlIl[l11 oljKli()O.

OTooll ()(Jl8<1AlJoqKlyt, nap6.0tlY

....0 01 tOOOT08....IOl~). To oup6tJr:
va nOTCVOlOtJETpo txouv TO IJ£lQ.

vtKTfllO On .xv puEl....il;OvtOI IJt

Qti:pi&:lQ. To avSpWmvo xtpi

CKu:Ati IJ£ l-l£yaAtittpTl 0Kpi&10

nCplOlpoq>tKt, Klvf)ocl" nopci

ypalJ....lltto;;- rlOUTa TO Myo. nx.
Ol~ tnoyyV.pOTutoUo;; tllKT£"
unapXel XWpoc; yl6. va OKOU\mo 0

6paXUOVO<; TOU XElplOT1). To ro
pOIJtVO nOTcvol~TPO KOToAoIJ

66vouv IJcYcAun:po xwpo OlTJv
nJ.OKtTO KOi XPCU'll;OVTOI ntpICXJ6.

TtPIlIJTJXOVIKf) nPO£pyooia Yla VO
TonoecT119oUv, To OUpC>IJCVO no·

TtYOlOIJCTpCl XPflOllJOnOloUvtol O£

c~tI6IKtUIJCVtl:; tr.pOPlJoyt, Kat

YIOUta, 6tY un6.pxouv at IJtya}..1l

nOlKl}..(O Olllv oyopO. To OUYIlOt-

6c

66 IJI"IXOVIf\O aUoTTlIJO tVOCI~Il';.

Eva OK6\Ja tlfilKO non:vOIOIJ£TPO

<pCJivt:tal 010 ax1'1IJO 7. np6KclTol

YIO tvav d,ooOeVllnl runou T
Eown:puo;o anOttAtiTol ana TpO

nOTeVOl6\JeTpi:l. 01 XapoKTTlpiOll

Itt, KoprniAt, TWV TplWV CJVTIOlO'

(J£WV Qti:O~oueouv opt~~

KavOvt;" To ~o TOU
t:E,008£vrrnl TUnOU T £iVOl, on 11
ovtlOlOOl1 elCl6liou KOI ~

napalJlv£:l OlO9t:pfl. Amo TO

nOTCVOlOpCTpCl fi£v OTJlJlOOPYoUv
np66~l'UJa npooaplJoYIK OlO KU

K~Wj.laTO lAlII1~wv OUXVOTf)TWV.

XpT]OlIJOnOloUVTOl O£ KUK.\WIJOTO

CVIOXUTWV Yla KCP<1l£:, KOi KcAW

610. 01 oupolJevc, IJU06AIlTt,

OVTlOlOOCIl:; cTmptnouv TTl'" ovo

yvWOTj (cKTiIJJlOIl) TOU puelJlotJC
YOU 11r.yt~ ana ptyo~1l on6-

l.~lllIu !lh. 0'1"" <'""I'~Ul'\ I"\,,r,~ "11<"1'''''' ... I'''' ,,, ""'''I'''''~

I 'lX1[ltIOVf~l. X[lIl<lljlOlIOIOUvlUl K1.'I" Ill" '1,:1101' 11\'" <"'''jll 'l'U III

II~OO"Kll o;IVII01('''''_

~\I'I"ll" l.,u 1",rL''''1H''pu 111""""'1"'1"" "111'[>'111' LI'~ U\1'UIII"I1~

L,'rlllel ,IVUI UlirlpoI:1611~.

6a

VUOI ~VOVT~ to IJ1'1KO<; 111<:
OVTioTOOl)C;. AUTO yivctol, fiivQ.

VT~ 010 un6otpwIJ0 111<: ovti

0l00l)C; onctpOClfifllJOj)lp1). Yn6p

XOUV nOT£VOl~Tpo TpIWv, nt
VTC KOI fitKo Olpol;lWV_ H ypaJJ

1Jll(0TTlTtl TClIJl\ £iVOI T600 ~I'\.

WOT£ 11 TlJlfl TClIJl\ IJrwpd va
fil0600Td ana ~llXavlf\a oOo1l)JKl

tvOC~Il';. nou Ol£P£(llV£l"OI OlOY

~OYO TOU fiPQl.!ta. H lJ.inlA1'1 T~
OKpl&:lO TO KaVCI KOTilltV-o yUl

CqlClPI.lOye,. onou nptrn:l va Ko

~uq>6ci lJia £up£lo ncplOX1'1 TlIJWV.

xwp[, va aM.6~oul-lc K),{IJOKO (nx.

C!(: KUKAWIJOTO OUVTOVlei~oU oc
KTWV, yla TT] pOOl-llOll Till:; TOOIll:;

t~600u OlO T~OTtKO. K.\n).
I' QUTel:; Ttl:; ntpmTWocll:;. I-lno

poIlW va nopo.,\£h+'OUIJC TO OKP\-

rx{ll'0 6a. I-I KOIOOKI:OOOIIK"

&opn r.v6~ ouvnOlollevou
nOll:Voll'pflf!'OU OVOpoKO.
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OPOllto KOTooKeual;e101 ono av
SpQlW Kat XahKO. 0 Opollto<:
mtl;el eAOlppC! TO oliPIlO TTl<:

OVT[OlOarj<;. Av Oev StAoulle vo
ahAQ~el eUKOAO atar") 0 0polltO<:,
IlnopoUlle vo OlR;T)ooulle Tr)v
n[ear") (Ji vo npollllSwwulle TO
KOTOMllAO nOTeV0l6fjeTpo). ITO
neplOTpolplKa nOTeVOlOIlUpa, TO
peUIlO KOToAJiVel OTO OPOllto

ilEOW ev~ anelpoelOoti<; eAoTll
piou. ho our,x'lllevo nOTevololle
Tpn, 0 OpollEm; OAloSOlvel navw
oc IlIQ OVWV1illl em(j)6.velo. To
nOTeVOlOfj£Tpo OUPIlOTO<; nopou
olal;ouv lleyaAll oUTenoywYli Kat
XWPr]TIKOTr]lO. AUTO TO Kovel
OKOTaAAr]AO YIO KUKAWIlOTO U~TJ

AWv IJU)(VOn')TWV. HOll, ono TOIft;
20 KHz, napouolol;ouv lJeyahUTe
Pll enoywylKTi OVT[OTOar") ono

npaYlloTIKTi. To IlEYIOTO lpOPTIO
nou IJnopoUv vo oVTt~OUV e[Vat
500 W. To lpOpTio unohoyil;eTat,

ouvfl8w<:, VIa SeplJoKpaoio nepl·
66.AAOVTo<; 40°C. Av II e~wTepIK'"

SepilOKpaolo e[vO! uljIr]MTepll,

nptnel vo llelwSd TO lpOPTIO Tll<:
OvrIOTOar")<:. AVaAoyo Ile TOV Tuno
oav IltYlOTr] SeplloKpao(o Sew
pOUVTOl Ol 325OC.
To 6p8po a/,lTO tylVl: OUIJ(jXJJVO 1Jl:

TO &:6oiJtva TlUV l:Taip£/WV Vit

rohm, Roed8rstein, Orstoric, Alps,

Booms, R/,It.

I:xrilla 7. 01 c~a"flcvl1ltl> "J"OU T 17a). pc oVII0H'iOCI~ Cermet.
IJnopow va xpnolpollomflo,,:;v uc IJcv(]lIn ncploxn ouxvornTwv (7b).

9

I:xnlJO 8. I:UpOIlCVO nOTCVOIOj1crro \'10 tnovvtlll'OrlKt~ uool<cui~ nxon.
XpnOlIJOnOlciH:u ouvri6w<;; 01OUj; Ilil<lt~.

I:XIlI'O 9. Tu lI111tVU10IlUfXI UUPIIUIO\ Ovlfl<UUV til: I'C\,Uf,11 IlJM' KUI
[XOIlV 1<0Mi \,(XlIJIJlKOUHO. Xpn01IJOnOIWVlo~ OUPIIO C161Kri~ KO'OOKtUI\~.

1<0I001<£ooZOVIOI 1l0U:VUlOjICl(XI IJC IlIKp6 llCPIJ0I<(XlOIOKO ouv'tll.:uul.
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