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Btapa actnal* da dezvoltare tobaologic* sate ceracte- 
rlzatR crln reelizaroa ano? aaglnl eu perfomante ridlcata (vi
tas*, putere, capacitate da inc*roare, ato.) in oonditiile re- 
dncerll greet*^11 proprll, redocorli coMaaului da combuatibil 
pl a ntlliz*rli rationale a aeterielelcr scumpe pl deficltare.
In acaat aans ae mti&de continue domcniol de npllcaro al pieee- 
lor co strncturl elveslare upoare car cc marc resistant*, al 
pieoclar bi^etalicc r 1 al iiecflor cr cTnflGurs^le seometric* 
complicate reallaate pria llplra tare. Lipirea tare ipi gSeepte 
apljkoa^ia In Josenii da vlrf cna sint; fabrlccrca de oomponente 
pentrn avioana, vehlcalo aarMpa^lale, centrale nncleare electri- 
oe, saps da forej pi in conatrnctla de sutovehicnle.

Rolnl Liplril tart pin* in present a font limltat la 
reallsaraa de imbin&ri enpoao la eforturl redace in care aliajul 
de llplre a font prlvlt ca un adeslv.

Tohnlca actnal* basat* pe cnnoaptorea fcnomonelor de 
baz* ale procoaelor de iablnaro pria llplre, dlapnnind de ecbipa- 
meate aodema (cnpteara de llplre an ataeafer* redecitoare eau 
vid, lastsla til on Indnc^le, ete.) pesnlte reallsarea anor rope- 
re din Msterlele elmllore aaw dlalallere cacaraoterlatlcl rldlca- 
te do rosleton^*.

Una dlntra aarcinlle do mare laportaa^* pontru progre- 
onl ocoaoasieo-SMlnl pnao in in la oercet&rll ptllntlflce din 
tare noaatr* o conatltnle perfeotloenraa tehnologlilor, croarea 
pi aplioarea indnatrlal* de nol t^nologli, care a* aolgMo 
aporlroa nal aooentnnt* a pmdnetivlt*tll munoil, Mbun*t*tlrea 
callt*tli prodMfloi pl rednosrea oonoosarllor apoelf ice do ma
terials pl onergle, aropteroa o^dwtantlal* a oficlontoi ooonoml- 
co.
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*latlwlta law daaamaabaww bma^aiw ad daad !a valarlfiaa- 
aa amfluawd a ba^tlllw* aaiwala, la. daaralWraa aaaaaaial pa 

aalar ^1 aal awaawHl ala ptllmpwl pl bahaiall * A/.
nraaoupPPtla la daaaalal llplrli matalwlor alat 

aaoawabw la ^aaa woaatwd dia aata t*l wawhi ddmpawl, dar pwrioa 
a aataaM a impaa iafllm^waa aaai aalaaHw la aadaal H1H 
lalaaaaa la wwdaaaa trwwrii da ta tretarwa awpiried a prablaaa- 
ar dallplww baaw la abordarea ctllEtlficS, mjdwrnl la alvalal 
aaalall aoadialw baaabw pa cuaoagtaraa $1 aprofandaraa taarlel 
a dwawsla, ieaTaltet*. or t ccrewt^rt prorrli st !<apleeentarwa 
waaltatalor la laduatrtw.

CwrowWdri. ia wwcwrwa aalalldrli pl dwavclt^rll unr 
ahaalaail acdaraa da Liplaw baww aa faat afwwbaata pl ia aadral 
alabaaHni lataaw^ioaala aa a paw La Lla til din t^rlla mwahre

Laaaaraa da dootarwt a aval aa oblaot rwaalvaraa 
ml aaltar prablaaa, ia aadawl ara^taaralar dlrwc$il!

- AaaTolbaraa baaelar tawratica ala Liplrll tari a 
Halaula*.

- tawaabawaa waaawlmaabaut a liylrii tari a o^elnrl- 
am aawbea la aaapal aMali wwaiataalai twhialrllay 11 pita.

itadlal aprafaadab al altaatlai aataala pa plaa maa- 
Hal a aaaatltalt la Aaaamw prablaal atawatl pramiaa wwrwwtd- 
fii. laaa da daatcaat aata atrwbaawtd pa tawl pdr^i aa 5 capl- 
^ala. la partwa a pwtBbc aw alatatlawaad cMtribalillw arlgiaale 
!daaa ia cadral laa^Wril, iar la partaa ftiu^a aw paaaiatl 
LltwTwtaaa wtadlatd pi atlllwatl, we aaadr da 14 tltlari fiiad 
Laarlrl pwblloatw aaa oeMHlaatw alw aatoTHiai pi aaatwaata da 
,wrewtarw pwatrw iadaatrle.

Twaa da doabwaat, palaa laaaawa la daaaalal llplali 
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tarl a aetalelor care ee elaboreazX in tern naawtrK, elntetizeazK 
actaele tn domenin §1 razultatele cercat&rilor pi 

aaperiaent^rilor afeatnate la ISIM Timigoara praetm pl pa echipa- 
mentele eele ani nodame da lipire ariatente la ICTT3C Buouregti, 
I.Antocaniome Brasov el I.NeaanieH Find Sinaia, in ecopul 
Dptimiz&rii tahnologice la lipiraa ^ra a otelarilor carbon. 
Anploarea dezvoltNrii tehnloilor da invaati^nrw - mlcroatructuril 
metelqlor pl aliajalor reepectiv microacopul pi microsomia elec- 
troniaH an perm is autorulul ei atudieze fonomeneie earn conduc 
la mXrirea raziaton^ai imbindrilor lipite e&tre Liilta rezLston- 
tel matertaluljJ. de baza.

Autorul aduca multumiri conducerli iMtltntului de 
Sudnrd gi IncercXrl da Hntariala pantru conditiile ercelente 
create pentru deaf^enrerea actlvitdtll de aercetara ptilntificd 
pl a tomUrli profaaionale a eadrelor. Totodatd educe mulfialri 
oolegller pi aolaboratorilar din enitittlL^ indaetriale amintite 
pentrn oonditills create in vederea afactudrli prabelor neceaa- 
re cereetdrilor.
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FEBDMEBE FWDANENTALE LA YJJ=TREA

Llplrea ante pro cedeul de aaamblara nodemontab!LX care 
ae reallnoMd prln otablllrea unor legAtArl intro re^elole crle- 
taline ale mntarlalelor de bazg in etare aolldg, prln Intermedlul 
ellajclor de Itptre toplte. Pentru a ti?t dou^ oomponente metall- 
ee eate neceear ee;

- cd co reallneao aproplwea atomllor a&rglnapl la 
dlatan^e de ordinul parametrulnl retolei crlatallna;

- ad mo UatrodaeA energie in a la tea pontrn a-1 acoate 
din poaHla de echiLibra atabll.

latmdooeroa de eaergle tenaled in alette are oa uzma- 
re inoilnlroa aatarlalulul de baza pinA La teapernturn de llplre 
pl toplrea allajuLul de llplre. Bonoaenele care oendue la reall- 
caroa imbindril llplte eint;

- aaocteroa waberlalnlwd de band eelld (aflat la tempe
rature de llplre) de cdtre ailajoi de llplre topit;

- intiadarea ailajnlul de llplre topit pe materlalul

- pdtrunderee allajulnl de llplre topit prln oapilarl- 
tate in roatarlle do Llplre;

- fonoaane do dlfnnlo in iabladrllo llplte;

- Mlatellaayca allajnlnl de llplre pl forearea Imbi- 
ndrllor llplte.

Mai nd naan* Ad Uplroa co rwalluoaad fMt toplren ma
teria le Lorr de bead prln laterae^lnnea allajalul do llplre co 
aceatoa prln fonoaone de dlfualo,ae apreclaad ad Uplroa aotalelor
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nt* datarltd feaeaaaalor aaparflelale Im iatartd^e almtmmmtmL. 
aeteritd atraeterll apeeiflea pa cart c prazlat* aetalele la ***** 
liadidd eaa aalldd, fcnaaaaale aaperflclale aw alfeat! cm a
leteaaltate deeaehltd de a celerMte aateriale.

aan dlrljeaad fdaeeeaela aaperflalale. Pentrw earaeteriwarea 
atdrli eaarwatiea a ea^mate^el la paeetied aa falcate ta no tin naw 
4a teaalaae awarflelald aara rwpMlatd onergle aaperfleiald 
a wait*til 4a aapwaftH ft/.

Proprletl^lle m^srf Lclnls ale matarlalclar aa dlanl- 
feetd la aaprafa^alc fiectrel faze.

la aaaal aetalelar prlaclpalala faaamaaa aqfmrfloJLala 
aa aaaifawtn la Interfatelct no lid - llehid. aalid-p^a, *1 
llehld - pat.

taaaicaaa awperfieiald a aetaleler toplta aata aa pl 
la aaaal altar aa^ataafa Llohld*, o propriatata caracterla tied 
faedaaaatald. Ha aata 3 conaealatK dlrectd a forselor de atree- 
tle pa can La czerclM partlewlale din intariowl ma tala lol 
teplt (leal pl eleetreal) aaapwa calory da la awprafe^t. sara 
dataritd aaaatal fdpt paaedt a anergic libaat tael acre (aaargle 
aapcrflalaid).

ttatlllraa aaataetalal latla latra atoall alia Jalal 
de liplaw llehia pl ateali aeprafa^al aalide a plaaelar, aa 
raanaaaad prim fanaaeaal de tateelare earn vlaae. iraretaraa eate 
peaihlld aaaal la carnal la care terfeie da adealaae dlntre liahld 
di **H^ **1 aarl dealt fer$ele da aoaaiaae dlatre partlcm-
lele de LlaMd*

Apreplceaa atoallar ahmaapi al oelar dond aaterlalc 
da bead ma reallaaead prin lnlM*di,i Wil de aiiaj da lipin 
teplt. peaaeaale flalea de ahaeattie. filed aeadilionate da
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eazal in care dAotanta r dlntre del a teal, cate mal mare ca 
dlMtotrnl Lar, forte de a tree tie dlntre ei ae reduce la far tele 
Van de Wnala varlind dupH logea!

(1.1)

Re la tin dlntre mergla potential^ U pl for^a de Lega-
tura F eatet

d U
-----------  (1.2) 

d r

reanltd cA U - - (1.3)

Conatanta din relatla (1.3) poate fl calculate <^au 
poate fl dodnad din date e^erlaentale. Legaa de intorectiune 
pentra oazal cind dlatanta dlntre atoal acade cab dlaaetrul atomu- 
lul ( r d ) eate aal complicate gl are forma!

in care,^L, / , a, n mint conatante pozltleo, lar a < n.
He la tie (1.4) arete cl toe tin ream care are loo la 

aproplerea atoallor iatre el. Rnergla paten tie 1H nestled create 
aproxlaatlv on Inveronl pater 11 a gaaoa a dlotantel dlntre centre- 
le atoallor (a - 6) aind dlatanta dlntroatoal cote aal acre. 
Datorltd aarelnllor eloctrlee do acolagl fel pe care lo poaodd 
partlenlolo, apar forte de ropalalo la dlatanta foarto mlcl. Pe 
aHaard oa dlatanta dlntre atom! acade, forfolo do ropnlalo crecc, 
lar energla potontlam de ropnlalo, roproaontatd de rolatla (1.4) 
prln tormenal poaltlv, cropto fcarte anlt dapd o logo ozponontla- 
1H. Varlatlllo energlal potontiale C pl o fartel do atractio f in 
fanotlo do dlatantn dlntre partlonle onto data in flgnra 1.
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Flgera 1.

Porfa de atmoflo 1* canal 
eorpnrilor metallee, ropro- 
aoatat* de primal tartare al 
rolafiol (1.5) oato dat* de 
f*rfela *a. laterMtlane 
ooolombiena dlntro an ion 
pealtlv oaroearo pl oloc- 
trwnii nogntlvl earn for- 
moaa* aedlal in care local 

onto abaorhlt.
yorfa de leg*tnr* interato
mic* ante dat* de relaflat

y-(n+i) (1.5)

Sareian oloctronllor.ppato fl conalderat* eoaeentrm- 
t* la ^umdtatea dlatanfal r dintre ienll poaitivl inwelnafl, 
ceca co permito a* ao calealece oaerMa da lag*tar* oca lesbian* 
printr-o formal* do acelapl tip ca pl ia carnal enol rafale ca- 
blco. In care lonll do eoM opaa mint altaafi la dlataafn r/2 

2C/.3
U, - - - (1.6)

r
In care eV ecto o conatant* do ordinal nait*fll (eoaotanta lai 
Hadolang). Pentra refoaae eablc*^!,?.

Energia potential* de etreefie ia canal nani motel 
co vnienla Z. oare ooaflno * lonl octet

2E

In care o octo aarelnn olootrodnlai (4^ . 1O*^ n.o.a).

la o dlatanf* r tael ale* docit can critic* r* (r g r ) 
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apar fortale de mapindem car* a* datoraac ape caa a-a ardtat 
aipedrii oleatmnilar coloctiwlnati. Energia cinaticd a oloctro- 
nllor colaativlzati eate e^ld cot

.5/3

in carat
a - coaatanta tai Plank 6.1O*^(org.a) 
M - aaaa electronnlai 5.10*^° (g) 
^b - factor da cometio da ordinal lai 1.

Burgin totald da latter* aata egold cot

(1.9)

in cam A - 2,N .t/L e^ . (1.10)

a.N
(i.ii)

Natalia dintm pi r orprimatd prin fornela (1.9) 
arc aeaoapi farad ca acaaa mproaeatatd in flgara 1, pentro 
aodelal biatenio al anai carp aolid.

1.1.2. Ticorila da abaarbtie cam aa prodoc la 
interfnta natal in atarw aalidd ai natal lichid

Pancaanal da coacentmre a amor particola composanta 
a aala^iai (aolaanla, ataai) la anpmfapn aatalalai tapit poartd 
nmola da abaarn^ia. Brin adaorbfin divarwalar alamanta aatalioa 
caa aaaatalioc aa tala la pet cdpdta pmpriatdti apecifiee. Adaorb- 
^ia poaitivd de aelaaale am lee intetdaaana pa aapmfd^n meta- 
leler no tide, aeawtaa coneantrinda-ae pa aaprafaia da aeparam. 
Panemanal aa eapliod prin eaciatent^ camparilor do for^d a olomca- 
talor atmetaralo ala aaprafe^al (ioni pi oloctroni) cam dan 
anptam la fbrfa do intametianc da tip Van darHnala on molocale
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Aw aw tai toplt. dw^laaea fbrfalor latwwaoloaalaro poata fl eon- 
oMwrotH onBolwolv da mm band flniod, adworbtla pradnmd fllad deal 
o adowrttle flaied, la eaaarila clad atawatara latarmA a <Mleea- 
lolor adaorblta aa aw oehlahd.

ddawratla ahlmlad aw roallaaaad daad lepdtawo dla wo- 
lawwlala adaor^ltw aw aadlflwd la wawa iataaaa^laall co oaprafa^ 
adaarbaatolal. Im two adawrb$la flalod pi awa ahlalod aa aw poata 
fdoa latotdeawaa a doooablbo aatd. Paatra dallaltoroa lar laaaazd-
Joaeo /d/ propoae ad aw otadlaao waata^la wawa^lal potontlale a 
oolawalalor adaorblto la faaw^la dw dlatanta dlntro aolaoalolo 
adocrblto pi wwpwwfa^ aetalalal adawadaat.

Carbo P da warlatlo a oawr^- 
ploi potential*. la oaaal 
adaarbtlwl flalow (flpara 2)
aaada la iacopot pa adMtrd 
ca dlataa^a aa aloporoaad 
deaaroae la aceaatd aaad 
aa^laaaaad dortela da atrac- 

i fl* Van dar Woola. vaiooaoa 
j eoerdiel pwtaa^mia atlago 
j aa minim la dlatanta d^ da 

la auprafa^a mwtalnlal, e^t-
Id on awmta raawlwy cowalente

at* awtalalal aw lid pi llehld plaa dablal dlataa^wl dw aa^laaanw a 
fortwlor Waa dwr ddala (la total oca %4A). Dapd atlBpozoa valoril 
alalao dacd molooala ao apwopla aal malt do wapaofbld awtalwlal 
carbo potoa^intatal cwwpto dla aoa daawapra alvolalal waro, dootnl 
do bwwot, datorltd for^olor do ropalolw ware latrd la actluwe. 
Klalmul eurbel potwa^lalw roprealatd wmloaroa wawr^lwl dw adaorb^it 
flalad ( ) pi coraopwado co cdldoro dopajatd la acoot pmooa.
Carbo C la oaaol odworb^lwi oblmlww arc an minim proaonfat al oawr^ 
dial potoatlalt (la a dlotaatd d*. o^ld co oaaa aonolor 
oovaiwat* ele mjlocalelmr do olloj toplt pi a awtalalal (coo 1.5- 
3 1).

01 alaal carbol potoatialo roproalatd Toloarea onergiel 
da odaorbtlo ehialad (o^ld oa odldaro de odoarbflo ehlmlcd).
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Meoanlea anaatlcg atebl Lepta aM in canal in cam curbele da ener^ 
gla patM$laUl aa intamoctaaa^, alatomul poate trace da pa a 
enrM pa alta, din cane caaaH ourba totals apam rotunjlta, 
intr-o mdaarS mni naan, san aai di ci (figure 3).

VariafM tnerptm potenttole toteta In tnewL 
^aerbtiai fitica vraatd da obeorthe dwaied

***°" 3.
oitama legdtunior chimloa intu 
al aatarlalalal da base a* abfls

&wrgla de activare deplnde 
de temperatnra direct pm- 
por$lonal, decl ae poate 
intiapla ca la tempers turn 
la cam ae gSaepta alstemul 
si an ae poati [produce de- 
aorb$la moloculolor de pa 
eaprafa$a metalulul.

1.1.3. Mecanaimul 
umectdrll

Contactul finis pi ezer- 
atomll de allaj de llplre pi 

in atadlal amectirll.
Atoall allaj sial de llplm topit 1st rd in afore de 

actlnne a atomllor mfelol c^atallne a materlalulul do baza pl 
ae rdapindoao intr^o ordine erlataiograflod doWmlnatd de minimal 
valor 11 onerglel Into rfaz loo. Bnergla de aotlvem dotermlni ca- 
racteml lepSterllor mallnato mapectlv flnlco (la vabrl mid 
ala lai pl lopdturl oblmlee (la velorl rldloateale lul N^). 
Pormerea legdturllor chimlcw rezlatenta (motallce, covalento aau 
de tip comblnat) conduce la mlcpomrea enarglol aupaapflcialo 
Intorfbalca, la aooaeta eontribulnd pl plerdema unul ntndlr de 
atoml din otal pl adaorbltA do allajul do llplre llcbld. stabl- 
lirea leggtarllor chlmioe daoe la rediatribuiroa atomllor in 
pineal de adaorb^le prln inlocolma partiolK a looorilor attnnl- 
lor liahldulnl ea atoal al aaportalal. Vltaaa nnul aatfol do 
a chimb onto doeeeblt da mam pa por^lanlle activate ale aupre- 
fo^ol (in olnpel de feme $11 lor olaatloe ale m$olel, in local 
leplrll dlalooaplllar).
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Bedlatribolree atoallo* pe ^anipn laferfinalod poete 
ad oo deawolte ppol tn bOterodifaaie, oare aoadooe la aehlabaroa 
oeapooitlol ehlalao a aliajnlnl da Liplaw pl a anterlalnlal de 
bead in atzatnl de la intarfhid.

ta*o prlael otadln al intewaa^lnnli fiaico- 
ohlalao dlatro allajal da llplro toplt pl aaterlalol da band 
aolld, oare ooadaoe La fwnaarwa izblndril llplto. SeanaL eaan^- 
terletle alenpealtdpll aotaLalor de a intawae^lona chimlo eada 
fowaroa intro aLlajnl de llplro pl aaterlalnl de bawd de awtec- 
tloe, aaLeill aellda aaa ooothlaatll IntereotaUoo. Aatfel Is 
oerooteroa intaoaa^lanll a dlferlte an tale aollde (Fe, Hi, Cu, 
An, Ap) ce oetale Unhide (A*. An,Ph, Cd, dn,Al) a-a doacoperit 
/2/ nd nacetaroa ee daafWpoard in aeale alateae blaaro end* la 
teopenatooa eaperlaoatalal aa fnwaeawd oola^ll aollde aaa inters 
eetalico. D.Cardoo pl V.^nne (2/ aw etablllt do Moaoaoa legdbw- 
ra roolprood diwtro oorperoa aetalwlnl Unhid pl naportol razo- 
Ln* atoalee at wetalolwl llehld pi e aotalalol aolld zoepootlv 
el oo pradnc cnrpeToa eind zaportwl eato enprine iwtzo 1,40 pl 
1,56. Aooaatn oo oacpliod pH* aoanenjazaa oezw oo prodaoo la 
naoetare , a dlotrlbalril etoallor, caoo oondwco la abetarl aa 
a tit aal mol ale dia*Hbe$lol el naromlo, oo alt aal oaaw eato 
dlfeawopn oaaelo* atomic*.

3!HHMJNa-Hd3ElHll—OMMalal de aontaat
hbazpla de lopdtard ana Loami noeanlo de adezwnph 

1* Inteifhtp aiiaj do hdploo tapit - oatezlai do band wild naze 
apazo la aaeotaww, poato fl dotawinatd an fowola Lai Dopzwah 
/2.3,4,5/.

nado P$t; eint enoraULo libero ale aapoafhpolor aaa
toaalonllo wporflalala ale fOaolar partlelpaata (aolld - llehld 
aolld - wna/g^, pl llahid - .M
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Coapartnd lacral aecanio de aderare oa anergic de 
IcgAtarA a atemilor in reteeaa criatalinA a corpnlui aolid, dacA 
we accdptA cA inflaenta velumelor interlcare ale tnaterialulvi ce 
bazA aaapra efectelor de anprefntd eate nagliJabilA difaren^ , se 
oonaiderA cA Leadtare intarfazieA cate aaigumtA nuaal de cAtre 
atonii anal aapaafe^e care aleAtaieac an moncatret, atuncl lucrul 
meoaale da adarea^A raportat la an not de eabatan^A eate t

andet
- energia legdtnrilor care actioncazA la interfatA 

(beal/mel)
HL - lacral oceanic de aderen^A (erg/ca )

- aapaafatp care cate peapatA de annoatratal de 
acbataatA in cm^

gncrgia tetalA de legAttnaA a anal eel de acbatan^H 
tinind aeaaa eA peete iaterld^A aotioaeazA aaaai o parte a legA- 
turiler fiecAmi atom (de eaeaplu 1/3) eate datA de reiatiat

Q, - - 7.: . 1O"H (1.14)

Mrioea aaprafw^ei ecapatA de an a tret de eabatan^A ae 
deWainA an reiatiat

a * 3/2

andet
A - great*tea atemioA,
y - denaitatea
A - eeefieient e^l ca 1,1 pentra re tea C.F.C. gl 

1,3 pentra O.V.C.

Calenlele energlel de legAtard eint dificlle din 
llpaa pentra aajowitntee aiateaeler a anor date eigwre daapre 
valerile energiiler anperfiaiale. Calenlele ae art tat eA energla 
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da lasltwrd. aa ordln do airlaw, oatw apmplatl la elldara dw 
oablimm. Da cm^la pcntrw waaul Intamatlnall fiaralal aa 
o^ral taplt aawrsla 4a adwmntd oalwalatd an farmala (1.14) 
woto 4a 16 koal/aol. Clldum 4w owbllanm a awprwlui auto 4a 
ll,f koal^ol, lar a fiaralal 4w 94,7 kwal/ool.

Caapararaa aowotor aalorl pomlto al aw trail aaaclazia 
al lag! tart la intwmtomloe cam aw wtabllwao aw owaala uaontdril 
la infarfwtn aliaj 4a llplm - notarial dw bawl aa aa dooawbwoa 
oaontlal 4a Iwaltarila aatallow ear* actlonoawl intr-un aotal dw 
on onoalt tip (oaogon).

Uogblnl dw oontnat , car* aa dotaralal prln aatoda 
plaltarll tn ataro 4a rwpaoa (fliam 4) aata oaloulat din oondl- 
fla lb* acblllbrw a fbTfWlwr aplioato (oMuqgHla libara la faao- 
It*) in pwawtal do aontaat,

m * ^ 41 "* & (1*16)

MArtMa angola) la caotnc^

Pliara 4.

Introdwctnd aoeaatl ezprw- 
alo in foranla lol Dnprweb 
ob^lnaatnoml aacanlc da 
odorants,

*%< * "*#) <1-17)

Hanaltd waloarwa andhlalnl 
da contort & a alrel intar- 
protarw onto nrmdtoaraa.

- Q < & < 45* anactaro foarta bund
- 45"^^^ 90* nnaatam bund
- 90* waaatam naaatlofdcdtoam

^paaltataa do moatarw axprloatd pria waloama undhinlul 
da contact v dapindo do o oarlo da foctori, dlntm cam col ml 
laportantl aint,

BUPT



15

- eolubilitatea reciprocg in contact, Matale earn for- 
maazi aompogi ebimici gi an aceleagi faze in dlagmae de atare 
pmzintd o mectare Mini)

- introduceraa in aliajul de llpit eau fluxul decapant
a onor elements cam roduc mlorlle tenolunllor auperficiale;

- tompemtum pleeolor,pmcum gi stare* de cnrS^enie 
a eupmfo^olor dostlmte lipirii, an on afect puteralc aoupm 
oaoct&Pii;

- proceaul da oxidam al ouprafo^olor (la temperatu
re modlelul ambiant pi in tlmpul ciclului termic delipim), 
determine da aaemonea ugurin^a aau dificultatea lipirii.

1.1.5. Pmceonl de oxidam al onprafetolor de 3tel
carbon

iroeeanl do lipim, raapactlo nmoctama mntorialului 
do bad do odtm aliajelo do lipim topite aint 1 imitate aau 
ohiar iapoaibil de maiizat din caoza otmtalai do oxizi de po 
oepmM^a aatoriaialul do bazA format la tompemtum mediului 
ambiant gi cam cmgto in grooimo in timpul ciclnlui temic de 
lipim. Pmaoaul do oxidam docurgo aatfolt atomii auperficlali 
do fier atmg atomii do oxigen co cam intrd in mactie formind 
on stmt do oxid da dimonaiunea unoi mo locale. lonii do metal, 
mai mini ea diaanainno, difuzoazi prin atmtul oxidat (figure 5a) 
pi mao$ia co oxlgenul am ice la liaita dintm atmtul do oxid 
pl aer. Viteza de cmgtem a groaiaii etmtelnl do oxid oete de
terminate do vitom de difnzlo a atomilor do metal prin atmtul 
do oxid. Stretui do oxid format la oupmfa^a otolurilor carbon 
octa format din PoO, **20) *1 Fo^o^. Zonolo de oxizi la tempera
tori joaee (57O*C) aint alcZtnlte din FOgQj gi Fo^O^ (flgum 5.b) 
co otmcturd complex^, viteaa de difazle a atomilor de flor oato 
aid. La tompemtum ami rldicatd do 57O*C, la cam au loo proce
eds do lipim tarn, strata! do oxizi eats format dint Be^O- ,
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Btratal de oxid alcd-
. ______ tait ia cea Ml aero parte

1"" _,__.^_21"j.'. die arid force (FeO). Vita-
---------- ; aa de axldaro cate acre

da tori td viteaei de dlfaele 
aal earl a atomllor de fier 

. ' '* i prin retoaoa de FeO.Oxidal
feroa are a rotoa cflatalo- 

---------T grafied cabled ca fete cen- 
trate. Exieten^a iccariior 
goalo ia rotoa aparoaad 

d idea la atealler de Her pria re^eaaa oxidalal ferca.
Foatrw a anta feraarea otratarilor groan do cxlxl 

oate ladicat ad oe croaao eoedltii peatrw fcraarea oxidolel foric, 
care are a rotor coapaatd, fdrd gclari, viteaa de dlfaele a 
ateailor do flor pria ro^oe filed rodaad.

Froooeol (^adal) do oxldare al oaprafetolor otolarllor 
oarboa roapectiv al cool ofel allat ca orca oate llaatrat ia fl- 
gare 6 /6/. Bia figard roaoltd ad foraaroa otretalal do arid oate 
iaavltablld poatre aabolo ctolorl, la ctelarlle carboa filed aalt 
aal lateaa.

BoafdgMaroo to baeo eoedltii a prccoaalal de aaoctare 
dopledo de adaarllo care eo la* ia ooaaal ioldtardrll atretabd de 
axial pl a olialadrii poalbllltd tiler do foraaro a anor eel a tra

de cxiei. ladepdrtaroa otwatarllor do exixi eo reallxeaed fie 
aeeaaio (pria plofairo ca 
hirtle abraaivd ore eablaro) 
can chialc ioalatoa proce-

o 200 ^00 600 800 1000 1200 t[h]

^'qura6' Gradut de oxidare at suprutetetor 
ote'ur) tor carbon st at tat?

aeloi de lipire, fie pria 
lateraodlal fluxarilor do- 
aapaate arc ataooforolcr 
rodaedtoaro pi vldolai ia 
tlapal proceoalai do llpl- 
re.
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1.?. Intladeroa
Conditio co allajal da llplre topit ad aa intinda 

(aaa ad cargd) pa oaprafpto materiaiulul de band aolid la tempe- 
ratara da liplra aa poata ocrlo aab format

V' SLLG + (1.18)

Conditio intlndoril aliajalai da llplre topit pe
auprafb^a aaterlalalal de baad ae obtlno *1 din tendln^a aiatemu

deoarece fr* r Jl=^ - - (1.19)

reaaltd cd

Tlaiad aeaaa ad toate tezalanlle aaperflclale aint 
positive din rolatia lai Dapreach (1.12) reaaltd cd coa ^70

Condltll optima pentra intlndarea aliajalai topit pe 
eapmfa^a aaterlalalal da band aolid ae creazd prln croptoroa 
onorglel eaperfielale la granite fazelor eolld-gaz pi llchid- 
gaz pl acddarea energlol aaperflclale la granite oolld-llchld.

Naergllle aaperflclale interfbzioe ecad datoritd 
efectalal flnmlrilor decapante pl a ridiedrii temperataril do 
laera, dar o Logltate a aaei aetfel de varlatli na a foot 
ooncrot atabllltd.

Capaoitatea de intindore a aliajalai do liplra topit 
pe aatorlalal de baad aolid prooapeaa intaractlanea chlmlcd 
dlntro ala, roapeotiv dllaeroa roolprocd a aetalalal lichld pl 
aolid pl formaroe ooapagilor intormetallcl.

Intladaroa aliajalai topit pa oopmfata ^torlalalal 
do bead dooargo aotfolt
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- Im primal atadle careeterinat prln intaracflnnaa 
rolatlv olabd a allajalal do llplt aa aaterialnL da bazd allajal 
aa doplaaeaad frontal pa ooprafafl, vlteaa da daplaaara dopln- 
aiad da mgonltatoa pl neonlformltdfllo oaprefofol.

- Stadial doplaadrii frostalo a aliajulul toplt in 
canal internaflonii ficie o—chimlco anta aal interna, datorltd 
eroptorll teaponatarll pi prin dilnfla aatarlalalal da band in 
allajol da Llpiro toplt. ^aa aal apor faalblld (ootootloo, 
aolnfii aollda ate.) aa intlada pe anpreface natorlaluLni de ba
nd nab fomd de pirilapo malflcate. DlroefLa pirilapoLor eata 
do terminate de oamcteml dlLafiol antorlalnLal da band co a— 
LlajnL da Llplro toplt procan pl da forfeit da gravltaflo pl 
oapllaro. Capaeltatea de reaoflo a allajolei da llplre odatd
co erepteroa toaporatarll empto, lar dllnfla aatorlalulel da 
band co oaeentoeaad.

- dtadlal al trolloa cote oaiaeterlnat do a pari f la 
eroalonll chlalco latonalvo a aaterialulal do band, care aa 
amplified in locnrlle de agloaMmro a anal oantltdfl anri da 
allaj de Llplro (de onamplu La recordnrl).

Uplrea in canal anol Intoraofianl ooroapanadtoaro 
ietro aatorialol de band pl allaj al do llplro toplt trobalo ad 
oo roallneeo la temperatnm prlaalul atadla al intlndorll alla- 
jolul do llplro pl, in canal in care onto poolbll, la tlmpl 
redapl do aaaflnere.

Strata! oontlaao de oriel dlntre aetalal de band 
oolld pi allajal do llplro, iapledled intladeroa allajolol do 
llplro. So preoopnno ed deaprlnderoa pellcnlel de ozld do pa 
aaterlalal do band oa nranre a pdtmndorll intro ole a allajolol 
liebid ae prodaeo Inlflal datorltd aparlflel unor gene oa nraa- 
ro n ovapordrll. Idtraadoroa allajnlni do Llplro llehld intro 
aatorinioL do adaoa pl onlnll edl, doeprlndaraa orlalLar do pe 
oopnadfd pl oooetoroe lor la acprafnfd permit real!name iablnd- 
rll llpite.
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Stadllle iatladerll ciat decl aradtoarele,
- inteiwc^icDa alabd co daplaaare froatald a aliaju- 

lul da llplre;
- laterac^laae locald,
- latezac^laae geaerald lataadM a allalelal da llpl- 

re topit ca aaterlalal da band.

For^a aaa prealaaea da iatindera aa poate deteralna 
din rwlatla lai Dapreacb (1.13) (/2,3,4/.

p, y.

dezaltd cd intladerea ac reallzaazd atuncl clad ada- 
claaaa iatra llahld pl aolld va fl aal acre dealt coezloaea 
(2 ) a Uehldalal.

Vlteaa da iatladere poate fl datermlaatd prla agallza- 
raa formal F^ care tlade ad latladd atropel de allaj topit cu 
for^a Fg earacterletlcd formal de vleeozltates

(1.21)7; = F-Fr-A, = 2-F r + y^- )

d - deaaltatea
a - aaea etropalal

- vieaozltatea
r - raze etropalwl
t - tlapel
Friz ezallzarwa rala^lllor(1.21) ea (1.22) pl lategra- 

rea lew ae eb$lae rela^la (1.23) dla eara rezaltd cd race aapra- 
fepal aaactate eata direct prapertleaald ca aaea otnpalal pl 
lavara prapar$lcaald ea viacMltatea, laere expriaat prla rela^la 
(1.24).
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Batori td la^dtarilsr alaba ala ataallar da aapraft $d 
ia aarpwrl apara a far^d Twawltaatl parpaadiealard pa aaprafbpa 
pt tadraptatd apra latarior. maa^la paaarwll paatra praaiaaaa 
aapllard, dapd Y)ua^ pi Itaplaaa aataw

aada r. pl r^ - waaala prlaalpala ala awrbarll.

Mtraadaraa priw aapilarltata a allajalai da lipira 
taplt iatra daad pldal plaaa aaa dead tavi aaaaaatrlaa aa raali 
aaaad La Llplraa Bara clad roatal da Lipira aata foarta rwdua.

C^5

—b

(L^6)

(1.27)

BaaalBK ad praaiaaaa oapllard crapta ca alcparatraa 
raatalal (dlataapal dlatra pldal). Cargaraa tatr-o Haatd ariava 
tall aata taaratic aallaltatd. La faata vartloala praaiaaaa aa 
oalaalaaad dla ralaplaw

aadat - aaealara^ia pravltatloaaH 
h - lalltlaaa LiahldaLai 
d - daaaitataa

ladlllmaa martad aa ob^laa ctad praaiaaaa capilard 
aata apald aa praaiaaaa atatlad.
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Otttrninarta 
dw ridicort prin capi- 
taritatw

vignm 7.

Indltlmea dw rldicare in cnzul 
pldcllM* plan* aa paate calcula 
an formnla;

- Oss
(1.29)

Reznlt& cK in&ltlmea de rldicare 
prln capllaritato cate cn etit 

mal mere cw eit crepie toneinaea 
aaperficiaH pl cn eit roatnl eate

teal aio pi nngblnl aata teal ale. VItana de pdtrnndere prln 
capllaritato intr-o fantd orlaontald eatot

rr cas y. &
' T .'ie (L.3O)

Id. Llcoatla

Llcna^ia ante conditio lialtR de aoparatie a fazel 
lichldo de fand aolldd. Venetie de ccnpoaltia allajelor de lipl- 
ro, topiroa lor are loo intr-nn Internal de taaporntnril (aolidua 
llchldaa). Notalolo pare an on alngur pnnet do toplre, aliajele 
eutectico an pnnctolo aolldao pl llebldea la aoooapi teapemtu- 
rK, dar apar allaje on an internal Larg (plaatloe) do toplre. 
Allajelo do liplro oatootleo mint de prefemt eind roatnl de 11- 
plro oato aic pi upor do coetrolat; clad roatnl eato larg pl 
varlabll aint otlllaata allaje plaatloe. In caenl oind an allaj 
on interval larp de toplre vino in contact cn para rootnlui 
capilar, clod pdrtilo care arnoacK a fl llplto atlng temperatore 
oolidoo a aliajolai, o parte a allajalol oo topopto pl pdtruade 
in roatal oapllar, aepaoat de partea feed notopitd a aliajolai 
caro rdalno aa o ooapoaitio dlforitd da coo a aliajulol initial.

Panotai de toplre al port!nail rdnaae aotopite, 
oato anl ridleat decft toaperatara llehidae a allajalol initial

BUPT



Tenetal 4a tapir* al parileail rdmaee notoplte, am to 
wal rldlcat dealt tempomtem lichldae a aliajeloi initial. 
Aliajol netoplt rimin* la gem rootwlni aayllar, ca a piodlcd 
invlalbili, grew da inldtwmt, lar piooolo trabalaac incdlnlto 
la tompabatwri wait aal rldicata docit caa da topire a allaja- 
lal initial. Idplma ca M allaj aw interval plaatlc da topire 
eata maliaablld la fwmatlwe da pmportia In aara al aa topapto 
la aaa liagd aolldaa. Maaa^la rldlad problama deed aeaaotK 
proportlo aata al ad.

1.5. Plfaala la nroooanl da 11alre
Caapoaltla ahlmlad a matalalal da adaaa (allajalal 

da lipim) aoaal da arlatallaarw aw aaraapaoda daablaal aw 
aompoaHla aliajeloi dallplre laitlel.

Qeoeelo aaaatal deficient* mint* 
- dicolveree zetalulul da band in allajwl de llplre

toplt.
- algratla aliajeloi de llplre in metalwl de band;
- formarea competitor Intarmetallol,
- evaporarea eompenaatelor volatile din allajwl de

llplre.

Gradel de deevoltare al acaator proaeaa gl iaflean- 
la lor aaopTe oompoeltlel allajulel da llplre dopinde de: 
oondllllle concrete do efectaero a lipirii, de oompoallille 
chlaloa ale materialolor de band gi aliajulul do lipim.

Lagoa experimontali a dilepial a feat fomnlati da 
adtm A.b.3cinkarav in forma /4/<
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a - aaprafWte carpalal aoLld <wo eata dllaat, 
Co - coMMtufl* aolatlol oatcrete,
C - concantratla aoLatlol La momentuL dat,

- conatanta viteaol da difaala

Luind in aoaaldarare eg Q = C . (1.34)
unde - volumuL da liehld
obtlnem :

RaaultatoLe doteralndrilor exporlmeBtale ale cancan- 
tjfa^lel da metal dllnat ia toplturg la dlferite momenta, pot fl 
proaentate grafle aproalmate on nlpte drept^ ale c&ror unghi de 
inollnaro permlto ata bi Urea mdrimli aoaataatei t, cunoacind 
raportul S/V^.

2roaeaelo de dllatle a aabatantolor aolide la cele 
llahlde aa loc in doaA etapow prlaa eate o macule chlmlcg 1a 
granite de aeparare a faaolor pl eonatd ia atabiiiroa leg&turilor 
chlmiee (nmeatgrll) dintre atom! pa enprafata motaLelor Lichld 
pi aolld, precam pl in treaerea atomllor pria granite InterfBEi- 
ag. Dapd atabiiiroa Logdtarilor chiadoe, apar conditllLo de dez- 
voltare a proaeaalor de htbrodlfnale, care due la variable compo- 
altlel oblmloe in volmnnl metalelor care intra in contact.

Irooeaole do dlfeale no apar laatantanon cl dapg aanr- 
geroa anol Interval de tlmp, ogal eu porloada do relaaare a 
virfulal onerglel Interfbeloo (epa namltd perloadd de retarda%lo)

Stadlal al dolloa al dlhfial aonatg in abatoroa ate-, 
mllor do metal dllaat de La granite Intorfanlcd in profanalmoa 
Llohldalul. AatfeL do aba tore no prodaco in LlobldaL da dlfaele 
pi do oonvootio (atomll dilaati ae tranaforad in Lichld in pro- 
eoaol doplaagrli aale). Convoctla poate fl oatarald wan artlfl- 
ciaLd (fertatd). Daplaaaroa llchldalal aa roallnoaag prln va- 
ria$ll loaalo alo demaltdtil nolo oarw apar aa nmarw a fleotaa- 
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tiller de taaperatand, precaa pl * flaetaatillor de coaporl- 
tle, laevltabllo la dllatle. Toorla dlfwalol cenveetlve 
deaonatreard cd tmaafeml oonvoctlv in Unhid aaldord onl- 
fotmlrarea rapldd e noapoeltlel aaln pl prwdomlnd la introdal 
velaa oe caoeptla atratnlni fin de lingd intorfiata aw materia- 
lai de deed eolld oere ee dllaeaad. Tarin U* earn e eoncentre- 
tlel de etael dllaatl la ascot atrat datemind preponderontn 
aaool de treaafer dlfnae. Ih^d Llmita atratnlal dlfna de oepa- 
rnre, lichidal cam ae deplaaaard naprlnde enbatanta dilaatd, 
eelgnrind dlatrlhatle aa anlfomd pe introgal Tolnm. Docd 
prime 1 atadia al prooeaalal de dilatio ante cal eel Lent 
(treearea atoallor prin granite inter fbzlcd), atunct pe 
perwamel dllatiol llahldal va even o cat^eaHle ^al^omd 
pe introg volcanl, a odrnl dependea$d da timp cate datd de 
relatla (1.33).

Clod cel mai leat atadlu ante ovaooama atoaller 
dllaatl de la granite de eepararo la pmfanalm^ Uchldalml, 
ataael rolatia aentlonatd dotermlad depeadent* temporald a 
oeaoentretlei de metal dllnat in iatregnl volaa de Unhid cu 
eaeeptla atratelel dlfna dele Interfata ca aaterlalal de bard. 
Ceaaentnetla warlaad in aeeat a tret pnactlo llniar da la Co 
pied la nlvelel media de Uchd in volan la momental dat G/t). 
Ceafara tanriel lai demat valoaraa cenatantel vltecel de 
dllatle in aceat oaa eate$

(1.36)

**det B - eoeflolent de dlfnale a atnailor dllnati in allajal 
topit

<f - groalaea atmdnlni de dlfnaie do la laterfbta ca aa- 
terlalul do band.

Valoama gmalall atratalal de dlfnnio poata fl ebtl 
aatd pe bare mloriior ezperlaentalo datoralaate pentm B *1 k 
oaa prin adaararea la aaallaa pe alomeoada electro al cd^lonpm 
droalall atratalal do dlfaala de la iatorfatd a mam laflaoatd 
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o oreroitt vlteea de doplaaaro a metaiului llchld. Odatd ca 
create*** vltozel de doplaaaro valoarea tel d* acade pi viteza 
de dllntlo cropto.

1.5.1. Dlzolvarea motalulul de bead in allajuL de
Linire tonlt

Allajelo peatru Uplroa otolurllor carban aint de 
tlpul BCn, PCnln aan BCaAgZnCd /7^58/.

Ft 20 40 M <0 Cu Ft 2

Confora diagnamel do echillbru Po-Ca (figure 8.a) la 
teaperetnm de Llplre in jural velum do 1125° cca 3-4% Ps ae 
dlaolvd in capru topit pl Po^ in jural acoloiapi temporeturi poet 
deeolve 7-8% Cu /8,9.LO/.

Pnptal nd oolabilltatea mutua- 
18 a color dead motalo Pe pi 

7" H Cn onto redaed onto an avantaj 
pentru an otadlu oiotamatic 

___ -*^3' al dlfaulol in procaaole de
Llplre, deoaroce interferele 

t A u dlntre cola don& uetalo na
^.w. Cutwt%)

d. F.-Cu ,, F.-c diaper rapid co h cazal aolu-
bllltd^li complete.

In tlmpul proceenlnl do Llplre tare cantlt&tl alci din 
allajnl do llplre topit dlfunoaad in mntarlalal de band oolid pl 
aantitdtl rolatlv mol marl dlfaaoend in allajal do llplre topit.

la Uplroa ofolurllor dlalmilaro, la men^lnero do 
oca 4-)b mln la tomperoture de lip ire, ofelurlLo co con^lnat aedzut 
do carbon an dlzolvd in capru topit pl la naptore o dopozltaro a 
flarulnl din otelal on contiant rldlaat do carbon. In cazul otolu- 
rllor aimllwe, o^elnl oo dlzolvd in capru topit pint cind floral 
din ouprul topit atinge atarea decohlLibra la temperaturn do 
llplre.Pi oral din otalarila on eontinut do carbon octant, in 
oaaul otvlurllor dlalmilaro, dlzolvot in capru topit la llmlta 
de ooparatlo dlfozaazd in ouprul topit apro llmlta do ooparetlo 
a otolelul on contlMt rldlcet da carbon pl o atlngo datorltd
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mt*til t-t*-* al imblndrll. Aatfol otolol on continot oo^t 
da oarbon 41a anpml topit oo oombind oo oarbonnl otololol oo 
confiMt rldleat do carbon. Ca reenltat otolnl co oontioot 
rldleat do carbon din oaprnl topit 1*1 dopdpepte cantltatoa do 
meblllbm^ la tempore tare da llplro. drooenl do flor on oon^l- 
not rldleat do carbon oo depone dopd acooa cob formd dealiaj 
PO-CoC co criatalo eodamnero dla limita do ooparotio a o^oln- 
Inl oa ooatlaat rldleat do carbon la o tomporatwrd do llplro 
oonataatd. Ao cot fenomon ro^roat/12/ a foot donnmlt "dbolraroa 
pi dopnneroa anterialolor* band*. Stndllle latroprlnoo an 
ar*tat cd la iobin*roa o^alarllor oarboa eimilaro, aatorialnl 
do band care oote diaoloat la copra topit no depdpepte cactita- 
taa do ochlllbrn a flomlal ia cuprn indiferont do timpnl da 
incdlalro. bo aaaooaoa aa oa roconoapto nial o altd aicroatmc- 
tnrd daoaabltd daoit o aboard pdtrnndero a cnprnlol topit la 
Llmlta grdnntiler pl reglnaea decarbnratd ia aproploroa inter- 
fo^alor do Llplro dla ofol ma coatlant aadaot da carbon. In 
canal otelnrl die 1mlLoro, ofaLuL on carbon aedaot onto orodat 
do coprnl topit la Interimfn do llplro pl foaa oobomnard cropto 
olm^ltor din ofolnl co continut da carbon rldleat odatd on 
crop tame timpolni de inedlairo. In final ao ajnngo la legnroa 
color dead otalari, carbonml din ototal oa sonflnat rldleat de 
carbon difnnaaed epro otolol oo oontlnot coda at do carbon prin 
face oolmnnard co tint incit primal ao doearberoand pl al dolloa 
co oarbaroaad. bool, la llplraa otolarllor dlalmilaro foaa 
oolomnard cropto intotdoaona do la otolnl oo continnt rldleat 
do carbon epro col co confinet acdcot da carbon. Croptoroa cote 
aal mpidd pa adanro creptarll diferontei coa$inntnlui da car
bon intro cole dead ofoleri, de aaamenoa croptoroa oato aal 
rapldd po adoord oo rootnl do llplro oato mol impact.

docoltate oinllaro an foot roallaato in canal Llpirll 
co allajo tip BCnZn pl BCnAggn. broelpitaroa encoenlni do otol 
in ollajwl de llplro topit can la interlb^ otol-allaj do llplro 
oparo dnpd oatnrarea allajnlnl do llplro oo flor in fane do 
colldlflcaro o allajnlnl banot po dencropboron oolubilltdfll 
co doooroptcroa temporotani.
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aital.lni da ll.tr. ;. mataim

Di facia allajalal da llplre topit in rettana criata- 
lln& a aatarlalnlai da band mt* cn precae eatrem da lent pl 
oonatd intron, tzanafer foarte mlc .1 aliajolai de llplre prln 
l.terf.^. allaj de llplre- o^el, 1. timpel dclulol de llplre. 
Prlnclpalal macanlea de traaefar .1 aliajulal de llplre prin 
interfbtb ca etelel ee prealntd oe o pdtmndara 1. limit, grgun- 
tllor, filed an proeee relatlv rapid. Keennelma1 pAtrundarii 
la limit. grlMtllor $1 interdependantb a. .It. fenoman* metaltm- 
glee an feet cereetate taoretia, ntlllaind canceptal* de uifccia 
ale lai Darken pi concept*!, diatribe tlai faaalor .1. lai Smith, 
pl a. petat fl evidential* ntillnind aetalagrafia.

Termenal de mlgrmre *ete atllieat ca fanomen oar* In- 
plnde toate pradaaela prla oare aliajal da llplre (in cecal noe- 
tra a. pracAdare caprul eetaret ca ot*l la ta^aratura de 1125- 
115O*C) pA trend* la .pel. Aaeaeta inclade dlfuzla la limit. 
grdaatiL"^ ret*lai criatallna pl direct in reteaaa crietallnd. 
Mtrendarea la limit. grAaatllnr da otal a allajelor de copra 
din tlapnl clclalal de llplre eat* preferet d^arece na .par 
epatii daachlae eaa flaarl in actalal da bacA\$l in procaaela 
da eadara.

Hnmaropl caroatAtorl din QMS aa atadlat pAtrendarea 
la limit. gzAaatllor da a^al a capralai llchld §1 allajelor pa 
bang da aapra. dale pl Braharenco aa ardtat eA papral na umac- 
taaad atalal ferltle in tlmp am atalal perlitic mate bine atnec- 
tat. Itl aa ramamat cd flaania oare a* faraaaad la eu&ure mint 
initiate de acelapl praeee da ameatare aara aa pmdaea in tlmpul 
llplril tan a otelalal /4.7.S/.

deedaee pi akdnanrtabmrt /B,9,10/ an co.tnbalt ca o 
aeaad de eanoptlnpa privltaare la taadlapa owpmlal de a pdtraa- 
de la llmlt^^deatller da o^l ia tirnp"! Llf^ll tan. KI an 
ranareat eAyipalal en coati'"'^ ecdant da carbon, pAtmndarea 
onpmlal na aa prednee imadiat al trebnle mA aptapta dlfacia 
carbonalai adtra llmltala grdnatll"^-
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leak* * dot a oooatl" poatrh pAtrwndwrwa pH"
dlfaalo a capralnl toplt la o^al /d/

I* . 4*t (1.37)

ondoo X - adlMlmaa dw dlfaalo 
t - timpel dw imdlnim

D - confident dw dlfaalo

Oantltdtllo dw oapru oaro pdtrwnd la limlta grKantl- 
lor otwlalal pl oantltdtllo dw copra cam dlfaaoaad tn rotwana 
oriotallnd w otolalal, el nt difloil dw ooparat, whlar dacd aw 
oaaoapto waloama wanotd a oowflolwntwl.nl do dlfaalo D.

Fiooam grdanto dw amotanitA warn onto oaflclwnt dw 
aproapo do Intorfata ofwl-aopm va fl incanjarat dwan flla Mb- 
tlm do oepm Unhid, fwnoawn aeoontaat on cit pdtrnndw aal 
ropodo oapral llohld la limit* grdnntllar do anotenltA. Datorl
td pAtrundorii oapralol llchld lallalta arAaa tiler awatanltlol, 
asymfdpo tatalA a intorfetol otol copra wa wraptw malt.

dotlaaroa pa to died a oantHHli total* do copra oaro 
difaaoaad in zwpoaaa aria tall nA anotwnitiad in nnltatoa do timp 
trobnlo od laolndd oopral oaro dlfoaoaad prin intwrfhta o^ol- 
aaprw inl^lald plan oopral oaro difwaoawd la llalta grdontilor 
in wotoaoo criotaliad a otwlalal. Contitataa daonprw totald 
dlfaaata onto dopondontd do adinolaoa do pdtmndorw la 11mlta 
grdM^llor cam ooto la rindol ado dot twmporatwaa do laeru, 
adrlmoa grdantllor do anotonltd, vltoaa do inadlwiro, tlapal 
do montlnom la tom pom tort, oompoai^m ohimlod a o^wlnlal pl 
an cam nandr do aHl faotori.

Pidnm 9 pmaintd cchomtlc foaoaanal dlfanlol la 
llalta drdontiler in mtoaan orlatallnd.
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Ftgura 9 Reprezentarea schematka a dtfuztet 
ta bmtta grduntitor st In reteaua 
cDstabna

NAnurAtorlle efectuate in urma 
experlmentdrilor intreprlnse 
au arAtat cA fonomanuL dlfu- 
alei la auprafn^A pi la Limit* 
grAnntilor eo atipune legilor 
Lui Arhemlua, aatfal incit 
cate poaibil aA acriea depen- 
don^a Lor la temperature da 
forma /4/t

(1.39)

(1.40)

undew - aiat dlfualilo la aaprafatA pl la 
Limita grAuntilor

- mint couatanto (factorl da fracven^A)
- aint anargiila da antivara pantru di- 

flzia La auprafntA pl la Limit* grgun^l- 
lor

Dlfaala intr-o ploaA poilcrlatallnA aa poata fl defi
nite aa o aimpLA ineutmtro a dlfuziol La auprafaiA pl la limita 
grAontilor. Dlfaala La Limita grAanlilor tlnda mA prograaeze mal 
rapid dealt dlfaala prin crlatala, inuA aceat efect eate impledl- 
cat deoarece ca oit crepto concentretla de atom! eoLvon^l La Li
mita grdan^llor, ae produce o plordaro unlformA do atoml dlnapre 
llalta grAan^llcr prin metal pa flecare parte a acedel limita. 
Batura aceatul procoa onto indicate in figure 9. filed rapmaon- 
tat on copra de dlfanla ootapua din donA meaalo A pi B. SAgelllo 
acarte raprezinti deplaaarea atomllor A in matrloea B. (Bmpul de 
eAgoli paralolo intra ale pl perpondlcularo pa interface auad- 
turil repreaintd aomponenta in voiam a dlfuzial. SAgotlla para- 
lele La limita grKantllar ladled alpoarea atomllor do-a lungul 
aeeetor limita, lar cole perpendicular*, pe llmltolo grdnnillor 
reprezintd dlfaala dlnapra aceato 11mlto in criatale. Paatru 
acurato^oa rozaltatelor mdaurdtorilar dIfazlol din rptaa La
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diliwarea prebeler pdieriataliM, trebela ad fdaeia ^dape- 
zntcri twite de llplre pi prob* co ^ranalatl* groadand.

wtalle^tt va ran linn dead eonoentra^la aaeatal alanentin alia— 
Jal de llplre teplt eate aafieient de ridieatd. 3ab aoaaatd "con- 
ceatzetie aritlad* eleaea^M dat, la o temperaturd datd, nn 
paate farw aa oe^ee intereetalic. dfbctele aaapra proprletd^llor 
weaniee ale iablndrilar, eare Gontin aoapapi interaetalici, 
daplnd de oaatitatea geoaetria pl diatrl be tla comp tailor /1O.LL/.

Ia awe etudlilar pi anpcriaentdrilM' intreprinee a 
reaeltat a* aa*tl eeaatitaientil dlajelar de liplre aa 
oeapartd la fal, la farwarea eeapnpilar interaataliei ca mate- 
rlalal de bead. Una la dintre detect* aiat aal active pl ar patea 
fawa eaapapl latewetaliei aa aaterialal de bad in mdeare in 
aara aliajal da llplre aate taplt pi incepe ad pdtmndd in apa- 
^iu capita*, in tiap an alte caapanente aa faraead caapapi 
interaetaliei da lae aaa il faweaad dear in anaalte condUli 
de taaperntnrd pi eaneentrntie.

Teetre a intelege ani bine raid coapapilor latawe- 
tallci in iabindrile lipite a^ta etadiat fbctoril fandaaentali 
eare deteraind *canaeatrn^la oritiad limitd*. deeaata a praaaptte 
lanrea in conaidemre a diapraaalar da face, a eaargiilar llbarw 
ale formdrii oaapapilar interaetaliei, a energiilar libera aola- 
re parlinie ale edn^iei annldeaeat dat in aliajal de llpire 
topit la o aawitd te^eretard pl coneentrafie. a vlteadnr de 
difaale in etratarile de co^opi intewetaliel pl a alter fdaterl. 
Detain ee^eriwntaie an pawla eaplloarwa aeaaalaaald eeapleat 
al fowdrll etrnterilnr de eeapapl intawetalid pc interftta 
atd-dlnj de llpire pi eardatm lar an proprletd^ile an on nice 
ale iabindrllcr lipite.

Aateriar an preaentat ad la bare tatarer allajalor 
peatm llpirea otdarller earban ntaa deaentelet Ca, da, dg.Cd, 
An, Hl, Mn, eta. Dintre aeeetea elenental de band in realinarw
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"logdtwril* oete oapral care penmito formeree anog fnze colomne- 
re de tip Fa^Ca-C. Fhaelo raapeotioe aa deavoltd ea preoddere 
io canal lipirli otolurilor dlalmllaro arind cm aaaa da dezvol- 
taro da la otelnrlle an continot aai rldlcat da carbon cdtro 
cala ca eaafinat ami radaa pi daavoltaraa lor eato fane tie do 
tompenataaa do lipirp pi tlmpal do mentinere. Face colamnard aa 
deevoltd pi La lipiraa otalarilor almilare ia propor^ia mai ra- 
daad, ba a foat remarcatd La Lipiroa otelarilor ca aliajolo BCu, 
ECaZa pi ECsAgZn, fnvoriaind mdrlroa reaiateatai imblndrilor 
Llpite. Stadlilo intreprlnee aa relevat cd La Lipiroa tare 
difaaia c^ralai la limits grSentilor da o^el no dace la fiau- 
raroa matarlalalai da band, aa rolovat da aaemenea cd onorgia de 
actlvaro peatra difaala la limita grdnntllor, a capralai topit 
in ofol dapimdo da continatal da carbon a otelalal, invara 
proportional ca arapteraa continatalai do carbon.

Elemental* earn inaotoac ct^rol in aliajole do lipire 
mantioaato, aa poaibilltatea da a forma compopi intezmetaliel 
co olaaanta ale materlalolor de band, aefionimd aaopra proprie- 
tdtilar imblndrilor Lipita. Htna - lathery / / accentoMzd
cd atanci oind an conatltaiant eloctropezitlv (in canal contra 
floral) formeand o aario da eampapi intorwotalioi co diforite 
elemento da retard elootroaesativd (Si, Sn, Zn, etc) Elemental 
col mai olectronapativ (31) ca regoIE, formoand compnpl intermo- 
taliei ^i atabili (odldora da fomare a FoSl (^ -
19,2 ^1,5 koal/aol) co cel mai inalt pooot de topiro (panctol 
do topiro al BoSl - 1410*C), Lar cel mai eLab oLoment olectrono- 
^tiv (in), oa repo IE formoaad cel ^)i inatabili co^apl inters 
metallol oa oel mai aednat paaot dotopiro (Fbaa are panctol 
do topiro 732°C). Conclnala ante cd aiaoal trebolo ad aibd o 
afinitato malt mai aedaatd paatrm fiar dacit ailioinl. Natela 
taamnobimiao preaoatata amatd cd din oleaentoLos Si, Zn, Sn, 
ailioinl era afiaitatea oaa mai rldlcatd pantra fiar pl coa mai 
mlod peatm azgiat. Heandd de aaemenea cd ollioial trobaio ad 
aibd o Limits a coacentratiel critlee alcd in aiatemal do aliaje 
do llplre pi ot*l. laind in coMldernro oimllitodlnea dlmgrame-
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tataa fler^al ypol<a ataala woo petty* tloo aiat aproacl^tlv 
<^Lo. Pwoerooe orplataL ear* * eflaltato <e<Lt ^1 etafw tbatro 
eioo doett pee tew a to ate ae poate epeae ot llmlta ooeeaataapLal 
erltleo a At olateaol 1* -MAJ* (A*-*-) - *t*t tw**.
at fie tetra oelo tee* waLori ext^ae ale Ha! to) or eeetaetta 
filler erltlee ale alUelelal el eleealal.

mtloafod Ale ooodllil de ocblllbro ae poate etablll 
odotoael eiod ea eleaoet dot die aLlajel do Llplre foraoaed tee 
ew;^ lateraotallo oo M olo^rst det (t) die aaterlaloL de head 
La o toapeoatort de llplre dott, oaorpia Libert de fowaare a 
oaapapllor eete eai aero dealt oaerpla Libert aolard partlalt a 
eolellel eleaeatalei (t) la aliajoL do llplre. Coaoeetreble la 
oee* ooorplLlo Libero eiat teorotle epald, defloapte *llalta 
ooaooataatlal erltleo*. Aoeeto eoacepte taraodlaealee da teral at 
dJbeeroao taaol de oehlllbra pl ar potaa at determlao atTwotawa 
*1 eoapaaltle tabladrll Hplto la toapewatma da Llplre, dead 
Uplroa ar fl ea proeeo la oebi Libre. CoatLloaiad aaoeatd aaa- 
Llat* otrwtoao tabladrll llplte La tomporotaaa oaaerel deplete 
de eehiabdrlLo ease a per to tlapel rtelrll 1* La teapaaeteoa da 
Llplre. Aotfol pot eptroa eel free (aunt ae foot lee tattle la

de Uplro pl deed ooLabllitatoa aaterlalalat do bead 
la aliajoL do Llplre deoarepbo oo taaparataro pot praetplta la 
laterfoie oaterial do bead (opal) - allaj de Llplre doadUbo do 
HeL oataoat too oliaj do Llplre.

Crlawiiaorea la Llplre dooeapo to eoaoordaatt ea 
** bit ooLidiflotrli aotelelor pl allajelor, So 

ode apt io ooeetaa ooedimie proeooalal oa partleolarltdtlLe 
at-/.

- proaeato eaal report oolld tana, lotrt to wootoot 
oo OopHaoa,

oo TOL^ el. de tapltart pl o pooaotno doeoabltd
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a Mil crlotaliaate, care aa preaiatd oab foraA da pelicaU da 
flald aa a gmaime inflad dlapaag intra doug aaprafp^a metalice 
aollde;

- a aara viteod pl neaaiformitate a proceaaioi de 
orlotaliaara.

Toata acaata partlcalarltdtl inflaenteazg oeapra pro- 
oaaalal da orlataliaare, diatribatla coaponeatolor pi fauna 
atructtnrii eaadtarilor lipite.

l.b.l . yemarea germanilor

^oaaaal da aalldifloara a metalalai liebid incepe 
odatg an fonaarwa centrelor de oriatalizara edleg a gertnanilor 
care la diaenaiwai detoanlMto dobindMoaapMitatea de creptera 
cocataatd. Vbloarea aaprargeiril, la lipira, aa depgpepte citeva 
grade, rare ari aeol degrade, aeeaata coadece an la o formare 
apontaad a germoailor cl la o oriatalizara pa garmeni preggtlti. 
Rolul aaor aatfal de germonl 11 pot jooa partlcalele unor amca- 
tecuri iaeolabile, iaclaziual do flux, impuritZtl, etc.

1.6.2. Craaterea orientate a erlatalelor

Graptaraa orleatatg a erlatalelor aata remarcatd la 
atadlnl aotalografle al iabladrllor lipite, cade aa ooaatatg eg 
atraetara llpitarli la interface oo aa material do band are 
grdanti eoaani la oaadtare lipitg. Criotalloaroa capralai po 
oaprafata floralai ao prodooa la oola oal favorobllo oondl^ii 
poatre oraptoroa erlatalelor. Capra1 la taaperatera de lipira 
1100-1150^0 era aa tip do ropaa da oriotalira re identic eo al 
Fa . Orleataroa crlatalladrll capralai pi aliajelor oalo oo 
raatareg blao pa graaololo do aaotaaitd la llplrea o to lari lor 
earboa.

Barowrglnd po court fenomoaele fnadaaontale lo Liplrea 
ofolarllor carboa patoa aoaolaelona cd roallaaroa imblndrll 
lipite daoargo Aatfol!
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a) - 0*1* dead aaapOBOBt* da llplt a* poai^ioaoad 
am f*t* d* alt* r nstcel tacit ail aa ma Lima** apzopiaraa a teat 
tea adrglaapl ladle ta*to da ordlaal paraootrolal meatal 
arlatalloa,

b) - aa latrodaoa aaardio tamed la ole too. paatra 
a iaadlel aatarlalela da bead pl a* tori* 1*1* da adaaa (flaacel 
daeapaat pi aliajal da llplro),

c) - ** ptabllopta ooatactol flala pi azeroltaroa 
lagdtarllor chlalca iatra atotall allajalal da Llplwontoplt pi 
al aatarialolor da baed la tlapal aaootdrii, dapd iadapdrtaraa 
palioalol da oriel da pa aaprafapa aatarialalor da baad pi a 
allajaial da lipin pi protejarea bill da allaj toplt da adtro 
flmal daeapaat toplt aa* ataaafara rod aoitear* aa* vid,

d) - datorltd taaperaterll da llplro pl a flazalal 
daaapaat aaa atmoefarol rodoadtoaro aeataaad aaadi^il optlao 
pewtrw iatladaraa allajaial toplt pa aapaafa^a aatarlaialor da 
bead, pria aropteroa aaarglol aaperflolalo la granHa faaalor 
aolld-gaa pl llcbld pl aaddaraa aaardlal at^arflolalo la 
praalta aolid-liaMd^

a) - pdtraadaraa allajaial toplt pria ca pl lari tat* 
ia raatarll* aapllara ala imhladrilor toplt* (raallaat* pria 
apraplaraa aoaaapaaadtoaa* a coapoaantalor), dialed aaaaa da 
paalbllltataa aparl^iol laaaa^iai;

f) - diaoimna aatalaloi da baad ia aliajal da li^ 
r* toplt,

p) - algtatla allajalar do llplro ia aatarialolo do

b) - foroaroa aoapapilor iataaaotallci datdritd 
foaaaoaolor do dlfaalo la latarfafa aatmial* da baad -allaj da 
llplro (aa pl la f pi g).
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1) - arlataLlzarea HUi de allaj topit gi realizarea 
imblndrii llplte.

Sucaewlunea fenomenelor fundamentale care due La 
realiearaa unel iabln&ri Llplte aate praaentatA in aoheaa din 
figure 10.

Fenomenedatorate difune<

- temperature de Upire

Sutteemneo teaomenetor fuadamentate care conduc ^a reah:area unei imbinari tipite

Figazm io
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2. BACTORII OAMnPMJRHTZAZA PROC ESUL
* DR LI^TRH

Reallzaroa anol imblnAri llplte oato dopondente de 
mdriroa capaolt&tH allajelor de llplre de a Intra in interaotlu- 
ne on aatarlalele de bazR.DHp)* cam am prwzentat in capltold 
anterior reallzaroa imblndrll Llplto eate dependent* de felul in 
care allajal do llplre amoctaaz* materlalal do band, ae intlnde 
pe aceata, p*trundo prln eapllarltate in roetnrlle dlntre pleae- 
lo de llplto, dlfazeaz* pl prln crlatwizaro realizoazA imblna- 
rea llplt*. Rezlaton^a imbin*rllor llplto eate ine* determinate 
do o aerie do fan tori oare Inflaon^oaz* proceed do llplre dlntre 
care menfloaozt

Jhetorl flzlco-ahlmlcl!
- aatorlalo da bang,
- allaje do llplre,
- fiord docapant man atmoafera redao*toare,
- mgozltatea oaprafo^ol.

Thetorl conatrnetlvl!
- tlpd imbla*rll,
- adrlmea matald do llplre,
- m*rlaea onprafe^el de Llplt.

^ctorl tohnoloRlelt 
- lafloenta pro**tlrll eaprafe^el.
- Inflaonta roglmalal tobnologle.

izl- WOdtorl flzl.o-chlml.l

^etorll flzloo-ehlmlol eonatltale prnpa earn aal 
Important* dlntre faotorll care infloon^oaz* proceed do llplro.
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Tost* metalolo *1 allajolo tar pat fl imbiaate pria 
liplre tare BtHlaied aoterlalo We adaoa (allajo de L^dre, 
flnmri deeepaete aaa atmoofaro rodaedtoaro) adaevate pi aa pro- 
oodao de llplre eomapaaadtor. ^btolo dlatra aatarlalele da bead 
proclatd feaaaaae aetalarHoe doombite (eUdara proamtatd, 
atabllitato a arlBllor, pmclpltare da oarbarl, fiacrere, cam 
afeetate temlc. eta.) eare lafleeatomd preoeaal de llplre 
aecoaltiad mlgamrm aaar eoedltii dooa^lto peatra llplre aaa 
ar fl prolaardri aeeaalaa imlatoa liplrll (reetlflmro, plofal- 
re) ate can ahlalee (dompdrl, aeatmliadrl), aooperin galva
nic* ale aaprafe^elar la aeepal alcperdrll gradalal de ealdare 
(caprdrl, aleboldrl) pl aalgararea aaar ataoefere paterale 
rodaedtcaro (H^) ear vid la tlapal proeeaalal do l^Lre /71,72, 
7W, dl-90/.

Ia laerare aiat atadlate procmola de llplre tare ale 
otalerllor maboa.

Otolarlle earboa de conetmotlo eapplod otolarlle mr* 
baa oblpeolto (STAN 5CO/2-gQ) pl otelarllo carboa de oalltato 
(STAN SBO-gO). Otolarlle carbaa atlpoalto aiat falaalte earoat 
fM tmtamato tamlee la eaaetrao^ll aatallca, oomtraotil 
do 00*101 la eare aa roolamd praprlotdtl deaaeblte. 0 talari La 
oarboa da oalltato al at ofelerl carbon laaaro ee ^raatoaad 
poapoaltla cbimlod *1 oaraetonoticllo toe ca al co eoreopaaadtoare 
^*^*o*dtalal tomia apllaat. Acea to otelarl aa llalto ml otria- 
ee peatra coati actol de carbaa, limitarea eoablaatalal do la- 
claaiaal aeteiloo, a aaaaltd adrlae a grdaatelal do aaetoaltd. 
Otolarilo earboa de oalltato co b)trobalateaad ia eonatraetll 
mocaaloo peatra piece aapaae la oollcltdrl deaaeblte.

Io ezperlmontlrllo iBtreprlaae la oadml teael d 
foot aloe ca aatorlal de band OLbO poatmimbladrllo dla otolarl 
olmllaro *1 0MB5A roapeetlv 0M10 peatra iabladrl die otolarl 
dlalmllare.
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Stabllltataa oxizilor

Dap* can am mantlomat la pmmctal 1.1.5. inpraoaaul 
da llplra pa aaprafa^a aatarlalalar da bam* aa fozmaaa* atraturi 
da oximl aaa aampapl oxldlci dapamdaatl calltatlv §1 cantitativ 
daw tipcl matarlalalal da baa*, taaparatcra da iocdlziro, vitaza 
da iac*lalro, ataoafara da lacra, tlmpul da mam^lnara la tempa- 
ratara rldloat*.

Haactla da oxi dare a aaprafatal aata /41/t

amdas
Ma -matalal
a - 1 aol da Og

Im tabalcl 2 alat data c*ldarlla apaalfica maoaaara 
form*ril aaMltar axial pa aaprafdtd mmtalalor. Maaelt* c* Mala 
matala cm Agwa valor! aedaata ala cMdarll maaaaara form*rli 
oxlallor lor, dacl aoaptl axial pot fl eoaaldara^i imatablll pi 
mpar da ImUtmrat /4,5,7/.

Tlpal da Jtaac$la da forma rm a C^ldara apwclfla* da forma- 
axld oxidalal ra a oxldalal pa 1 mol da

Og /kg/

2*1 + 3/2 Og 
21g + 1/2 Og 
CogO t 1/2 Og 
2Ca + 1/2 Og 
Ml + 1/2 Og 
Cd + 1/2 Og 
Jho + 1/2 0g 
32at 20g 
Na + 1/2 Og 
Zm + 1/2 Og 
2Cr + 3/2 Og

1116,2
61,1

341,0
343,3
469,0
520.5
540.2
560,1
774.6
696.3
751,9
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Cxlail de Ca, Co, Hl alat atabill *1 Ml grea da 
deaooapae, tea* aaa aal aero otabllltata a aa oxlall da Cr, !d, 
AL, da aztraa da gram da daaeompea. /4*7/. Qaziali format! da 
obloal ya aagaafa^ otalariLor alat aolatil aolido ala exlal- 
lor aatalalor oaprlaee la otal aa axial aimpli al olaaeatolor, 
dap* aaa aa ar*tat la paaetal 1.

Zoo* iaflaaatato termie
Teaperatwafa da llplre afeoteaa* Maori proprlat*tile 

mataria Lalor da baa*. Ofalarlle obtiawto prla dafarwra plaetlcd 
La race aaa pare aa mop or tat aa txataaaat tamale aab taapeaatara 
da reariatallaara 1*1 aedified proprlat*tlLa datorit* oleLalai 
teralc da llplre. Mrlaaa aoael La oare aa ap*rat aodlfiadrl 
atraotarala datorlt* alelalal terale daplada da prweadeal de ll
plre atillaat. goaa laflaeatat* teralc eata aal iarg* *1 aal 
patio definite la liplra dealt la alto prooadae.

beaiataata la trMtlaae

Hbterlalal do baa* inflaaatoaa* realataata labia*rl- 
lor lipita aaaai la a*aara la oare roatal do llplre am to atlt 
do lagaat laelt aaaa do difaalo la iotorfate allaj de Liplra - 
ofol eaatribaia La prolaaroa efortarilar.

2.1. laflaaata allaiolor da Haire
proprlet*$llo a Lie jo Lor do liplra data do eoapeeltia 

lor ehlmlo* pot laflaeapa la mod caaelderobll roalatoate labl- 
a*rllar llpite. ALego roa allajolar da Liplra la vadaroa roall- 
a*m aaol lMia*rl llpite aa face titled aaaaa de aredltem 
factor!!

- aaterlalal aaa aeterialolo da baa* (la aoopal rea- 
lia*ril lataraotieall flalco-eblaloa),

- qoadltlllo do atlliaaro a labla*ril (caroaiaaa, 
temperater*, eta.),

- prooedoal de iaadlairootlLiaat (vlteaa de lac*Loi
re, medial aaa ataoafaaa rodao*toara, ete.),

- texperatare da Llplre pi da lacru.
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TMWt 3

At A 
ahajo 
aAo At

N. <
0)^ 
ata M)

Cu t' 
ot<a^ 
ato Cu

Ot 
carbon 
ot <tab 
attat

^onta Ot <noo)- 
dab'to

N, ,, 
OtHjO 
ato Ni

T. o' 
abajo 
old ft

B'.Zr.V 

roacbvo

V.W.Mo, 
Cb

rwfruct

Ot do 
MUt*

abp^oh BA*S -

"t 
a^afa X BM) —

(w
X X

BA).BAu
BCuP 
BCuZn

—

H^Pbaa 
a! p)ab 
that

MS. X
BCu Zn

AAg.AAu 
BCu 
BCuZn 
B!d

-

Fada X X
AA^BAM
BCuZn

AA.
BCuZn

BAg 
BCuZn - — — — — —

td 
dab^to

BAtS.
X

BAp.BAu BA^BAu
BCu.BNt

BAq,AAu 
BCu, BNi

BAq,BAu

BCu, BNi
— — — — —

*<

A
X X

BA^BAu 
BCuZn

BA^BAu 
BCG 
BCuZn 
BMi

BA). Mu
BCuZn

BAq.BAu 
BCu^Ni

BAg, BAu 
BCu,BNi — — — —

Y< a 
ahpaato

T<
MS) X BAp

1

BA. BA) BAg BA) V — — —

^.Zf.v 
^0 
ywwttwa

X

M&M
X BAp BA^BN) BAtBNi BA), BNi BA), BNi Y Y

— —

^^.Cb
X X BA.

BA.,BCu 
BN.

BA).BCu 
BNi

BA),BCu 

BNi
BAtBCu

BNi Y Y Y _

0* do
Mdw X X

BA^BAu
BCuZn 
BM

BA^B4<
BCu 
BCMZaAN

BA.BAu 
BCuZn 
BNi

BA).BAu
BCu 

[BNi

BA). BAu
BCu 
BCuBt^t

X X X
BA). BAu
BCu 
tuZn,W'

w - nu M rocoaandB, cu ajutorut procodootor opociato da tipirp pot fi tipitw 

T ^onaro) atatfa ctwnbinahi nu pp^ f, [jp,^

A*a^fac ohajwtof pontru bp.ra In tunctio da matpoatut da botC

- allaja ala alehaLalul Ht-Cr-b (Si)
- allajala aaralal,
- allaja ate paladlalal.

Tlaiad aoap* da fbptul ad aHajaia alohalulal, ata 
aaralal pl paiadlalal aa atlllaaaad doar ia aeoparl apaolata, 
aa aiat ia pradac^im dla ^aaa aoMtrd, praam pl dla oaaaldaraata 
aaoaaatlaa osalarlla earboa aa war llpl aaaal ca allaja da tip 
BCa, ACaln, pl bCaAgZaCd.
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XAMLS'!!
Caprnl oato atllisat ca procMere pentrn llpiree tare 

in atwo oferg rodncgtcare a otoiarilcr carbon /35-55/ calitatea 
oupralai rocMondat pentra Hpiroa tara aata capra oiectrolitic 
fgrg imparitAti da arsonic can foafor ears foraeazg compu$i fra- 
gili in imbinaro.

T^boiol 4 ceprlnde prlMipalelo tipsri de allaje da 
llplra tip BCa atillsate pantra llpiroa taro a o^oiurllor carbon 
conform atandardalul amoriMs A6S A 58-69.

TABEUJL 4.

Simbotul clicjului
CompMitio chimicd %

C P Pb Al At ft 
element*

BCu 99J 99,9 min 0,075 0,02 0,01 0,10

ACu 99,0 99,0 min — — — 0,30

BCu 66,5 66,5 min — — — 0,50

Ailajalo tip BCa ooafora otaadardalui engloz BS 
1845-77 aint data in tabolai 5.

TABBUJL 5.

S'Mbotu! 
abojutui

Compazitia chimico %

Cu Zn Mn Hi p B Alt* 
impurtt&ti

Cu 2 99.V — — — — — 0,0*.

Cu 3 99 95 — — — — — 0,03

Cu S 99,0 — — — — — 0,10

Cu 6 99. M — — — 0,013-0,050 -* 0,0*

Cu 7 rut — — 2,5-35 — 0,02-0,05 0,15

Cue rut o.z t.s -2.5 — — —
Ft 0,1
Pb0,02
At 0,01

BUPT



OcKfww tbaw^Wli fwaaaa W-d*1^3M *11*1*1 *a 
H,i^w twabala -* alba 99,9 % C. .1 IW-iWtw a**- *<* 
y* 0,05%* !* <**- 0,01% pl Al a**- O,Ot%L

dtaadrr'-' *Mt*o MOW *513 Toll 1 ***$!*****% p**9'a 
Ilyina tan a oyalaailo* aawbta *H*J*1 ** th) 99*5% *1 a* 1*P** 
rltala adalalbdld T * 0,015 - 0,040%.

Ottawa'* la aoaatw* wa aa*a a* ataadaad aaww a* 
aapwladd atprwl paabwa Liplrw tawa, aaallala* ataadawdola aaaH*- 
nta aa alow Ala MM* *T0-7t, tlparll* (aaMLtataa) la <M**a atl- 
Llaabll* la lip!** taro, aapwlaaa la tahalU 1.

Ca^ta^o
CaatMtit'Q thiatca %

Cu
a,n

a Sb A% Ft Mi Pb Sn S At p

CM* *99 0,0M 0.002 0.00! 0.005 0.00! 0.005 0,00! 0.005
1

0.00!
1

Cu 7 99.7 0.00 0.005 0.01 0.05 o,i 0.01 0,05 0.01 0,005i 0.04

C 5 995 0.003 0.003 0,05 0.05 0,4 0,05 0.05 0,01 —

lab daaaalaoa la ataaa da Llplaa alat aapoOaaa a 
aawia do aiiaja awlad aa baa* alataoal Capwa Wlaa la aaa* Klat 
adaaoata alaaaata do aliawo la aaapal !%b*^Ml$lail aaaaabarla- 
ilallar flalat-ablmlca pl aooaalaa /30-70/.

btoMoco otallaabal la alaaaaOa do alia** oaba waiallw 
*1* (5-10%) atwaataaa alaaoltr da Uplwa oabo ala*balMl la *aaa- 
*ai du aooiapi otaatitalaa^l atroatMWll pl oa ala-ala hlaawo 
'* ***** "olatli aalldo *1J3 /M/. pioaoatolo do allow* ao 
^Aawoc dlaolvata la roiaaaa awialallad a aolo$lal aollda. Wbaal 
la oaoan nrt a par alii aaaalltulaail abwwalawall. Dda^raaa da
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atare a aliajelar Cw-Zn oato dat* in figure 11. Bloaoatelo de 
ellere a alamelar ae pat claaifica in daM aari categoril din 
punot de vedare al ac^laali aaopra atrueturii a lame lor gi impli
cit aaapra proprietAtild^t

- element* care inguateaza 
(liaiteezit) domanial oc 
adicd mieporeazd aolubdli- 
tatea zincelui incupru 
(Si, Al, Sn.Fe pi Ma);

- eleaante care l&rgeeo 
doaeaial , adici adreac 
eolnbilitatea zincului in 
cnpru (Nl, Co gi Ag).

Figaza 11.

Alaaele cw ailieia
la aliajele Cu-Za ailioiul are a patera!cd inflaenta 

aaapra aolnbilitdtii aiaealai la oaprn.
Bia aa prepriatS^l Wane de reziateatd la coroziene gi 

oaraoteriatiei aeoanloe ridieate. Sldicaroa con^iaatnlai de ei- 
lioia, aSragte fragiiitatoa iabia&rli datoritd aparitiai coapuau- 
lal Cn^Si in fane fragild .

Alaaalo da etaala- Filed aa eleaent care diaieueaed 
doaeaial fazel ataaial aiegoraaad aolabilltatea ainonlai in 
cepre pl oontziboie la evitarea evapozdrii aiaealai la ineKlzire. 
Staaial in proportie do 0,5% ao dizalvK in aolnfia noli di oc dar 
dopdpind limita da 1-2% Sa pot apdroa ia atrwotnra alaaoi pe 
lingd fragil CHtSnyZna. tebelelo 7-12 caprlnd prlacipalole tipnri 
de alaao poatrw lipiro roeoaeadato do naraele nation*lo pi alia- 
jole Ca-Sn oonfoza STAS 204-80.

Aliajolo do lipiro tip Ca-Sn confora etaadardalni 
amorloan AWS A 58-69.
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TABBWL 7

S^mbotut 
abajutui

Compozitia chimica

Cu Zn Sn Ni P Pb Sb Si Totat atte 
etemente

PBCuZnA 57-61 rest 0,25-1.0 — 0,25 0,05 0,01 0,04-
0.025 0,50

PBCuZnD 46-50 rest — 9 -11 0,25 0,05 0,01 0,04-
0.25 0,50

Alwaala la Upiarw conform ataaAardalal aaatrallaa
Aa 1167-81.

TAanm a.

Simbotut 
otiajutui

Compozitia chimica %

Cu $! Mn Pb Sn Fe Ni p Zn At

Ci 57-64 0,5 — 0,05 1,0 — — 0,25 rest 0.03

C2 56-63 0,3 1,25 0,05 1.10 1,25 1,0 0,25 rest 0,03

C3 45-53 0.5 0.5 0,05 0,5 0,5 6-11 0,25 rest 0,03

^4 min 94 2,4-4.5 — 0,03 — 0,25 — 0,25 rest 0,03

^5 49-52 — — 0,05 0,20 0,15 — 0,25 rest 0,03

Alamala Aa llplra aaafaam atanAar^fHnl aaglaa 8.8. 
1845-77 aiat lata ia tabalal 9.

TABHMn. %

Stmbotut 
abajutui

Compozitiat chimica <%

Cu Zn Sn Si Mn Ni Atte 
etemente

Cz 3 59-61 rest 0.1 — — — Pb 0,02
Cz 6 58,5-61,5 rest 0,2 0,2-0,4 — — At 0,01
Cz 6A 58,5 - 61,5 rest 0,2-0,5 0,2-0,4 — — Sb 0,01
Cz 7 58,5 -61,5 rest 0,2 0,15-0,4 0,05-0,25 — Ar 0,01
C 7A 58,5 - 61,5 rest 0,2- 0,5 0,15-0,4 0,05-0,25 — Bi 0,01
Cz 6 46 -50 rest 0,2 0,15-0,4 0,2 3-11 Fe 0,25
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Aliajele de llplre tip Cu-Zn conform normol frenceze
NP-A81-3^2 eint ceprinse in tabslol 10.

TABEUJL 1J.

Stmbotut abajutui
Compozitia chimica %

Cu Ag Zn Ni Mn Si Sn 
max

Ft 
max

Pb 
max

At 
max

B/SBCuMZnSi 59-61 — rest < 0,4 \o 0,1-0,3 1,2 0,4 0,03 0,01
B/SbCu59ZnAgSi 56-59 0,8-1,2 rest — 0,3 0,1-0,3 0,5 — 0,03 0,01
B/SBCu49ZnMtSt 47-51 — rest 8-11 1,0 0.1-0.5 0,5 0,2 0,03 0,01
B/SBCu46ZhaAgS 45-50 0,7-1,4 rest 8-11 0,2 0,1-0,4 —

-.J 0,03 0 01 ]

Alamalt da llplre ceafawm ataadardwlul german DIL 
8513 aint date ia tabelal 11.

TABMUL 11.

!
Stmbohut abajutui

Compozitia chimica %

Cu Zn Si Sn Mn Fe Ni Ag Impurta'

L-CuZn40 59-62 rest 0,1-0,3 0-0,5 0-0,3 0-0,3 0-0,2 ------------ L--------------- .
L-CuZn39Sn 56-62 rest 0,05-0.2 0,5-1.5 0,2-1,0 0-0,5 0-1,5 0-1,0

Pb0,03

A) 0.005L-CuZn 46 53-55 rest — — — — — —

L-Zn-Cu42 41-43 rest — — — — — - I
------------ J

L-CuNi10Zn42 46-50 rest 0.1-0,3 — — — 8-11

Tobe lei 12 ouprlade eleaoledo llplre conform STAS
204-40.

TAjnmui 12.

Stmbotut abajutut
Compozitia chimica % Impuritati % max Temper at i^a 

de top-re
*CCu Si Sn Zn Pb Fe Sb Sn

BCu60ZnS< 56-62 0,2-0,3 — rest
0,5 0.3

900

B Cu 60 Zn S< Sn 59-61 0,2-0,3 0.8-1.2 rest 900
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H-r-'- da Up fro trobalo ad coatiad aab 40% Za, ia 
aaa aoatrar iadladrlla davia fraglla. Wlaaaatala Oa allara latro- 
daae la alaaola da Liplra aa armdtoarola laflooata/ 39/,

- wtaaial aadaaa tarn para tar* da topiro a alaaal pl 
orwpto flaldltataa, Aaalira atiajolor praaaatata a a rd tat ad tn aa- 
jarltataa oaawrllor ataala aata aub 1%. ALiajolo dla aoraala 
aaatrailaad, fraacaad pl garaaad aa 1,2 - 1,5% da, dar paatra 
proiatimplaaraa aparlplal coapapllar fragill a-a latrodaa aiobol 
oca 1% oare adrapta atabllitataa alaaalal.

- siliolol addagat la proportla da 0,1 - 0,5% radaoa 
poalbilltataa foradril porozltdtli datorltd bMraganalal aaa 
owpardrll alaaalal,

Staaiul pl allloiol aa pl aal da daaasldaatl pl adrMa 
aaaaatazlatlalla aacaalaa ala iabladril lipita,

- Arglatal addagat piad la 15% -dropto flaldltataa 
aliajalai, adrapta aclabllitataa gaaalor la aaadaaal iabladril
pl izbandtdtapta proprlotdtllo aloetrice pl taaaloa ala llpltarll. 
dicbalwl adrapta plaatlcltataa pl raalataata iabladrilar.

AlaoMla paataw liplra aa atlllaaaad paatra lipiraa 
3t^i*"llar cawboa ca toata proaadaala, flaadrd oKlaaatllaalod, 
iadootlc aaa in captor ca ataaafard rodaedtowa. Trobala atlll- 
aata co prijd ad aa aa aapraiacdlaaaacd daoaraaa aaporlaaraa 
alacalui dla labiaara daaa la poroaltata.

la faaapia da taaalaaaa aapazflalald a flaadwal aliaj 
do llplropl ia araa aaparlaaatdrllor afaataata pl ooafoaa lltara- 
tarii do apaolalitata roatarlla do liplra aa aleg c oaf ora tabala- 
lai 13 /4,5,7,15/
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TABELUL 13

Roeturi de Uptre reco—Mdate [enal

Abaj de tipire
Motwriat d$ boi5

Cupru AUqje dt cupru Atiaje ale 
fteralui

Atuminiu $< 
atiaitt*  Aak

BAu 0,025-0,10 0.025-0.10 0,025 - 0.10 —

BCu — — 0 -0,075 —

BCu - Zn 0,075 - 0,375 0,075 - 0.375 0,05-0,25 —

BCu -P 0,075 - 0,375 0,075 - 0,375 — —

BAs-Cu-P 0,05- 0,30 0,05-0,30 —— —

BAg-Cu-Zn-Cd 0.03-0,25 0,03-0,25 0,025-0,15 —

BNi —— — 0,075 - 0,375

BAt — — — 0,125-0,6 ]

* aliajala poatru lipira ao ia general aoapozltio 
eatootioA aaa apropiot&, poatm a oo aalgara tempera tore cit 
oal oadoutd de toplra pl interval mie do topire, floidltate 
rldleatd$

Aliad. .a e.ntiaat do mint

Allaja da lipira oa con^inwt da ergiat ao utiLLzeazR 
po aoarA Largd co tooto od aiat acuapa, deoarace ao dlatln^ 
priatr-o comportare foarte bead la lipira, prin propriatall 
aoaanioa gl olaotrlco rldlcate al prin raaletea^A rldleatA la 
oorozlune. Aliajala oa aoatlnat da arglat permit rodacorea 
tamperatarii do lacru, aloporarea rootarllor daLipira, aduc 
economli impoartaate do anargla, aatarlal da adaaa $1 adataritS 
aconomiei de aaaoparA devin roatadlo ia apodal la fabr?cetla 
da aeria.

Stndllle $1 corcet&rllo intraprlMo ao ovlden^iat 
urzltoarole aapoota prlvlnd oompaaHla allajelor da Lipira tara 
cu continot Ao arglnte
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- allaja pa baaZ ** arzldt cwt aal Zraaraat utillaata 
paatrw ilplrwa tutarar aatalalor fwroaaa pl aafaraaaa aiat 
allajala tarnara da tlpal Ap-Ca-Za pl caataraara Ap-Ca-Za-Cdp 
ate aaaataaaZ biaa aaprafafala aaaatama, appla parfbat raatu- 
rila da llplra, aa aapaaltata ndlaatZ raalataatZ la aoraalaaa, 
Lar iablaZrlla abplaata raalatZ la iaaawalara, tlWratll, paaarl 
pl dafjwwara plaatlaZ. Zlpara 12 praalatZ dlapKaam daaohlllbra 
tartar* Ap-Ca-Za ia aara aiat aaroata laataraala taaperatarllar 
llchldaa.

Allajala tamara aara coa^la aal pa^ia da 25% aiaa aiat
aaaaaptlblla la tranafaraaraa awtaatlaZ, adlaZ aa caaportZ aaa- 
aZaZtar aa allajala blaara Ap-Ca.

MLzara 12.

Allajala aa aal aalt aiae 
aiat aaaaaptlblla la traaa- 
foradrl parltaatlaa din 
aara waaaltZ tdaa lataraa- 
taliaa, aara dariaZ da la 
fdaala aaraapaaaZtaara dt! 
aiataaala Wlaara Ca-Za pl 
A^-Za. Adaaawrila da alee 
ia allajala Ag-Ca ooaaarZ 
taatpaAaturlla aataotlca 
pl aZraao walaaraa aaparta- 
lal Ag-Cu ia awtactla.Cala 
aal aabarita taaparatarl

da topira aa obtln paatra allajala dia daaaalal iaaaraall pa 
aiapraaa taraarZ. Bia coraapoad apraalaatlv aaai aataatia taraar 
cu tamparataaa da taplra da 677*C pl aaw^ualtia chlalaZ 4 60% Ag, 
16% Ca pl 24% Za.

Ziacal adrapta iatarvaial da aalldlflcara al allajalor 
sal bapata ia aapra aaa aal batata ia arziat Za^Z da aaaspaalbla 
aataatiaZ daaaraaa aaboarZ aal adit aapra fa fa aalldaa daait aapra- 

Za^ala idabldaa. Gaboriraa aaprafWtalar licbldaa pl acZdaraa aal 
accaataatz a taaparatorilar da afizplt da aalldlflaara aa pat 
raallaa pria adaoaurl da aadala aaa ataala. Ob adaaa da M% aadaia 
caboarZ taaparatura da taplra piaZ la 625**C.
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Inf leant* Individnald a elementelwr da a Hara din 
allajala da llplre tarn an centlnat da arglnt eate nradtoareat

- atanlal nleporeazd te^eatatara de toplre pl iaband- 
tdfewte flnldltatea,

- aillelnl redowe porozltatea pi lapledlod arderea
al vaporlaarea zlacnlnl,

- foefoml actlnneazd oa dezoxldant al coboard teapeia 
tore da toplre licbldae a allajelor;

- cadmlal inloculepta cepdwl al rttaee teaperetnra da 
toplre a allajelor, imbnndtdtepte flnldltatee dar mlcgoroazd 
rezlatent* aeeanled a llplturll;

- manaaael iabwndtdtepte proprletd^He aeoanlce;
- nichelal imbnndtdtp^e yezletente me can! cd al rezle- 

tenta la eoroalnne;
- fleral mdrepte darttatea lipltarli,
- plembul ndrapta poronlbataa dead depdeepte 0,1%.
Allajala aw contleat de arglnt peatra llplre tare on 

eea aal aare rdapindlre an feat aeprlane in t^elul 14.

TABKHn. 14.

S^botu)
OiiOjutut

Compoztbo chtmica % Ibmpetutura de topee

^9 Cu Zn Cd
Ahe 

etemente soMus "C )KhKlut°C

BCu55ZnAg 4-M 54JD-56P rest — — 620 , 870__

BCu48 Z^Ag 11-13 47-49 rest __ - 800 830

BCu50Z^aCd 11-13 4 9 -51 rest 5-9 — 620___ ___ 625 _

BCu44Z^Ag 19-21 43-45 rest — Si 
0-Q2 690 8^0

BCuAOZoAQM 19-21 39-41 rest 13-17 605 765

BCu41ZnAg 2A-2B 40-42 rest — __ 700 800_

BA^30Cu^CC 29-31 27-29 rest 19-23 — 600 690

BAg3^CuZnCd 33-35 21-23 rest 16-22 — 610_ ^60

BA^ 40ZnCdCu 39-4l_ 16^20 rest 16-22 595 630

BAg^SCuZ^ 43-45 29-31 rest — — 675 ___735_

BAg 45 C8CuZ^ 44-16 16-16 rest 16-22 — 620 ___ ^635

BA^SOCdZfsCtj 49-51 __ 1jt-16 rest 15-19 620 640

BAq67Zr)CnCd 66-66 10-12 rest J-12 635 720

BAqSOZnCuCdN 49-51 J 43-163 rest 14-18
N< 

V-3^ ___ 645____ 690
8An49Zn&A*a 46-50 15-17 rts. N< 43 

Mn 65-85 625 705

BCjJ&AsZN*** 26 28 37-39 rest i
s-r 

Mo m-lOE 680 330
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allaj 010 tamaro *1 oaatOTaaTO eOpTlaaa In 
taOalal 14, atlllalad toaparatnrila dotoplra llehldaa pl 

dla^raoolo din flpwra 13, 
dla oaro aa raaaroK arad- 
taWralO!
- aliajala ewaatorwaro an 

taaparatarl da toplrw 
a tit aoiidaa ait pi

11 ahldaa ami acdanta 
daoit allajala taraaro;

- iatarvalal da toplra la 
allajalawadaraara oa 
10-30* A* aata f aorta 
larg, f^t oaro la Aea 
atlliaabila aada roata-

rllo da lipira adat largi aaa variaWla. Tlpwro 14 roprawlati

J

^oollMaaa 11*13% tori iatro daa4 aMpoaaata dia
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ofel cordon in oopln ea M aliaj da lipiro tip pen, PCnZn eao 
BCadgdaCd, an ae poate taoo fdrd inldtamroa atratulni de oxld 
de pe aonelo de inlinet pi aalgararoa conditin or de llplre 
aetfol ineit naterlalele de teed pl bale do aliaj topit ad no 
fie oxidate in tiapol ciolulni de llplre /54, 57,60 ^69/. Dup& 
cam an ardtat la lipiroa taro a otolnrilor carbon datorltd in- 
edlnirll, foronrpa atratalal de oxizl odb inevitabild pl eete 
in doavoltare oontinud.

laidtararea etratotal de oxid eate poalbild print
- deeaparea in acini pl introdueeroa rapid* ^n 

a tn onford inert* in vodaraa lipirll;
- atilinaroe flaxarllor doeapaate,
- llplre in atmoafero rodocdtoare.

dpcepppta

Plaznlle daoepaate t re bole ad tie aapabllo ad aalgure 
condltlllo de llplre adled /36, 37, 52, 61, 62/t

- ad ee topoaac* on eoa 5O°C inelnte do topirea alia- 
jalal do llplre (pnnatul de toplro Ll^tldoo);

- ad devlnd aetlv adlod ad doaoolto upor oxial meta- 
llel de pe netalal do band pl allajnl de llplre fncllitind 
fomaroe anal logdtari intro aooptla Hr* ad aibd ectlunl 
ehlnleo nafoworabllo aenpra lor (coroalnne);

- ad protajoae perfoet eaprafotele aetallce fomind 
o pelioold done* pe aaterlalnl de bead pl pe bale do aliaj da 
llplre topit peatro ea la tlapel eiclalal teralo do llplre ad 
ovlte oxi da roe lor;

- ad fie atabllo din paaet de vadero chlaie intr-an 
doaeala long de tanpexntnrd pl intr-an intorwel do tlmp eufl- 
elowt, fwnotle de vitoea do inedlalre;

- ad na albo in etaro topit* 0 oiaeoaitato pl o ten- 
elnne aaperflolald alod pontra ea la llplre ad aaooteeo anpro- 
fata do bead aob forna anor polieelo eabtirl;
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- reotarlle de flex oare zdaia pe tahladrl dapd 
llplre trebde at fie opor de ialdtozat pl ne trebele et 
praveace coroeloooa imbladrll.

Procriatdtl fialca-chlmlee ale flaxarllor dooaoaato

Reastie de dozexidaro a aapzafetel aa trie laid de 
bead oare are loo datorltd flaxdol dooapaat, iaeopo do la 
aolecdolo aflato la oaprafatd oare dla oaaaa amtMrwlal rodeo 
de logdtcrl de oooalaao alat laatabllo.

Raac^la va ddaazxo cordapeaadtar dacdiatre ta^aratwre 
de laeru pl vltoza do deeoxldaro oo zoapeatd o aaaaltd 
ratable. Peotru llaatrezoa feeoaeaolor la fl^are 15 date datd 
dopoadentd - P ( Td) poatra trol flaxarl decapaata. Vltoaa 
rooc^lel do de^xldaro la taapozotaza da lacro tr^ale ad fie 
aoporloard aaa eel patla egal* oa viteaa de llplre, lar ^oape 
zatoro la oare oe tadopHrteaed pe Ilea la do extol trohde ad 
fie lafertoa^d teapezatwll da Loera /St/.

Teaparatura do tucru 

Dependent^ vitezet de reache do 
deiowidaro de toapera^uru do tucre

PHazel5.

Aeeo^tt teepozatazd oa 
oca 5O*C aal dot dealt 
oote toaporetaza optlad 
do daaoxldazw a 
flaxalal decppant.
Plaxal deoapaat Pl are a 
roaotle do doaexldaro 
oare deearao oa o vltead 
care faoeplW do la 
taapezatarl aal joaoe 
dealt ^7. Ylteaa co llpl
re trehalo ad flo aero, 
poatra aa deeoxldazoa

ad aa aa tozeleo oa awlt tlap iaalata do llplre, deoareoo iatze
proceed do llplre pl eel do deaoxldare eate a dazetd do tlap
P^ao aero, apare pericold oa oxlall ad ae fozaoao dla eon. 

cd
Plaxd Pg azo o roac^lo do deaaxldazo optlad poatra

vltoaa do roae^lo eato oare ia eproplero de teapezateze de
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loom fiapt caw* actgorK a doeorldam caraapona&toaro laalntoa 
llplril.

Floxol F3 are vltaz^ da macula mare la tempomturi 
acre dep^peac temperature de lucre, dezoxldarea poato fl Lncom- 
pletd el la llpitard pot ritmiae axial.

la afari da viteza da reac^lo, In prooeaol de dezjxl- 
dare do o deoaebltd Important^ eate otabl Lite tea termlcg in 
tiap a fLnxulul docapant. tvaluaroa otablllt&^ll tarmice ee fa
ce aotfels pa aprwvete din matorlalul de bazd co dlmenalunlle 
do 30x30x1 aa oe apazS. oca 50 ag flax decapaat, dupA care ee 
latrodoce la captor gl aa lacdlzepte la tempemtara de Llplre. 
la aaoalte latervale de tiap ee apllcS allajol dallplro. Supra- 
fa^a da iatladam a aliajolai de llplre zRacraM dnpd anomite 
Intervale do tiap la cam aa apllcd allajol de llplre pe eopra- 
fa^a o^alalol repmzlntX o mAanrd a atabllltd^il termlce a 
floxnlol dacapaat. Figure 16 reprezintZ dlagraca atabilltM^il 
la tiap a claal flnxarl doeapaate, otlllziad ca aatorlalo de 
a da oa allajolado llplre cn 30 pl mapoctlv 40}* Ag*

M
tM

U
/H

O
'C

 Mw30U/7
M

*C

HL nTn.^lT!Tn JTrrmmJlW
a B30

1
Mograma stabHitatn ftuxurHor

--------------v

dccapantw

"V
53

Plgnre 16.
Wotailllo din flgard oint nradtoaroles
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a - tt-p-t ,iad ha atladseoa tamperatarll do Laura a aLlajaLal 
de Llplro /a/

15, 30. ... - later** Hl* de tlap la oaro ee ep Had allajal de 
Llplro /a/

1,2....5 - flasw^ldoaapaato

Witoaa de reaatle de deaoaldare a flaralol 1 eete mere 
dar eteMLltetee taralad eete redeed, la aapraiaodlalre aaa la 
a darotd de Llplro eel ware aeeet flea eate eeaelbll, ipi plorde 
aotlaaoa deoapaatd.

steal 11 tatea eete pl eel radaad la flaxal deaapaat 2.
Celelalte tael flaaari deeapaate 3,4.5 aiat aal otabllo ta tiap, 
floral 5 atlapiad valorllo oela aal earl peatra etaWilltatea 
Serai ad, filed eel <M1 ladlaat peatra Llplre.

eeefarm etaodardelor dla KPO, PDe pi Odd efat preuoatate Lafora 
aatlw la tabelul 15.

TAPM4 15.
rtuwuf pentru bntrea tart o pteturdor

5?*5 Mu
norma

1'pUt 
11u<Ulu< 
detopant

Component) atttwt
Oomentut de 
temperoturo de 
ut)hzore

Forma oe 
ut-hxare

DIM 5511

F - SH 1 Coetpuit at borutui 
Flourur) staple p ttMptewe

550 - SOO patto 
putbere

F - SM? Coatpup o borutut 750 - 1000
pasta 
pu Ibero

F - SM3
Cootpust o< borulut 
Stbtott 
Fat Fab

>1000 pasta 
putbere

F - SH4 Fluor UD 
Cluorurt

600 - 1000 pasta 
pulbere

10 L 14 507

SHG1 Fluorurt ttapla 
Ftuerur) totaplese

550- 750 pastA 
pulbere

SMG7 Coatput* O' borutut 750- WOO

SHG 3
Cotapvt' oi boruhi 
SHkah
FaahLH

woo putbere 
pattd________

A W S

1 Ctuoruh 
Fivorw* 570-040 putbere

7 Ctuorvh 
Fluoron 400-050 putbere

3

bock 
torutt 
Fluarvrt 
Fluoborcb . Odatmt

570 -070
pu Ibero 
pattA 
tolotte

4

Cluorufi 
Fluor aft 
Soroh 
Ottuon!

SOO - 070 putbere 
pastd

5 700 - 1700
putbere 
pasta 
solute
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Bia tint amaatacarl oara aa la bazd arm&torll eompapl 
ahlalelt coapnpl al boralai, flaoruri aiapla pl complaxa, clorurl 
alllca^l *1 faafW^l. Coapapll boralal da important daoaabltd 
aiat boraxxl (Ba^^Oy) pl aaldal borlo (H^BO^).

Boraxal, la a taro topltd ara o raactle acldB aviad 
coaportaro ia prooaaal da llplra ca aa aaaatac da aataborat da 
aodla pl trioaid da bar /66/, /6S/.

**2*4^7 2Ba BOg BgO^ (2.2)

Bartea aetlvd o ara BgO^ aara prodaoo oa oxlzll da pa 
dial borati. Bataboratal dlaolwd boratll foraatl pl id indepKr- 
taaad peraltied acetal troxldalal da bar ia caatitdti auficlan- 
ta la atratal da oxld. Boraxal dlzolvd oxlzll da Ba, Ca, Zn,Ag, 
pl Cd.

Baidal borla (HjBOj) la iacdlalra plarda prograalv 
apa eoafort roaetlelo

2 K3BO3 ^3 HgC B^ (2.3)

traaaforaiada-ao la toplre (5BO*C) ia trtoxld da bar cara la 
rAolre prodaaa 0 aaad atloloaaK& Ca oxlzil matala Lor grola trlo- 
xldal da bar foamaaad barati da tlpal

B20g -t- MeO MeO - B20g

M 0 B^o^-^BaO . BgO^ (2.4)

aaa ooablaatll aoaplawa da tlpal t B^O^ . BagOj . 4 BaO

Aaldal barlo aa poata atlllaa alaBar aaa ia aaaatac 
oa altl ooapapl aa flax daeapaat.

Clorwrlla, flmorwrila aiapla pl ooaplexa aa utllloaaad 
la fabrlaaraa flaxarllor daaapaata paatrw llplraa otalarilor ca 
allaja aa aoatlaat da arplat aa taaptratara da llplro aab 750^0, 
ala ooboarB taaparatara da toplra a flaxarilor. Aatloaaa daca- 
paatd a flaorarllor pl clorarllor eoa^td in foraaraa aolzllor
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HP *1 HE1 eare traaaformd oxlall aetalelor in flaomri pl olerori 
pi cere la riadal lor oiat dlaolvate la exeeaal He flax doeapant. 
Poraarea HP pi HCL oate doterainatd de faptel ed la ioedlalre, 
flnararllo pi elorarlle co tapeao foraiad o topltnrd on e wiaco- 
altateoodaotd caro ao deocoapano ooaplet ia leal. Topltera oa eve) 
mare vitead de reao^ie ia prooenfa bldronaaalei foraeaxd H^ pl 
HC1, coapnpl ohlalcl ca aotlnao dooapaatd pateralcd. Plaxarlle 
decapaata pe bead de floarurl pl clorari la teeparatara de laera 
mai aare de 800°C aa o aara capacitate de intladera pl roactla da! 
intracit ee iatlad proa malt aa aaipnrd proteefla aeooMrd eoatra 
aaei nol cxlddri a linltarll. Aooaata face oa aeeptl aaapapi ad 
Latre ia ooapoaitia flaxarilor atlllaate la taaperetarl de lacru 
cab HOO*C pl ad ae iatrebalateae ca adaeaarl de borax aaa add 
baric. Metre olorwri pl flacrarl iaportantd deoaobltd proalatdt 
baP, dP, MP, HP*. HtSlP*, MC1, dCl, HaClg pi CdClp.

Htadlal cecleld flax decaaaat - alaad de llaire-

1a vodoroa alabordrll aaal flam deeapaat peatra llpl- 
rea tare a c^darilcr carbaa ia ccpla oa alaae de Llplre aa feet

atadiato pl aaaliaate flaxn-i

Dtappaxa de ttere a eieteauha 
h";

Plpara 17.

rile deeapaat* peatra llplre) 
tare proacetate de ataadar- 
dele etrdlae pi pabllcatllle 
do apodalltato. Hoaaltatele 
fcarte baae ae ob$ia co 
ficxarl deoapaato feraeto 
die weeataearl de acid bode 
pi borax, a edror toapera- 
terd de topire doplado do 
rarlatia eoatlaotalal pro- 
ooataol al ccapoalploi 
aaaateealal pl ee poato de

termine po baca dlapremd de a taro a eloteaolai - Hb^Oj 
din fipnra 17. io diapraad co aratd cd toaporatanie oele aal
rldlcato do tepire le aa flaxorile oa oa coatfaat do ZO-4C%
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BagB^O? pi 80 - RMtBgQy

Stndlnl caololol flan dooaoant - allaje on continue 
da arnlnt - otel carbon

In voderoa llplrll otolcrilor carbon In caplo co 
allajolo de Uplro cnatornaro (Cn-Ag-Zn-Cd) aoind contlnatnrl 
co arglnt euprinee intro 80 - 40% an feat elaborate florori 
decapanto arind ca modelo de referin^d fluocarilo din laport 
CIA 531. SI Lon F500, Gaotolln 1802 pl FSH1. Aoallnele opectrale 
ale flsnorllar docapanto mentloanto ao dotoralnat tumdtoarele 
eoaponento ale flenarilar< 

- flor CIA 531
- boron heahldratat
- floomborat do potnole
- acid boric
- olorord do oodlo

- flea Zllon F 500
- boron (bidretat pl daahldratat)
- flnoroborat do potnalo
- flnorurd de potaolo
- acid boric

- flan Caotolln 1802
- boson (bidretat pl deabldmtat)
- flnoroborat de potaolo
- floorord do potaolo
- olorord do potaolo
- olosord the oodlo

- flan FBH 1
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Studinl comporotlv flmatrllor daoapamto pl a** 
p^Mtdrllo introprloM -a P-r-1. laboraroa awl flaa 
M)1 pa boad daw borax tahnlc pl flaorobonwt da potaalo 
(ny*).

Atmooforo rodaodtoara
SMcaoal llplril in atooafard rodwodtoaro aota 

bMat pa roaptllla chimica aara aa loo intro polioala do 
ozld da po ouprafa^a aatarlalabi do band (o^olalai ornTbon) 
pl ^ool ronnodtor, romaltind inldtararaa (rodaooroa) poll- 
oolol da Mid /30, 69, 70/. Utlliaaroa ataoaforol rodaad- 
toaro impladlod fomaroa dxiallor po aaprafasa amtaddalalal 
do band man a bill do allaj toplt im tlmpal ololalal tormic 
do llplao.

MJMHBL 16.

Ataowtoro roducdtoarc pantru b,uro taro

T^wd 
Wwadbw

p^t 
do raub

CooopomfM oproo wt %
aba jot*
d.6**t

cMlarialalor do bazd
CO *! H^0 "t

Ewol 25 * 6 6 7 10...W 2-3 0.6 12 rast
Mg.OCuP 
BCmZn

01 carbam.Cu.W) 
carnal. bronmn.oafuio 
grattoaM (Ag. Aul

Cud 0 0 15 4.7 10 w 0,6 0,6 12 root
OCu Mg
OCuZn 
OCuP

OMuh carbon, otaturt 
Mb aliala cu Cr st Ma 
*ono!.ntcha1

Mow 
CWM

-50 10 20 0,5 12 22 0,06 1 rut OCa. OAg
OCuZn
OCuP

O^ahai carbon, olat an 
6leb abata cu Cu aMn 
Hatulo prWtoamlAg.Au)

MH1 
omoniac 
dioociat

— — — 75 — — root
Mg.OCuP 
OCuZn 
OCa, Mb

Q^ahwri carban, oTaluri 1 

Mb ditto cu Cr,Mn, 
t.ab^o Cr-M

Mono
MM

-IS — — 3 5 0.2 — root
MOW
OCuZn 
OCu.Mi

Otohrt carbon cu C-435 
oyoluri slab abato cu 
Cr.Mn.Mi.ctiojoMi-Cr

Endo
- 10 

Id 
*10

15...25 0,5 22 50 — 1 A 63
Mg.OM
OCuZh
MCu.Mb

Otwbwi carbon , 
btab alia to, 
cbcpo Mi - Cr

Ar^on 
MU 

Mono
— — — — — — —

MAg OCuP
OCuZn
SCu.OMi

Ca.otwtwri carbon ;
W otabaliato
Ti.Zr.Hf W

Vtd 
apr*!tw — — — — — — WMg Cu

Vtd 
o,5-62tw — — — — — — — K. at] Cu,o! carbon

vtd
0,001*0.5 

it-
— — — — — — — eCm.aAg (d carban st otab atat 

Cu

— — — — — *
Mt.Ma
0A1&

OLtnon ,a1i^o rw trac
tor*, A! , Tt, Zr

Componontoto da tro^n* sb tip tpppfp twwlo p< ataoofwa foarto ptab
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Mpiroa tare ia ataooford redocdtoaro are ca domeniu 
dw aHioaro roallaarea ctruoturilnr elven lore pentru echimbatoa 
re de odldnrd, cede flaxul decapeat ca poate pdtrends gi nu ae 
poate inldtwre dnpd llplro, dweind La obtararea anumltor 
orlficll pl La oorodarea pleaeLor ia fonotlonaro. TObelul 16 
prezlntd ataoaforole redoedtaare pl vidaL neeaaare Llplrii 
otelnrllor in capla ca dlforlta allajo^ de Llplro.

Prlnolpalele elemente cpprlnae in atmoeferolo rodoed- 
toare aints

- Hldrogenel (Hg) - eate faarte ectlv pentra reduce- 
rea calar ml aalta tlparl do axial aetallcl la tempore turl rl- 
dicate. Dezavantajnl eate cd provoacd froglLiza rec dlfaritelor 
matorlale do band.

v Oxide1 de carboa (GO) eeto actlv pentra reducerea 
aal aaltor oxlxiaotallal de exaapln oxlzll de flor, nlcbcl, 
copra la taaperatarl rldlcate. Qxldal da carbon octo toxic pi 
nocoaltd otlllzaroa ventllatlol pl roonpemroa ^aalnl la le- 
plre pl ardoraa aa.

- Nloxldal do carbon (COg) - aervapto oa dllaant al 
atmoaforci do llplro co conditio ca ad ao creeao on report 
oonveaabll de CO pl COg in captor.

- Aaotal (Ng) Nroaon^n aaotalal in ataoafere rodacd- 
toaro cate admlad, ca dllaant al atmoafcrolor renadtoare. So
va ovlta atlliaarea aaotalal node cate poalblld foranroa nltra- 
rilor.

- Vaporll do apd (HgO) Qnotltatoa de vaporl de apg 
proaaatd ia ataWere rodoedtoare din captor, Indi ad pnnctal do 
road (daw point) - raopoctlr toaperatam la oaro aaldltatoa pro 
aaatd ia ^p^a Unco ca apa ad ae condonaoao.

dlntre ataoaforelo redaodtoaro cea aal actlvd eate 
ataoafera da hldrogoe nacat. doaoflo de redacero a oxldulol 
octo /4O. 45/t
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Ma* * 0* + aHg - nN* + aHgO (2.3.)

Datantd ravoraebilitdtii roactioi, ia proaaata 
anal caotltdti atari Aw vapor! da epd, tn captor, ao oxidaaad 
a op ra fa pa. Diapraaola dla fipora ia ropreclatd pane tale da 
road peetru doaaoap aaeraa difaripllor oxi al metalici pl tea— 
perotarile do daacoapnaero.

yigara IS,

dtadiilo pi e^arlaaatdnie 
intreprlaee ao ardtat cd 
ataoafara radocdtoare 
favorlcaaxd realioaree 
uaor labladrl co rwniatan- 
pd adritd, datoritd daznai- 
ddrli oaiforma a aaprafapa- 
lor opelalai pl pcrmite 
lipiroa oner coapoaaato aa 
mat foarte ale de lipira.

Fomato malto lipin tan 
aa raaliaaaad la vid, avlad

1
aa avaataj laldtanrea aoaplotd a axial lor. peatra liplraa 
tare a opelarilar oarboa aa paato atiliaa aa vid de 1.10* 
- 1.10*^ torr.

Wpewtaeatdtlle do lipira taro ofactaote ia cadre 1 
teaoi aa feat fdoato la cap tar oa ataaafbrd radaodtaawa da 
tlpol < CO(20M) a Mg (40%) Ng (40%)

Tiaiad oaaaa ed ia proc tied Mite diatra pioaole 
ware armeaad ad ao lipeaaed aiat pre!wrote aeoaaia priw 
apchioro, plefulre co birtio abrantvd aaa roetiflcato avlad 
la copra fa ta do iablaat difonto rapoaitdii, aa feat aaali- 
cate ofocteio aoaetora aeapro roaiatoaiai imbiadrilor lipite. 
Din atndliio intrepnaw a roaaltat cd rMdaxltataa iaflaoa-
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teazg oalltatlv reallzarea imblndrli in apeclal oind ante mare 
dooareoe allajuL de Llplre topit datorltg tenaiunll aale auper- 
flclale nu poate pdtrunde in rootwrlle cap!Lore /67, 92-95/. 
In voderea lluotrdrll calitatlve pi cantltatlve a rugazitatil 
auprafe^ai an feat efoctuate mai malto experiaentdrl care au 
aril tat cK rugoaltatoa optlmd eate oca 120^/t a.

2.2. ^ctorll conotructlvl

Factcrii conetructlvl infLuen^eazR intr-o aaaerg impor- 
tantd reaiatenta imblndrllor ilpite, vilnd in corelatie co fac- 
torii finlao-chlmlcl. Dlntre factorll conatructlvi cel mat ic;- 
portan^i aint,

- tlpnl imbiedrii,
- mdrlmoa roatului da llplre,
- mArlmaa auprafe^el de Llplre.

226. InfIoanna tloelul imblndril 

lablndrile fTecvent uiilinato la llplre tare aint
cap la cap, obi lee, prin ouprapunoro pl in farad do T.

Imblnaroa cap La cap ae elope totdeaona eind ploaele 
trebolo llpite fdrd mdrlroa aectlnnll. Bead roatul da llplre oa 
fl aal aero do 0,5 aa, la anpmfnta iabindrii llpite aa formea- 
ad o areatdtnrd aab infloonta eontrao^lol prin oolidlfiaare a 
allajului topit. dfoatul da crootdturd alcporoaad foarte mult 
rezlaton^a La inaovolere a imblndril.

ImblndrlLe oblleo aa foloaoac pantra roaLlaarea pie- 
aeLor onpnao La aoLleltdrl de ineowoiero aau cind imblndrlle 
Lipita araoanH a fl proLnarato maeanlc aau dafomato plaotlc. 
Capaeitatea portantd a iablndrlLor obllae doplndo de ndtrimea 
toplrll pl onto ***'**! la an panfron da 60^ dooaroae auprafa^a 
do Liplra oropto 775, 76. 77, LOO/.

lablnaroa prin oupropunere oate na nnmnl tlpuL col 
mai alpnr de iablnare, dar pl cal aal aimpin de roallaat in 
prodnotie, dooaroae pantra roaliaarea el na mint noeeaaro de 
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regain diapositive aarlllaro. Ka oe foLsaopto sei alee pontrn 
imblnaroa table lor anbtlrl pl e tevilor. Capacitates pwrtanta 
a imblndrllor prin aeprepunore dopindo in primal rind de mdri- 
mea auprapunoril (1). Capacitatea portantd maalmd poslbllK a 
imblndril prin aaprapunare aa obtlno atonal oind imblnaroa 
llplta eate la fol do roslatontK la alnnaoaro aa pl aoctlunea co 
mai elabd a matorialnlni de band filed valabiIK rolaflat 

do aada mdrimea aaprapnnarll oato * 1 * 

undet
h - groelmea tablelor

pi aint reaiatanpale la tswatloaa ala matarlalalni da 
bawd raapeetlv allajnlul de llplre.

2 2 2 T—fT iftn+3b it* Tlwot—t

Roatorlle intrebnlntate la llplroa otelarilor an va- 
Larl enprlaae intro 0,01 - 0,5 pi mal marl in easel construe 
tlllor on gabarit mare. Mrlmea roatalul de llplre oato dopoa- 
dontd do aatorlalol do band, aliajnl do llplre, medial dezozl- 
dant pl proeedonl do llplre (reapeetlv vlteza pi derate do in- 
cKlslre). la liplrea btelarllor carbon aa ntlllsoasd restartle 
do lipiro mentlonate in tabelol 13, in fnnctie de aliajal de 
lipiro foloalt.

Roatnrile de lipiro me las la valoaroa aaaimd pontrn 
liplrea ca flnruri docapante care datorltK tonainnii anporfi- 
clale mari nu pot pdtronde in roaturl de lipiro alol, IKaind 
aapzafotole partial llpito. Hoatnl ae aloge la bimlta laferloawd 
pontrn liplrea in atmoaferd redapKtoare man vid. la ala^torea 
roaturllor de llpire ae va tine aoaaa dd la valor! marl a pa re 
efectnl de creatKtnrd, apar retaaarl, atrwotnzm allajalai in 
imbinare filed apeclfled de tnmaro la aolldlflearo, dace, la 
acKderea rezlatontei meeanlco a imbindrllor Llpito. Plgawe 19
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Llaatraaad InflMifa roatulnl La Llplrea aapra rezlaten^ei la 
tractlnne a ueor pleae die otel Llplte co aliaj tip BCn (73,
74,76,83/.

hsMtdanta roatoMa da Uprt onupra raziatan^af 
tmct*ww a twtor p*aae da ota! tfptte cu 

MpKu

Roetul de Llplre care se la 
in calaulul Gael imblnarl 
llplte eate roatul la cald 
(Tg) la temperatura de ll
plre, $iBind aeaaa eg rostul 
realiaat La pregdtlrea piese- 
lor eate reallzat la tempe
ra tura amblantd (T^)

unde:
Flpara 19.

r^ - rental La aald
r^ - roatwl La reoe

- eoeflcieatol de dlLatare Linlard a MB 
Tg - temperatnra de Llplre
Ty - temperatura aedialai amblant

Valorile Infart^tlve pentra dilatarea 3^eLnlaL carbjn 
Hint date in tabeluL 17.

TABELUL L7.

IntervalnL de temperaturd ^C.10***

500 - 600^0
600 - 700°C
700 - 800°C
MO - 1Q0Q0C

14.5
14,7
17
16.5

Bepreaentarea grafiod a laflnen^al roatnlnl de llplre 
aaapra tndltlmll de rldleara prln eapllarltate a aliajulnl topit 
eete dntd in fl gam ao.mn dla^mmd razaltM cd indUlnaa anaimd
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paalru rldlcerea aliajnini de Lipire toplt pria capllaritata 
mre deed pldcl plane pare lele ee ob tine pentra metorl emb 
0,1 n. Pe adtaard ce metal crepto ee inteMlfied ofectal de 
creetdtar* in iabinare eere dace La enMeree rewietentei ee- 
eeniee e imbiadrilor.

Pl^eze 20. eper ia propartlc eere. le
aoprafntdle earl de llplre aliajal de llplre ee intiade ee 
prioritete ia jwrwl eerglailor aaa in jorwl zone! eeatrale wade 
teeperetnze ante nl ridlaat*. In wonele eu teaperetan eel 
eodawtd aliajal ee eelldlfled intre pleeele de liplt (Lipitor* 
reee). Heallnaroa anal lipin eoreepMw&toere pe eoprafat eLe 
earl oate dependent* de ealfazwitatea iaadlaini, de rwi- 
tatea eeprno^ei, de etlllearaa ateaaferelor redoedteare in 
leeal flnnwllor deca panto, eto. /47, 69, 99/. Inflnenpa adrleli 
anpmfatdi aeapm realataa^ai la tnaetlaae aata dat* ia figwra

<eMn< auprofetei aaupm 
foeietenfoi to troefiuee

21, peatra oawM ieblndrllor 
into din e^el ca allaj 
MgJOCndn.

2,3. Btcton t^nologici
Clatre dawtori 1 tehnolo- 
gicil o important* deoee- 
bltd aaapre reciatentei 
ieblndrtlor llpite 0 aw 
and torn 732,-88,99-119/:

Pi*ara 21
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- progAtlroa aupmfetoi,
- medial. dasorldant,
- rzgimul tebnologic.

2.3.1. Influents prezAtlril suprafetei

PregA tires suprafete! in vedarea llpiril prosupune 
inlAturaroe oricAror ume de grHaiml aaa impuritAti de pe suprs- 
f<^ prin degreeAri, ialAtursree ssu micgororea stmtulol de 
oJdd da pa suprafotA pi aalguraree unei rugoeitAti corospunzA- 
toare.

Dearoeerea al deeaoarea aaprafetai

lasuflclonta carAtire, degreoare pl o slabA inlAtursre 
a etratalal da osial da pa suprefstA redoes poalbliitatea ca 
aliajal de lipira ad oaacteze auprafatp) matenalelor de bazA pl 
deci pieaelo an ee lipeac aaa ae lipeee neaatia^tcAtor.

PieceLe ia atarea lor de livrere dopA preloarAri soca- 
nioo aiat aeoperite adaaea oo o pelleulA de oedsl metaliel aaa 
alto ImpuritAti. Aderea^a aceatel pelloale cate ereoatA prin 
abeorbtle chimicA aaa fiaioA. Opeia^ia preliminary indiapenaa- 
bilA in auneroaae oasuri degreaaroa poets e Limina grAaialle 
care ae aflA pe a<S'T*^h^ pi I* peril metalelor do band. Indus- 
drUdaa atlllaaaaA bAi ca solvent! aaa vapor! de solvent! de 
tip trioloretileaA, peroloretllenA.

Degreaerea in anole oaaarl me paate face atlllzind o 
aolatle ballad (de ereapla o aalatle da 2-3)1 foefat triaodic 
aaa ellloat de natrla ia apd de oca BO*C). Deoaparea eete dea- 
tiaatd ialdtarAril etratalal da Mini da pe aaprafota materia- 
lalal de bean, ca peats fi ezecotatA in OA! acldo. azizil oopor- 
flclali ae pot ollalaa adaaea co oolotil aLcalinA aau acide. 
Aolzil oei eel otiliaati *iet;acidol olorhldrio, sulfuric, azo
tic, artofooferic, flaorihidlre cao emootaouri de aoisi. Alege- 
roa lor deplnde de netare materialelor de basA pi de stores 
cuprofetelw Aagosltatea copre^etel a foet trataty la punotol
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2.3,3. Inflaenta roalMlwl tahnoLogle
Boglmal tehnol^glc deoeori are a hoHritoa-

ro aeupra recletontei imblndrllor llplto. Dlntre fbctorll tahno- 
loglci aal important! mint! tampanstute da llpira (da Lucru), 
timpul da mentlnere, praolanoa, vlteaa "Cb rdclre.

Tomoeratwra da llnlro
Alogeroo coreotd a temporatarll da llpira aoignrd o 

amoctare bund a otolaloi de edtro allaj al de llplro toplt, a 
amplero completd a roetnrllor de llplro pl intaraetlnnee alia- 
jalal de llplre toplt eu otelul.

lateaperatojrl proa eodaate aliajol do lipire toplt 
formeaed *porle* pl lipltarl reel (eoUdlfloazoa aULajnlai de 
llplre in imblnare fdnd intemetioao oa aatarlalal da band) 
roaaltiad imbindri so realatantd moaanlod aedaatd.

Temperatari de laeru proa rldloato dao La eaaporarea 
dlferitolor oloaoata din allajal da Llplro daciad la madlfloa- 
roa oomponltioi chlmloa a allaj alai do llplre pl dad la aodi- 
ficaroa pmprlotdtllor aoeataia.

Tlmnol do aaatlnero
Alogerea tlapalal pontra aoatiaoroa ploeolor la tompe- 

ratora do llplro t rebel o fdeatd aafol incit ad fie oit mol no art, 
dar ad Migare o incdlalro careepaaadtoaro la toapeantara da 
toplro Uobldaa a allajalal in none de Llplre pl o montinare 
oaflelontd aatfol inoit allaj al ^plt ad poatd ample in intreglme 
roatarlle oaplLaro ale imbindriler. Tlmpal de mentlaere eate de- 
poadeat do ^barltal ploaelor de Uplt tinted aoaaa pl de daba- 
rital dlapaaltlwolar de flaare pl do pateroa aarael do incdlalro.

Tlmpal do mentlnorw co a Lege aatCol incit adaolguro 
roallzcroa procoaelor do dlfaalo integral pl Implicit a formdrli 
coapugllor intemetalloi in iablnero. Tlmpal de mantinero aa va 
eloge deal in Linlte foarto largi de la oiteva eacl da aecaade 
(ande patoroa oareoL do incdlatpn mate mare pi gabarltul plaaalor
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Mt* ate) la eitew zeol da alanto (in oazul llplrll pleoelor ea 
aabarit tear*).

Ireeiunea
iTMiaaaa axercltatS Mapra imbin&rli Llpite fnvorlzea 

ad intrepdtrnnderea criatatind a ouprafetelor da liplt, declnd 
La aloaoaaaaa la miala a roatulai cap!Lar da llplre, facind 
poalblLA raallaaraa aaal imbladrl llplte cm rezlatentd merits, 
yreeiunea in tlapwl proaoaalal de llplre trebaie aleaaS aatfel 
indt ad na daad La aparltla doformntillor in pleaele llplte.

Vjteza de rXcjre
Vlteaa de rdclre infloonteezd otructura pl prln ur- 

aare razlatonta iabladrllor Llplte. Crepteraa vltezei de racire 
poate dace la adma^lrea graaalatlel, redlatrlbalrea coaponente- 
lor ia zona d* toplre, care dace La m&rlrea rezloteatei iiublnd- 
rilor llplte.

2.4. Defeete ale Linlturllor
Bezlaten^ iabinSrllor Llplte eate dependents pl de 

intladerea zoaolor ea defeete in iablndrlle liplte. Defeete 
tipice care dec la ecdderea reaieten^el iablndrilor Liplte elntt 
porll, flaarlle, laelazlnalLe de flam $1 zgard, zone nellpite 
(din llpaa allajatal pdtranziad Inaaflcleat in lablnare aan 
zone eu aliaj aolidlflcat intre pleaele de liplt - Llpltnri 
reel).

In procMol d# rdalre a iablndrllar llplte din cm aza 
eeSderil aolabllltS^ll Hazelor, ae prodace degajarea din flux 
Wl aliajoL do Llplre ea fomaroa porozitd^ll ia iablaaro dato- 
ritd Impoalbllltdtil aaa ellmlndrll partiale a WMlor.

Plearlle in imblndrlle llplte pot aparo anb actiunoe 
tenalanllor pl defoTMtiilo^ pleael eon lipltarii inproceaul 
do rdclre.
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Aparttie inalwatenller de flax paw agard in lipltord 
are loo daterttp neealformltA^lt deplaaPrli froatnlnl Itcbid.

FetMuraa aanelor nellpita ara toe datoriti alegerli 
aaor roaturi de llpire aecoreapanaAtoara, oriflcii aaaerialte, 
inoALcire InanfloieatA aaa nenaiformA, aoneeotarea naterialn- 
tal de baa* de cdtre allajal de llpire topit.

c.aelaeii

Stadia! fectorilar de inflneptA aaupra pro cam lai de 
llpire tare pi aaupra reaiatentai aecanlce a imbtnArilor Llpite 
a aeoa in evident neceaitatea cuBoapteyil eepcrete a influen- 
pel fPctcrilor alagnFarl pi a laterdepeaden^el aceatora.

Mpirea tare a otelariler carbaa aa a feat proae^etA 
pi artiaad aa proeadew de iabtaarw ia aeaatraatia da aagial pi 
alte aaaari indeatrtale dla araPtoarele zetlrve^

- iaaaflelenta onaoaptere a proceenlai da Llplre, a 
pealbllltltlLsr tahaologlee, a faeteriler de laflaeatd, aaapaa 
preaeaulai de llplre.

- Li pea naer echipamente apeelallaate peatm llpirea 
tare.

Dla atndlal faetariler earn iafLaeapaaad preeeaaL de 
liplre aa eviden^iaad aradteril!

* flaral decapant aan ataaafera rwdaedteare,
- ragoaltatea awprafetal,
- adriaea wdaLal de llplre,
- reglaal tehaelegie.

Cereetdrile enperLaaatale efeeteate in eeatiaaare vor 
"*'"dri ad evldeatlea* laflaeata feeterller alajp<lan pl inter- 
dapendenta lor aawpaa adrlrii reaiatepfei aeeaaiee a imbindrllor 
Llpite.
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Mnsmrn nmiMnm tmtn

3.1. Objective al metodlcd a cercetdrllor oamerlmenta- 
11

Proceed do Llplre tare a o^elarlLor carbon, prezdnt^ 
compleadtate dooaebltd, dupd cam e-a prezentat in capltoLele 1 
pl 2, cate pram pa^ln etadlat in literature dopl determine in 
mod hotdritor performan^oLo proaodoulal in oenaaL adrirll rezlc- 
ten^el imblndrllor llpito. Aceaata a noeeeltat aprofundarea in 
capltolnl 1, a etadlalal too retie al fonomenolor fandamentale 
care condnc la roallzarea unel imblndrl prin llplre taro, lar in 
capitolal 2 aa foot aaaLlaa^l feetor11 care Inlfaentoazd pro- 
coonL de llplre in aenoal mdrirll rezlatentol.

Stodlel LltoreAarll de apoclalltato a relevat cE roa- 
llzarca ploealor din ofel prin prooedee de llplre tare onto 
relatlv reatrinad, motivate filed de aaaoapteroa Ineaflclentd 
a proceaalal pl performaa^elor tohnologillor do llplre tare, a 
neoanoaptorll latordopeadoa^ol dlntro diferl^l factor! tohnolo- 
glcl oarw dan La mdrlroa realatoatal imblndrllor llplte odtre 
limit rozlotea^el aatorlalelor do bMd.

Aprofaadaroa aapootelor teorotlco ale proeeenlnl do 
llplre taro pl etadlal ozperlmeatal al Inflaen^elor dlfori$l- 
Lor factor! tohaologlcl demehldo peropoetlva roallzdrll us or 
imblndrl llpito oa rozlatoa^e moeaalcd mdrltd, condacind La 
reallaaroa anor pleao oa ooafl^mmatle goowetri cd complead,prin 
Liplrea taro a olemontolor.

iria Llplre taro oa ver patea roallaa imblndr! Llplte 
a o^oLarllor earbon dlalmllaro oa eoa^lnat rldleat do carbon 
dlflolL can Impoalbll do eadat.
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CercetdrllW aaperiaeatalW *1* proceawlal de Upir* 
taro a otalariLar earboc, afaataata da *1^1 ceroetdtarl aa 
vlaat aradtearela aepeetaa

- alaperaa aacr waterlala da adaaappentrn Uplroa 
dlferltelor a$atarl,

- aaaaalaaraa llplril tarl a anar rape** dla iadaa- 
tria aatoaohllelor, bicielatelar, ate^f

- atadlaraa feaoaanalor pl tahaalo^tllar a&daraa da 
llplre tare ia vid, ia captoare aw ataaeferd radaadtaawe, aa 
lndwc$le.

In preaaatal capital aiat praaaatate cercetdrlla az- 
penaeatala afaataata peatm ndrirea raalataapel la traa^laaa 

a iabladrllar lipltw ala elanantelar dla et*l ****** OtdO 
tw wap la ca dlf write aatardmla da adaaa. IaW*wa prwbeler efeo- 
twete pc ot*l*rl elmllare a-cc wtlllaat pcatra enpcrlmcatdri 
onplori* aatarlala dlclmllarw ca cantinatari dlfWrltc da car
bon zeapactlv 0K0 an OM1O (MAS SM-ao) pl Otte aa MCMA 
(STAS 795-CO. CtrwaMriH enpwnlaantala a-aa daafKparat dwpK 
wrodtarul pm^raa wapwrlaentai^

- Aiagaraa aatarlaialar pcntrc wnpwlmantarl
- alwpw*** aatarlaialar da band
- alaparaa aatarlaialar de adaoa

- aiapar** allajelor de Uplra
- alaparea financial deca pent ann atncaferwl rwdaaKtaaww

- ^periaeatdrl In waderaa wvlden$larll laflaaa*elar 
dlfnrl^Uar fnatorl tehnologlel aeepm adrlril raw La teasel la 
trae^lane a tnblndrllor llplte
- Inflwea^a adrlall raatnlal de llplre /r/
- infltwnta rnaawltdtli *apraf*t*l /\/
- inflaaafa tlapnlal da Mep^lare /t/
- Inflaeata can$lnatalal de ear*aa dla imbladrlla c^elaallar 

dlalnllara A c
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- AaaUM reMltatolor exp erlaon tale
- Deteraiaaroa raalotoatoi lb trac^laae a imblndrilor llplto
- eanllM ropartHlei eleaentelor chialee de-a laagal imblnd- 

rilor llpite a ti Lint ad alcroaoada electro alcd co oalcalator

3.2. AioMraa aatarlalolor pentra exBorlmontdri 

3-2.1. Aloeerea Mterlalelor do band
Mntorlalele de bead peatra experleeatdrl an foot aleoe 

aatfel iacit R* a aaterlalalal de bead ad fie aal ridicatd de
cit a Imblndrllor llpite atllizind ca aliaje peatra llplre 
RCa 93.9, dCa58HaSaSl al BCaAg3OZaCd.

In vederea atndleril infloen^el Mterlalulul de band 
al In aod apeclal a con^laatalal de carbon aaupra rezlaten^el 
imblndrilor Llplte aa feat ntillzate otolarl let

- 0L60 (STAS 500/2-80) co C-0,40% al R* *^*^2
- 0LC85A (STAS 7^5-30) ca C - 0,82-O^t -115 kgf/tm^
- 0LC10 (STAS 880-80) ca C - 0,07-0,13% 2**65-81 kgf/cn^

3.2.2. Alogeroa materialolor deadaaa
Aiaaarea aHaJeler da lie ire

Aaallaind tabalala 2 al 3 dla capltolnl 2 ronaltd 
ad peatra llplroa tare a ofalnrllor carboa latra ela ae pot 
atlllM awadtaarala oataaorll da atlajo do lip tree

- BCa
- BCada
- BCaA^aCd

- BOaPd
- RMH1
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Diatro aliajele care fee pooiblld roaliwaroa Mei 
iabiadri lipite e opolarilor carboa die active ecoaoaloe ee 
foot piece peatrw czporlaentdri aliajolo*

- BCn9 (STAS 370-76) Tbbelol 6 cap.2.
- BCa60SaSiSa (STAS 204-80) Tbbolal 12. 

BAgJOCaZtCd (STAS 8971-77) Tabelal 14.

AtMMW- — —' —' * —
redacdtoare

Pealiaaroa lipirll tori intre dead coapoaeate Sin e^el 
carboa ia capla oa a eel diatro aliajolo BCa. BCaZa wee MoApSaCd 
aa ee peate aoterialiaa fdrd ialdtararoa atratalai de aa^d de 
pe aoaolo de iabiaare pi aaiperaroa ooadipiilor^ 1'psre aatfol 
tacit aoterlaial de Seed pi bale de aliaje topit ad aa aa azi
des* ia tiapel oielalai de lipira.

Reseltatele probelor de iatiadoro efectaate ooafva
STAS 12 37-82 a aliajalai tip BCaMaSi pe Oddo ia iaterwlul 
da taapeaatard 800-1000^0 ea diferite adeatacari de BgOj - 
WagS^Oy aiat date ia fipaae 22. Neaaltd ad aside 1 boric aiasar 
preaiatd la teat* teapewatarile de iaeeroare, e aaeetaze alabd 
care erepte oa ridioaraa teapeaatarii. Amec toe wri oa eoahiaat 
do borer iatro 20-40% la toate ta^peaatarile aa o aaaotaro 
coreop weed tware. Uheetazaa aaa do la^_950-1000*C. Hazarllo ca 
poote 60% borer io aaoatoo ca add beria ao o aaectarw rodaad.

yigasa 22 yipara 23.
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la figure 23 alat data raaaltatala prabelor da intm- 
derw a aliajalai BCn6Mndi in cnpla ca patrn flnmarl dacapanta 
die ameatecari da - Na^B^Qy la taaparataza da 95O°C.

Flgnra 24 praaiatd raaaltatala probelor da intindera 
afaataata ca aliaj tip BCnbOZnOlSn pa OtfO in caplu ca patru 
floanrl dacapanta pa bazd de borax pi acid boric.

yiHHta 24*

cuprlnaa in tabalal 12.

Pantra lipiraa 
probelor din in capln
ca aliaja ca coatinat da 
aroint an 20-30-40% Ag 
a feat a Lebo mat an flax 
(2^-PB^) daaapaat avind aa 
modal da ref ar inti flamo- 
rila din import ,

- - CH531
- 2, -Cdatolin 1202 

2j -Ollox 2500

Saprafa^ala de intladare ala 
aliajalar a-an mdaarat prin 
planimetrare. Pentru toate 
allajala taatate amectaraa 
fiind cw^rina intre 11* gi 
17^.
Bezultptale axperimentSrilor 
de detemlnare a auprafe^e- 
lor de intlndera pantra ala
male da liplra co ataniu pl 
allicin in capln on patru 
tipari da flaznrl aibt

TAJBLCL 18

..Ulf- OM ]
<*\r*W*t K I'IO 1 WO 140 ! MO ! son

)o co bshoomw [—*]
1A 1*0 1W m iM TO
to ISO 'JO OS vs M so
1A ___ T?5 110 os M
20 VS !?0 M —
JA JOO 1A5 too os
AA I !4.S HS —
AA no j '25 7S -

wmaataraa pantra toate probole efeotaate aa cale 5 
flaamrl a font fcarta band aaoblarlle da eoataat avind valor!
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-r-t— twtzw 5" pi 7". Taataraa atabiUtltii flanarilor e-a 
cfaataat pain Introdacarea probelor ia tap tor avind aaa 0,14 g 
la flaa*

Tl^al da aaa^inara a twat da la 60 aaa. la TSO aaa.
Aaaliatad atabilitataa fla^trilnr taatate a-a raaaroat cl ata- 
blUtataa aaada aw aroptarwa taapazatarii da Icon. Plaza! da- 
aapadt aazacterlzat pzlntr^c bad etabllitaba taztiad aate afi- 
olont cal pu^la dead aiaata dapd topire, la taapazataza da loom.

Ootazaiadrila afactaata ou aala alnci fluotari dacapaa- 
ta taatata aa ooadae la zwcaltatala cnprlnaa in tabalal 19.

Stabllltataa taraiod a flazarllor dacapanta a font va- 
nfloatl pantro caplazila 0L60 ea da clnci flazari pi aa allajal 
BigdOCaZBCd. BdgJOCaZOGd pi !CaAga0ZnCd.

Repre^eataraa pref lad a atabiiitd^li taamiae a flaaarilor 
daeapaata ia aopla aa allajala aa 10-30-40% Ag aata datl ta figa- 
rlla 25, 26, 27.

Hacaldtala agpariaaatlrilar da atabllitata a flazari- 
lor tn aapla aa allajala da arglnt aiat data ta dObalal 19.

MSHA 19.

Ftgaza 27.
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Re prone!! tares graficS eretd cd flaxarile da roferintd 
pi flaxal alaborat la ism - FDL aaigurd intinderea bliajelor 
ca oontinut do arglnt 20-30-40)! Ag. Stabilitataa termicd pentra 
toato flaxorilo teatate acade prior ridicarwa toaparaburii do 
lOGTH.

Ataoafora rodacdtoaro da looru pentrn lipiroa o^alurl- 
lar oarbaa a foot da tipaln ENDO

3.3^ Rxocrlmantdri ia vodorea evideatiewSil 
inflawtclor diferitilor factorl tobnoLogiici 
aaopra adrlrii roziatentei La tractlane a 
iabindrilor licita

3.3.1. Inflaenta aSrimil rootnlai do llcira !
Pentra evidentiorea iaflnenfoi diferitilor fpctori 

tehnologici aaapra mdririi rezWoatei diferitilor fact^ri tehno^ 
Logici aaapra mdririi roziatentei la traotiuno a imbind^ilor 
lipita an foat executeto probe conform STAS 10.a97-77 dlh bare 
rotunda din ofol OLbO, aviod pe finta do imbinaro patru pr^esl- 
nen^e obtinute prln pradaaxaroa ca indltlmaa diferitd oup^inaH 
intra 0,06 pi 1,2 mtn.

Inaintoa operatiei do lipire, aaprefatele de iabinaro 
ale baralar aa foat daoapate. la rodarea Lipirii oa flacdrd 
oxiecatilonicd aaa oa indocile, barolo ao flxeazd coaxial intr- 
an dlapoaitiw. Diapozitiml trbbeio ad aaigaro aentinorea 
verticals pi ooaxialA a barolor proetm pi dilatarea liberS in 
carnal li[AAi. Hoatal de lipire eo aaigarS intro fotete Aronta- 
lo prln indaeeroa anor plAoate diatantioro din otol cu yoolmoa 
variabilA. facdlziroa in oeptor oa ataoafcrA rodaedtoare 
epravotole aint fixate cite 5 boe^fi iatr-aa diopozitiv pi 
parearg eielal taraic de Lipire.

Peatra elegeroa aaadralai do a^ariaeatdri la an 
aivel de iacrodorw ex * 0,95 results ed det aeeooare IB deter- 
aindrl /120/ on oaolapi pazaaotro.
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HaHtatwH erperlnentdrller iatreprlnao aa allajal 
BCw pe eproveto din (X,6o filed prelocroto co rngoaltatea de 
IM nlorenl pl tiap de aen$lnore 8 elnnto oint date la tmbelal 
80. Wlgwwa 38 redd reprMontaroa grnfiod a dependontal reale- 
teasel la tractive a prcbaLcr llplto dla o^al OlA) in faao^le 
da rt^el de Llplre. Bin flgM* reaaltd cd rcatal optlm eate 
0,u6 - 0,1 nm fdpt poatra caw in experLwnt&rlle alter!care 
so alege metal do llplre do <0,1 net.

In tabelol 21 aiat eaprlaoo rocaltatele oxporiaentd- 
rllor ofoetnato ca a law de Llplre tip BCadOZaSlSa po probe 
din otol 0160 on aepwfefele prelncrato avind wgcaltatoa de 
130 nlcrcnl pl tlapal de aea^lnoro do 8 al an to. Reproaoataroa 
^eflcl a doponden^ol R^ - f (r) eate In flgnre 39, ecto 
reaarcatd acidarea rezlatonlel in trac^Lwao on crepteroa roe- 
tulal do llplre.

Centre evldontloroa Inflnentel rootalni do llplre 
aaapra rezlrtentol la tractiaao a probolor llplto an foot wtl- 
liaate doul procodoe de llplre reepoetlw indncflo pl flaadrd 
oalacetllenlGl. Reaeltatelo eaperiaeatdrllor aiat eaprineo 
in tabelele 22 gl 23 , lar roprowntdroa gentled a dependen^el 
R*. f (r) octo det* In flgnre 30.

lontru e^orlmcntdrl a feat ntlllnat allajal 
3Cnlg30CuZnCd ailajnl eel oai atlllcat la ocoaoala aa^loaald 
poatm llplrca o^olMlLor carboa.

OtpMdenta R^ = f)r) In camt MS OUC, MA SC, 
% * 120 1-0 min

Tlgnea
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TA3EUTL 20

a,.f(r) 2 ,-UO MB-iOL 60 t-2*tH MA-2&
- * t. t ,9 -

0.06 0,1 0,3 "<* "J oj OJ 1J 1,1 'J1 4^5 37.3 MJ 76J 23J MJ 22J 2^6 19J "J *7J -5Z ^3 36J 27^4 MJ 25J MJ MJ MJ 25,3 ; 20j" I2J 16J3 40.7 35J 31J 76J 244 MJ 71,3 21,9 MJ 74,4 13,6 Z2A rjA 30,7 34^2 30,1 7?A 27,3 25J 73,4 20,6 25,3 20,4 21,7 22,65 37.1 39,3 31,4 25,5 2^7 24,1 MJ MJ MJ 22,1 MJ MJ ^9.-,6 m 40,6 32J 25*1 26,6 23J 22J MJ 73J 22J 20J 20,1 W 77 34,3 41J 29,5 25,7 24,9 77,3 24,3 MJ MJ -23^ 1*4L W.3
a 37.6 32,5 MA MJ 25,3 26J 25J 22J 24,3 24J 24.1 MJ MJ9 3^,3 343 29,9 77,1 24J 75,5 76,1 MJ 25J MJ MJ 10,4 10JW 35,1 32,9 30,1 22,2 775 73,9 2J2 21,2 25,2 20,6 24.4 *J 10 6n 42,5 39,5 30,7 74,3 26,5 MJ MJ 26,9 20,9 24,2 249 MJ 19.2J17 32,1 36,1 32,3 25,2 23,9 22,2 26,3 26,3 25A MJ 13J 20.1^n 37,6 34,2 22,1 27,7 24,2 26,7 MJ 25J 23,1 33,7 MJ MJ 72.314, 35,2 35,2 30,4 26J 20J 25,4 25J 23J MJ 2^^ 71,7 MJ 23,^J5 41,2 36,7 31,6 26J 22J 26J 26,4 23^9 :%7 246 22,9 r.2^J6 39.5 40J) 740 24J 23^9 MJ 73J 74,2 ' 24,3 243^ 23.4 22J 71,9^n ' ?7,2 40,3 3t5 MJ 77,4 23 J L 12J MJ 346 20,4 24J 23J 2C,CV -^2-. 32,9 30,7 753 25,2 22,7 " MJ MJ MJ 21.9 246 144 1?J
7 3^ MJ 30,2 755 26,3 75,0 23,9 335 33J 22,4 MJ M 9 MJ

TABMI, 21.

2,-Hr) H.-UO MB-OL60 t.,*n MA-BCuZn
<trl gd

VatoridtttuiRt'f*') tdaN/M2 1
0.1 OJ OJ 0,4 OJ 0,6 OJ 0J 0.9 \o \2 '3

1 47,0 37 3 33J - *4L 35 J 34J MJ 30.1 MJ 24 J MJ
2 42J 36.0 33,4 34,7 33,4 35J 31J 30,1 MJ 29,9 MJ 24.4 2 2.0^

^3 42,4 35,2 37.1 34,1 MJ MJ 31J 37J 29,5 32,4 2 4,4 -6.6 -'*2-
"4 41.5 362 35,7 *34,7 35.0 36 4 30J 2 4.1 30J 37J 21,5 14,4 2'9
"5 39.4 39.3 35J 35.4 KJ 36,1 31,9 24,4 29,9 31J 21.7 17.3 20J

6 3? 3 37J 35.1 36,1 352 353 35,4 30.6 MJ 33,2 20,4 MJ '7.1
" 7 40,7 41.2 34,4 35.5 37.2 32,4 30.2 24,6 29,1 30.1 M7 26,6 :is -

6 39.6 345 33J 32.4 34.7 34,1 35.1 31.5 35,0 26 J 20,6 24,9 23 9
9 41J 30J 35 9 33.7 33,4 " 30J 35J 30,7 33 J ?0,1 23,4 MJ 21,4^

44.4 30.9 35 3 33 3 33,4 24,6 35J 24,9 3^2 27,5 MJ MJ 22 6 ^
39.2 30.9 34J 34.1 32.5 29,4 34,7 27.4 34,1 MJ 20,6 27,5 '9.4

' 17 39J 40.3 37.7 37.1 35,6 30,0 34.9 31J 37.4 90 19J 26,5 14," *

n 39.5 40 J 35J 35,7 36.2 35.4 36,4 30,6 35.1 77,4 22.6 MJ '4 3
39.4 36,7 36,5 36.4 35,5 30.1 M.1 31.1 36J 322 23.2 MJ

-5 *0.7 ?5 J 35.0 34.9 34 J 352 35.5 32.4 34,4 33,5 20,4 MJ
-'j 36 5 34J 34,7 34.7 35.4 34.4 29.5 36,9 31J 2'J M.S '6.6
-J 341 33,4 33,3 36J 36J 37.' 24,4 35,7 32J 20,9 23,9 '?. 2

6 19 7 3 9.6 35.5 35,4 35J 29.9 36.2 29.9 34.4 33,9 MJ 27.4 20.1
- 4: 5 *1.9 34.4 34.9 35,0 33.5 34.1 30.0 33.1 MJ 21.9 3,6 20.0
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D*p*nd*nt<! Rf * f t r) 1" tO!«t MS. OL *0, MA SCoZt 
Rg * 1?0 t * ) nt i n

29-

- Mr] ^=120 MB = OL 60 9 = 4 M MA = BCuAgZnCd P = induthe
hr Water, ote tut R^ = ftr)
AM 0,1 0,2 0.3 0.4 0.5 0.6 0,7 0,4 0,9 1.0 1,1 1.2 '.31 43J 37,9 34J 42,3 36,6 39,5 33,4 32,0 31,5 24,4 26,5 23,2^2 " <-2.1 47.2 " 34J 36,9* 35J 34.7 36J 31,3 30,5 3L0 30,4 25 J 19J 1

3 41.4 44J 34,1 _ 41,4 34,5 343 36.3 31,5 29,2 24,6 31.6 27^4
26,3

19.943.1 40.7 " 39.5 44,2 36^4 33^4 35,7 31,0 32,1 24,7 30,2 445 -2,9 47.9^ 41.2 J 4^4_ 37.5 34,1 36J 33,9 32J 29,1 32^h 2^2 *9.96 40.6 43. a 40.1 43,3 34J_ 37,4 40,7 32,3 31,2 32,4 2^1 24.9 22.3_7 39.7 43.2 39.3 J 41,2^"* 34,1^ 344 40.1 33,6 W i 30.6 24,7 24.4 -9.4a 40,4 44,6 40,4 40,0 34,9 40,0 34 4 31.2 30,0 31.1 , 24.4 27.6 ;i,7^
_ 9 44,1 44,2 41,3 40,2 32J H9 29,9 31J 30^4_ 32.2 26.6 21,2. 1C 43,0 46,9 41,2 43.3_ 41J 32,9 34,1 29J 29jS^ 24.4 . 31.5 25,0 2\1_!1 <*4.1 45,6 41.6 42.2 40J 33?7 344 333 33.6 30,6 30,6 25.7 20.2_,.12 *.2,4 J.6,3_ 42J_ 42y 3BJ 34^ J 41,1 2^3? 31.1 24.0 24,0 23,9 19.6 _13 41.7 44,7 37.4 39.3 37,9 37.6_ 37,5 31^1 32.5 24^J 20,5 27.4 14.2 __ 41,5* 43 J" 39,1 4 3,aJ 36,0 343 39^2 31,4 31.4 27,4 27,4 26^ 21.9"IS ^3,) 44,7 39.6 39.9 41.3 39,4 36,1 31,6 29,2 27,9 27,9 24.0 22.6_-6 42.3 47,1 39,4 40.3 39JL 36T* 35 J 30J_ 24,3 29,5 29,5 25.4 ia,5_'?

'8
40,1 45.9 3 9,7 41.2 ' 37^9 36,3 35,9 J 33,7 33.7 24,4 24^6 24J 14,742,0 43.6 40/T 39*7 38,5 ' 34,6 " 37,2 29,7 32,6 27,4 27,4 23.4 19.3

7 42.1 46,2 39,4 41.6 39.6 36.7 37,4 31,5 31,2 27,1 29,5 26.6 MJ
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TABBUJL 23.
R* * * 120 MB * 0L 60 1 = 0 mtn M A = BCu Ag Zn Cd P =^tacdrS oni

c*
trt
Off.

Votort ata tui Rt * ! [daN/mm2 ]

0.1 0.2 0.3 0,4 0,5 0,6 0.7 0,8 0,9 1.0 1,1 1,2 '3
1 42^4 42 9 35,1 3^.3 37,6 28^8 32,7 3(^0 33,1 22,4 21,3 25,9 22,2
2 39.7 66,0 40,5 38.3 37,4 30,0 32.1 29^6 28,2 23^ 22,5 23,1 19.0
3 63.6 62,3 40.2 4O._3 39,1 31,5 30,6 28,7 28,9 21J 26,1 25,6 18,3^
A 41.4 61,6 30^ 40,8 60,8 31,9 29,3 28,6 29,6 21,6 25,6 26,6 L
5 42.0 61,6 38,J 36.7 35,4 32,8 32,2 31,2 27,8 24,6 24,7 24,1 21,3

_ 6 42.7 63,7 39J 35J^ 37,2 34,9 32.4 31,7 32,5 24,2 24,1 22,4 17,7
" 7 40.2 62,2 34,0 36,5 37,7 35,8 31,3 30,9 33,8 23J ' 21,3 26,6 18,2^

0 42J 40,0 37,6 36,1 40,1 33,2 30,8 30,6 33J 22,8 22,0 27,1 18,8

7 41.7 42,0 3^7 33,6 40,7 35,7 33.8 32,3 30,1 24,4 23,6 26,0 19,7 J
"to 62.1 42,7 33.5 363 40,_3 28,3 28,4 27,7 27,2 23,7 25,1 25,5 21,0
11 38,6 42^ 35^ 38^5 38.3 28,9^ 29,3 29,5 27,4 23.6 25,9 24,4 20.5
J2 77. B 41,5 36^tf 41,2 37,5 29*2 31.6 26.0 29^ 26,5 24J 22j ? 2OJ_
J3 30 J 43^ 35,4 37,4 317^ 35,6 " 32,9 26,3 * 25J_ 21,9 23^5 17,1_
16 41,6 42,9 36^ 39,3 36,9 33,5 31,7 30,0 J 2O^Z_ 21,6^ 25,1 19,2^
J5 ",3 40,0 40,4 36J 36,2 34,3 33,2 31,6 " 33,1 2^ 21,7 22,5^ 21,5

76 43^4 30^ 35,2 36,3 33*6 29,7 32,3 31,4 26,5 2^- 23^4 20,0
n 4^ 34^ 36,0 36,7 1 35,6 32,1 29,1 30,5 24,7 25,0 23,7 212

44,2 34,6 37,3 41,7 33,2 32,9 29,7 32,2 23^) 21.9 18.3
- 6U 42.1 37,5 37,9 38,0 32,6 31,5 29,8 30,3 24,0 23,5 24,3 19,6

Dwpwndanfa Rf*f(r) In ca!u(:MB OL60, MA BCuA^MCuZnU 
t.Btnin

Pigwra 30
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Daperlweatdrllo privlnd laflneato ragowltd^H aaprafatal 
au feet afeotaate'^prma'^a liplra conform NT AS 10.297—77 dla bare 
rotaada dla ofel OL6O ca difarlte rngc*ltd$l ala aaprafepel ab^l- 
nuta prin pollaara, apablara an dlvarae precedes.

daaaltatala cxparlmantdrllar intra prlaao aa aliaje DCc 
pawpmvata dla OHO fllad et^rlaea in tabalal 24 pl repraaaatarea 
graflcd aata datd in flgam 31. Taatra eao^erlmaatdrl c-a atlllaat 
roatnl da liplra da 0,1 am, Lar tl^al da aaa^laara a feet da 
a minute. Bia diagram - f (^) raealtd ad ragealtatm cptlad 
cate 120 mlcroal (mallmtd prla fromre).

Baaaltatela mparlmatdrllcr efactmte aa alama da 
liplra tip DCadOdaSlSn, atlllaiad eprawete dla OL6o, aa roatal 
da liplra 0,1 am pl tlmpd da manner* 0 mlaata alat e^rinaa in 
tabalal 25. Dapaadaafa 2^ - f (R*)mta datd la dlagrama dla fi- 
gnm 32. da ramarcd da aaamaea ad raalataapa mparioam ala 
raalatan^al da traa^laaa aa abfla atamal clad mgMltatm aapra- 
fa$al aata 60 raapaatlw 120 microml.

Razaltatala crperlmatdrilor latrapriaaa aa allajal da 
arglnt tip BCaAg30ZaCd in aoalaapi aaadUll da mat pl tlmp da 
man^laara aa feat aaprlaaa ia tabalal 26. Diagram* dlnflgnm 33 
rapraalntd dapaadaa^a 2^ - f (^) raanltlnd walarlla mamima ala 
raalataa^al la tra^laaa pantra mgMltataa da 120 mLaraal.

Dla aacpartmaatdrlla iatrapriaaa ca taata calc tri tlparl 
da aiiaja da Llplre a manltat ad rugowltatea optiad aata 120 

mdcronl pl cd valorl rldlcata ala raalatanpal la trac^laaa an ob- 
^ln pl pantra valor!le de 6o raapectlv 220 alcreal.

^erlmeatdrl iatraprlaae pa opalarl carbea tip 0LGP5A 
pl 0LC10 aa candaa la raaaltata aaa^adteara raapaatlv la fbptnl 
cd rpgoaltataa optlmd aata 120 ale rod.

3.3.3. Imflnaata tjannlai de aaatlacre
Din atndlnl taorotic al proceaalor da liplra a reaaltat 
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o& tim pal de aen^inere 1* teapezwt^K favorizeazA dlfuzla ele- 
menteLor La intefa^a aLiaj de lipin e^aL f&eind paaibiLA for- 
amrea nnor oompapi L n terne ta LI ci nefn^ili care detemina 
erepterea rezlaten^ei imbinAriLor Lipite.

TiapaL de man^inere Leet in conaiderere in experimen- 
t&riLe intreprlnee eate timpaL peat lipire La tenpenturA cu 
75-L00°C mai acAzntd decit teaperatare de lipire.

In fanc^ie de temperatore de men^inere experimentArlle 
an foat efectaate aatfelt

MEirn. 25.

r*0,1 1-8 min MB-0L60 MA = BCuZn
crt 
ewer

Vatori tate tui = f t Rg ) [daN/mm?!

35 60 120 240 400 600
1 3M— 37,2 42,0 33.4 30,1___ 27^4__^2 ?a^ 37,0 42 J 34^3__ 31,3__ 2^8
3 1 31^ 39,2 42,4 38,1 29J___ 27^5___
4 30,S 41^ 41,5 33.2 33J___ 28J___
5 L 3^ 35,S^ 39*8 32.7 31J2 30^4___
6 35,4 3?,6 39J 32,4 32,6_ 283___
7 30,2 3S.1 40,2 39,9 31,9__ _ 32J__
a 35,1 40,5 39,6 38,6 29A_ 30^___
9 35,8 41,3 41,3 37,2 28.4 31^5___--< - —JO 36,? 40,7 40,4 33,9 33J3 1 32J___

11 32,1 39^2 33.5 32^,7 2^4___
J2 34,4 37^7 39J 34,6 30,8 28J _

13 35,5 38,1 39,5 37,2 31,3 29,1____— I14 36.1 37,3 39,8 38.6 32.4 32,4___
J5 36J 36j6 40,2 39,2 32& *3^2___
J6 34,9 34,3 41.4 36,5 29J 30,6

17 34,7 35,5 40,9 38,1 30,6 31,4
IS 35,5 42,1 39,2 38,4 32.1 28,4
- 33,9 38,3 40,5 36,1 31.3 29,8

Tlanra 32
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^4

"39-WH 0910-8W utm) = 4 CO-J

S*6ZS'tECMCME'9ZSH/

9*HZZ9ZE^ECMCMCH9.
1*0tZ*6Z" C9EE'01E'SZOHL*
9'H6*LECZECMCMEHjC
Z'OE___CEE1'SEZ*9E9'9Z6'LZ
9ZE___CZEC9Ee'SEC9Z94 Z
CMCMCM J9'M"ElzCH^*EL
CHZCLE__CHEC9E1'HZCuzC
I'MS'tE___O'EES'6ECM
CZEE'tECEE__6jE1 Jf'C?J'oi0^
s'nCM—CHEz'sz9*6L6_
9'0ESEE___Z^9ECMCMZ'M9 _
0*9:C6ZC9E"CMCEZ6'oCZ

1s'tzE'LEClE___9'01sozCoz9_
1lYz9'tE9'SE___E^6ECHZ'tCj

6ZZ9'^S'9E___CHECtz1_
5*6ZCME'SEZ'SE6'EZE4ZE _
1*MCMCM__^5*9ZZ_
9'ZZCOZZEE'ZES'ZZCH
00900901Zozt09SE

- €6
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TABBUJL 26.

R^ f t Ra ) r = 0,1 1= 8 min MB = 0L60 MA= BCuAgZnCd
TTF" ert 
anpac

Vatoriatetui Rt= ftRa ) [daN/mm?]
35 60 120 " 240 400 600

1 3*-.' _ 40,4 - 42,6 38,0 35,6 29,0
2 39J___ 37,5 42,1 i 38J 33,5 29,83\ 35,3 39,1 41,4 38J! 34*9 29,5
4 37*2 37,8 43,1 39,6 35,1 28,9^5 34,4 37,4 42,9 41,3 36,6 32,6
6 38J 38,2 40,6 40,2 35^9 34,9
7 37,7 39,9 39,7 39,4 37,3 35,7
a 37,3 40,4 40*9 34,3 33,2
9 39,8 38,4 44,1 41,4 35^4 35.7
10 40,1 39,3 43,0 40,2 36,4 28,3 _

- 11 34,7 42,5 44,1 39,8 34,3 28,9
12 35,7 41.2 42,4 39,5 34,9 33,6
13 35,0 41,8 41,7 39.7 35,6 35,6
14 36.2 42,8 41,5 39,2 36,3 3 3.2

' 15 40,1 39,9 43,8 37,5 35,7 34.3 _
16 39,1 38,7 42,3 42,4 32,6 33,5
'7 34,3 41,5 40,1 41,7 33,9 35,6
'9 34^3 41,2 42,0 41,3 33,5 29,2

37,1 59,7 42,1 39,9 35,1 32.3

- coatlaeroa la to^eawtara do 650% a probolor din 
o^alarl cimliorw OD6o al dlalallare llplto co alia jo 1 BCuAg3OZn 
Cd, aentlnind coaataata roatorllo do 0,1 am al ragcaltatea 
aaprafe^el la 120 alaroni.

Neaaltatele aaperlaoatdrllor introprlBao aint cuprin- 
ee la tabelol 27, lar dopeadeata - f (t) eoto datd io 
flgaac 34. Dla dlagraad reaaltd cd tiapul de aon^lnere de 16 
alaato roallacaad o iablaKPo ca reciatontd la tractloae olai- 
lard co tlapll do 30, 45 al 100 ainote.

A^orlaoatdrlle introprlaee pe cop Lori de otelurl 
0460 co 0MB5A roapoctlT 0DC10 co ohlaj do argint in aceloeai 
condl^ii oa la pro bole dla o^elorl alallaro ao condos la ace
local roaultato.

- aoatlacrea la teapeaatara de 900% a probe lor din 
stolnri olailaro OL6O al dlalallare oo otolarl OM85A al 
QLC1O oa alace do llplre tip ACadOAeAaai, aontlniad conetante 
rootarlle de 0,1 aa al ragoaltatea awprafetel la 120 alcroni.
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Rozaltatala aapariaaaMrllsr iatraprlaaa aiat caprlnot 
ia tabolal 28, d^aodoata R* - f (t) oata datd ia ilpwaw 35. DU 
dlapnoad roaaltR oR dapR 8 alaata oa obpiaa a zoalataapR ta 
traotlooo da 40,5 daR/aa^ rwalataatR caro aa aantlaa pl la map 
da man^laoro da 100 alaata.

- aonpiaaraa la ta^orataoa da 975*C a pro bo lor dla 
o^elurl aiallara pl dlalmllarw llplta oa allaja tip BCa 99,9 
aontlaiad oonataatR rapaaltatoa aaprafppal da 120 aloroal pl 
varilnd walorllo roatarilor da llplra raapactlv 0,1; 0,3$ pl 
Q5 Mt.

Ia flpMa 3^ aiat roproaoatata pwaflea ala raoaltato
lar oaparlaaatRrllorintroprloao. Po dla^taaR aiat fRcnta aata- 
tlllO!

-AC - 0,85 - 0,11

RapraalntR iablaarea a doaR proba dla otolarl dlolal- 
laro roapoctlr OM 85 A oa C - 0,85% pl OTC 10 oa C - 0,11%

-Ac- 0,85 - 0,4

RapmzlntR iablaaroa a dead probo dla opalarl dlal- 
allaro raapootlv OLC 85 A oa C - 0,85% pl 01*0 aa C - 0,40%

- AC - 0,85 - 0,85%

RoproalatR lablaaroa d dead probo dla ofalaal alml- 
laro raapoatlv 010 85 A aa ofalCM 85 A oa C - 0^5%

la tabololo ?9-38 aiat capalaaa roMltatalo oapaal- 
aoatRrllor iatroprlaao oa dlforlto aoatari do llplra pl dlfo- 
rlto ooa^laatarl da oaaboa.

Dla diagaaaR roaoltd wtwaRtoarala aapaata*
- aalon auparloaro ala razlataa^al Ya taactlaae 

ala probalw llplta aa ob^la ia carol llplrll probelor din a- 
^olarl dialmllare co dlfaraa^K aaxlmA infooa^laat da aaaboa 
roapaotlo 0,85 - 0,11% c.
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TABEUJL 27.

R,.R,tt) r.0.1 tt.'MO MR.OLM MA.RCuAgZnM

XT

txptr

Valort alw tui Rf-NI) [daN/*** J
1 6 16 30 100

1 32,1 42,6
2 35,6 42,1 44,2
3 37.0 61,4 43,5 n.*
4 34.9 43,1 43,1 43,3

5 3S.1 42,9 42,9 42,5 40,6

6 36,6 40,6 44,3 H,!
7 36,5 39,7 43.5 A1,R
0 35 5 40,4 43,2 45,3 43,6
9 34,9 44,1 46.5 40,4 43,2

TO 32,4 4 3,0 46,5 41,3 41,9

11 36,1 44,1 45,3 41,7 43,6

12 35.6 42,4 44,9 42,2 42,2
13 35,1 41,7 _ 43,5 44.5 43.4
14 30,2 41,5 4 3,4 *!S
15 34^ 4 3,0 43,3 44J 43,6
16 29,0 42,3 _ 42J 40,6 45.0
17 31,5 40,1 43,7 46,2 45,4
16 30.6 42,0 41J 4^7 46,6

T 34,1 42,1 43,7 43,5 43,6

TABEUJL 28

R,.R^U) t.Oj R,.IM M).cm MA.at.!.
tr- 
trf Vattr, cit tu) [daN/a*)^]

1 0 16 X W
1 34 0 43 6 41,5 41,3 317
2 29,0 42.2 41,2 41.7 315
3 42.4 366 42,4 316
4 306 <.i,s 35 6 37.5 312
5 31.9 3S6 42.6 30.0 4U
6 39,3 41.0 313 40.4
7 3S6 40,2 41,2 302 46,2
0 34.7 39,6 42,5 396 310
9 41,3 40,4 41,3 40.3

10 36 6 40,4 37.5 40.4 41.4
11 36,1 36.2 39,1 39.2 39J
12 35J____ 39,7 37.0 40.9 306
13 34^___ 39,5 37,4 41,4 30,0
14 32,2 39J 36,2 4^2____ 30,5
15 36,1 40,2 39,9 390 313
16 - 41^4 F" 37.3 39.5 41,4
17 35,1 40,9 30 3 39,7 413

J! 30J 39,2 39.4 312 41.7

Y 34.0 40,5 39,7 39,9 39,9
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Bisaz* 34. 35.

TAMMK. 29.
R, ' Rf * -.;- R^ *123 AC.G.65-011 EKu

he 1, . : H tj [ M ff M 2
"P*r s ! It 30 100

4*3 Si 3 59.9 63.2 63.7
' 2 ^-3? 5'.' 63 5 60,5 66.5

^2 *- . S3.3 61.L 61.3 62,0
L 4.* ' 52.? 5 9.3 60.1 59.6

-3? SG 5 saj 60,6 65,1
L- g S5 ' 62 ' 59,a 60.9

- . ? 5 3 : U.S 615 61. 3
-2 L s; a 6 0 6R.i 61.5

' * 59.3 63.2 62.3
9 saj 60,65 61 7

-< 5- 3 62.- 59,1 63.2
*< 2 9 62 1 6'. 3 61.9

' ' n < 6'.5 62 5 6t.t
'4, . 2 ' * L ** 59 5 60.6 63.i
t C, - _ 6 07 59 a 59 0

- ' 32 : s: : ' ti a
* - * 59 - s3 2 51 i

- * - : i 59 3 62

' - - * - 5? 3

r-0,3 R.-1M AC-0.05-0.11 BCa
*. crt Va(Qr.ai*[u)Rt"'<t'[*aM/M**]

1 0 16 30 100
1 30,2 55 51.0 S05 *!.3
2 37.0 45,0 5! 6 590 *4*
3 M.S 49,7 S0,l 60,0 S0L9
4 61,2 50,3 S6J *1.5 59 6
5 350 44,9 55 0 600 S9!
a J7.6 405 54,9 61,6 MS
7 341 49,6 54,3 SO 3 6!,1
j M.S 44,0 51,9 59.6 M.S

'lil 54,7 53 3 61,! 60,4
10 40,7 46,3 J 50 0 61 5 so:
11 30,1 47J S4 5 61,0 s^o
12 37, 40J 55 3 *0 3 54S
n 30 1 46 6 54 5 57J___ S9.1
J4 "A 43 0 so 0 SO 9 64,!
15 36,4 49J 52 6 soo 6!,3
JO 34J 43,1 * 51^9___ 0 6 6!,6
11 35J 44J_ S4J____ 69,4 63 3
10 42.1 46,7 S1.0 6L9 6!.9

30.1. 46,1 S3 2 60 0 61 !

MKUH 31.

*!-*i"< ' os o,!0 *c.o.ot -o.n atv
Vatan ck tvi UTMU^f FL M-TL* —

HOC * < 0 u M —
1 jij 41.3 M 9 MJ W4
2 MO 30 4 MJ 49,7 S1.7
1 M6 30,1 43J 49,1 M.9
— 32.0 41J 43! 9! 3 *3 65 - "JL 41,1 43J S4.4 54,1

31,4 40J___ 44J__ 51,7 49,1
37,6 44,2 SI 3 49,76 291 —3'-? 43 5 5! 6 SOS9 31,4 41,5 -MJ S3 7 SO 331S 42.1 41,0 54 S 51,4^11 ^4 40.2 43,7 54 3 SO 91! 32J 40.9 - 4^i 51,9 40 313 

J4
JU-1
-911

41,5 43,3 S!,0 49J
39,3 43,4 53.2 52.231 6 39J M.S 49,1___ S2,7

J?
34,7 40,7 44,9 SO, 4 53,453 2 42 J) 45.3 50,4 54,234,6 42.3 46.5 Si,6 Si.S
32.5 40,5 43.7 51.6 si.s

Rt-R,[t) r-0.1 R.= 120 AC*0,05-0.4%C BCu

tri
JEBS

Valencia luiRt'ffH EdaN/**l]
1 0 16 30 100

i 32,7 42,3 44,S 40 3 S5.4
2 33.9 41,7 47,0 53,5 S1.3
3 35 6 42,4 _ 0 9 51.4 49 0
4 37J __ 37,5 49J 50J___ S*.6
5 34.5 30 * 40 5 50,9 51 S

34,9 303 44.4 51,7 54.:7 ' 35,1 36,2 4UL 490 S4J
0 36,4 39 6 49J 53.7 52,0
9 37,7 41,3 40 6 46 S 50 0
W) 32.1 40.4 47.5 52J 52 2___
11 33.6 39J 46.! S3 J 40 3
12 34,4 397 MJ 51.7 55J^
13 34.7 395 45 3 51.2 3^-' —
14 37.0 9 0 43,6 SO 3 S2J

J5 75.2 40.2 49,3 45.5 *914 -
16 32.1 41,4 47 7 52J 51,6

*17 36* 40.9 6 5 50,9 MJ
10 35 1 39.2 44,2 50,6 50^6
T 35,1 40,0 46 0 51.4 52 6
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TAMMH. 33 TABELUL 34

6, - H)"' "OJ 0,'120 Ot-O OQ 04 tty
!!C Voter; QU tut B],-ni)
MH 1 0 i< 30 too

i ,? ? 32/ 35 a 44 5 *o/
: 29/ 301 39 4 47.a 47,5
3 32 4 3? J 47 7 46 3 47,7

32/ 3*9 41/ 50/ 4^a
s 31,7 3*.* - 49,9 51,3
* 332 33/^ 37/9 4^6__ 50.4
i 30,1 3*0 41J 46/ 46 9
a 37.1 43,3 45 3 45 6
a " M.I 33 a 40.3 47^9 45,2
10 27.5 33,3 36 2 47^7 J -n 29/ 34/ 37/ 46 5 45,6
17^ "0 37,6 39.6 40 6^ 46^5
13 *?J 36^9 39,1 49^3 _ 47,1
n 31 1 35.4 37.2 47,0 46 6

*15 33 5 35/ 40,1 ^*3 46.1
H 31,7 _ 37,7 41,0 6 0__ 45.5
17 37.a 33.6 36,5 * 45.7 496
ia 33,9 35.6 37,4 44.9 49.3
T 30,7 35,7 36,9 47,2 47,7

i Rt-Bf'l' ***0.5 R.-UO 6C-0.65-0.4 BCu

Nr Vatofi ate tui R^-ftr) [OaM/teet?
1 0 16 30 100

1 74,6 29,7 36,4 41,7 39,7
2 25,3 26 3 30 5 42,2 39,9
3 73,0 - 11.4 30,1 44,5 43,4
4 J 4/ _ 30,0 33 J 6 Q 45.!
5 _ 24,2 _ 31.9 33.9__ 44,1 44,4
a 23,4 35,4 37,2 40,0 44.3
7 29J 35.0 36,6__ 4 6,2 42,2

r.s 34,7 39,9 45,7  41,0
9^ 27,0 34/ 32,4 44/ J 45,4

' 26 J 36 0 32/ 44.1 44,3
T1 24,3 36,1 33/^ 43.6 43 2___
17 29,2 35,5 34,6 42/ _ 43.7
1) 20,6 34,4 37,2 42 5 40/___
14 20 4 32/ 30,6 44 J * 44.0
15 232 36,2 39/ 41/___ 40.0
16 23,9 35 0 36 5 45 3 41/___

"17 24.7 35,1 36/ 40.4 42/___
10 26,0 30.2 36 4 41.3 40.7
T 26 2 33 6 36 5 43 5 42.6

TAMMH. 35. TABELOL 36.

R,.R/H r.0,1 HO AC.0/5-0,0S54C BCu
T\*
tri

Voter) nte tu< [ooM/tooi!l
1 6 16 30 100

1 72/ 29,7 24,5 37.4 39.2
7 23.7 33.3 334 6 6
3 21 0 30.9 34A 39.6 37,1
4 71,9 31,6 34/ 30 5 37,4
5 74,5 31 0 36,5 37,4 37 3
6 74 3 31,3 35^0 36/^ 362

' 7 73 0 29.' 37,2 3? 3 36 3
0 22 9 30 5 34.4 3? 6 39,9
9 24/ 334 33 2 39,9 36/
10 23 0 32 3 33/ 36,7 36 0
11 2 3,7 31 5 37,5 30 1 37,0___
13 24,5 31,0 35/ 37.7 37/ __
13 75.7 33,9 36.2 36,1 36/___
14 7* J 32,3 35 5 37 3 37,4

27J 33.6 34 0 39,1 35/
16 2*7 31 9 34.2 36,6 37,3
H 74.9 29? 36! 37 J 36,1
6 23,1 29.7 35,3 30, i 3643

- 24.1 34 9 37 9 375

6,. a,)!) r.o,! a,. U0 6C 006 0 0594C BCu
HF" Votert de tu< Bi
SSB 1 0 16 30 100

i J0J 1L1 11 37 0 HO
j 34 5 36JLI MJ 35 4___ 05/

) 333 '6 ' 27,5 363 H7
4 27,4 29/___ 34 0 36.1
3 At 35 5 31,4 35 7 36 3
6 25/___ 35/ 2 !<L5 _ 350 37.1
7 24 3 25.7 32,0 34.1 37,0
6 23/___ 24.3 30 6 37.2 33,6
9 * 24/__ 27.1 31.5 33 6 n/
W 21,5 22 0 372 35 1 37.0
11 2S/_ 24,3 26,4__ 350 34.3
1? 24/ _ "A _ JL? 300 34.7
13 2q,2 27/ 2 9,1 37,2 30 0
14 21.6 26.2 32/ 36/___ 36 6
15 22/^ 36/ 30/ J 35 4 35.9
16 23/ ?4J 30,6 __ 37/___ 35 3
17 19.9 34/ 31.4^ 2*,i___34.4
10 20,0 25,5 76,4 34/ 35 0
7 22 0 25.5 30.0 35 6 35 *

TABHm- 37. 1r

<,..... -)) <,.u< *n< M.
Hr Veter, cte tu, B, .HH *niHL..T7

i * 16 30 100
! 70,1 !6J t\4
2 24.5 26.6 2'0 35,4 ti——
! 75? 2* 2 '7 5 36,3
4 9 0 77.4 ?9 9 34 0 36/
! 32 5 75 5 31.4 35/ ?
< !\i 29J 26 5 35/ 97 1

24,3 2 5? 32 0 34/ " 3?/
"J 24.3 30/ 3?/ 33 6

9 74 5 77J____ 31 5 33^6 33.7
21 5 2',' 32.2 35/ 37/___

11 25,5 ?4.3 70,4 35/ 34 3
17 2\9 25? 20,7 36/ 34/___
') 20.7 27,7 7 9J *7/ 30/__
t4 ?i.O 76 2 33 4 36/ 36/

77 ? ?* ' 3"! 35/ 95/
'4 71 4 2 4/ 30/ 37.5 35.3
n 19 9 34.7 31 4 36.1 34 4
0 10/ 75 5 20 4 34 3 ' 956
7 ?! * 75 S 30 C 35/ 95/ PlgMW 36.
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- Mm, da aeatia+rw la anptar ta taapawntwra da 975^c 
aarw aoi^d forwraa competitor intamataliciin imbinare mate 
da 30 ninata.

3.4. Analina resaltatelar ezy^mnntala 

3.4. 1. Oatermiaaraa reslatantal la tmctinna a

Data rati aaraa raaiataa^ai la tzactlnna a inblndrilor 
llpita a faat raallaatd afactaiad pro ba canfora STA8 10.897-77 
,1 tlniad naaaa da laflaaa^a dlfaritalor fbctarl aanpra raaia- 
tentel la tmctiana a inbindrll.

Maaaltatala catperinantdrllcr iatmprlnaa ia vadaaaa 
avldentlerll lafloantal adrlmll rootolal da lipire la aaadltll- 
la aaa^inarll coaataata a ragMltltii as prefatel pi tlH^alni 
da aan^laara aint data in tabalnl 80 pantro espial M8wQ860, 
HltCo in tabalal 21 pentra espial M8t0h60, Mia DCaZa, in tabe- 
Lele 22 pl 23 pantru cap lai NttOHO; MA $ BCaAptnCd atlllnind 
procadaala da llpira tara an ladaatle pl aa flaaMt azlaaatl- 
lanlcd.

Raprasaatdrila gnaflca ala reslntantal la tractlane 
ia fanatic da rental da llpira aint data ia flparile 28, 29$ pi 
30, din cam rasaltd ecddazaa raslatantelor la tma^lana a pro- 
balor llpita an araptaraa raatalal da lipins.

Ranlptanta la traeflaao a prabalar Uplta aata d^an- 
dantd pl da mponltataa aalpaHntd prabalor da liplt rwanltatala 
arparinantdrllor intreprinaa ca aliajala BCa. BCads pl BCndpZnCd 
aint eaprinea in tabalala 24, 25 pl 26, lar rapraaantirlla pra- 
fiea a functlal R* . f dat data in flcMla 31, 38 pi 33.

Haprasantdriia paafica awtnd an aapact aaasMtar 
arntd cd rpgasltataa aapzafatnl obflnntd prln fbwaara 120 aicroni 
di poelbilitataa anal intlndcrl caaaapnnadtoara a allajalnl pe 
saprafnta otalalai carbon pl a raalldril lablndrllor an raala- 
tenta la tmctiuaa oca mai ridlcatd.

BUPT



Cat eal Important factor care contribuie in Had oub- 
otantlal la ridlecrea rMiatentol Id traotlene a imblnRrilar 
llpite a roepit cH eat* tlapul de aen^inere la o teaporatura 
eproplatn da tea pore tare deliplro.

Ta be lais 27 pl 28 prezlnti rMnltatolo oaperimenta- 
rilor, intro priaw in roderea ilnotrdrli i^loentel tlapulni 
de eon^iooro aaapra probe!or die QL60 in oaplo au allajala 
BCaAgtaCd 3! BCaZn. Din diagmao reznltd a* aentlnerae probe- 
lo? Llplte la 0 taap^aturK aproplatg de toaponatnro de lipi- 
ra aoadaae la aKriroa roalateatol aecanlca a LoblnArilor ilpl- 
to. BqperiaentHrlLo efeetaate co oupLarl de o^aluri dlelmllare 
aa condoa la rezultate aproplato. ^poriaentdrilo iatrepriaae 
prlvlnd laflaea^a tlapnlni da ao$tlnero aaapra iabln&rilor 
Llpito dia otalnri dlalallare in cupln aa allaj tip BCu au con- 
daa la roattate latereaaato.

8oaoltatolo incerodrilor db tractlaae a probelor 
llpito aint co prince in tabelolo 29-37. Piparo 36 redit rariatia 
raaiateatoi la traa^laao fnnotio de tiapal do aon^inerela 
teapcratnra de 900 - 95O°C atlllaied probe die o^elari dlalmi- 
lare aa aapmfbta prolaaratd aa ragaaltatea da 120 aicronl pi 
utillaiod roatarl de llplre de 0,1 - 0,3 pi 0,5 aa. Dia ropa- 
Motarea graficd roaaltd o croptere aabotaatlaH a reziatentei 
la troctlauo da la cca 21,5 daK/taaZ i* 62,3 daB/aeZ.

Sint remaroate areptari al Rime ala realatan^ei la 
cudLnl 0&C85 - 0L0B5 la tea to valorile de roatarl (ba Llplre. 
Valorllo celo aal rldlcato 00 obtln poatro caplol OLCLO - OLC 
85, ariad voloaroa rootarllor de llplre 0,1

AaaHna reaartltiel oloaeataiar ebiniaa 
do-a lenaal iabln^ri,^nr llplte

Aaallea repartnioi oloaoatolor chimloe de-a lungnl 
iablntrllor Llplte a feat efeotoatd on ajotorol aierooondel 
eloetronloe. In otndlal proceealor do dlfnalo ae ^invoraeaaA 
fonoaonele aotalo?Kiae oe epar in tiapal ll^trll, aiorooonda 
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olootronlad, alaparal aljloc dalMoati^tl* MM poata da 
lafazanpll ooaplota, pziwiad din tribo tla apa^l^d, aalltatlwd 
pi oantltatlvd a ataaontalor aaao iatazwia la pwaaaaal da ti
pi** taro (zaapaotiw matarial da baad, allaj da llpira, iata*- 
fapa Mtarlal dabaad - aliaj da llpira). Co^anazna aoaatar 
laa^lal obplanta la dlworao fhaa ala proaaaalai da Llplzo, 
aaatlniad oaaataapi aaaai^l dnotori al varilad alpll, portal to 
apTofaadaraa aaoaalaaalor pl azplioaroa fbanotaaalaz oaro aa 
afoot hotMtar aaapra calltdtll iablndrilor llpita.

Nijloawala alaaiaa da Inwawtiparw a tabdaMLar 11- 
pita aa znaaad la atadial aataln^afia prln aiazaaaapia aptlad 
pi alaotzaaiad a aaar pro bo pzopdtita pi atacata aatalagaafla 
in and ooroapaaadtor. Hntodalo da difraa^ia aa aaaal, paatzw 
idaatlfioazaa dnaolor na aw pat apliaa ba aaaat (pan da inManra 
datorltd voloaalni oxtzoa da ala da aataaial caza atd Ln dla- 
poaltla aax, 0,5 aa. Prln aatalappafia ohlpaaitd aa pot pano in 
avldaapi awaa*uai aaapapii, na aoaala da dliapia ala olaaoatalor 
allajolor da llpira aa aataalalal da band. Ba aaaaa paataa aaa- 
liaa iablnirilar llplta aatodala alaaiaa ofaad aaaal lafaaaa^ll 
inaoaplata, napntiad abtlaa tnfbnaatil privlnd aapMtltia 
olaaMtala* nhimloa in iablaara, la Intawfb^ aa aataalaial da 
band pi cnapapll ahiaiol ana* apaa.

In vadaraa aaallaai rapartiplal oloaaatolwr ohlalaw 
ala ia^lndrilar llplta aaaliaata a-a afdataat an atadln aa 
ajntaral alaaaaondal alaotrnaioa da aalcalator. HtaanaatA 
atlllnatl aata da tip JBOI, - Japonla, cowmada iatnatpAapaza- 
tnri fund waallaatd da aa aalaalatar alactraala tip TBP-da. 
s-a wtliinat an pza^nna da aaallad aaza pzwwadaa daplaanzaa 
probal oa pan aonotant dapd a dlroctia alaaad da apaaatar.tn 
onndltlila anal dnaalcnl fin foaallaat po prwM pi awiad dlama 
tzai 1-^m. latanaitataa fnaaloolalnl do olootzwni a apdatzat 
conatantd ou walnazoa B.10^A, toaaiaaoa da aaoatazazo a 
fnaalcolnlni a foot do i5 kV.
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Propramal dobataazd co oollcitaroa condltillor de 
efoctaaroe analisoi! naadral da papi, interwalnl dlntra pone tele 
de mdoarero, tlapnl de adaararo ia sea1ml de aeenndd, elemental 
ee ee analiseaad. Dopd flemree pmbel, demararoa procfaaulul, 
caioulatorul coaandd deplnearaa probe! pe dlreetia daritd os pas 
eons tent, efoctnemsd cdtnnraroa IntetMtltdtil radlatm x coreopnn- 
sdtoaro elementslai eereetet, eteobeasd valarlle cltite, dopd 
cere aflpoazd valoarea marlmd adoaredd pl tlpdrepto e dlagzamR 
care reflects repertl^ia olomensulsi etndlat in mod eeod.caBti- 
taiv, dee langnl direo^lei invaati^te. 0 varies tA a programului 
perm!to pi calowlaroa conoentratlel relative a oleaentalal eer- 
oetat dnpd oo a-a adeawat otalonal.

Neaaltatelo ahnlisel prlviad ropartltla eleaentolor 
chimiso do-a lea^al iabindril lipite din otolarl oimllare 
0t60 e 0L60 lipite ee ladactie CI? in eopln ca aliajal BCuAg30Zn 
Cd aiat date in flpnra 37.

Ain flpnra 3?^ resaltd dintributla Aeralai in 
anna intorfepolar pi ia iablnaroa lipltd.

Sint romaroato armdtoarole*
- tidied aoaaa ed rostnl de liplre sate 0.3 a* 

resaltat pl dla fipand a-a alee oa amtdr do 26 papl la diatantd 
da 15 a anol fdfd de eoldlalt po ana X*

- floral dlftmoaad ia aied adowrd ia i^blnaroa llpltd 
oea 0,25 - 1.4M datoritd to^eretoril de llplre oodsatd con 
75O*C.

In flpnra 37.b onto datd die tribe tie of^rwlnl la 
latoafet* pi ia sone iabladril. An foot lonpl 2d de papl oo 
distant do 15 a intro el, as tin? de adsoaaro 0,1 oeo. Hla 
dlnpaaad rosaltd cd la rindal ado caprwl dlfnsasd in miod adaard 
in opel reapoctlv de ordinal 0,25 - 0,5%.
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LOO -

RxCuK

HxFeK

RjtZnK

COMIO +
Var.FeX

CuK
ZnX

Figure 44.
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COMPO +
Ver.FeK

CuX

Figure 45
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Peatra reallaarea dlatrlbatlel llalaro a ziaculei pl arHntnlui 
a-aa foloalt 42 da paMto da adearmre oltaate la cite 10^a 
anul fa^4 da coldlalt ca tlap da adaarare tot 0,1 aac. Rezulta- 
tala aiat capriaao ia flgarilo 37.c pl d. Siat romarcate repae 
tltll aaaadadtoaro ca repartltla capralal. Mlclle variant de 
aoncaatratia cara apar ia latarloral atratalal de aiiaj de llpi 
re ae pot atrlbal ia primal riad aeoaogeaitdtllor laereate ale 
all^ajulai la a card alaroeeopicd (domoaial ia care e-a flcut 
adaardtaaroa eapriade 1 a^), reapectlv oventaalolor itapuri
td^l Ma polerllor macroacoplee cara aiat atlaae de faeeicol in 
aomeatal aaallaal. De remercet cd laforma^la ee culoge aa nuaml 
etrict de la oaprafotd cl plde la adiaelml varllad iatre 1-3 
^m. Da aaelo probe eata paalbll cd ee fl fornet coapapi la 
ecard alcroecopled laaaalaablll la adrlrl do 10001 dar eare 
aadlflcd local coacoatratia elemeatolor de bead.

la flpare 3B aiat date dlatribuflllo oleaentolor Fe, 
Ca, Ag, da iat^o iablaare do dMimilaro OL6o^OLC85.
Tlniad aaaaa dd roetal do llplre oate de cca 0,40 am e-a re- 
cere la adaarare de la laterfofe alj local lotervalalal filed 
conotaat ca ealarl da adaarero. Ia aceot meme co repdoeec de 
2a2D do papl altarf! la 2 zz^a aaal f*td de coldlalt ca tlap de 
adaarare 0,1 coo.

Die flparm 3B.a ee reaaltd dlatrlbatla floralal la 
laterfetolo aetariale de band 0L60, 0MB5 oa aliajal do llplre. 
So romared o dellaltare aal loatd edtro otolal aal aoalo oD6O.

la flparlle 4db, o, d aiat date rarlatlllo dletrlba- 
tillor llalara ale oleaoatolar Ca, Ap pl Zlac, aiat rwaarcato 
diatribetil foarto aeeadadtoare peatra copra pi alee. 8e dle- 
tlapo aarlatia loatd la laterfata co otalal aoalo plvariable 
braced de ooaooatratio la intarfata co otelal 0DCH5.

Fiparc 39 prealatd dlatrlbatla oleaentelor iatr-o 
iablaaro do otolarl dlalmllaro reepoctlv ODbo-ODCS5, roallaatd 
ca aimed do llplre. Die dlaprama reaaltd o oariatlo aeeadndtoa- 
ro a capralal pl eiacalal co dlfaala la tatorfata otel allaj
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4* Llplre cpor aelaetrlcd, da tori Mt o talari Lar dlalad^lere pl cal 
aaoentMtd oa adrlao dealt ta aaaal llpirll oa allaje da aiglnt.

la IH^pnat do.a *1 b alat data diatrlbatlllo (Mqptwloi rea- 
peotlr flora lai latr-o iablaaro da o$elari aiallaro 0D60 *1 
aliaj tip BCa roellaatd in captor ca ataoaford prctoctoare DdDO. 
do roaared o difoaio aai prone etatd etit a floral eit $1 a 
cupralui, dealt la aliajolo BCeZa, BCaAMaCd, datomtd tonpam- 
tarii do llplre ridlceto.

Pldara 41 redd dlotrlbatia olenontoLor flor $1 copra 
iatr-o iablaaro da otolari dlalnllaro QUO pl 0MD5 11pi to aa 
aliaj tip BCa la cap tar ca a to oa ford DdDO. Dla trlbatla otto 
aooadadtoare aa ooa dla fltnre 40 oa o apdard aa lea trio.

la fldora 42 oato <^td dla tribo tie oloteontelar fiw 
pl copra iatr-o iablaaro de otolari dlalallara llplto oa aliaj 
tlpDCa ia captor oa atmoeferd dno pl aentinato la te^emtara 
do 9?5"c dapd llplre tiap do 16 oleate. Die dlagrwee ea pot 
rooeroa emdtaarolc!

- roetal do llplre a aedaat foarte malt roapoetir 
aata da oca 0,04 a*;

- difaala capralal to flM? pl a floralai ia capra 
oato foarte pronontatd.

Stadlal la aicroaoadd a iabladrllcr llplto 00b force 
laeglallor de coapoaltle preaontat in fl^orn 43^ redd ia atin^a 
otolal pl in droapta aUajal do llplre DCal^dnCd. deprapaed 
peoto aoeaatd loa^lno 00 pooto oeaatata wa ria tie eleaoatelor 
prlnclpalo. Analleele o-ac efeotaet de-a langnl llnlei oeatrc- 
Le oare otrdbato otolal pl aliaj el do llplre. Me too to carbo la 
de va ria tie 00 obaervd clar cd oloaontole anellaatoe Ca, WO, 
Ag, Qd, do, pronletd in aoan de trocare rarlatil lente ateo- 
tind, oxiatentn anal proeee da difaala in aabole aonearl.

fierilo a,b,c,d eeprlnd laa^inl do rone X ala prln- 
elpaioLor oleaonta. Difaala floralai ao art!ode pe a portleae 
de eca 2-3^a , oealnabild prln oeddoroa pro^reelrd a donoi- 
tdtil panctelor de langlne.
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in allajal do liplm an ronarcZ prezen^a anol compua 
binar Ca-Zn in allajal BCnA^ZnCd (prln llpaa acoatala din zona 
ropartitlol argiztulai). Argintai anta rapartizat uniform 
(aa axcaptla zonalor aantlonata) Intra particalela olomantalor 
Cd, Zn^ Cm.

Flgam 44 radZ diztrlbutia elamantalorla intarfa^a 
o^el - allaj BCaZn razaltlnd o dlfazla mal pronuntatZ (paata 
5/x, m) a capralai gi zlncalai in o^al gi raapeotiv a fioralui 
in allajal da llpira. Din diatribu^iila (b gi o) ala cuprului 
gi zinoalai rezaltZ clar cZ acaata difazoazZ cu procZdare La 
limita grZan$ilor gi cZ dlfazla onprulai gi zinoalai aata ane- 
mZnZtoaro filed poalbllZ ca gi anterior fomaraa enai compua 
Ca-Zn.

Bln fl^tm 45 aata rodatZ diatrlbn^la olcmentolor 
intr-a iablnara da otalari alallara OL4O ca allaj BCa. Din 
imaginaa COKFO rezaltZ aZ dlfazla capralai in fiar aata mni 
prcnaatatZ ajnagind la oca lo^cn gi roapoctlv dlfazla fiarulal 
in captor aata aproplatZ ca wnloam.

Stadilla inboprinea ca ajatoralalaroaondel an pan in 
evidantZ gi warlatia aarbonalnl, dar in iablnZrlla da otolari 
alallara aata foarta alabZ aa raprazantara.

In flgura 44 aata datZ dlatnbatla olomontolar Ca, 
Zb, C intr-c iabiaam da ortolarl diaimllara da tip OhClO - 
OMS5A on aliaj da llpire BCa, raalizatZ intr-un captor ca 
ataoafcrZ ZDDO gi aantincta imblnZrlLa llpita 30 da mlnata 
la 975^0 ia captor. Din fignra do caapozitle ca gi din cala- 
lalte flgnrl rezaltZ form ran nnoi compua FO-Cu-C earn nnagta 
cola donZ otalnri dialailara. Compua cam ozplicZ aZrlroa 
roazlatantal la tract!naa a imblnZriLar lipita aaatinnta La 
taaparatarZ paata 14 ainata dupZ lipira. Din diatribmtla 
oarbonulai raaaltZ oZ ara loa o dlfazla a carboanlai da la 
otalal 0MS5A aZtra otalal an carbon radan ObClO prin LLpiturZ 
in^aaniad fomaraa anai coapaa an floral gi oupru.
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pontm llnotroroa oonpnaalal format la lablnarea ota- 
larilor dlolailare on copra a-a ntllinat pl aotpda doaeraki, 
dotoda introdnad la Tract* la 19WS a feat prolnatd da cdtro cito- 
wa firao la car* aa prodeo apamtwrd adaptable, la alcroaooapele 
eptioe enrente la voderoa awldaa^laril alallar de faro ate 
indltijao oriateato la probe.

Nicmaoopla Waoaahl aa benaand da fbpt pa eoatmatnl 
iatarfarantial diferential loaiad polarlratd pl ara parti on- 
lari tataa da a foraa icaglai daoaablta dp plaatlea care daa 
lapraala da relief. Aoaaata aa obtlaa pria aaaaa cd pa partaa 
atlopd pl dreeoptd a ooaatitnleatalel apar dlfwonpo da fbao 
optica dlfarita cara ooadoo la loalaarea pdrpll dla otiapa 
pl intoaacaraa pa partaa opood. Sa croeaad oatfol lapraala da 
urn hr Ire ca pi clad atractara ar fl llnalaatd dlatr-a parte, 
laaplnl aacadadtoaro on afoot da aabrlro aw oaaoac la alomaoo- 
pia oleotronled da tnaaaalale ca replied, Avaatajnl aatadoi eate 
lc capacltatea aeeatela do a rolova cold aal aid dlfMonfe de 
alvei fatd de plaaal probel.

la flpnre 47 a pl b aint date iaaplnllo otbiaato on 
aetoda doaaraki la adrire de 350* roapectiv 500*, roanltind ca pl 
in otndlnl pa aioroeoada electroalcd ooapnaal in tame tails 
oa an ocapaa co daritato aal ridleatd dealt a otelarllar llplte 
in coaa iablndrll.

CtHald dlfnaioi laterMwnalaro la iabladrllo 
Holte

Dapd can a-a reanreat din etndlal on ajntoml micTo- 
eondel eloctronldo aanpra imblndrilor liplto dlfneia eate aOi 
evidentd do-a Lnngul lepdtnrllar grdnntllcr.

Anallaele matematloe ale olnetlcil dlfnaiel la le- 
p&turlle grdnntllor pameao de la eonatlile de bad pl oaloolnl 
cote ofeotoat in nrmdtoarele conditll!

- logdtnm eete perpendloolard la enprofata prebei
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pl llrglcea el ecto clad pl conataatd,

- cooflcloatal de difnslo latorgraMlard eate
malt eel acre dealt eel la volant

- D pl ae preaapnao independent! de concentratle.

Dapd a dean Lepe a Lal Plate /4,7,21, 120/ avec.

a^c . a^c a c 
a s y^/ a t (3-1.)- dlfasle intergrem 

lard

+^9x^
9'c\ 
a y7

3c 
a t

(.3.2)- dlfaale In volno

ULPdlnoa lepdtarll filed foarte aled, ee paste {reea- 
pano cd ooacoatoatla la le^ltasd aa daplade dealt de y pl ecaa- 
tla dlftnlel latordraaalare (3.1) device pontra n . /2.

Di + de _ d e 
(9y* </ ax" <9t (3.3.)

d
D - repronlntd waria^la de caaceatratlo aoociatd 

dlfnslol la legdteril. Plerderea de catena de 
fleoare parte a LepHtaril pontra a - J /2 eete 
daterltd difawlel in voice. Varlatla de eoncen- 
taatle po naltatea do tlap dc/dt octo obtlnatd 
iapdr^led floral de catena f din eoaatla 
' = -0^

OX

ca voloaal ooroopaaaiad 1 co da ooptafbtd a lepdtani, adlcg 
1. Cam co deplaaeaad ddeeapl coatitate do Mbotaat* in fleoere 
parte*

de _ f 2D de
St S" d x

2

Sictonal de eooatll deviset
n, d^c 2D 3c

3y^ tf '^x "Ot pentru ' *2
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- c
(9x^ dy^ (9t

(3^3

Eie p^ate fl reaalwat flalada-ae eaaditllla la limita 
pi preaapaatada-aa al aoaceatratia warlaad eaatlaaa da a parte 
ti de alta a lagdtarii.

Wiader aaaalderd el aa paata aagllja rw^laaaa vaalad 
aapaafepei made apare yl dlfaala la volaa, ma la^aaaaa^t al tarn 
fia da la adiaelml ami atari y amda dlfaala lataw^aMlarW eata 
prwd^alaantd. Baaatia a doaa dla alataa aa almpllflal, davanlad

D (%;)

Cdaaeatra^la la 
pi > D*. dffaala la 
iaataataaee.

legdtaad aafllad faaatla dealt da y 
legdtaad paata fl aaaaldaaatd aa

latradaalad aal wrlablla la alatemt

X ___y ' Dt
"^0.^ (3.4)

Cale daad aaaatil ale alataaalal (3.4) dwia*

, . odd j-
' <9ti : jd??' pentra ^ odic5x.)=1/2

c (j*7)
<3x* <^ti

Lapdteza fllnd faarta aabtlra, prime aaaa^La aa 
apliad pl peatra 0. Coaaldarlada-aa ad la t > 0 aaa- 
centzatia laitial* la amprefapd (peatra a - o) eata C, *1 
*dmine aeaahlabatd ia tiapal pr^caaalal, aa ajaapce la arwd- 
tjarea aalatle geaaraiK peatra caaceatratla anal paaot la 
ciropleraa limltel grdMtllar t
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c = c o

no -

(3.8)

node erf c rapraalntd fanotl" emara.

Intogrind pentra a gdal c^ncontm^la aijlsole C in 
Leadtord pantra ponetraraa y pi trecind dla naw in varlabilele 
t pl y dnpd (3.6) aa ab^lne '

/_2D^\^

C- ,\ It / LfTYDt)X J
(3.9)

Solatia Lal Flab er rdmina foarta dea atlllzaM in 
atadllle da dlfaala latozgzanalazd in apeclal pentra tehniolle 
da aloroaoo^lonare.

la^ntaiad!

lg C = -
' 2D !g C
, Did*) [TlDt)^ . y + tg 4-Co

Dt
T*

Sa reward* warla^la llnlard a lagerttaalal
tiel aodll C ia faaa^la da penetralia y pl cd adaaza

(3.10)

ooncentre- 
pantel

drepte aotfel ob^laatd paaalta ad aa caLaaLeaa daca ae 
cnnoayta aoaflciaataL da dlfnaia in valna D pi aa flxeazK valoa- 
raa Lal d* (da eaeapla 5.10*^ oa).

Din oazboLa do aeblaonoeatra^la raaaltd onghloL . 
Caofloieatal do dlfaalo latoz^zaaalazd pnato fl atanol dete^ 
al net adanziad aasblaL al tangantal la oarba C (xy ) ^t.

borlviod aoaa^la lai C pl aoiad dy /dx

aa j
cotg 0- = ( 417 D t )'A (3.11)

= -tg —-&)

.2Ct) Dt!^ cotg^O
0 cT

D,=-^- Ot cotg^-G (3.12)
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Deteralnaree ezperimeBtalA aproximativA a coefiolen- 
talul da difezie iBtergraaaLard a caprnLui ee poate efectua pe 
baza atadleril edinoimii da pdtrandere.

Stadia! pa mleroaowtdA a imbiBArilor iiplta ca dife- 
rite aLiaje da lipire a avldaa^iat ad dapA cca 8 minute la 
temperatrna da 50^0 la Limita grAuB^ilor de o^el pinA La cca 
5-10 ytm an pdtrama ceprul gl zlncal die alana de Lipire gl 
dapA caa 8 alacte la 1150^0 oeprel die allajal dCa a pAtruns 
la Limita grAaa^iLor de otel pied La coa LO - 15 ^-a.

3.6. Coaclaeli
- la baza pTogremalal e^eriaental atablllt aa foat 

efactuate eerll de azperiaeatdri de Lipire tare de o talari ei- 
mllare gl diaiallare la uraAtearele ooadltilt

- Naterlale da bead!
OlA), OLCLO gl 0MH5A

- Wteriale de adaeat
BCa, BCadm, BCnAgZaCd

- Meteri de laflaeatd etndla^l ezperlaeatai!
- adriaea mate Lei de Lipire,
- adrfaea radealtdtll eapzafSetei,
- adriaea tiepetal de meat!mere dupA Lipire,
- difereaf* de een^lMt de c a aielerlLor.

Ma iaceredriLe iatreprtaae a rezaltat cd inflneate 
aemnlfleatlve me reaarcd la iabiaarea e^eLnrilor dlaimiLare li 
plte ea Bda.

- Stadiezaa pe aleraaaada eleetrealed a tdbiadrilor
Llpite a eeldea$lat aepartible dlferitalar eleaeate la iablnd- 
rile Liplte, dlfaaia la iatarfe^a o^el allaj de lipire gl la

gl pria etadlal pe aiezeeaep ea aetoda Ngaareki.
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4. OFFTWTtARM M0CZSKMH1 THUOLDGICE MS BURR 
MM A OTEMmiMR CAMON MMHHJ OHTTlwaM 
TWHTWAWT^m CU MZTSTEEEA EIDICATA

In precoat otablllroa proeooelor tebnologlco de llpi- 
re tar* a otolariLor carboa aa roallzeazK prin toot&ri reapoc- 
tate do raalicaroa imbln&rllor Liplto pomlnd da la capacitates 
da aaoctare a alia jo lor do llplro la caplu ca aa float do capant 
po aa o^ol oarboa. 2omlad do la actaalal otadla al caaoptllG^c 
Loria cadral lacrdril io baaa faedatMntdni ptllntlflce a meca- 
niaaalal llpiril tari a o^olarllor, a atadierli fnctorllor de 
inflaen^d aaapra roaWoa^ol MbAadrilor liplto, a foot atadlatS 
poalbilltatoa optlaiadrll prooeaolor tobaologlco.

Batorltd volaaalci cere do oaleal pa caro-1 implies 
prolaoadrllo atatiatloo ale roaalta^lor eotperlaentalo aa foot 
elaborate progroae apeclallcate de caloal aatoaat oorlao in 
liabaj MHMB-IT.

4.1. Teriflearea noraalltNtll alrarllor de

Yorlfloaroa noaaalltdtll roaaltatolor eatperlmeetalo 
a iaoerelrllor de trac^laao ale apracotelor liplto co aliajo 
tlpbCa^Cada, BCaApiaCd in ooadltllle aontlnorll conatante a 
FogMltAtii do 120^ a pl variled mArieaa roetarllor de llplro, 
tlapel do aon^lncro la t^peratarK ca cca 75"c aal ocAnntd 
dealt toaporatowa de llplro pl atlllaind probe dlnotolari olml- 
laro pl dialailaro o-a ofoctaat ca ajatoral crlterlalol coapne 
conform CM2 2.207-76,^Keardri dlrecte ca obearwtli aaltiple. 
Bated* de prolaenaro a roaaltatolor obeeroatlilor. Verlflcaroe 
aaraalltAtil roaaltatolor obaorvatlllor*'.

al,Crltarinl coapaa 00 apLicA aatfolt la an namdr de 
roaaltato^obaopwa$lllor o < 50 noroaMlnaroa dlotrlbatlol 
lor oe verified ca eiataral aritariniei ancnee.
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(4.1)

eada s* cate eetiaMrea d^iaaatd a abaterii aedii pdtratiea.
caloalaM dapd f wan law

2
[Xi -A)

n
(4^.)

SaraItatele obeervatiller aael grape aa pat eeaai- 
dera oa dintribalta aoanal. daode

- q 1 7^ q 1 / 2 (4.3.)

aada d^ pl d^ - aiat oeaatllele da dlatzibafla 

cam aa obtla dapd a,, pi (!-4^/p)t aata rivelai da ia- 
pertaatd diaalata alea, al criteriolal.

Sa poata eoaaldaaa ad reaaltatele obaarvafiller 
apart!" "aai dlatrlbatii aoraale, Saad cat wit a difareata
(1^ - A) an depdplt valeerea aede e - aeta aatiaaraa
aba tarii aadli pAtratiae aaleelabiM dapd fodbalat

a"4aw - anaatlla aaparlpard da dlWlbatia a faaatial 
Ladaee noraetc, earaapaaadtaara probabllltZtii** 
S/2

Wlorila lai p aa dataaalad dapd aivalal da iatpor- 
^*"td aiaa pi ntnaKral de reaaltate ala e^erwatiilea a. M aa 
alvei de importaatd deoaablt de caie prevdaata - vaiearea lai 
P ae aflK pria iaterpolare lialaad. ia caeal eiad, la variflearaa 
noraalltdtii diatribatlei rerultatelar aaei drape de obeervatii 
peatru critarial 1, a feet alea alalal de lepertaati reealtaat al 
crietrialai eeapaa va fl.
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q + *2

Deed anal din caltaril on ae rccpectg, atnncl ae 
conaidard cd diatrlbntia raanltatalor ^fnpai da obaarve^n nu
eat* ncaaald.

StMtM LOOtA Ot M)MCfP!U A PHOCHAM^Ut CRttPP

Schema loglad da principle a 
pmsramnlni CHICOP, pmsaarn da va- 
rlficara antaantA a noawalitAtli 
ca CNItarinl CQaPwa acta datd in 
fignaa 48.

Kcanltatcle a^arlaantala testate 
anacaat pangraaan canclnzlonat eg 
a^parinantala a-au ineadaat in 
aaaba da noanalitata Hanna in toate 
ct^urlla pentrw nlvalala da aamnl- 
flaa^la 1,2,5% pl ia aajeritatea 
aaaarilor pi pantrw nivalnl de 
aaaalflcatla da 10%.

Plpann da. Span axemplifioara aint prazanta-
ta wiflaHrlla aaaaaHtd^ii datalor aaperiaaatala enpainaa in 
tabalml 31 pcatra aaaal liplail c^alwrilaa diaimllaaa QM10 on 
0MS5A cn aliaj BCa avlad mat da lipiaa 0,5 aa pi aagczltatea 
anpaafa^ci d* - 120 y^a, in fiscalla 49-53.

In and aimilar an feat afactwata variflcdrile 
paataw rwznltatala capar lawntala anprlnea is tabalala 21-37.
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AO. A M.* 3tA D0.9J..I 34.3 AO. v 31.4 11.7 33.3 **-* *.* *-*
41.3 30.4 36.7 41.t 4)7 *0.2 37.4 Mt U.S Ma
Ao.2 to.v it.3 Ma Ma Ma Ma Ma oa oa

.-sAttLl FAAAWTRELW WTATISTECI rW!HCZML! VAORTLE PARAMETRILtm OTATISTICI PWttCt^M.1
******W********MW***WW*WW***W*W**W—**WWW**

v^.. ftMC - 33.2770 _ASAttAE^ ftDIC PATRATICA DE SEUETTEE' O- 1-OBBH 
ftDIE PATRATICA A POPltATEEE' St - l-OPWl

VOL. WD1E - 40.3889
ABATEREA ItDEE PATRATICA DE SELECTEE' S- t.MM 
ABATEREA FCDIE PATRATICA A POPULATIEH HE - E.4770

VSAIFICMEA NOUW-ITATII CM OttT. CXWWMO
SEHSlEAZACRIT. tPT. N1V. DE8ENtFICATEE(M-2S

VERIFICAREA MORNALITATII CM CRIT. CtRWUB
************** MW W W **************** WWW**

SETESTEAZACRIT. tPT. MIV. BE^NIFTCATIEOl-23

DI- 4877.40 M- 9002.00
D- 8074.03
SE VERIF. CRIT. 1
SE TEBTEAZA CRIT. 2 PT.tBE HIV BE BEMFECATIE 02- M

St VERIF. SE CHET 2 .REPAATITIE MEWKtALA
W.DIF.DEPASITE- OZ-2.AOOP- .99
6L TEBTEAZA CRIT. 2 PT.EM MEV W OENEFICATIE 02- HE

SE VERIF. 91 CRIT 2 .REPMTITIE -WWMM^t 
NRaTF.DEPASITE- 0Z-2.000P- .99
SE TEBTEAZA CRIT. 2 PT.tit MIV BE BERIFICATIE 02- 23

St VERIF. St CRIT 2 .BtPARTITEE MNMMLA 
W.DIF.DEPASUE- 0Z-2.4O0P- .99
M. TtstEAZA CRIT. 2 PT.UM REV BE SENIFICATIt 02- 32

SE VERIF. 91 CRIT 2 .REPARTITIE MBUW-A 
fOt.DIF.DEPABITE- OZ-2.AOOP- .99
6E TE9TEAZA CRIT. 2 PT.tBE MIV BE 8EMFICATIE 02- SB

HE VEAlf. SI CRIT 2 .REPMTETEE EEBHEALA
W.UF.DtPASITE- 0Z-2.330P- .00
HE TESTEAZA CRIT. t PT. MEV. BE SENIFICATIt RE MOR

SE VERIF. SE CRIT 2 .REPANTITTE (RWOWLA
Ht.DIF.DEPAZTTE- 0Z-2.330R- .90
BE TE9TEAZA CRIT. t PT. MTV. BE BEMIFICATIE QI-10T

bl D2-8S37.40
b 474&.11
HI VEPlf- .CUT. t
SO TE4TEAZA LFIT. 2 PT.tM MIV BE WNIFICATTE 0^ M

D!- 7203.20 D2- 0037.00
D- 9071.43
SEVERTF. CRIT. t
SE TCSTtAZA CRIT. 2 PT.UM MTV BE OERIFTCATIE 22- IS

SE VLAir. H 2 .REPARTITIE MW
W.^ir.Hr^tTI 07-2.4COP- .99
St tutTAlA CRH. 2 PT.tR! MIV W BERIFTCATIE MS- W

BE VERIF. ST CRIT 2 .REPARTITIE urn**t* 
**.DIF.DEPASITE- 02-2.000P- .99
SE TEBTEAZA CRIT. 2 PT.tM MTV BE SEMIFICATTE 02- 23

SIVERIT.SICRIT 
NR.DIF.DEPASITE

2 .REPARTETTE MORMWA
O7-2.33OP- .90

W^WLS PMBB9TBIL0R STATISTIC! PRIWIPALI
WWWWWW**********WWW***********************

WL. REBTt- M.79S0
AOATEBEA WDEE PATRATICA BE SELECTEE' 0- t.0930
ABAWREA WDEE PATRATICA A POPULATIEI' St - 1.1299

WRIFICAREA MBRMALITATII OJ CRIT. OBVUB
W TESTEAZA OtET. t PT. MEV. DE SEMIFICATIE 01- 23

VERIFICAREA NORMALITATII CU CMT. CORPUS 
..**.**** **** *** * *** *** *"***^ SETESTEAZACRIT- tPT-NIV. DE9EMIFICATIEQ1-23

Bl- 0077.40 D2- 9002.40
W 7003.40
OEVEREF. CRIT. I
SE TESTEAZA CRIT. 2 PT.UN MIV DE SEMIFICATIE 02- 13

BE VERIF. SI CRIT 2 .REPARTITIE MQREUMA
WaiF.DEPASITE- 0Z-2.4OOP- .99
W TESTE AZA CRIT. 2 PT.tSt MIV DE SEM1FICATIE Q2- 23

BE VERIF. 61 CRIT 2 .REPARTITIE MOREVSLA
WaiF.BEPASETE- 0Z-2.4OOP- .99
W TE8TEAZA CBH. 2 PT.UN MIV DE SENIFICATEE 02- S3

D!= 6877.40 D2- 9082.00
D^ 8237.53
5 : <-T.uw mv w m.F!W!E <n- "

SE VERIF. SI CRIT 2 .REPARTITIE NtWMALA 
HR.DIF.DEPASITE- 0Z-2.00CP- -** _ --SE TESTEAZA CRIT. 2 PT.UN NIV DE SENIFICATIE 02- 23

SE VERIF. 51 CRIT 2 .REPARTITIE NBRMALA
NR.DIF.DEPA9ITE- OZ-2.000P- S3SE TESTEAZA CRIT. 2 PT.UN HIV IE SENIFICATIE 02- 33

SE VERIF. ST CRIT 2 .REPARTITIE MORMALA
NR.DIF.DEPASITE- 0Z-2.330P- *3SETESTEAZACRIT. IPT. NIV. DE^NIFICATIEO1-1O3

DI- 7263.20 D2- 8037.00
0 8237.55
SC TESTEAZA CRIT. 2PT.UNNIVDE8ENIFICATIEG2-1*

St VERIF. ST CRIT 2 .REPARTITIE ME93WLA
HR.Dir.DEPASTTE- 0Z-2.400P- .9* --SE TESTEAZA CRIT. 2 PT.UN NIV DE SENtFICAT*^ 02* 2*

Lf 'CMF. SICRIT2.REPARTITTEN0RRALA
HF.btr.r<crAS!TT- 07-2.600P- .99
^fTiciEAra CRIT. 2 PT.UN NIV DE BENEFICATES 02- 33

^t VtFM.siCRITP.RFPARTITTENURRALA 
rT,f,t).r,FfA'i)Tr 07-2.330P- .99
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. . 49 . ] 52.3 34 4 St .7 St. 3 37.4 33.7 54 g
' ' - ^ T.O 53.2 49.1 30.4 30.4 31.0 0.0 0.0

'-^ORILE PARAMETRTLOR 0TATI8TICI PRINCIP^T

^,.L. MEDIE - 51.9000
f.tATCREA MEDIC PATRATICA DE 9ELECTIE' 9- 1.7091
AFATEREA MEDTE PATRATICA A PORULATIEH 81 - 1.7

VERIFICAREA NORMALITATII CU CHET. C(WUS
SE TE5TEAZA CRH. 1 PT. NIV. DE SEMIFICATIE 01- 2Z

0077.40 D2- 9092.00
9250.33
VERIF. CRIT. 1
TESTEAZA CRIT. 2 PT.UN NIV DE SEMIFICATIE Q2- 1Z

UERIF. SI CRIT 2 .REPARTITIE NORHALA 
DIF.DEPASITE- 0Z-2.0OOP- .99
TESTEAZA CRIT. 2 PT.UN NIV DE SEMIFICATIE 02- 2Z

UERIF. st CRIT 2 .REPARTITIE NORMALA
DTF.DEPASITE^ 0Z-2.00OP- .99
TESTEAZA CRIT. 2 PT.UN Niv DE BEMIFICATIE 02- M

SE VERIF. ST CRIT 2 .REPARTITIE NORMALA
NR.DIF.DEPASITE- 0Z-2.330P- .99
SE TESTEAZA CRIT. 1 PT. NIV. DE BEMIFICATIE Q1-10J1

H 7203.20 D2^ 9937.00
D 0250.33
SE UERIF. CRIT. 1
SC TESTEAZA CRIT. 2 PT.UN NIV DE BEMIFICATIE 02- IX

SL VCH-. St CRH ? .RFPARTITIE NORMALA 
Mt.Lir.DEPASITE 07^2.OOOP- .99
SI TISTCAZA CRIT. 2 PT.UN NIV DE SEMIFICATIE 02- 2X

SC '.'C-tt. st CRi^ p .REPARTTTIE NORMALA
HR.D[r. [Tf A9ITf 7T-2.000P- .99
.1 irsrtAZA CRIT. 2 PT.UN Niv DE BEMIFICATIE 02- 3x

' .t ' I' . ' ! IT ? .PEFAPTITIE NORMAL A
.1!' .ttr-ActTF 07-2.33OP* .99

Tl^ro 53- 

^2. Vtrlfiw* oorolotlllor - f(r)
Noaoltatolo oaporlaoatalo oto wiotioi roolo- 

too^oi tZRo^lHRO fooctlo do aHriHW roototol do Llplro 
copr^Boo ia taboloLo 20, 21, 22 pl 23 ao po*wlo oaltoroa ipote 
ool da oorala^lo LlalarW.

Ipotoza a foot varifloatK oo ajotorol proKBaooluL 
do oaLool aatoaat COMHM-

Pro^raa do coloal al COoflclontllar m^raalllDr 
Udlaro alaplo aaa Maltlplo pl al coofLoloatllor do corolat's 
ooaoapoaodtoal-
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SCHEMA LOGKA DE PRtMClPiU A SDBHuTfHEi S'SLH

Kpaaa 55.

Tat ia aa4aai aaaatai pwa4&"^ 
aa taataaeK pl eaaa!a$la da 
tip panwPalla.
prlneipaiala wtapa ala pHapra 

aalai aiat eapwlaaa la aaha^ 
lapla^41n ftma 54. PmB^aanL 
apaitaaK a aaWratiaK 4a ranoL- 
vara a SH^aaaiar BDHaaa ate 
aaaafULlaa al^aWr!aa a anamr 
aahaaK ta^ia4 4a priaaipia 
aata aapwlaa4 ta fipaaa 55.

HaaaitataAa paaiaaaMi tata- 
iaa dla ta^ataia aa aaaat
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.t00000Ot*O!

J<] A T.n^

T H .V03704]t.M

CQEFtclEHTH FCKBOHULU) M

ASATEKA *ELAT!VA tWME < 
AAATEMA AELATTVA BAHAA 
!M AWCTUE Mt. 1!

- 2i.VOOO
X - t.toCCEftCIEMTUL OE COAELATTE MA-TIOEA *1 -

.00102E*Ot X
jf

.700

oSA0AE*01 92T 373tX*02

COEF!C)EAT!! fUCtMOAUt-U! eg---— g

C 0. 0- 30.3S2H 
CO. 1- t.VttOA?
C -e.MtOOA

AOATEMA AELAHVA <WB!E - 
AOATEAEA 0ELAT3VA BAHAA . 
)M FtMCTUL Mt. M
T - ?,,9000
X - !.!0

CUtF,C][WTm M COMCATIE BULTlAtA 02 .Tt -

********* *

*SW**!.*t

Din pralaeraraa matometd 
n reaultatalor axporlmenta 
in cn^rograaal OORELIM 
an rwwtrcR intnnaltatna 
oomin^iiloy iinlnm aie 
aeaator date, reLevate 
prie coaflelen^li de 
coreia^ie iiniar&a e&ror 
valor! aint enprinae 1c- 
tre 0^5 - 0,95. In cacrjl 
acawtai program a-a 
ofactant gi verlficares 
ipotaaei anal care intil 
da tip paraDeiic, raaptn- 
ad da aceticlentil de 
core in tie ate cdror valor! 
ain^ infMioara color de 
corelatle liniard.

Din analina prelucrR- 
ril aatamate a datelor 
srparlaentalo prlvlnd 
varlatia roaiatantai la 
tractiano in fnnctie de 
mdrlmaa roatnlai de 11- 
piro a reaeltat cd 
variatlil* aint llniare 

doacroacdtoara conform 
a^arimon te lor.

flgMM 57.
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AtATTHCA EELATTVA MEWIt - .S74^K*WL E
AMTCECA EELATTVA AAELAA - Jt
IM HHtTUL MW. 13 ______________
T * 20.1OOO _____________

cmrlCTMTUL EC CQME^ATTC .THWM^W
T ' *

E2TE * .SAtAOC^Ot M2T - .MT7W+M

COCIClEWTll MUMmULMl tt

AWTEEtA EELATIVA WMC - 
AEATEECA EELATIVA MAMIWA - 
IM MMCHH- Ht. 13
T * 20.1000
t- t.M 

WKHCECWHA. M COMLATEC fWJLT!ELA E2 -

MT< * . AEA22C*0t MT - ATSTW^M

y^HWE st. HW* 59.

*BM^*H*t_A w f

HtMLtatwtw ale ^wwSmSial la
twee time fMefie de retewitetea mtwafd^ei we teaeLa ealtww 
Ipoteeel de eeww^atie wUettam da Mt paawbelda. AtaMad weepiaad 
la <<** pawlaaaHMLl wtMitatetMP w tawt***! GCHMMOk
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3-a tala apol ipotaaa aaal cornla ^11 dw tip wxpo- 
aon^lal ipotezd raapiaad in atom aalcnlulnl ca pragma apwcia- 
LLaat da oaleal. 3^ conclualoaat tawtaroa oarola^ial da tip 
doud drapta.

Naaultatala oaloalwlor corwlatiilor dw a cant tip 
aiat caprlaaa in tabalal 36.

Oa wmmpln prlviad modal dw miaul al oowflclwntl- 
lar droptalor pl puacdalal da lutwmoctla aa Id canal - f(R^) 
pwatm lipin* an aliaj BCoZu.

Ceaficlwa^ii corelabial linlara da forma!

aw oaloulaaud cu rala$lllw*

2yj 2xj— n Xyj x, 

( I xjf- nHx)*

TABELCL 38.

Sx - Zy;xi— 2 xi* 2 yi

dxi)- n 1 Xi

iRtlori Caaflclentll drcptw- Coowdonatala ponctu-
aapwriaaatala lor Inl do Intorwac^le

Y, "1"2
a dreptelor

D^ (fl D2
*1 ^1 *2 **2 X Y

1 2 3 4 5 6 7 6
18,5 35 32,44 6,017 42,0 -0,022 102,8 3 ,7
26.3 60
38,2 120
35.4 240
31.5 *00
29.5 <&M)
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TANML 38 )aoatlBaare)

12 3 15 6 7 8
33'* 60
40^5 120 35.66 0,055 44,56 -0,0021 117,0 42.1
36,1 240
31,3 400
29,8 600

11,49 0,225 39,9 0,018 137,2 42,37

n n n

Cowflwloatwl 1* a owe la fie we calcelooan ca Twla^law

Coordoaatole peaotwlal de leteaeaa^le a dreptelor
**1 ** ^2 oalealeaad ca relattllee

Utiiialnd dadele die babalal 24 comfawa welatlllor 
de teal sow ee ob^la ,

CMficlantll dreptel 2^ t
. 112,6 .215 . 3^341

(215)*-^19.225

. ^15*8341 - 19.22Sni2.6 . „
215^ - 3KH.225

CeefiGlental de coTelatle al dreptal 2^ aatew
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3a6341 - 112,6 x 215
............. ....................- - 0,91

3x19.225 - 46.225 3x4249,56 - 12.676,76

Coeficlentil dreptel Dg aintt
137,7x1360 - 4x43.924

* * s* - 0,022
* (136or - 4x592.000

1360 . 43.924 . 592.000 x 137,7 
*2 - ------------------------------------------------- - 42

(1360)2 - 592.000x4
Ceaficlental de corela^le *1 dreptel Dg eate;

4x43.924 - 1360 x 137,7
Tg . ................................... ... -0,?5

4.592.OOO-136Q2 . 4x4811,19 - (137,7)2

Coordenatele punctalal de interaectle oeloulete 
conform rela^llLor menflonate aint;

-42 32,44
I - . .. . . - .

-0,022 - 0,011
- 102,79

Y , 32.436(-0.022)-42(0.071) . ^^4
-0,022 - 0,071

Din anallza corelatlllar Linlare razultA cA rago- 
zltataa care eonfer6 valor! maadaa ale rezlctentei is traotlune 
aa altaaazA in toata eaznrlle taatate in jnrul valorll de 
120 A a.y

ill- oMwlatill.r R^ - f (t)
Zezaltatele experiaantale ale varie^iel rezlatemei. 

La treofiane in fanatic de timpal de aen^lnere pCOt llplre 
caprlnee in tabelele 27 el 28 aa evldentiat earaoterul nelinlar 
al oorela^lllor oonfiraat gi de teatarea an pro grand CORELIU, 
coeficlentil de aorela^le LlnlarA aaa pambollcA coreapunzA- 
torl avind valorl aab 0,8 aga earn relece din flgnrlle 60 gl 61.
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cwFtc twn: *ae^aaat ea t

Ugara 60.

OHJ tCHW! H OMaa. 3

Tigwaa 61.

Coneidorind corela^ie tip doug drwpte, coeflcien^ii 
oalcala^i in relatiile prezontatd anterior an condaa la rezalta- 
tele caprinae in tabolal 39.

Aaaliza oorala^iilor tip 2 drepto role vg eg incepind 
oa tiapul do aon^inere do 8 minato aa ob^in waloal ridicato ale 
rezletontei la tzactinne.

Ia oontinaare peatra mawltatoie ewperiaentale efec- 
tnate cu allaj BCu pe o^elurl a lai la re pi diaiailare ia condi^ti- 
la aentinerii rugoeitg^ii conatanto pi earierii weatwlai do li- 
pire, tlmpulni de mentlnere poatlipiro pi a diforoatoi de confi- 
nat de carbon a probelor lipite, aa feat efoctaate vtrifiefrilo
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^larl$ 
tupudiMBtale

TAMWL 3J.
do^TMiea^n boo^o<Ai6ie pun^A

n lol da iatazwactle
*^1 *2 a draptalar

D, W1
2

0,543 42^51 0,014 19,026

0,928
100,0

62. 6^
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ipoteeeLor de oereiatie Heia- 
rg, reapectiv earwiatie pare- 
boLic^ praeaetate la fldpuriie 
62-70, remitted care la ^ti de 
tip nilinler paaabolle peotra 
toate caaariie.

cwtcuwm « aa^a <
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4.5. Oeti-iMree nreeeeaLnr tabaalaaiaa de LWra 
tare a Dtelajrller carbon

Bin eapawlaentele intreprlnee e-a ceantatat cd reaie- 
ten^a in treeliana a tabizdrilor llplta din a^elwrl alellare pi 
dicimilare ee allaje BCa, DOwln, POa^daCd eate depeadeatd da 
rot tai de llplre, rwanaltataw eape^retel, tl^al de aeailnere la 
temperatmd dwpd llplwe pi dlfereapa de eaa^laet da eaa^ea a 
otelerllor de Liplt. ^tperieentdrile iatreprlaae aa dewzMtret 
a& in canal utllladrll aliajalal tlpBCa reaaltatele aw welorl 
eporite ale rezlatea paler la tzaeploae weawtad pied apwwape de 
llmlta raaiatea^ei la tmoilawe a aetewdmleia* de hand fbpt pe<^ 
tau eare la optlalaawea preeeeeler tebaaLepdee de llplre tare aw 
feat aleee rewaltatele aaeetor eapewiaaatdrl.

De aaaaeaea plated ewMnt ad regnal ta tea aaprafe^ai 
de eca 120 ^a a eoadaa la eela aal ridieata waalatea^e la trac- 
^laae a imblndrilar llplta a feet aleaad drept eaaataatd de pm-

Drept criteria de optlaiware aa coaaiderd wHoarea 
taerlm^ a reaiaten^el la trecplwee a tmbladrilar llplta da cfeler! 
carbon, s-e conatatat din eele aaeliaate la eadrwl eaperlmeatdrl- 
lor (arware a etadlerll fhetarllar de laflaen^d) ad tw proeeeal 
& llplre tare, ae pet eonaldera drept vatiabiie de decidet

r - adbriwea roatalal de llplre
t - tlapal de aewtleewe peat Llplre
^c- di^raa^a eewtlawtwlal de eawbea a celar deed 

otalarl de liplt

in determlaarea rezietea^i la tmetinae, dp.

Se aiege ca relatie feactieaald intra mnietenta 
trao^iune pi variabilele de decinie, o fanciie patzwtlad de 
feme)

1 1 Tftx)=-y-^Q..x.Xj^ XI bjXj *C =Y-X A-x + bX^^ C
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a - andral paaatalar aaparlaantalo
4 - aata a aatriaa almatried da dimenaiunl Ma

Idantif loaraa cowfialantilor2^j, b^, a (i,j-i..n) 
aa fact confora aatodai color wnl Kiel pdtwaba, in aadral pm— 
gcamnlnl dn aalaal CQMMR, pa ban mawltabalor aaparimontala 
contiaata in tabalala 29-37.

3a obti^aatfal conf ora flgnrli 71 funatla obiee- 
tlv<

2^ - 54,2 - 2B.56r * Q,51t - 34,69 o - 40,62.1-2 - 

O,Mr.t * 42,6.r. . - o,C037.t^ - C.QBt . c+ 

+ 1,96 .3 (4.6.)

ddaaranta aodalnlnl obtiont aa taataazd on tan to 1
F al ini Ffahart

(4.7)

anda diaparwla adacvantalor ad aa ealaulaazd eu rwletia!2

uadat
- waloaraa raalataa^al la taaotluna calculate 

aonfora zalntiai (4.6)
R^ - valoaroa rwnlatan^ai la tractlune ab^lnatH 

aaparlaantal
- aaaKral gradalor da llbaratata, o^l cu 

difaawota Intra nanAml da data aaparlntnta- 
la faloalta in cnralara naaRral da con-

BUPT



CWUCUHVI! Hn.!<HHnnJn WMM. t

Tblawea totaH a zwpe** 
toioi p cMrwpPMHtoare
yodeler 1* llbawtot*

ad pi rsapectiv

de WeMifioe^le
0,05

eete cqpnafN twtzw 1,66 
pl 165, D*ei vwiwwa y 
MMnhptK Mte InftritaxK 
waloril P taPalata pl in 
ttmualtt* Ha^wlnl an tn

$91n%ionar*a prpbln- 
mwi de Mttrern an ob^ine in 
coHdUiile rMtrictiva 
eppriwe in Mlapliles

^ipanw 71.
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0,0* r io,5 (4.9)
0,1 1,6

-L
Maatifiamraa eptimalai (z^, t*, ^<!*) ee fnoa 

otilizind metada adatdwil namenative peatra deteamlnarea velo- 
rlloT lui r pl pi aaalltio pentvu determinaywe valorii 
optima a varlabllei t. In cnnaeein^d ee efectaeaad aeo^iunee 

° - const, ab^ninda-aa valearaa naxind a rwaJLetea^ai La 
treofiMe * *0,3 daR/am^ paatm valsrile - 0,1 am pl 

* b 0,11 (awmpaotlv 0^5 - 0,11).

TABRMJL 40. TARKUH, 41.
* 0,85-0,11 - 0,85-0,4

r t r t R^.
/am/ /mln/ /daR/om^/ /mm/ /^Ln/ /daR/mc.^,

0,1
a

1*
30

100

48.5
52.6
55.2 
60,0
60.3

0,1

1
3

16
30

100

3 ,2
42.4
45.4
4 ,64
46,3

40,4 1 33,3
8 43,6 3 36,7

0,3 16 46,7 0,3 16 40,6
30 51,0 3o 3 ,2

100 50,7 LOO 41,7
29,2 1 24.

8 32,1 8 27,3
0,5 16 35,1 0,5 16 44.S

30 3 ,2 30 34,3
LOO 38,7 100 31,3

TARKLUL 42.- 0.85 - (1.85---------
/L& /mi-//da^/aa^ 1 2 3

1 24,1 1 1 ,3 1 25,3
a 26,8 8 21,7 8 28,6

o,l 16 2?,4 0,3 16 24,4 0,5 16 27,7
30 23.7 30 27,4 30 35,1

LOO M,5 LOO 21, LOO 32,8
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latrodaclad wlowlla ebtf"^ c - 0,05-0,11, 
r - J,l am t - LOO ala R* - 60,3 dnR^m^ la relaxin (4.6) ae 
ob^iae;

R^ - -0,04 t* e 0,5 t e 52,005

valoerea lai t* we ob^lne din zw lariat

OR
— - - 0,008 t e 0,5 
at

de unde ! t* * ——h 62,5 min
0,000

Valoarwa aptlmH (maxim*) a realm teasel la Wae^lnne 
a Imblndrilur Liplte din o^el am ob$la dealt dim

R^ (a^. t*. - 67^3 dao/bta^

in urm&toarele condUlie

- 120 a 
r* - 0,1 am 
t^ - 62,50 min

Ac - 0,05 - 0,11% 0

De remaroat cd pnnctnl de optim 3?* (0,1; 67,8; 0,11) 
eate altaat in interlorul domealnlui feaabil dellmltat de condi- 
tilla reatrlctlve (4.9).

4a$- Tehnelaxie Mtimieat* de llnlre tare a otoLnrl-

ELaburaMa tehno Logie! optimiaate de llpRze 
a o^elurilor oarben mme ea aeup reaLAaamea near pieae din o$e- 
lerl cu con^inat ridioet de carbon dlfielL aaa ImpoaibiL de 
cadet, on conflgnre^ie geometric^ compliant* emndrlnda^o mdri- 
rea reaiatentei la teme^ienw a imbindrilor Lipite, redaaerea 
cmnoperei de prelacamre pria apatmre a pieaelor, mdrirea produc-
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tlvitd^ii do fabricaro.

twhMiogiQi ntiliaati La llpirw o-an ota- 
MUt pa baaa enperiaontdrilor iatrepriaao pi a ^ptlmiadrii 
renoltatelar acaatara ^ndtarii!

Toapemtara la lipirot LLOO - 1150^6
Tlmp da aea^iaaro ia tlapol Llplrilt L - 1 ala. 

(aa aa tine aoaaa da aabaritol pleaal, grsalaea perwtlLor)
Toapamtam da aentiaere dapd lipire, ^75-1000^0 
Atmaafora da Laawa din oaptars vid 10*^ - 10*^ tarr, 

atmoaferd reduodtawro nmo.
Ia prolaeraroa pieaolar aa var ab$ine,
- radnaltatoa aaprafafalor oca Ho
- roetel da Liplaw 0,06 - 0, L aa. '
Htterialole da adaaat fa Lio do copra aa groalmoa 

0,06 - 0,1 aa
Mntarlalolo da bawd. D^,d aaa a roiopit din enpari- 

aaaWLLa intropyiaao aata aaaaaar aa dlfaraw^a da oow^lnot de 
oarbow dintre pleaole da Llpit ad fie cit aal aero aotfei tacit 
prin dlfaala oarbonnLni de la e^olal aa ooatinat ridlcat opre 
oal oa ooatlwat aadaat de carb co ad ao fwraoaa coapoooL inters 
acta Lie ^-Ca-C earo drop to realateata inbindrll Liplte.

Ia aceat aoaa apar dead poalbllltdti da roaliwaraa 
oner iabtadrl Intra otelwrl dlalallarwt

- La Lipiroa efoctlwd a naor o^alar! dlalallare,
- ia lipiroa anor oimllaro prln introdooa-

roa intro cola load plow a one! pi ewe intaraedlare (owb farad 
de pLatbandd) oa draolmea da 1 - 5 aa, din afol dlaiailar.

Ia baaa renal ta to lor obtiawte in eadral enpenaen- 
tdrilor intrepriaae ao ooaalnaioaoaad od tobaoloila do liplro 
taro elaboratd paato fl apliaatd la roaliaaroa aaar pieao din 
indaatrla anna tree pillar do aaplnl aaa alto raaarl indaotrlalo 
poatra otblaaraa aaor pieae liplto de inaltd realatontd din 
atolarl carbon.
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Is red area optlmladrll pmaaaaler tabMladlaa da llpl- 
re taro a otelari Lar carbon aa foat afbataata anperlmeatdri da 
llplro tare a pfalarltoap almllara pl dlalmllare, la oaplal ca <Cejo 
da llplro BCa, RCada pl RCadpdaCd warllad adrladla: matarilor da 
rugonltdtll aapmfatal, tlapolal da aaatlaare dapd llplra, dlfa- 
rantal contlnatnlal da carbon, a probalar llplta.

dwapza raaaltatelor aaparlaantaid aa foatafactnate 
uradtoaralo vanflcRri.

- verlflearea noraalltdtll plrarllor da roaaltata,a- 
factaatd ca aj atonal aritarlalai aoapaa (conf.RMf 8.207-76).

Ranoltatelo aoq^arlaaatala tecta to aa aaaat criteria 
a-aa ineadrat la earba da noraalltate daaaa la taata aaaarila 
pentru wlwele da aaanlfloatla 1,2,5% pl la aajarltataa aaaarllor 
pl pentru nlvele da aaaalflaatla 10%.

- verlfloaroa care la till or R^ - f (r), Ipateaa da co
re la tie llnlard a foat variflaatd aa ajataral pro^waaalal da cal- 
CM1 aatoaat CQRRMK, dla pralaawaraa datalor a-a raaaraat latan- 
altataa conalatlllor Btlara (eoaflalaatll da aorelatla omprlapi 
intra 0,85 - 0,95). Ipotaaa da anralatla aallajazd da tip parabo
lic a foat raapinad.

- veriflcarea curalatillar - f (R^) a-a afaataat 
prln caloalal aomlatlllor tip dead trapta raaaltiad ad raponl- 
tataa oara confard valorl earl ala raala^atal la twaetlMa aa 
altnaaad in torte oanarile in jarul walorll da 120^a.

- varlfloaraa cotalatlilor - f (t) paatra aaaal
llpirll co allaja RCaRa pl a foat taatatd prla calaalal
corelatlllor tip dead trapta, raaaltiad araptaraa raalataatal
la tractlune la tlapl da aantlaara da peata 8 mlaatap

Terlflaaroa coralatlllor pantra llplraa
cu allaj BCu a-a a fee twat aa proposal CMUMH, raMltiad pantra 
cazuriie teatate aorelatll nallnlara de tip pawabolla^
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- Orttsiaarea praeeealea tehee leaiee de Llplre 
tww r otelnriley earboa, a apat la band pre^taael da aalcnl 
CQMMM al corela^lel anltlple al renaltateler e^erlaentale 
caprinaa in tabalala 29-37.

S-a abtlaat fana^la ebieetiv (4-Q, 1 a-a tectat 
adeeeanta ca tea tai W al Lai yiaabar, a-aa l^aa eeaditiile 
reatriative j^.9), ideatifiainda aa aptlaal pria aatada 
odatdrii eadupatlva peatra dataaaiaaraa walarllar lai r pl 

c pi anaLibia peatra determinarea valorii optima a wariabi 
lei t.

Optiaal a feat deterwiant ia paaatnl.

J^(O,lt ^,5$ O.B5-Q11).

- A feat elaborate o tehnolcpie optiainatd de Li-
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Naaaaltataa aalpwydrll aaaaaalal aapiaaala aa Mplal 
^^d^jpayfaraaapa tai aal yldlaata aaapatltlwa pa plaa aaadlal 

^Mtata tat Ml yadaad pl yaalataa^a ***aal** aapaylaay* 
pya^apaaa TMUMTM dla plaaa M atTMtHTl altaolaya, plaaa 
ca/aaaflpayatla paaa triad aaaplaad.plaaa PlaataUaa dla aat* 

aa aaaplaat yldlaat da aaytaa diflail aaa lapaaltll da 
'^pdat. daallaayaa aaaataya la aalta 41a aaaarl aal* paaitild 
pAa pr****** da Uplya tar*.

Hal la pyaaaat llplyaa aa a faat atlliaatd la 
yaallaayaa plaaalay 4a raalataapt al aal aalt la laHadri 4a 
atanparw, la Llplraa pldaa$alay 4ay* pa aapltala 4a a*wl* 
apchiataara. laaaflalaata apllaaya a pwaaa4aalay 4a llplr* 
tay* la raallaayaa plaaala? la aaaalrwa$la 4awaplal a-a lat*- 
yat la apaalal aaaaaaap^awll paafawaaatalay py*aa4aaloy da 
llplaa pl llpaal 4a aa41paaaaWa apaalallaaWa 4a Uplra tar*.

Parala4 4a la aladial aaal aplladal a py***d**l*r 
da Uplwa pa taaa awplyl**, la taaaa aa*y aap**4MaM*l alapl* 
la aadywl laaydall aa fwadaaaalaaad plUaplfla faa*aaaala 
faadaaaatala *ay* aaadaa la raallaayaa aaal ladladyl llplla, 
faalayll aaya aaalrllala la adylraa waaladaapal laMadwllay 
llplta. Paia azpaylaaaMrlla lalyapwlaaa a f*al poalllld ata- 
Wlllwaa aaal ywlapll aalaMllaa a pyaaaaalal daa aaaa aa patat 
fl datawElaail pawaaatMLl aptlrnl la vadawaa alfl*"**! aaal 
raalalaata aaaaalaa aapaadaaya a laWladallay llplla.

la laaa laaa^wll alaWaaala aa pal paaalaa aawd- 
laarwla aaaaldaaapll flaala, aaatyi*a$ll awl^laala pl wwaaaaa- 
d*yl paataa wlllay
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laaaatraa praalaU la aapltalal I fa aama aw La fwada- 
aaataLa (aawataraa, tatiadaraa, oaplLarltataa dlfwala) aara aaa- 
dM La raaLlaawaa laaiaArllar Llplta.

f. CapitalaL II al LaarlUl paaa la wvldaatl pUaal- 
paLli faatwrl aara LmfLaeataaal rralataafa wtaaaalwl a imtlalri- 
Lar llplta. Plata aaaptla aw laflaaa$4 aamalflaatlvl a-aa waaaw^

- raataL 4a llplrw, a,
- ragaaltataa aaprafafal,
- tlapaL 4a aaaflaara paat Llpira, $
- 41faraafa ia aaa^laat 4a aartaa a aataziaLala*

W. Waal. .

3. Caraatlrlla a^arlmaatala aaprlaaa la aapltalal
IH aa awaint al avitaafiaaa laflaeatala faatarllpP taaa^la- 
aa^l la aaaarlla llplall atwlwrilw warbwa CHa, W1O, 0M4H 

a alia j ala Aa Uplra BCa Mala, BOaAglaOA. Zaalataafa la 
traatlaaa ala pratalar Uplta ylAlaa$a a-aa raaarwat la Mplwaa 
o^alarllar AlalmiLara (OM1O - QLOP5A) la taapayalaal rlAlaatl 
H50*C ca anaj BCa pl aaa$laara La taapaaatarl paat Hplwa 
paata 1 alaata.

4. HaaaHaPaLa aapaylmaaWalaw AatarltA vaLaataLal 
aawa 4a aaiaat pa aawa-1 imp Maa pwalaaaawaa Lar atatlatlcl 
aa faal taalaWa prta aalaal aataaal la Waaa aaar pragma 
apaalaLAaata 4a aaLaal aarlaa la Llapaj MHMW IV. IwatlrlLa 
aa arltat aawaaLlla4aa raaaHalaLaw^ aa fwat varlflaata aarw- 
La^llLa Llaiara pl aallalara 4a tip paraballa, pwaaM) pl 
caralatn 4a Up 4aa* Irapta. la flaaL la baaa aawwla^lal 
aaLtlpa a faatarlLar a faat paalblll aPtlwaraa waal faaa^ll 
aPlaoUv, alrala 1 a-a varlflaat a4aaaaai,a aa4alalal aa taataL 
V aL Lal PlaPar. WaLatlaaaraa praWLaatal da apUa a faat atfl- 

lapaaia4 aaa41tll raatrlatlva 4a raat, tlpp paaltlv pl 
atlLlaaraa ataLarllar aartaa AlalmlLara aa praWa.
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Maatlflaaraa aptlaalal a-a fiaat atlllaia4 aata4a 
aiat^rli aahaaatlva paatra 4ataaalaaraa valarllaw lai r pl * 
Wi 4aalltla paatra latarmlaarwa walaril aptlaa a tl^alal 4a 
aaa$laara paat llplra.

I* aaaata aaa41$M a-a!4aatlflaat aa aptla paatraw
- wapaaltataa aapra4a$alar 4* - 144 a
- raatal 4a Mplww & ? a - 4,1
- tlmpal 4a aaa$laa4a paat 11,1** t- 44,54 ala.
- 4Lfa*wtJ$4 4a aaa$laat 4aaar4aa a pra^alar

llplta a - 4,45 - 4,11

5. laaaltatala aaparlaaatalar intraprlaaa ata41ata 
aa ajatarwl alarwaan4al alaatwaaiaa aa paa ia avid*at* ara4- 
taarala aapaatat

- 4ifaala alaaaatalar la latarfapa atal - aliaj 
4a llplra aa praaMara la Malta tprlaaflla*!

- fawwaraa aaal aaapaa lataaaataMa Wa-Oa-4! aara 
4aaa la aHrlraa raaiataapal imMalrllay llplta $

- aoapaaal a faat paa la aal4aap4 pl pa alaraaaap

4. ia taaa atw4111a* pl aapaaiaaatialla* latraprlaaa 
a-a alabaaat a tahaalafla optlalaati 4a llplaa taaa a apala- 
rllaa aa*4aa aa apllaaMlltata la awaliaaaaa plaaalar paataa 
aaaataaatia 4a aaplal.

Aatarwl aaaal4aw€ 4aapt oaatrlPwtll aalwlaala
a. WtaMllaaa aaa* war*la$11 iataa wwalataapa la 

taaa$laaa a ia41a4*llay llplta pl aHrlmaa raatarlla* 4a llplra 
(r), rapaaltataa aapaafw$alaw (*^), tlapal 4a aaa$laawa paat 
Mpira (t) pl 41fawaat4 4a aaa$laat 4a aawtaa a aatarlaialar
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b. OvlOaafleroa oa ajatorwl oleroaoadol alaatroaloa 
a traaafoae^Lar dla ImbladriLo llplto, nwtoroa aoapapLlar 
latarwotailol.

a. Obablllwoa ya baaa propraaalor la aalowl oaatoaa 
a aoraaliOObll wwaaltatala* oap^lmeatalo, varlflaaroa aorola- 
tlllor llalaro, aoLlalaro 4a My paaobollo, a o ore La pH lor 
aelialare 4a tip 4oa4 4ropte pl a ooralaplal Mltlf* aara a 
ooaOao la aola$loaaraa pwoblaaal 4a optlm.

4. Olaboraroa 4a tabaolo^ll 4a llplro taro a pleoo- 
lor 41a efol pl opol laoalOabll oaro ao pawala roallaaroa aaar 
aoblabltoaro 4a oAL4ar4 oa otrwetarO alooolarO (41a a$al laanl 
dabll yi opal earboa) peatro aotoarelo Nloaol oa pa taro iatro 
500 - 1500 cp, roallaaroa aapapolor 4a fbwaj poabra aaww a4ia- 
olao, pwoaaa pl paatww waallaawaa aaor wapawo ala aatotawla- 
molar DMCIT yl ala loaoaotlvolow Plaaal alaalwloa. Pwta apll- 
oaraa ia pwaatla4 a aarawMwllaw tatrwprlaaa wo aw4Aaaaw4 
aaantoarolo afoota oaoaoalaa< aaaal pala waallaaraa $arl a 
aoMaMtaawolow 4a o414ar4 dap! tahaplofla pwopaa4 roaalOl 
o oaoaoala valwtaz* 4a paala 400.000 ^(pa.

PwoOlaaola aara aa OaaaOiW pa Oaaa oawaaHHilor 
afoelaata pl apowtalal owi^laal a4aa aiat Kna^toawolo)

CawcotOwl paatra 41mlaaawaa 4afaotolow 
ia iablaOrllo Llplta.

5.3.0. Cawaatawoa laflaaapal ttatporatarlloT rl- 
dloato yl a toapowatawilow aaOaata awapwa tablaOrllow 
Lipite.

5.3 3. Caweotawoa la oboaaalO a imbLaOrilar 
Lipite.

5.3.4. Klaboaawaa aaow matoOolooll ** optlmleaza 
a preoeaoLor 4o Llplro paatra alto oeplari 4o aatarlale.
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Nalaaaawa la aaaaiaaawa a e<a,*a*atat*r 
laflailaww 41a aiiajaie 4a u*M*. wala aia^aawwaa *a aal 
aLlaja al aWallal tataa^lwil elaaaawtaa aaftaiWwa la wait 
aaa aaa^laartl aaUMtll ImMalwHaw Ualla.
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c u p a i H a

IJCRQDUCRHE

1. PUADAAMTAM LA HPTMA 0TPM3MLQ*
CAMO*

1.1. Ueeetarea
1.1.1. MArlaea fortelor de leg*ter*
1.1.2. Tlparlle de adaarbflo care ee prodoc la inter

face aetel tn etc re enlld* pi aetal Lichld
1.1.3. Necenlaanl moctArll
1.1A StablLlroa adrlail wngbialal de contact
1.1.5. Proceecl de oxi da re al enprafbtelor de ofoL 

carbon

1.2. Intlndoroe
1.3. Capllarltetee
1.4. Llaaatla
1.5. Dlfaala in proeaoal de llplre
1.5.1. Dlaolweroa aetalalal do baa* in aliajal do 

llplre toplt
1.5.2. Al gratia allajolol de llplre ia aatalal de 

baa*
1.5.3. Poranroa coapnpllor lateraatalici

1.6. Crletallearoa la llplre
1.6.1. Poraaroa gomenllor
1.6.2. Croptorea orlontat* a orlatalelor

2. PACTOHII CAM inPlNMTAAlA PHOCHPWL PP LIPIHP

2.1. pbctoril flalal-ehlmlol
2.1.1. Icflaent* aaterialelor de baa*
2.1.2. laflooafa allajolor de Llplre

- allajul BCn
- allajo Co-An (alaae de llplre)
- allajo on content do erglnt
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2.1.3. laflaenfa flaaalal decapant aaa ataoafeml 
redaodtoare

- Pyaanl decapant
- Atmocfem reducRtoare

2.1.4. Inflate^ ragoaltM^li aaprafe^el

2.2. Paetorll eoaetractivl
2.2.1. Inflaenta tlpalal iablnNrll
2.2.2. Influenza reatalal de llpire
2.2.3. InflMRfa mdrimll a<vrafe^el de llplt

2.3. Factorll tehnclaglcl
2.3.1. Inflnenfa pre^tlrll eaprafe^el
2.3.2. Inflaen^a aedlulal deaoaldaat
2.3.3. Inflaen^a reglaelal tehnoleglc

3. CmCMAXI XCEHDCNTAM HU YIN) MAXIMA MMSTBMI 
DBUMRILCR LIHTE

3.1. Oblectlve pi aetadlcM a caroetMrllcr enperlaeatale
3.2. AlexaTea aeterialelor peatra experlmeatdri
3.2.1. Alegerea aatenaielor de bead
3.2.2. AlexATM mterialelor de adaoa

3.3. XxperlmeBt&ri In vederee evldeatierll laflaea^alor 
dlferHHor faotorl tehaolexlel aaupaa adrlrll real 
teasel la trac^luae a imbla^rller liplte

3.3.1. Inflaenf aerial 1 roatalal de llpire
33.2. Inflaentja r^toaitntli aaprafe^el
3.3.3. laflaenfa tlmpalai de mea^lnare

3.4. Analiaa reaaltatelnr eapMPlaeatale
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