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Industrie oiaeotoloi dept cu $ iatorie roletie so or SA
- psiaul Orewot pentre fee riceroe lisntalsi nanit "cineot rort- 
laod' fllnd el oot^lasulul Joseph opdin, ulo Idas - s inre^&- 
trot noi aloe depA 19oo o dinamioA specteeoloasl. oc^nia, care 
prin prouua^la da cleast roe lice SA io 19^4 de cce. 1 ,o ollioeuc 
ante a*  situeasl io prluele 2o do tdri producatoem dio lone, a 
daavoltnt la riadul el, acceaSA laduatrio aproopc io acelevi 
rite co ^drllo oole ^ai uejwoltato. ^e io pr&soie liail ae cco*  
Jo t cl/d peas la iaac^leae is anol 1900 la anemic el plod La 
llnilla jooeroo de 3ooo t cl/d, coaoMoe co colcuLetj^rc so ^rocec 
o-e ocrdoiSot on orua lon^ pi plia do rauti^i.

JolSol calitotiw dor Qi coutitrtiw ool aei in-rcsionaEt 
a lost realisaS d<O)A 19op clod o-e psa in ijoctiooe Linle 
do ooo t el/d po pMcodeol oaeot.

a proooaisoesA, po baao bos&ririlor *4  , ca ptuii io 
l?jQ preetic intrant^ produc^io de eirnoot a t*rli  oA ao rcoli- 
aeso po proeodosi onset.

In flosal teooelo^c de laOricaro a ciseotulul pracece- 
Lo ue oirtmjlro apaf in doeA fade ale taele pi ansae lo prepare— 
tree ao^crilLay fpdkMt vi la JOtlaerea clmootalol*

at iliad lapor aa^a todaclojicA a pisaoaelar do olroo- 
tire pi a Inpl catlilos eoerjetdeo po care olc la edoc, prlo 1^- 
erarea ^o latA o-e (states ad ae apra^ wooeeoilaLoo toccatas pso— 
oeee.

Leerarea eato structuretA po opt oapiSole, coprinsind
IP tooele, 41 tlgnaA pl 1*  de re^crlri aLblioGawdlca.
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— Introducers' - taco o prezootare tgcnepaM

* laerAril.

- '^^irunplreo pi eaijen&cle ener^tleo oe- 

tuelc" - face o puacre in Wad atabiUnd ponderae proeoscior da 
mAruo(;lre Ain induartrla elMotelni In balance enerettloA a 

ananltl.
Yobouetl tn accat capital aa face di a aacclntd troewre 

io rewiatl a proprlctapllor flalee ala aatcrialolar eara inflaen- 
toaad coapartarca eccatera la taAr entire, meatloaiada^e pl dlreo- 
tiilo principals in co c aint orientate cercetArlle intrcprlnae 

pa plan noodlel*

Ceoi^lnl - "CooalGerapli jcoerole aaupro 11 aioli 
odruatlril aoscrlalclor criatallne", proclot 1 a aerie do ar eata 
ICfjato rupcrca -^tcriolelor preaan pl de factorll eara o in- 
floou$oaaa*  ^e ioccorc^ botodatA preaenterea, pa bane Useratorll 
de apcelalitcte, a ucctHiiauulul ruperll carnCtcdetic io canal 
opera pill(*r  de aArsm^ire^

^aoiaolul IV - ^baaala tcorotlca ala flalcll nAruDtlrll*t  

dupA cc praalotA cerlo^ala pa care ar trebul a& la aatidael a 
cccrla adaawata a adrun^lrll pl ere ML e&$ pind in prasoot^ nlal 
ana din teorllle cnlsc o-a iDdepUdt aacata eorln^e^ lace a tra
cers alntetlcA in rewlalA a prlnclpaliler tocrll pl relabU azle- 
taote in llteratara da opeelalltate.

Gaeltelal V - "stodlol pareaetrllor tahnlel cere earec- 

terloeaad eonportarea natarlalolea la adrun^lrl" aoprlnde^ in 
?ri^e aa parte o preaeotaro a accater pereuotrll tebnlelw

In eeatlnaaro eata praaantat atudlal iatreprlna de aader 
priwlnd eaapertaroa ^reoulelcr Indlwldaala da ellaebap la aen^
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pre tian*  leotA*  ^pA deiinirea uotluai Lor ioloiiite (jronula Indi 
widuela, comprcaiono lontA) pi procontarco satcriolului u till act 
tn iocerodri, preeun pl a apareturii pi ^odului de lucre slot 
date reaoltatclo ob Minute. co baaa oecBtor date o-ou ata^ilit o 
eerie de relatii nateaatloe eere uescrie nest 1 de iisel o serie 
de paranotrii oaraeterintiol soLicitAr ii La coepreaiune Lenta.

JrjArindu^o oca lap! tipis, oe presintd is continuaro 
otudiul cooportArii ^anulelor iodividuale de cliucLer La ^bo 

dioonic, dtndu^sc rela^iilo oateaatioe deduce de autor, rola^li 
ee oareeteriaoosA acoaatA oolicitare.

CanltpLel VI - "t^diol dinamleii prseeaelor de aicinere 
e oliocbcrwlui io difcrite utilaje de Laborotor" euprinde reeul- 
tatelo obtinute de eater Is mAeinareo clinch crului tn tret ti- 

puri de utileje de laboroter, reapedtit in rcwrA tnelinotu, tn 
laborotor pi tn seers orisootalA, tip Jood.

dupA co slat presentate oebcaele pi dotelo coostruetiwo 
ole occabor otilajo do labarator stot ewideo^iate o eerie do 
oorolapii intro diterpi pere^etrii al procecslui de aid aero, 
/teoato date on eferit o Imagine - eelitativl in priaul rtod - a 
aodolei de doefdosroro a ndeindrii in diiorite ot lajo, peami- 
tiad olo^oroo otilajuLei do laborator opt-a peotrw otodiol elne- 
ticii a&rimtirll.

* "-tudinl ciootioii ndruotirii" face io 
prioo ao pa to o trocore tn reeiatA a locrdrilor fondanentale, 
^roeun pi a teoriilor Dodoroo ro&crit^re la ecoeatd problems. 
In parton o dose a aocotsi capital, autorul preaiotl an aodol 
son, original, al eineticii pruceoslui de uArun^ire.
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odelol propwe ecto inaopit de e proaoatare detoliotd e 
eparetolei Msoon tie aJutAtor. in ultimo parte a oe^itaioini 
aint preaeotote eaperimootirllo of ee two to pentrw werlfieareo no^ 
delulai propea preeea pi eeneloaiile ee ae deepeiad din analine 
oodeluloi nine tie proper*

Cnoltolul Will - "coocinaii''- cupnodo, pe do o parte, o 

aLnseihA a eonciaaiiior tree*  do outer pe boon eaverlnaatArilor 
preaenteto in locrare, iar pe do altA parte, preeintf o eerie do 
diroe (11 de invoetiGaro, ee aplicebilitete p roe tied, reiopiro 
din oeeaetA eercotare cu earactcr funda-eowol*

Autoroi tine aa mulmoeaacA in nod deoaebit tow*prof*dr*  
iOt,. Toon Drd^oi, peotru ^odul in core 1-a iodronat in oiabero*  
rea acestei iuordri.

Aceieapi ealde anipmiri aint adreneto ^i tww.dr.ing*  
loo Cotea pwtru eoaditiiio eroote eoteroiel pentrw eieetoaroa 
caperiaectariior, peotre opr 1 Jin al norai aoerdeO*

Au tor el tpi exprini r^*moptinto  fa(A de cola^ii do moocA 

peotru oprijinel de earn a-e bocoroi dia parton !or, preew pi 
peotru aehiabul froetuos do idei pi i^preaii in diieritelo fane 
ole ccrcetdrii*

ieteMl
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Prueancle de oAruntire reprcalnti. in actuelul atadiu al 
tebnoleglcl clacntulal. tmul dietre cel nei sari conaumasori e- 
neriotlcl, ale ab see bi nd pinA In 3$4 din taer^ia elec trio A pro- 
dual pc .Ian aoadlsl (1); dlntre oceste preece, cele din indua- 
tria oimentulul atnt de deperte caia mai marl con^mna.oare da a— 
nergio. pooderca lor. din treat punch da veaere. ajun^tad pinA
la oca. 4? (1.2). laduatrim da elment a l omaniei a consul In 
anal 19u3. 14?6pp6 ^. 4 (3). Jaed aa aat meaaA pooderea medic a 
conaomulul da eoergla elootricA al inaCalatiilar da m&runplre din 
aceeatA indoatrle la aca. 7o roaultA aa in :omania a-au canau- 
mat tn 1303^ pa pmcaaala da aArun^ira din induatria cimentului, 
aea. Io33389a^ adicA 1,4? , din :otalul energlel olcc rice 
produsa in ^arA. reapoctlv 2,34 ,*  din cooa^ul total aa a wjla 
elaebrlaA din indeabrla republic and (3).

Acaaba da ba pea in ewiden pa laporban^e eacnomicA deoee- 
biWA a proceanlar de mirun^ire, pmeeae earo an iACUh obieebul 
a nuacnoaae abudll el cercebArl.

In ultima wrome eercoMteri din noaeroaae pari wi-e"
arleohat cercet4*rile  adtre ^miuQcarea ilaiali pr^ceeelei de ua- 
rua^lre. eooeeotrincu^e eaupre unor proprlet*61  pe eare opcre- 
;i^lc ue aAruntlre la coaler! aetcrlelelor t,l care pat Inlluen^a 
calitu^ile lor din punet do wouere al ut^liadrii, com aint !

- -jot-lfiearea anveturli criocnllne^
— a true tare aeprafe^clar Unoro formate to proeaeul de 

mdranure el actLwltatee lur ehimiaA;
— medul de uea volt are a f^j^il^rt
— feetnrwl do fumA al t^oulclor ;

BUPT



- diatribuCla granuloaotrieA.
Scopel aces tor atudii eate de a optimize protean! do aA- 

ruo(fire, io eeoaol do o so obtine anomite caracteristiei de utili- 
zare ale oceeboro co conaumori eoergctice jinime.

^Aruntirea taste uu procee Sebnologie prin care so reali- 
zeazA redueeree diaena^unilor patticolalor din earn rate aloASult 
on materiel granular, c^rula i me a*odlfied  Mtfel dtctributla gre- 
nalometrieA $1 i no mdreete auprelate epedfieA.

Comporteroa materAelelor la odrucclre depinde de no enaaa- 
blu do propriotACi fizice ole cAror inlluenpe oalitatlwo aeupra 
pcrforman Color inetala^ii lor do mar un tire no aa putwt fi iced sta
bilise co eloritate, d$Ql ele slot in majoritabeo caaarilar owi- 
deote dio puoct de vederc celltatiw.

Diotre proprietAtlle finice ale motcrialelor core influen 
Ceazd comp or cores lor la mdronCire ae aentioooezA *

- forma Qi dimenalanile granolelor do notorial la lotra
re a in utllajel do mArtmtire, Granulale ae mAruoCeao eu a tit aai 
greo eu eit aiot de dimcanltmi me! alel;

- duritatoe materialulni - a cdroi ere?tore ooreapoodo 
anol resistance aparise la eiorturile de frozentaroa deal wool 
SendlnCe a granulelar de material de a r mioa aai molt in sons do . 
aociane a orgauelor de miruncirc;

- abraziwitaSeo - core JotermioA Maura or^^aoelar de lucre 
ale utilajelor de a Ar on tire ;

- umiditatea materialului - cere Arebuio aA fie$ pentru
a ae fooo maruotirea in bone conditlani fie cel nlel de 1-2 .1, fie 
moi mere de 3o io domeoiol oalorilor Intcr^ediare exietind po- 
riejlal bloc Arii uS*lajelcr  reap oc Siwe co no Serial lipdSt
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- tenacitatea - a cdrei cre$tere coreap unde ii. malto crzuri 
CM in^rounari ale operand ae frs^eotare ;

- adeziwltctea Moor ma deride - core faworl^eemA atit forme 
rea in pmralel cu airunplreo, a unor ajlQuerAri de par ci cole, eit 
si liplrea materlelulMi pc or_^nelc de lucru ale utilajelor oc mA^ 

ruo^ire ;
- etero^edtetee aatcrioiclor - care conpin, in oaj^itetce 

ca^urilor, (^raoule co compordri diferite, o^r^^is de -^ar^plro 
a^iod un came ter aelectlw, frecpiunile x.ai _,reu de
tiiod moi mult io ioatalanila reopecUwe.

0 aoaliaA detaliatA a inilucn^elor ca^titate ale tutur^r 
factorllor cltan - de ememplM aaupra pr^ouctivit^ii utilojului 
do mdrMO^ire aau eaupre couhumului apecif^c de ener^pi'? olectrioA 
pentr^ realiaarea aceatd operapii - cate foarte dificlli, a^t&ol 
eA, in preaeot, cercetArile core ee intrepriod pe plan mondial in 
aceet dooenlM aiot or^ootate in donA dlroctii prlocl^ale *

- Manrlrea ^ocaoiamilMi r^pcrii ^1 atuolllrcc pare^ctrl- 
lor care caractorizeocA aceat feoonoo, atudli care eu io 
wedere io racial rupereo aetalelor, <^ar core pot furniae 
pentru coaal oo^enalelor mdrMotiiA to Industrie cimcuto
ld, uoele indica^ii ioterooaoto, de ordin colltatit;

- defioireo ti detemioarea tolcrilcr uocr pometrii co- 
raeteriatici al dferlteloraaterialc, dio pooct do Vo- 
dorc el eonpcrtirii lor la fratpae^tare.

III. CoNSldiitAHI ancan H4IC1I i^r-UNTIRII

hoperoe materiel*La*  a foat etudiatd ami intii io logAtura 
co aneoaitatoa atedlirli unor criterli Je roaiatcnpa utiaia6a.le 
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lu practice in^lnereooed, peattv calculul de dinenaionare, ato- 
diiodu-ee foocmeoelo care ao deafdpuard la niwelal atroctorii 
atomice pi wMloculare pria uraAriree cfactelor obaervebila la 

acari mocrooeopicA, ajaa^ada-ee la dezvoltlri teoretice co con**  
cluali aplicabile in prectiod pe baza nodal ului de media continue 
defor^abil, Accat mod do odor dare a prooleaei evacuee lead la Li- 
nitiri ale criteriilor elaborate - de eaoeplQ criteriul teuslunii 
aor^olc ecu tan^cn^ele teaxiae, col bl lei dohr, criteriile oner— 
jetice, etc. - pria foptal cd model al to ora tic atilizat nu poste 

cupr^Mie influenza caractcristicilor do a true turd, earo, estfel 
cue aa aritat-^ clar cercetdrile aai receato, eiot determinante in 
eptrivia §i ewolu^la feuonaoeior co rupero,

nimltArUa biotite au oeveait eviuente odetd co dezcol-
tarea de aoi tipuri de conetructii de nore perform ancum a lot 
cele aeruapapiale, coaatructii now ale aodeme, etc, in special in 
lejAtura cu neceaitatoe de a co iacdrea ele eotcle oce tore moi 
aproapa do limita de rope re, iboria clades ipi pierdo deal walaoi- 
litatea tocaai in domanial, de iateroa deoaebit peotra luemrea de 
faH, al ^ocaniMclor iotime ale ruporii ooli-elor, ceca co a de- 
termlaat aparltia unoi noi dlaciplioe, caaoecatd sob ntmolo de 
^aocenice ruperii matorialelur", ale edrei uri^ini co re&daeac in 
locrurile lai Griffith do La iaeepatul colei de-ol treilce ceceoiu 
al eccjtoi oecol (4).

via punct de tedere al otructurii aolidelor cl d iaflu- 
eopei ^ele eaupra proprietotilar ecestoro$ concep$io mGloeulard, 
atit do util*  in domanial gazelor, conduce in ablce cezari la coa— 
cluail eroua&o^ x)14.dele pot fi alcdtuito a tit din molecule proprie- 
ziae - cea foarte rar iattlait - oit pi, Mi aloe, din atoai, ieoi, 
electron!, etc, diapupi in re^otolo de o aero varietoto, diedwo
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car*  ae cl eaal (?) *
a) jaxtapunerl de a to ml far! aarclul else trice, iomlod

criotale choice (gene noblle) ;
b) t^HJp&ri de aboai oedri, edod electron! coaunl In

cadrul jrup&rll, cer no $1 abomli din jrupiri adlacante, ait^a-
tie In care ae for&a crlatalo melee u loro tandro #1 cu greu-
tate ^eeiilcA redual (aolf, eodln, metericle Qr^aolco), fila-
oenlo (aelenlu, aroenlc), fol (uraflt, molibden) $1 crl stale die
^aatine, Bclldteae po nlci o d^rcctie, foarte dure:

c) gruplri de aComl co aaraiul alectalce, dar flr& clee- 
crool comunl, foraind erlatale lonloe aimpie (.s&ruri, acini, al- 

calli);
d) gruplri de odd co aarolnl electrice, fwtnd elcctruul

coauni tn luloriorul gruplril, dar nu pl intro grupurl, putin-
du-ae fur^a criatele ionice complexe, de dimension! foarte mici
(dlferlte adrurl, acini, elcalll), atrueturl flur^ouc (aabest), 
plane (eicl, argil*,  substrate cr^anlce) gl maalve (dlferlti 
aillcatl))

0) jux^epunerl de abonl cu aareini pozltlwe pl de elee- 
tronl, f^raind cristele neteliae*

In afar! JO prlaal pip de atrwteri, tn care on InWer- 
win deoil for^e Van der ^oale, de naturl Haled, in loale cele- 
lalio apar, ialre peraleolelc care for mead diferltelo tlpurl 
do oalatale, forpo mall aol marl, ce pal fl ccnaiderole ce fllad 
legltMl ettlmlco*

In pracnlca adruaplrll aaterialelor din indualrla almen- 
lalel 00 iulilneao io apodal atructorl de llpel "e" pl "d", elc 
panind probleae inwlagerll 0 dad coiegoril de for to, reapeotlw 
eolo diaWre criatdo pl cole, atalt ad aarl, din Ineeriorul
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criatelelor. Contrib^Ha me ea tore din umd la conawnl Wo tai do 
eoargle pentra realiaarea ira^aentdrii eat*  an aWit moi marc an 

ait finepee co trebwia abpinutd eata aai avaosatW, in report aa 
dimenaiunila cria^alelar, aa filed aai iaportentd in caaul maeinarii 
materiiler prime.

jab aepinoea aforturilor axtealowa^ repelale cristallna
aa pot dafvrua ca urmare a unaia dintra nradtoarele proceaa *

- aluooaarea in plana pi pa direa$ii preferential  ;*
- maelaree, care conatA in coplaaaraa anei pdrpi din repea 

aatfel inc it aceaatd ai aa daplaaeaa, in rapart aa am plan - plan 

da maclare - intr-o poai^ia atnatrlcA ;
- pierderea loeald a atadilitatii, re^iunea reap octi vA 

treeind orunc intr-a poaiyia iaclinata^ lenooen intilnit in cazul 
aollcisdrii la compreaiune a cr^asaleler baaagoaala pa o diractle 
^a rale Id co plaanl ca daam.

Crepterea in continuare a efort urilor duaa, dup& uaforna- 

rea cristalelaa ai atlngaraa oner niweluri aoreaponadt^ara da io- 

c arc arc, la rnperea lor, care aa poata produce in do ml moduri 
f undamaotale *

- rnperca prin aaparara aaa alivare^ aare implied daafaaarea 
lagdturilar atamiea, perpendiaalar pa plaanrile in earn aceatea 
dint cola aai alaba^ aob aa^iunea eomponentelar nar^ala ala tan— 
aittniloro

- ruperea prin lorfaeare, in planari an daneitata maximA 
ae atoal.

Kaziatenpa teoreticA la rnpera a mater lain lor a ria ta line 
aate de amlaatA de forpele de lasAtuad interabaalae, earn aint 
ra&wlteaWele diotre farpele de atreepie pi eale de respingere,
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Plg*l.  - Tor^e da laterectinne atomic^ (4)
C^ - conrduuata po&iHel da eehlllbru ;

- Ita^iiMa da and! a formal apr^xiaatlve 
alnuaddalo da la^turl.

^reaupuoindu-ce cd anergie aecaaorA pcotrw cceprinucrca 
calar dead la^a ala plaaulsl da aaparara ease ecbivalentl an cncr- 
gia Buperfioiald a a al or dead aupraiete fonaote, acejase fund la

indul al a gall aa laarwl aeeanle al for^alar da IcgaturA, tla- 
pul daplaa&ril aalar dnud pArpi ala criatalnlul pa a diataatd ^/2, 
coraapuuaMoara aaalparlaedal fu^a^lai alauaoldalc acre aprujcimeazl 
acua^la realA a formal da lasuturd; a*ea  celcalat, pa daaa Jeterol- 
odrii valoailar anaaglai superficial*,  a mcdulalal da alaaticitate 

^1 a d a^ao^al da aablUbaw istarataala, ra^latan^ala Waarcaica oca- 
mala paatru diiaalda aasari ala. Vai aril*  ^aalSa aint apraapa da aola 
uatamlaata in and direct pa cala asperlmentalA ntMi in canal aona- 
eriatalalcr care ua aea^ln dafaete de re^a. Iu toate eelelalte aa*  
nurl, resiatantele detamiaate aaperimeotal aint aai olel dealt celo 
taoretlee. leeate dlferente aint atmibulte in present, de aajealta- 
tee eereettailaf, detacdw de retea ale aatarialaler tednita pl in 
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apoeiel dlferitelcr tipurl de dialacetli*  care feworiseea*  Aafor- 
aaree redeleter (4).

None eomceptio aaupra ruperil material*?  lor considert el 
aceaata onto no procoe potamic locolisat, la orlginea ciruia ae 
g&aeao diferite tlpuri de imperfeeSitmi ele microetructurii, cMt 
aint micrufiaurllo, dialecatiile, impurity pile, etc*

La niwel aaeroeeopic ae dieting do nA tlpuri caraeteria- 

tice de ruperl *
- ruperea fragill see prin eeparare, care spare la an 

niwel de tenaiune nice d^finit, pond area princlpalA a conatmulni 
de onergie al proeeaulul fiind represeotatl de cel neceear pentru 

inwin^erea fortelor de eoesiune ;
- rope roe due till, care ae deswoltd pregreciw, prin de- 

toralri plaatice, oe la an niwel initial al tensionii la an niwel 
final auperior, lacrul meeanic necesar pontru def arm area preoer- 
^jatoare ruperii a wind pool area cea msi mare in edMunal energe
tic el procoaulai.

AeeeetA diforentiero naeroacopicA oa ecto rigares corolatd 
on aodurile stractarale de ropera. Aatfel, in canal ruperii prin 
eeparare, initierea procesalui poete fl precedett de defantatli 
pleotico la niwolul aieruetractaril. Hal trebde remarcat cti ra- 
perea prin separare es e faworlse^ de bloceree dlelocatiller pe 

eteml intersti^iali, impuritatic ate*
La metale ae pct ebserwa a^bele moduri aecroaeopice de 

rupere, in tiap co aaterialele aupaee miruntirii in Industrie cl— 
mcntulni aint preponderant fragile.

DetemainArlle esperimcntele ale reziatentolar la rupere 
ale dtferitolcr materiale, chiar deed aint omaoetato dupl o tehnlal 
inwariabilA, eondue la rosultate dif er Ito, a eArar variahiUteta oe 
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peat*  eapllca 9*1*  iaptal cd ru perea, ill nd aaoraata de defectele 
alerootmctnrole men^lonoto, octo un fananen ales tor. AceestA db- 
aerva^io pootc constltd ^1 o czpUca&le a faptulul ea varinoili- 
tatea rosoltstclor erperlnentole eate nult mat prooun^atA la canal 
reperilor fragile dealt io cel al ruperilor ductile, precedate de 
JeforboHl plaattco inportante. oczvoltot aatfel o coocep^ie 
proOaOiliatieA deepre rupero, care, in ferae aa cea mat almplA ae 

baaoaaA pe urmAtoarele Ipoteae *
- oefectalo aict repar tlsa to enliom in vol urn al de mate

rial ooualdorat ;
- no so prodeo interae^lnni intro def ecto ;
- azleeeDta enol either defeat do iuteneltate critlcA 

poote omorae rupereo in volocal conalderat.
Jo dmooetreasA cd probebtlAtateo da rupees eate oatA do 

relatla *

P * 1 - e** (1)

in care *
V - voluaul boed&ll de materiol aupuoa mlruoplrli ;
a — co^lcient Gaperlaental, f one tie de lateoaltetea gl

modul de epllcare o oforturilor.
laeeatA ooocep^le va fl etilAaeta pcotru iDterprctorea 

onera di nt re fononenole ce apnr in codrul pr^cesclcr do ^irtm^lro.
I'ontru apllcagille Set alee, an intcres deoseoit 11 prozintA 

otedlal fanocaoalul rupeAl la alvei taacroeooplc, eu cvoluarca con- 
tltetlvA a paraaotzilor ell carocterlatlci*  mtrucit rupereo nato- 
rlalelor ae prodoeo prin ueavoltarca unor & iaurl ^1 cavltUl care 
- deal aptruto prlnsr-un procoa la nival Microscopic - aju^g la 
dim ea slant fa^d do acre dot al 11 la micro str seturii (revenue eriato- 
11DA, dlaloootlllo laparltltlla) apar nc^lijasile, proceed poeto 
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fl tratet tcorotie pe bam model ulol mediu continue cu fiaurl. 
Prob leas bate abordabilA prin oetodole on erale ale termodi maul oil 
partlculariaete la otudlul echllibrulul an ergo tie al flour!lor ol 
pe oceaatA cole a-ou atablllt erlterll nol do roaiaten^A (Griffith*  
aarenblad, Irwin, ate), cere so referA aal alow la calculul pleee- 

lor metalice ie^lnd deci din donenlul temal lucrArii da fe^A, dar 
al cAror atudlu a evideo Hot unelo f enomcne care ver trebel umA- 
rlte ;1 in cerceturile eaupre ci&runtlrll rocilor. hatful, valoarea 

critieA a fectorulul de intooaltate a teuaiunii (deficit do Gri
ffith), capahi 11 de a deelanpa propajarea iostabllA a unei flaurl 
?i oci ruperea, create cind dlneoaiunlle ^ronulelor ecad el clad 
temperature cre^to pi acado cind create dtoaa do apllcoro a aar- 
cinil H cind ruperea are loo in modll active sac aub actluoee ca
di aHtl neutronice.

DupA Bond (o), caracterlstlc pentru opcreHilt de alrmtire 
oste neceolamul rupcril unei buoltl do rood de form! neregulotA, 
prln coaprealuae pro.jKcivA^ ale cArul face slut urmAtuarela *

- sfArimarea punetolar preeminente, in care ao eplleA
1 oracle ertotioare !

- conprlaorca ?1 uefamarea roc 11 pl ere are a in maaA a 
unei dlsi.rlbutll de teoslunl in fuoetle de forme pl atructure el)

- depAplrca io anumlto puncte a realsteutal do r^ero, 
ceca oe duce la fonjareo co flaurl)

* rcdlatrlbulroa tenalunllor pl a onergiei do deformare, 
care se eonccntreczA la ewtcenitAtlle flourilor, dotemlnind en- 
tiouerca lor pind cind bucota de roeA oedoaeA )

- open tie, in paralel on face precedent!, a unor concou- 
trirl aeounaare co tenalunl, care produe amoreo de f io^wl pi rup^ 
tori supIlmentarow
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AceeatA concepHe aiatetiaeazA destul de bine coocluzille 

aaupra rsperii aolidelor pi etideoplazA cooplcmitatea ienumeoolor 
de n&runylro e rucilor.

^Lap de aproape an aoool, prucesclc de Aorun^lre eu foot) 
utudiate Mb oepeotul enersioi conBuaose in tinpal n^ia<ril. 
Aoeat mod do a privl problema eeco cor oct ci lojic, ^entru cd mA— 
runpiroa, du^A cua a-a arstat, eete uo factor docieiv la stabili- 
reo pre^ulai co coat al iauriodrii ciaeotulal^ iar energle coaoo- 

tA peutru aceaeto eate detcratA ia aare . arte pr-eeselor de mA- 
ran tire.

i?eooritA oceatal fapt^ amacroci cercetatorl au clatat aA
elucidece accjte lea on one yi ad oleb^reae o t curie a ecvatu, care 

ad omroopaadm realiJA^li. Cw toote cercetArilo intense de^CAtarote^ 
pinA tn ivatteat nu a-e pwtut elaborw o toorio unite rd, edectatA 
pi werif^coblM in praetiaa induatrialA a ^Areu^irii.

) teorie adoowotd a ndrun^irli ar trebui aA aatisfacA a 
eerie do carinae intra care ao aen^ioneazA (7) t

- aA cap lice diatribu^la raoiaten^el particoleior de di^eo-
ai^oe dotA prooaa pi relaxin di nt re raaiateo^ala particolelor pi 
dineoaluailo iar.

- aA dofloeeaaA diatwAbo^ia dapA nArina a natarielului re-
aoltat^ pentad ia rale pie aoeaatA diatribotio co tipui pi denaito- 
tee ior^elor de Ar entire,

* aA cap Lice po deplia model do etilioare o oneraiei in- 
tr-aa proc os do auM fire, deal at orate deed eoergLo, aau o pome 
din ea oe tmonafetA oaten olulai po JdataA ce ^inc^eo acoatuia 
orcotc ooe.dooA ooergLo eete ovacuoW totcl oab iaruA de ciluur^;
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- a*  daa poaibilitatea calaalArii oaergiai naoaaare peatru 

raducarea unitAHi da aaaA a msterialului da la a dimeaaiane la 

alta !
- n peraitA ioraularea uaor coacluaii aa privire la efi- 

cian^a absolute a unei uteri ;
- a4 daa inuica&ii pentru aie^erea celui ma.L baa tip da 

moara, adaevat peotru mArun^iree uaoi aaumit material.
JupA cum *̂a  arAtat, piaA la present alcl a teoria 

aa a reupit ad uee raapuaa complete global pi ptiintifie futu
re*  acaator pr^uleoe. literature da apceialitate puna la iademiaA 
o aultime de teorii, de relapii m^teastlee care ineoarcA aA abordo- 
do uua sau alta uia loturile teoriei mArua^irii.

'atfel, a aerie de cercetAtori pi-au axat iuweatiga^iile 
peatru atabilirea uoor relatli de reparti ^ie graoulaactricA (t. te- 
uolul 1). ^iotre ale, cel mai daa utilizatMj aiat relatlile lai 
koaia^ &^^ler-^perliag (cu ajuSorul die&r <aai dublu-logaritmiaa 
a lai oenoet), clt $i cele atabilite de Gaudin (cu ladreew yi 
jabumanb) (8-12). locate relatii au totuyi doer anomite dumeaii 
de aplicare, iar di sc a till*  ae poartA in ultima trema ia special 
io Jarul valorilor fsctorilor de oeuLltormitate a diatribu$lei 
v^reauLcaetriceo peutru preciaarea cArora ar putee ii utile meto- 
^ele atstiatico^s6ematlce (Ip).

Jiterpi cercetitorl aa cAutat mA gAaeaaeA oorela^ii intra 
suprsfata specified ^i graaalometrie AnaA foraulele amparimeotalc 
obtioute (w. faoelul 2) aa fiecare un domain reatrine do utiliaa— 
re; diatro aceate relapii. coa a lai Aoaelm (At) eate caa aai uae- 
alA ^i foluaepto reparti tie Roaia-itmmler-GporimA.

tudieraa visasei de mdruo^iro-oaria^ia gronulomotriei ma- 
serialului ia f uactie de durata mAaiaAri^, a pemAa atabiliraa di—
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ieriteler relatii care incearcl al -odeleze mate^atic cloctlca 
proceselor 4a mlruatlre (v.t.uelul j?). .,ici ana dlntre aceata 
empreaii no arc o largn ep lie obi lit ate practicA, depi aprolunda- 
rea accatui eapeet spare esen Hell pootru diaatsi^e pr^cesului, 
aai alee in vedorea aaeliorarii ran^&ineoCului ^Ara^glre. ^ar
Qi pectru emprimarea rsndamentului air untlrli (in lune tie de a- 
ner^ille ce lutcrvin in proeeo) oxl^tl fomte ntjltc rcic^ii, 
^tntre care tele Lal lapnr-ante ainc presencece in tauelul 4.

^iruotiroa eate an lencaen complex, eerc rebuie rlvit
au nuaal ce flind Je naturl jccenic^, ci ^1 '1° p-'Dct vcdcre 

teruoui^a^ic, -nxlco^bialc , ate*  in ceuaa seen tai mccenian cen- 
plojt el aAruntlrii nu a-e ajuna incA la o teoric _,eoer^ll, ;tiin- 
tiiicA de atabillre a onergiei con^u-^ete in opcro^iilc je alrun- 
Hre, oe^i, in curaul tupului au loot propuae oumerocae ccorii 
(logi) ale odruntlrli (lp-16)*  In tabelul aint pre.entate ^rin- 
cipalele tccrii de alr^n^ire (cele elrsice"), iar in trbelul 6 
site tenrll atabilite oup& anul Lppo. tabelul 7 cuprinde in aln- 
tead, priueipalale rela^Ai energatice prlviDd nuruoUree*

foate aceate taorlA de mlrentire au an caracter nai nult
aau aal pu^in empiric, un dameniu de valabilitete deatul de apro- 
simatlw deiinlt ^1 niai ana na poate fi eaaaidaratA ea l(^e gene- 
rolA a proeeaelai. Io pine, dapA a ms aratA Guillot (p), toata 
tooril La elaborate pinA in prefect an la baa A ipoteso alnplifiea- 
taare fata oe ieoomenal real al nAruapirii, aetlnind aoame do 
ana eaa aal anise din nsmAtoorelc conatatiri ennoacute eon poao 
in otidenpA de praetiaA *

-natarialele aint in general etero^one $
** la tlapal aAruaplrAA c^pare ieno^eaal de ajlooerare a par

tteolalar

BUPT



- reparti giile graoulometrice reale prezint! abaterl faH de 

fnrmelo ideals propuae ,
- particolcLe provenltc din ru perea aceluiapi materiel ma 

aint iaotrope pl alci aimllare geometrie!
- aolicit&rile pl deforoArlLe diferitelor partieola pin! la 

rupere nu aint uniforms;
- aupraic^clc de rupere uu aint dmllaro ;
- existA deoaobiri eaanHale intro foutmeool aAruntirii unci 

particole iodivldup)e pi a uuui anaa-iblu de particole, p.a.n.d.
ConiirLtatc aau neverl^icato de experlmentirl, auepiMte emu 

oonteatave de dlver$l tutor!, uoele aau eltele dlntre aeeate teo- 
rll eapirice pot fl totupi utilizabile pentru atudieiea mecania- 
^ului marun^irii. Ape oe ex&aplu, Legea Lui Klck-cLirpicev eate 
apliceoilA, cu auficientA aproxl^are, peotru grade de mArunH^t 
coreapunzAtuare dcaenlulul coocaeArii $1 premAeioArii, lar legea 
lul Kittinger eace utlllzablLA io domanial macinArll pinA le fi- 
neH ou pre a ewanaate, incopind de Le care e^re evident feoameoul 
de aglaoeraro, deflnlt cautitetiv de capadakia (17-IB). Ape nunite 
"tearie a trait a jAruoHrll", enuopatA io anul 19^2 de 3ood (1J) 
aa aitueamA iotre "ipoteaa auprafe^elor" a lei Rlttlnger pi cea a 
"voltmeter" a lul &lek^Alrpleev. In dozenlul mAruo^lrii la fioeH 
foerte aarl, incepe ad fie valebilA rale tie lul Aleeekelt, prezcn- 
tatA in tabelul 6. Formula lul C.Dimitreace, datA in acelepl tabal 
behindu^e pe teoria lul ittinger, eeaaa de aptltudlnee La 
aglouorare.

Incereirlle de cuprindere a mai multor teorll io fomule ge
neral iaa to are, ou eehl-bA caraeterul lor empiric. Cea eel eunoa- 
eutA rolaHt general! eete cea a lui Cbarlea (2C), datA in tabe- 
lul p. alto inceroArl do generalize re oo datoroae Lui Sehnataan (v.
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"2^" Tabelul r.r.g

ZYZZT// /sp/iv/ya t//Xrr^ <c,g*  *

c// (Yyy^/y
6'^' ^<^Xy^zz

uvC/t/ ^7934/

w

<y/

/y - y^:v O/*/A  <y— /7?G^c/'7 C*rt^  -

^/-7 /z77C/ ! Tt^cy -7 /

^0 e c? jy/;r"/ 4^^
<^/ /TPCT*C//7^/*C^.  "

= ^'^C7 <^^C^y,Qr^.

C^y^^/b/e-C? c^ /77Cr^&^/Cy/

T? C^O/Z7(V^/y c? ^/7A7^ C^V/^CV" ^7 

<*̂/7 /b R^*  /'
/? o^7z'/^b/bc> cvb

— o^/Z?C)/vC" ^cxy/ncy C 7^,^/ CXV*

1 ' -'- 

/^3rZ774^b <7 ybj/ 

/by^Z-/77 O/c^ c/C

/V/77 z*/

y^/- C7^t;

5^= _^.o.jf
<z/

<7^ C?(^-7j*/b/7/b^*

/^e-ro ^7 ^<7r?c/
^nc/^e^t/ (/95*̂?

- /,c' J-Gr xrcz/^z/
^C/-/^Qcy ^4ro^r/)77CA7- 
.//,/

<^-c/ 

cZ<?<^-= -c.t?

X?o= YC^^/Cz^y/ Ccw?4//^/ ^^ c? Jz/ C?

/b z^/7?/3^Z Z^— 0

^Z77^ cr^**  c^z?/^z /^zCZ/z? (j^-

/b Z7?b*  Oz/7( /Z^C

' -^^2 

r^rx^/b coro.-^M^/e 
/ ^.^*  / C/ 4?OJV/? —
Zb/7^7y/^-^ A*  /- C^ 

^c^'*%oo/  e^cc/-/^e?

= ^O. c*  ;

5$.--c„.r:'E 
C/^

,N , . .....................

^7/77/br ^c^/7y/cY^z-c^Z cty/?Y.4

Cc7^?<^v y^C/'/^C^/b/rr.-

/? = / , ^//e-Jcy e/c-/77c?C/)7C7Hr e-cczrv/c^

/7 , -A- -7^- -A—. Crcy/b

/ **̂ — -A- yc cy ob

/?OZ77C/O^b ^c. = /bc/b zvzbbz/p^zz-^ 

ca^z^tr- z-^^/ Q^^/ Ccz/^ b/ 

Qt/T^ J5<?^ c>%/7 ^^4x^r^cy 

*̂Q  /bz/v'cy/b^

YbZr^Z s'/
/vpygy

^7O/6y/& Cc/ 
^C7c/^ /6^ <r/^//77/c^

^--C je^-
Q,f

/7= O/^cZ/?^// <Zb-

---------------------------------—
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.. -22- .$

/Zv7!?ry^ <rc*  ^?/e7^/^7 z5 .cvTPCt^r)
J 

Cz^/^"
j / ' ,

74/b/4^/7^// !

J. ^c/c- /79^
^(yz7^^/77C^/b^/^c/iy c c. 'Zyz' -

Wty 
9"—--------------— .

W<y-t\A/^ ? Wt/

W= Wt/-t-v^ 1- '. - j - We,

C/2C7*̂Zc  C.;*  z?7^e'/'t-'/77 /?^7 
^?7ioccy<// Cr rA z."Gy/?4c^Z7^/-r-

! !M(y= (t/7C/-^Q Q^^TpZZc/

y/ cr^cynf- cj-?^ y^or-cryc/c^ /70/'y 
cycr/G^ C6< S. 8

-. crn^/*y/'C7
C^/bj*Z/'CC?  jJ' Z^C7/74 z*  /-T7 CZ*  /b 
/h c^y/!

= c/7cry/b /<?/-/7?^c?c7 o^y^/^77

= cr/rc/yr'cy co/?yb^77C7/b^ ycrz?/^/ 

, Z^CT9v? /]p/cr-/7Cj

= c^*7C^y/<?  ^Ct^y^/T^c/C? -^c-yyZy^ 
y-.ccyr/ c-^^y-^c-

r-Z- y

^7 _ W^ t WZ
9Vt/ -/- 9V(

^Cy/7^tr/77(T777^z/ /77CC<?^7/C -

/7 — t -h Wc
(/TP

W

X?(^/7C^b./7C^^7/^// 7^0 Z GT /.'

Z/ /
ew'- *'?  J

/7 cy^7^c^/77^77/^4/

7^-r?j t__
9V

SA^ . CO,7V^/T7^G'^ C7?C7y/'r^^- 
cZc y47<-TTAy ^c7CC7^^y 

y J" ^,"C7.yyTrTr /-TC'^x

/=.

coTpy'c/z??^//' rb/b/ cy& 
cy/ zvpcpr'//

2*.*-'  " * T *Z  ,/ zz?<? 7*.  ^7-//
^7T*C?cZ(^.  7zZ?/**

Z:. J
Zi w

/.'3-= C-/?=-27^'-;s-'-

3 - y<^4?yv A % '' yo c C / Z/ C <A

!

9^/— CcT/7^<V/77 C^/ J^TCC/Z/C
/
CV7CVy/C

Z CO/7y/^/?/cr ^t^o/^)4yo^hc-^ /b 

^7c/T^7^Zney

Z?^>/7 CZC//77 C*77  /ZZ /T? C/ C/Z/ CA^/% 
cZ-Zcy*r-/7  Z, rr.-1- Q cZZ7^/Z3^
,T^C777^/V L- .-

?'=^V4.C*_
c/^v

X^/?CZ^/77^T,Z^Z /77bC//?y^^
^Cp/c^C / r C CT y7-OC'/Zd777/ /^7'
^TY777^/ /C? /*C*  ' '

= w * r-fc'i
V Z^'

y c/6c7/^.j' 

//oZ?7<E^ 

t

^GP^G/c^z^/tr^/cy/

/7TC<rO^7/ c .

"%7- 4.*S"

Z = cczpyZtyyyZry''

/7 — ycy^z zrcy^y-

^C-/7/-t/ 77-0 —.-

A^e-^7/?^/
/̂
y^/-

(?^*  P r- _

/ <Zc-^^W?-v/y<yZ

/bAcyrcyZo^y *

'.Vc

A-- y r
/ . V

G-z/Tc/^C^cy' (^77

^2= /^<-y/7LrZ&rc// o4^ c^cT7o4/7-c^

<3<c /y /77OCT/-GT"
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^YZvZ^?.? " -------
\/ t-?/.^i?/^-'/i

^2

i J& '-y, .. ' :7. i
y*L  ,^" -

/WWOTty ;

-/i /?/ f / \ .
S/7^/. c/ = 4*  A -/^ r„ !

jA i

/b /^v*/^T6//^y  Zv/ c/A /?^yy?
b<yyry

i
i

^/. Z^r<yo^Ac-^^;! 
/*v^T?r/c/c^  /-) oZ^/c/ ? i- i

c/& cy^Zb /To c^o.v - i
^^c/ y^Z&/7Q< /Lv /rZ^'zb^e^ 

J y V
y/-^/ /Z**y/-^^

6 ........................... ' j

)
{ t 1
r

1
-eZ {

-* 3
^ - / - ----- rY- <T*  !^.Z).^ 3.^.^ ;

) Jv^OJ^a^) /'/- . i

4<y^ry?4y /6>c j
^?or^/cy Xy/ /? <5*0/*)  c/ ]

^^-r'-^j^j
Cb? ^cy/^4 ac//&/^ .*  ji

^-^bb-oc/^

/_______ _________ 3

JZ^soy !
< i

^V=

!
'S'.^. /ZcZ?7^3 (A?.-??/

/b<^/'/^ /b/ <^3
j/ /\ <?enb/

!

{
Cc\/- /^yWCtv/cry^ .- ,

j

.-?c..b/.-<' ^c/b.-.'.\ /cy 
cviy<T''T<$&7t^* -.

W - i

Zcory^y 1//r)^Tc/
x t X4/

ZP-Zj;-

4

-

/C7WO, c/ cn^yx. 

C7X^CJ7T^.

=

^3^ <3x,oc?
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-25- Tabelul nr.7

9\A/]t 31^4 Q/7TO<fty /AS r//-7Z
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labelal iacudero ^alna, t ebiader, fatsuo Tanaka, ?*a.  lacfel,
LOoadero -alna (^11) ineearoA ad curine pjmiorat legile lul ikkln 
gar pi KicMLirpieev, tn relayie '

'' * "t *"&  * *2  is (2)

ande k^ pi kg alow eoMtaote aara depind da aatara newer lalulaiw
!:ediodor (22-2p) consider! ca le^e jencrall a Ljlrmclrii

o relagie de bazA a teorlei genoralc a Jispemdrii pi anu^e

W ap - 1 (3)

ta care !

Agp - eonaumal apeoilic aa Ouergle peosru mdrungira 
(deM a/en^);

*1 * conaunul "propria" da euer^le al at lajului oa
zdrangire;

a w nandral de ciolarl da deforaare a maker la Lului 
pin A la mdrangire;

kgg - oowficiaogi do proporglonallta te,
(/- - reoiokenga la rupere cere condigloneasa proceaal

H a aodalal de elaakieitate al makerlalului ; 
d s - aupraiaga apeeificA noa creaPA (oa^/en^) ;

3^, Ng a aapmfepa parttoolelor inalote pi dapA aArungire; 

a a eapoaenW care doplnda de eoadigiila mAranplrii (pen
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Pornind de la formula lai Charles, Tn tamo Tdnatta (35) 

propane reletla probabilietied : 

unde *
o^, oC , h * oooacsoto ;

= probobilitatea eiocnlrli pertieolelor;c 
a proaabilitatea ^opdgirii reziotootoi de

rupere ;
?. a probebilitstee propas^rii fleurii ;w

/
C dl-ienaiuoee media a partieololer.

In efir^it, o rein tie osemindtoare ca forma eu eee ealori- 

^a tried, propane ittag (24)*

A * G . . d (5)

in earn *
G a eaotiteboo materieloloi ndruotit ;

- reaiatente opeoiTicd medio de ndrootire ; 
d - dimenaionee a edie finald a granel^or.

Teoriile eoergetloe privind aAruntiroa (a.to bold 7) aa 

eloeidoosA auflcieot eonditiila propogdrii fiaoril, maoaniaaele do 
oolicitare, ener^iilo mooaniee gi nomeeaatco Wo interwin io preeea, 
etc. In legdturd co enormia do aopref atd, imodpi eaeaabd notieno 
- eara a wolabilA gi adourobila in liebide - no eace pentrw aolido 
deeit o ^AAae axtrapolaWi ideind opal la loglterile ionic a neaadMw 
rate care, la Illite aolid-eer, prodae taneiuni do eoprafotdw J 
oarlo de cerect*tori  a-eo ctr*d  nit ad caleoleao pi ad determine 

amperlMetol (In), pe oele fiaiod^ tolorilm aeeatei energii de on- 
prof at*  pentru diwerao materiale$ inod difergmtM*  obtinote mint de 
dead ardioe do ^urimo, ooea oa probeaad ce otudiul beoretio eata im
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oeeeatA dlroOwle iocA doparte ue realltate

V. ^r.PlUA, ?A^lZKI^r. T .^ICI C^ E C; /C^IZE^ZA

CQ^\jhl*<r.^  it

1. CarBCtcrlaare AoaeraH al eiaailicare

Co^plcxitetea f aoo^enulai ruperil solldelor, in cere ioter- 

win Qumero^l ice tori le.a^i a tit de proprletA^llc lor macroscopice 
clt 1 de cole de otructurA, e fAcut ce molpl cercet^tori aA co 
ori^atezc cl.tre deflnirea uaor earectcri'tie! ool ale aaterialelor, 
legate direct de opeciflcul opera^iel de mlronylre. lacA dlu 1972, 
Umpf (26) a flcut propuooreo de a oc aduao to^l parametrtl ^ed- 
flcl al matcrlalelar, din puoct de vedere al tebnlcll franco tarii, 
iutr^uo allow aimllar co cel odatent pentru proprlwt&^llo tera^- 
tobnlce, eotfel co pe.tru orlco non material el fie poslbllA c^- 
rectcrlaareo cmaportArll cole pe bane end awn Ar ale do probe do 
labors cor, Cu toato cl au ad a tat o aerie de ineercArl po aceastA 
Hole, corcotatorlA do eeeat deaoalo na co rood! Iced ad ae paaA 
do coaun acord aaupra aces tor parametrii, pe do o parte datorld 
iaauf IcioQ^al datelor experlmentalo, lar pe de olid parte da tori td 
modulol difarit de abordare a proble^eda

Din multltodlneo ecaator Ineeredrl so deapriodo eea roall-
aatd de Haeoe, care aeaellA d eo aoelo eootrooeroe ol dloeopli.
dar care de pare cd eato eea eel eompletd eladfieare facutd plod 
io preaont. apt tiaoae (27) a paraaetril tebnlcl core eoreeterlaeaaA 
eompertaroa aaterlalelor la eAronUre slot :

- aArimi care so pot doteralna prio nlrsmtlreo materialo- 
lor io condign deteralnato pl onone ' ofortal opeelfld do rupero, 
probabilitotea do rapero, fooeHa gronulcaetrloA, onergio apeeiflel 
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do aAmn&ire, aptHudioea la agltuaerare, cre^ terea supratetai spa— 

cities, eficleots fra^entaril;

- mArimi care so oeteminA co operate da incercare in 

labors War, la condi tli preacrioe, cm a lob aptitodinea la mAcinsre 

pi grodul de concectrare*
Cleaii^carea citatA acta auscoptlbilA do obi octi uni, la 

apeeial deosroce reilectA cone ep tie coatom carala ap&itudlnea la 
ndcinare deteBainctA in laboretor poate fi trctatA ca o aArioe 

caracteriutleA iMdcpeudeuti, co vdoare aoaolusa, in v^p ce o 
analisA aal aprotundatA a acestui paras ecru coaouce la neceaitatea 
da a aa etabili ^i ^odul in care al sa coreleaad an parioiuanpale 
ut^lajelnr itaauatrisle care ur^easA j& ce di^ensioncze pe oaza 
lul*  A)tu?i, liata propoaa da naeae cuprinoo toe to caracteristicile 
lapor t^Bte din punct se vedcro al tab nidi sAruntirii, aaatal cd 
aa paste cons tit ui o bat A de oriantare aaupra prod lama tic ii res
pective, cu ob serve da cA &radul da coocentraro no pre&lotA inte- 
raa imediat in domeniul aAdnArii din ioduntria icentului.

ra de a ltd parte traouic aubliniat taptul ca kmpf (2<b) 
a aubliniat eu Uot&rire f apt si cA baaa aprd unuArii proceaelor de 
adrun^lre o constituie atudiul aArm^irii (^nulalor ijdividuale*  

Aviod in vedere aceato canaidorento, ?i autorul a is- 
ceput eercetArile sale prin al ecto area uoui studio aaupra compor- 
tArii grannlelor Individuale do clincher la diierlte aolMitAri 
aeeaaicc (comprcalune lentA pi poc dinaaic)*

2. ^tudiul aoaoartArli *tmnulalor  Indldduals
do clincher la

2*1*  liotiunea ao air entire a unor -Jfan^la in^iv^u^la do 
clincher datincpto aollcitaraa la eoapreaiune (san ace dlnanic)
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51 dis referee p rttcolclar cere na ae imloon^ooa^ rceiprjc*  Co 
aceare, la euroul solicit jrii ^runulclor inividuole nu iutervin 
plcrJeri de caer.^Le datoRtA irec&ril dlotrc portlcalCf nirun^i- 
roo ^cnucei incividuale conaMHOd caatlta ca uiniai Jc onerjic, 
cantlcate rerezeotino linito aeaAna^ too re ties, pina 1c care ce 
peato oc^iaoa yeatea reducerea eno^dei eleetrio o la aarun^lrow 

la ind^atria, ooeet geo de aolicitare ae realizces& la 
eoneaaoaro pi marl ea valour! - la odeinarea ^utierA - ji io marl 
ca impest - la aarun^iree no*  a ^aterialolor^

2.2*  CrlQ aompreainne lentA tat detlnevte solid tatee le 
core titosa de ewaoa a plataaului ^ecei eato cel salt oe ordinal 
aentlnccrilor pe aecu.xii.

2.3*  material ioloalt. ^eotre atadiul c^pordrii ^^raoa- 
lolar indiwidoale do cliocber la eocu reaiaoe lootd a-eu ulooit 
doai Sipuri do clineoar *

- clincher tip I - ea clincher portlond noraa! (ce la 1.^
^ewa)

- cline bar tip II- an clincher feroportlaod, Je tip orrari
(de lb C*i*A.  edgldia)

Gnaponi^ia obi-lei oaidleA - exprimotl prin nodal! - pre
cun pl coa alaeralogloA - deteminaWl prin aioroaevple optics pi 
analiad rHantgeocGmfieA - peotra cole dead tlpari de elincbere 
foloaito^ aint prwentoto tn tobelol 6.

BUPT



B,belol or. 8
maaamaaaaawamaawamaaa aaaaaaammmm^oamaam^aaawaMHW

ctmptmlM. cm*)**  1
ohiaid

clincher 11
^a mamma aammawMmwaaawaaH^ aw wammascs

lc.5
2,03

8^ 98^6

l,9o
o,M

93^3

c jmpozitia 
mineral cgioA

50-53
2o - 25

mam mama ammaaaaa am ma am ma ^w mama am am am wmmaam aa ma a aaa

2.4. inarastcra atiliaea. reotru aolicitarea jranclelor 
inuividuale do clincher In comp re si uno loot A a-e utilinat o prcaA 
bip dD lo/9o, cornc-erlaatd prin^r-e n^io^tate awanaatd, proa 
actioaetd de uo electromotor de p^3 tVa. eu t urania regiabilA. 
taperimeotarila e^u e^ocutet la witeaa mtnlad de st ana a plate— 
nului, rcapectiw de 1 tmVmin.

2.5^ locorodrila la e^paeaiHno loom o-ee
fleet po greoolo iadiwiduale de cliaebor, aviod diauetaul caprine 
intro 1 tan *1  7 on. tcntro fiecare din aceate dlLtonoiunA **u  fa- 
cut incorclri pe cite 3o ^e ^runjle iociwidualo. Jfranulele de 
clincher au foot epAlate eu etanol, aerate in oawd la 5o**c,  eio-

BUPT



Writ*  pl aupaae la comprcaldoe. dopl afGrimore, a^ alea de lie- 
cero datd (aa a jut urul uoel aterolt^e), fra^sentul cal aal mare, 
cere,OpOi, mm a pa let ewmetaaol, e-a uoeot tn eturw& la 5a*c  pl 

e-m ointdrlt.

2*6*  Katultatala ootinate. la uma Inc ercin lor la com- 
pre al ana leota a graaulelar looiwldualo de cllocuer a-au obplnut 
aeturl de uata pe beaa qdrora e-ee cnollMt pl atcolllt unMtoa- 
rele eorelagll <

— coral a gia dint re large aa afdriuare, dlaoetrul ^ronolc 

pl reportnl de redeeere t

F a f^(d.i)

- corelagla dint re ooar jle epedflc& de jAruoglrw, aiaL-e 
tael granule! pl reportul de rcdueere *

w . r.(d,l)

2*6*1*

a) reaHe aeee *
a aeaa lai plaid a aeeaulel de clincher, (g) 
a aeaa eelaA aal aaed f wweplaal reaultate la 

ama addrladrll gronwlel do Aaad (g) ;
M*  a aaaa gaaaalal "beat de reporters ', luaW 

ooaoanploaol, ca filed aaaa alnlmd din ra
tal de date latte in coaaidarare, (j) ;

b) eatra dlatetae :
d^ a dlaaetwel lalplol, al sreaulei da c line bar 

de oead (tm) t
dg a dteaetrol coroapanadtor froeplenil de mead 

Mg (ma) ;
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a*  W dioaotral greneLei "baoA de rap or to re", oo- 
re^onaAtor gronulei de maaA (an) ;

e) wntM oelelalte m&rimi prioolpale <
F - for^e de sHrlmare, reproeeottnA forta la were 

ee rcoliaeaaA HfAjAnerea prlnmOl a gaennlei/ 

(N)<
1 - doplaoarea platanuloi preaai. eorwapenaAtor 

formal do at Arina re F,(me))
d) centra celelalte adrisl, cent ate, ob^iaote pein eal-

col *
1 - roportal de red oe ere, deflnit de raportnl dio- 

tre dioMetral inl^al at gronalel yi diojetrol 
traoyiunli colei *aei  s*arA^  raeulteto in uma 
atirtedrli primare *

K (&)

i'- "di wet eel adimcnalonel'', deCinit core portal 
de adnilitodlne geooetrieA intro diametral ini
tial el grenolei de olineAer pi diaaetrwl gra- 
nalei "band de rapcettMo" *

- $ (7)

u - coerce cpeeifieA de sArsmtire a fieoArel grana

w . 1,4.10*̂  (rah/A) (8)
"1

2.6.2*  ^l^antarea abatpijUpr. beterile eare inClacotoeaA 
pfocesul, ^eoerind on cimp relatiw intlna de Inpriptiere a rwal- 
tatelar Hint oeunif arkite tea occotrieA a Graonlelor pi voriepia
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dmaitdfH acta tor*.
tan ro allmlnarea dlatorolunilar Introduce de feme geome 

triad o-oo aloe peotro deteminArl granale ^ruplate ce form! de 
at ord, lor pantra ellainarea erorllor introduce do vttiaHa ueo- 
citAMl, rapertel de redaeero 1 a fact calcalat ca report al mo- 
oolar ofonolel inl$lalo^ reapeetlw al celei oei marl froc^ioni 
rozultaTo depd efArfaare (eonoiderindu-ee el in Interiors jra- 

nalol dencltatoa el eate eonotantA),

antra e 11^*1  narea abater!lor introduce do variable pe 
war Heal!" l^purtaotA), a-e reeara la an "diaaetro a dime o- 

alonal") uo report do alallitudlne geonetrlea, caLealet cupA rel 
tie *

ientra aArlroo proelalel de observers vl ordonare a do- 
taler o-e roeero la intertalo do grapArl mlel. Io aeopal aleg^ 
rll optima a interwalalai do srnparo dnpA dlwtotrol granalei, ** 
foloolt female lol stwreoo *

1 + 3<3aa 1*N

node *
0 - aArlaea laterwalolal de prepare

a tsArinae aaadm a warlanllcl ue ^.ru^are 7m),
* adriana alalaA a warlehllel de ^rapare (0^4^ * La*)

3 * omAr tie talari (3a3o pantra tioeare lot)
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Inloealndo-^e dat*Le  in ralatia O) oa obtlne
- L,ol am. alee d a l,o mm, aceosta filed pl diferenta din- 

Wra dioenoiunAlo a do mA cioruri aonaeeatiwe foloaite la eortara.

2.6.5. sa^A*  iiMa eorelatini dAmWma f arts da ^Aatnaaa.
Plawtnda—at da la 

coosiderentele preccdante (v.pct. 2.6.2), tn Loa al re la dial

? - f (d,l)

o-o c^utat o relapie ce foaoa *

F . i (1*,  1)

j^u obwinut rela^il poo Oro uroAtoarole valor! (cooaide-
rao fiate pi carccwriaind siaria area pri-arA) olo ra^ort^lwl da 
reoucero * ij a 1,1$ lg - 1,2$ i^ - 1,3$ 1^ * 1,4$ i^ a 1,5 *1

Io caaruL ^rupirllor dtpA aecsce vel^i ale raportelul da 
rcdueere, varia,ia acaatuia (calculatA dspA c&oficientul do waria- 
pie v^) a foot sub So .*,  janertod jrnpAri oa gawd da oaoeonitata 

rldlcet.
Fwatru calaolol da ragrwsie mnltiplA, salad o^a la wadara 

aA f ^aaeoal aata, prim eat so pa aa atohaatla, a-a aAotat aH^aa- 
rea faatoralnl also tor prin modlaraa walorllar f oapal da of Ari— 
^aro pcntrw aaeoapl waloarc aan pootra wdcri aproplota ala "dlo- 
motrwLsi odLmeooional^ i*.  n coaol abadarllar gaoaolaw, para
chile respective do p^nctc au feat allaloata prin octode atatio- 
tico^atamatice, co croptaroa mraspoosAtoara a aaafieientwlaA da 
rofraoie.

contra ponerea in avidanpA a factorolai ciodaaotic naelee- 
tar in proceed studied, valorilar mediate ale ferfd de cfArimare 
c ^i ole "die&etrwlai adimensionnl*'  i*  11 o^ state*  freevaoto de
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Ae apari^io t.
KoaultRtele ootloute in eadrul incero^rilor eiectoete 

pe eete deed tipari de cliocbore stat prezeatote in tsbelele 
9-ie pi in figurile 2-3*

*1 - a(l')

Je conatetd, to caaul cliacderelui de Pip I cA, pe inter- 
walul atudlat, wariatia for^ei de afAriaare iuac^ie ue ^diametrul 
adiaeaaional" (pentre fleeare report ae redoc ere) reLewd, Jin 
puaet de wedere atroBtoral, o epoerd dor aiateaaticd re^iuae ^e 
iafleriMO. uia punet de wedere an allPie ae iiapane eonotutarca 
c& woriapia ae paste iacidre, co o foarte bund apruKimaglo, in- 
tr-o formula de tipel *

Peetaw elineberel de tip H, la adaerwa^iile ae aei
aaa ae ojaugj cA ioterwelal de variable al "diaot?trclul adimen-
*ieoal' eate <jai tare pi, ea ernare, ce accentuessd re^iuuea de 
inllenieae.

* jlociQMj-ee datele din tajelelefpl le pl apUciod 
aeteda color *asi  ulci patrate, ae oh,in reaaltotelo cia taoe- 
lul 11.

ieatrn a eaprime werloCio forpei de eiArimare e-e propaa.
aflat pl wcrifieet forma
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Tabelel ar.il
MMHtLMHOWnNWWTMH) ^WWW TTtwwrMWTtiti— -n^n^nw^w^ww ^wwwwe WWt wwwwwwww

apor- Clineber tip I Cline bar tip II
tel 4* " " ................... ' '""' *"* "'
redace- EapreaAa anali— Coeii- apnoeic aaali- coefl-
re tied a forbad cieat tlcd a fortci de cient

de af Iri^are, F de co- afiriaare, F de co-
rela-
Ha(^) pie(^)

m ? www^w^wmuaw-H^asWawaanwww-www-wwaMWwwwwzmwmwmwmmwwwwmwwwww

w^wwwm^wmwnamm^wwwwwwwmttww^www-amwmwwww wwwemwwwamwwwwwmwmwwww

1,1 F-1^7,o4(i')^'^ 97$b7 F-9/,4e(i')**°* 9b,71

1,^ 36,36 F-84,6o(i')^^ 98,73

1,3 1-128,31(1')^'^ 99,21 F.lo8,7o(i')^'^ 96,57

1,4 F.12^,d9(i')^ 98,34 F-3G,4o(i')**2* 97,o2

1,^ F.124,33(i')^*̂ 98,75 F.117,2o(i')^^ 96,46

l,o F-124,37(i')2**5 99,4o F.lo6,do(i')^'^ 99,9o

Anoliaindu-ae detain retoritoaro In eliaeberul de
tip I aa remarad erepterea paraaetrilar a pi b edetA eb crepte— 
ree reportelul da redoeero i. Prin eorwlarea oceator paraaettwii 
eu walorile core^enoAtoere ale raportalul de redaeere A, prin 
ecelapi celeul de resroalo ae obpiae a wariapiai
far cel de Wdrinere ee re portal de redaoaro pi "diametral edtaen 
alanal"*

i . 138(i)^*̂(i')^*̂^^*̂  (N) (la)

iwindu-ee la a edare faptul cd pcotra nraaala "bead de
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Fig. 3. Variatia parametritor F, i si d ta diferite vatori. 
ate tui i- clincher H '
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reporter*"  F*  * 12o b pi 1*  * 1,6 $1 efectuindu^e calculele res
pective tee ootloe iorua eu er al ion ML de varlatie e for^ei de af<A-

roecdindu^e in sod similar ce

(11)

clincherel
oo;ine ior^o ^eocrelu do varletic *

F - 0^,7 (i)°*7(i*) (i) (12)

^oloalndu-ae ci th scent can oatole ro^er*toare  la ^rsuu- 
le "baa*  de reporters", reepeetiw F*  a llo H ci i*  *=  l.p pi dec- 

toiodu-ee colcelele reepectiwe oe oh time forma tSeoeraliaoti peo- 
tre ecest tip de cline here '

Co aceate rolagii ae pot coastrui Mnogreme, in coordinate 
logant^ilce, pc ordunat*  fliod 2— ier pe abaci**  i*  - obti-

F*  d*
aiod^-ee urepte co ordoueta la ori^^ne si penta fuse tie de re—
portul (i/i*)  (v.*ic.4-iy).

upraiocelo w
F* 'r?' cd tinnto in urao incerc*-

rilor pe cole doo*  tlpuri de clincher mint presents ee in fl4S.6-7<
Acoate oupraieco on foot treeste pe nose oaaliadrii datelor es- 
pcriocntalc prin ^etodo color jof -ici patratee

^ouclualooindu^e cele prcaoototc ini ocsa oe paste do 
o relotie de aiailltudine general*  care ad persitd calcwlaroo 
formal do Tflriinsrc, pontm an tip oorocarc de clinebcr, io ftac- 

&io co disjetml sren-lei si reportul de reduccro, pleciod de
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la niyte date cunomenta *

undo *

A- - report de aimilitudino al lorpelor de afArimare ;
F*

A— m report de almilitudine al rapoortelor de redeeeret 
1*

A- m report de aLmilitudine ^eoaetricA ,

&,n,p * puteri ale ropoartclor de oimilitudine, depin- 
zind de tipul de c lincber utilizat. In canal co
lor douA tipurt do clincher utilizate, walorile 

aceuLea slot preaeatate la tabelnl nr.12.

Tabelul nr. 12
m- ma msaaaaaa mam —awaaaa ' a—a mam—m

Clincher tip I clincher tip II
mm imwmmmmaamnwa-a ^m=mammmmmrnmmmmmm

a a -0,25 a - o,67
n a 1,56 n - l,2o
P a 1,25 p * o,75

aaaa m-ta ^ma aaa awaaaaaaamaaawaaaawaa

2.6.4. Varistia caerRiei aoeeifice de a^Artmcira functia 
on dimenaiaoea .^anularA .1 da ranortnl da rcdueare. Margie apc- 
cificA de ^Iru^tire a-o calculat co iormola Q6), cbaerwind cd la 
alari^re, vcriaMa for^ci V eace -oarte rapidA, caier tn eondi— 
iiile deplaaduti ex Crash de Icate a poaoaonului presei (1 aa/min).
cc uraare an se poate face pl oicetreroa ocprafe^ei intosrald

I

W a
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$1 ee la, cu o bunA apraxl^are, auprafata esalA aa eaa a unul 
triungbi avind baaa egalA co 1 pl in&lttaea cu ?.

Pa baaa datelcr obtinute (v.flg.a-9) aa pot face arnA- 
toarele eonatatAri *

- an ar git apeeiflcA da nAruntlre eate dependentA da dia- 

aetrul (srenulel, scAaiod putemic ea crepterea aceatuia pi tin- 
aind apra a aplatiaare la walcri atari ala dlametrului *

- warlapla rnargial epeclflce da nAruaglra cu raportul 
da radaaera aa^a nal patin pronua$aAA, abaarwiada-aa tot^pi a 
aecentuare a cmburii pi o ereptere lapartantA a walorllor aoar- 
jlai epeaifice da mAruaplra in doeanlul diaaatralor aici, cu 
creptaraa raporAaiui da reducere, In doneniul dianetrelor aarl  
(6-7)mn)^ aoargla apeeiflcA da a Ar untire, pentru flecare report 
da reducere eate aanalbil eonatentA ;

*

- warlapia deaaitAtil clincberulul induca dear o varlcpla 
in a.ruaAura iioA a coralaplal onarglel apcaliica aa aArunpira cu 
dlaaetrul ^ranulal.

wlduala da la .Mnm^iuna lanUA- ra oaaa eaptrlmcntarl-
lar eracAuata aa pot tra^a uraAtoarele eoncluali <

-sfor^a da at Aria are dapinda in aod botAritor da nlriaaa 
granuLel, variatia aa d& aanaul ganaral a^ curbed aa daaeria fe- 
ncaanul pl da raportui da raducara, cara dA panda ganaralA a 
aurbol, avantualala puacta de inilaaAune - atructura fluA a va- 
rlatlal - putind fl pane pa aeama wariatlilor de danaltata in in
ter! oral aetulul de inearoAatl,

- enargla apaeiilcA de adrtmtira ante adrina lagotA de di 
nensiuaaa granulel, araaclad peterale odetd an acAderea aaaatela.
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Influent*  raportului de reducers oawprw wolorii eoergiel epeeifi- 
ce de aar umpire eate mai prooonpat& to dcoeniul dinonaienilor gro- 

nulare miei-

ppeoorOArii craoulalcr indiwidnele

M IM ^nm3a
3,1*  rente*  aOudiol coapart&rii granulelor individuate 

ne clincher la poc dineolc a-au foloait noui tipuri do clincher*  
acoperind proetie iatreego oaoa de clinchere fabricate in Roodoia 

(w,taoolul 15 )-
Hubeiul nr.13

******** * * *** ****** *********** ** ** *)***<«  .*a*na«ia*an*a**a*a*****

mpol olAe- 
cnerului

coopooipia ehimied

dlOg A1^0^ Fo^C^ CaO

Caratteriatiei

^si **dl
- -

awaa aa aaawazMt aaa A^a ^aaaawwawa aw aw aw aa mammas a aw a woe w zaat waaaamwaaaw aa

1*  Clincher tip I
(Sg.Jiu I) 21,23 6,28

3, Clincher tin
JI(3^Jio II) 2o,&9 6,44
Clincher dip 
ni

Hincocr tip 
IV (Tg-Jlu)

<&<^2 6,57

6,27
Clincher Vlp V 
(Ale^d) 22,55 4,82

6. Clincher tip
VI (t,ewa) 3R,16 6.73

6,71 65,78 1.63 0.54 92,56

7.69 64,96 1,44 o,82 $2,12

6,85 66*36 1,51 o,96 96,66

9,66 64,68 1,19 0,64 97,76

5.70 66,93 2,14 0,65 9B,4o

3,61 67,30 2,10 1,77 93*52
7*  clincher tip 

Vll^icui 
c 1-2) 2o,15 7,5? 3,75 68,35 1.78 8,15 1*1,6

6*  clineper tip
VIlKFleni C7) 2o,o5 7,66 4,61 67,46 1,61 l,7o 99,22

% Clinoher Ap
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^.^*  Aoaratura utillzatd. Jranulele de clincher au fost eu- 
puae aolic^tlrll la sac dinamlc cu a^utornl dispozitlvulul a in fig 
lo. ceota perlite - odificares ^reutHli bcrbeculul precun ,i a 
in&lylwil ae c-idere a acestula.

fltS-lo - Ldapoaitiw de coll— 

cltarc La poc dl- 
aaalc.

ma wazla^a j^reut&tli berbeoulul, precua pl o ia^ltlall
ue c^dere a aceatela o-eu apllc ot coerjll ^e ^oc ae o,<i4j 
0,4^0 4,73^ *ua;  l,^7a tm pl l,^ap

3*3*  -ad ue laerw. Aaupra groaalelor ue cHueber \luaSe la 
leturi ae cite Lao) o-ea apLLcat eaerjil de pee warilnd iatre 
o,^4p - l*9ey  Na*  la oama floedrcl aolicltarl recuperet inte
gral iracclualle zaronlte ia aeopal trosarll curueLor 1' - f ( ^ )*

3.4*  HeaultaM obulnutaw la cadrul iacerclrllor la sot dine— 
mla a—mu obLinut aeturi de ante ae ^^aa clrore e-e aLalizat si
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atabilit eorelatia dint re energla de poo pl iactorol R an para- 
me tru car oet eriatie proceauloi de mdruntire.

3.4. 1. ,otatil f^laalte *

T a trecwea prin diverse ciurari, (^) ; 
a diBenaionec ochiulsi elaraloi, (me) ; 
a energia de poo aplicetA (iia) ;

iutegrele corbel granulometric e raaultete in uma 
sf sriiaArii granulelor de clincher, (am ) $ 
auprafata totald pectru doaenial gmnaloaetrle 
respectlv (nn^) ,

R w paraaetro ceraeteriatle pentra prececal de adran-
tire, definit prim reletia *

R *

3.4.2. Stabilirea a are la Mei dintre enormia de aoe ei faet*-  

rul h. Pe baea oatelor eaperii-en ale o-a celculat factoral R pentro 
fiocare tip de clincher, la fiecare grenulatie pi la fieeare v al ce
re a oaergiei de poe aplicate. Verio pie f actor ulai R in fane tie de 
eaergia de voc eplicatd eace pro^eatatd in fig. U-12.

mn examinarea dateler ezperimentale ae ceaetetd cd !
- in general, Sectoral R eeede odatd ea crapteree diMtaiw- 

niior granalare, ior, pentro eceeepi dlneoalaae, erepte edeCA an 
eregserea energiai ue pee aplicete)

- crepterea aeeoata a walcrilcr Sectoralui R eate malt aal 
eecentaatd in uoaeaiel energiilor mini, maraind o tending aadap^e- 
CteA corea^anaetoare anal nlwel energetic de peete 1,2a Rn. leeaetA 
tendlntd ae aitaeaal, in report de - ineuaianile jranalelor io jaral. . i
vslorii ce o,83o Na, la imetiuolle aiei (4-d an) pl e,&3e it), la
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Fig. Variatia factorului R in functie de 

energia de soc apiicata

-ctincher tip V 
R <

Legenda
x x x Fractiunea 4-5 mm

1,000-
oooFractiunca 5-6 mm 

a++Fractiunca 6-7mm

A ^Fractiunea 7-8mm!
a n aFractiunea *8-10mm
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Variatia factorului R Tn functie de
energia de soc apHcata

Fig. 12

Legenda
xxx Fractiunea A-5 mm 

o o o Fractiunea 5-6 mm

+ +- -r Fractiunea G-7mm
A A A Fractiunea 7-8 mm

HDD Fractiunea 8-10mm
BUPT



fraction! le marl (j—lo aa). ^ate nivelul oe l^io J^m varietla 
factorului * eate oai patio eemoiflcatlvd tn rapart cu pros e- 
nieota clioc crelor$ ramarcindu-ee in uncle cazuri pi a ocean- 
tuatd inguatara a llmltelor de warla^ie.

- apare deci avldeotd concluzla, cu implicatii practice,
cd nu cate juatificotA dapAplraa anal counit nival al eoerglel 
da too, valoarea ocoatui prag deploaiod de dlmen^iunile jronule- 
lor pl da compoal$la cliacharalui.

^Icaiodu-ee do la detain ezprrlmeotola incarcat ai
aa etoollcoeod ezpreaia coaliticA a coreletioi dlntre energLc 
de poc pi actorul R, corelatia cere o-a dovadlt a fl uc forma *

B * a R*

ADaliaindo-ee^ iotr-o prim! etapA, imJLueo^e granula-
tlel fieeirel tip da clincher utlllaot that ajuna la enpre— 

aille catcaatica preaentate in tabalol nr.)4.

Haoelal nr.14
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VII
P.7

1 E * 4,695
E - 3,*4*  ***7

96,71*
97,669

in E - 3,96*  &?** 79,013
IV E - 3,48o R**7 97,573

V E - 12,96 R*'* 39,559
VI E * 12,31*  Rr**3* 99,977

vn h - 6,<A*R?*2 99,418
vm E. 4,65o R<*w* 99^54

n E - 3,73* 99^667
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L ^ntRifL uPtLAji

i. MUtaj^w AaRMaiH ^wiwaAM

-tudiul dinahieii proccuelor de ia^cinare a clincher jlui 
e-e facut, <.n .aralel, pe ur. ato^elc ut^.lc.,e de lodorotor *

-moarb luelioebd ;
— aoera de labomear ( 
— moar4 oriaontalu, tip oood.
Carac tcria Cici le color trad oori iolonice slot t

a) ^ora  IneLluzjbi - are acbeoa prezentota In zi^!3 ier*
da tele construe Ci we In tauelul nr. Io.

label el or. Io

Hra
crt. carec teriatici ted alee u... Valari

1*  uia-etrul interior al Cubu-
lui -aril

A*  laclluarea t^oului -aril ^rade lj?
3. ;ianir de can ere
4. Valuaul interior al aorii
% rwewil ale co pului oorii

bee. 1
de^ 116,^3

rot/ain 42,o; 4u,^t

4?td, ^6,3,

7o,o
a. *oter  eleetrle *

tura;ie
tc.^

rjt/min
lo

Moo
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b) iM -  ^oet folooid*
pcntrw a oe comp nr a reaultatele obtloute cu ee pi cole ob^inuto 
ca aoara locliaotl. ^cnbrw a aa palea awparo roc ulta tale a-o alec 
o Jaarl almileru ca di&-<etru, wolum ioterior, lac irciturd de cor- 

puri de ^dcinero pi ^aau ue material latr^cua, cu aoara iuclioabd.

c) -oara oriaantalti. bln ^and  e-e loloalb deoareee ante 

utilajul de laouretor one aim accepiab pe plan aoodlal peolro de  
tci^iuarea eptituuluii la aacinere a clineberalniw Jcaaaa aeeabal 
aori case preaeotaba in ild- 14, lar datele al ted alee la babe  
lol 17.

*
*

*

lObolal ar. 17
mmm <tm=mma a: m^mm mm mmmm Awmmmmmm mmmmmm mmmmmmmmrnmmm'mmmmmmm

u*i*  Valwi
urnww <mmmmmmmmwmmMmmo

Jineasiuni 1ataricore *
- diaaebru
- lonsi^e nxn 3c^

a. Vol urn lotericr
?uracil ale curpulul morll rot/min do, 6^, 

7c
4. ..otor elec trie *

- put ere k. <*,73
- borevie rot/mia 13oo

w a wm mmm w jt. mm mm mm mmmmmmmmmmw mrnmmmmrnmm

<& H

^-dnamlca proceador do uJtcluare io cele trd wb^lajc de 
labor*Dor  e-e abudlat prln ar^arireea in bl^p^ a broeerii pa alba
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Fig.i; MOARA TUBULARA INCHNATA DE ' A I.C.RI.LA.

1 - Corpu) tubutar a) morii ?ncti- 
nate.

?. Funduri cu votanti .
3-Lagare
4 - Super! fix
5- Suport deptasabil.
6- Cuptaj etatic.*
7 - Reductor.

8-Roata de curea trapezoidata 

9.-Roata de curea trapezoidata.
10-Motor etectric
H.-Cadru de sustinere.
12.-Capac.
13 - Contor de tura'*e.

)
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do o,o9 am*  Pa baa*  recoltatelor ot^iMte s^u ealcelat urjdtorii 
^armetrl

- cantitetoa G^ da materiel naclc^t de la inctjuSul pro- 
eeaulul *

G^ T
a, * —&— (bi)

* t

oota^li w
G^ a oantltatea iaitiala de materiel iatrodao la ^oerm 

(g) ,
T * tree area pa alto de o$o9 aa (%) ,
t a durata mdeladrll (mln).
- cantltatoa Gg de material adcinat la ioterwalul ae tlmp

*D * ^3-1 '
G_ T G

(1?)

noto^ii *
a trocen pe aita de o$o^ on la duel ouncote 

auccoalwo ale cnnciuaril, (1), 
t^, tg a derate aooooalwo ole mdeindril, (ain)

-Vltooa da mdclDoro a frec^onli aal ari de e,o9 m-t, '

-oiteae do adclaaro ,^e loterwalal do tlap t^ - t^, <

(H)

ootatii t
Gg a eaatltaOaa co material adciaat intra dowA aeaeabe 

oaecealwe ale adeloArll (g)$
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a intervals! tie tinp cooaidwot intro deal ncmente 

ococoaive ala mdcindrii, (ala).

la cadre! ceperiae atari l^r, radial dinoaloii adelndrli 
clincberuloi e-e fjcet In eMdtoarele eonditii t

- lb  maars inoliaetd  oe  pdatret eona antd aaaa in- 

ciredtnril de material (G^  2oooo f) (A ooefieieate! <1  caploro 
ea corpuri de adeinere 25 ) ?i e-e varist tara^ia morii

* * *
* *

(oi - 42,o roMniot n^ * 4d,5 rot/aiat a^ * *9,e  rod/nia, q*-  56^ 
rot/aia; a /o,o rot/ain);

- fa a cere de laOerotor  e-e fleet ndetnaroa in coodi- 
$ii aioilaro color din scare inclinatd (0^ a 2oooo g, ?a 25 4 oi 
a  46,5 rot/ain ;

*

*
- in asera dood t a) a-a pdatret eonoteat eoafieiental 

de aaplere co co:purl de ndcinare ( ^a 21 re^ectlv 32^5 4) 
#i variet aaoa iocdreaturil de materiel (G^ - 1257 6, ^o*
a 2olo ^i reapectiv O^a 2462 g),

h) e-e pdatrot constants none iaedr- 
citurii de materia! a L2y? q) ci n-e varlat eocdleientu! do 
uaplero co eorpeci de ndcinere a oorii (20 22^5 25 ,
27wP 3o,o 32,5

le Oaaa results te lor amp crimes tiri lor o*e  i nearest sto-
biliroa or^Atoarelor vardaHi *

-Various vltesei de edcioare a fraotlaoli oei tonal de
0,0$ sat in fear tie de terete do nteiaaro * a w*  (t) ,
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— woAatia ae adcinaro pe parcurevl praceaului s

— eerie tie Ateeei oe miclnere in dlieritele maomte ole
proeoaelui, in fane tie de eon Ata tea de material micinot de la 
inceputul adeioiril * w *

— wariatie witeaei do nacluarw in Ojicrlte monente ole 

proceaulA, in fune?io ce eantitotee de materinl ^Mcluat in pe- 
rioeda reapccAvi  a ;*

— vaAatia vitmci ae ^6cl:.a.e a irtiotiuuli -.al mari ^e 
o,o$ i" fonetio do crecereo prin aita do o,o^ am t

— werietia treeerii prin aita de o,o^ me, in itnc ^ie de 
derate a de inAril  a 2(t) )*

— voriotia cantltitii GO material mdclaot, i.. itmctlc 
do derate proecaulai  f?  G^ (t).* *

ioeate variapii, tjcntrw canarile cclc ^ai re,roecnc3tive 
aint preaootote in ii^. U. *o  Pana ^a trior cjtperincntalo, no 
pot trago uraitoarelc coocLuzii *

- witaea de adeinare a fraetionii moi marl ae o,<^9 ma, 
dopd co otiog*  un maatim - in prime ^arto a adclu^ri- - ^encrc$to 
odati on awonaarea pracoeului, Indlferent de utilajul de lab ora
tor utiliaat pi do eooaitlllo specifico de loere.

In coaul odeiniril io -oero iocliootd, aceactd vitead 
erepto co terotia (eaeeptie fieind taratio onpereritioA a^-7o$o 
rot/ain La eo o viteeo de adeinaro a imetiunli aai marl do 
o,o$ aa eote minimi).

Ccaporiad reeoltotele oO^innte io ^ooro f ^3o a ^3o am 
on cola, in eoaditil aiailare, in aoero ioclinotd, ae coootatd 

ci viteaa do mdeinare a iroetiM^i mol aari co o,o$ ma eate 
mad aero in eeaal acrii inclinete.
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Io caeul aAein&rll in mnare dead, wlteaa da mAdnare a 
ecea^d frcc^luu^. create ea a rep seres nasal us malarial - la 

seeing! cncflcient je unplero - pl, in general, cu codicleotul 
da umplere cu cjrpurl do -^dclnare, la aceeagl mad a iocArcAturll 

ae materiole
- witese do QAcinare la dlforlte momenta ale ^roceauld, 

inrcjlstreasA, tn toeta ceaurllo, o tondin^A de acAdere dopA ee, 
la prime parte a nAcloArll, prealotl aa madm ,

- wlteaa de adcioare io dlferlto auceote ale praeesolsl, 
In f unc$le e centitodsa de material mAclnat tn perloada re spec- 
tlwi, ere a slur! Unlard, wpor cwasatA, a rescind co cregterea 
coatit&tll de material aAelnat, la an <{?  ct., la moera Bond pl 
oodeplnzind de torevia la aoara incllnatA$

*

- celelalte enrola,11 na prealntd partlcAlarltApi decao- 
uite fe^A de da tele pres eototo in liters tur A.

vn. jmpiuL cummcii ^ahjmiRii

notre eele mat veahl none ep 611 aaapra cine tic 11 mArun- 
tlrll fijaroaaA cele ale lai Fahreowald (3B). Aceate ccoalderA an 
varlabilA fundamental! create toe a materielalai cere trace*  in 
tlupal t, prio site cu eablal ewind dlmeoalaaee z. IcaaaW graata 
te - e^n^itii, ue OROapla in procoate din create tea total! a 
uaterialalal - eate o fuoc^le de warlobllA t t

a M (Z, t,

FaLrenwald a etudiat waria^la lol ^1 a Id ^3/^ t in
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funo,10 da Wapt la Jdelnareo ceartului int^-o moard cu bile. 
DI a aj!ma la conclude cl derlweto^X/^t na rdmine con^ and 
declc tn priaele min ate ala mdclndrli d canal pen tru cele nai 
line particole.

m acoaa^l oraina a luel, Arbiter cl dbrany (2^), (20) 
Fueratennn d ^waaaundoran (JI) ao atodlat ewolu^la in tlmp a 
tranacler protoolto die mdclneree anal eontitdd InlUale rele- 

tlw del de material. H on a jane al prec-zeze rolagia cere 
leagd u, n cl t in prime la aluute ale adciodril ?1 pentru <,ra- 
nda awind dlnanalaoca aal ale A decit a "ull^eotlrll". Aceoetii
reLetta aa poete aerie *

(2o)

Zasaatln pl AIyerdin (13) aa preeupoe cd in 1input nA-
olndrli, in aeaeitul t. terlada ireotApil partloolelor be ul- 
zenainae a eate proper deaalA 00 acoaatd greutate. Accst Lucru 
de poete aaprl a aateaatie <

* e(l - x)

eaa *

n(a,t) - 1 - [1 - x(x,a)j a***

(21)

(22)

Roberta (22), prln ea&erlaoutirlle calc a arntet cd 
acoeatd relatlo eato wale bl LA nanal an conditio aa t ad na cepA- 
peaaed 0 aauaitA Lialtd.

rootrw a entinde welabiUtetra accBtci scheme, . lyebdln 
a propaa 0 fowaulare aal eenple^L a crprtaiel de aal awe *

^opl atudlal ada na aa retard in nod dirwet la neat
a obi oat. trobula toted nandanatd cootrib utia Id irlllish (23) 
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wore a introoua pcntra print datd nogiunea de "probobill tatee 
uoei granola de a fi adcinaW in t imp al trecerii printr-o iaata- 

la^ie de nirua^ire". Griffith a ad^ia cl aceastd probebilitate 
-epinue de o posere 'a" a dimeasiMii particolei. Ut^ Haled 
aeeaatl no^iune ^i an model matematie iaproMUtat dim teoria 

ciocticll ga elor, el a ob^inwt o lego a distribute! poederolc, 
a caret eeuaHe ee aerie abb f area *

- . 1 - I (---- t------ . 1,, . - 2) (24)
/^T

Aceat.t& empreaie presintd o mere aa&legie co f ano^a propaeA 
de ^veoaaoo ^1 arttea pentru ropertizaroa corbelar grnaolcmetrlca.

2. Deoril u^ame  la cine tie, mir^tiriireferito.ro

cootrib a Hile adaae de diwer^i cercetitori la elaeidarea 
asp octal or legate de cinetica mdrunpiaii) so pot ImpArH io doud 
ceGcjorii i

- eeinilaree zdrua^irii co o eoceeaibne de eoocaa&ri aiaplo;
- eaimilarce nAruD^iril co o reoc^ie chimie.*

2.1. aaraotirii aa a aaccea*<-ne  de

.roadbeat pi Callcott (34) ea conei^erat to&roatiree ea o 
aucccRiaac de coacaairi aiaple) eceaatd ioterpretare proaantiad 
ca ,artlcalaritate fa,tul ci derate adeindrii intervine ddar in
direct. Autorii conaiderd adeinarea co o aaaA de c jncaadri aimpie— 
ornind do -a aceat model fizic, ae ajoage la anal natematio$ ope— 

rind co diferonto finite pi ea probabilitAfi (de ndeinaro). fdoo-
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51*  de oilaat, ecrlaA auu *oa*A  aatrAclaia, ae ,rezlatA autiel *

- [AFP a (I - *)  J 2^ - b (2»

^ot*51^  '
^1 A^ti w Muriel coloanA aie frac^iunii - ioalate $1 

depA udciuaie t
F a matrices dla^ouaiA a

de mlciDare ;
AF a aatricea triun^Uiular;! (a,o) e Lui ;

F^ - (1 >J)*  jroututea ^aoulclor lutervelul 1 core 

provio uiatr-o coneesaro el^pll lio -utcr-
waiul J.

'U ipusoaa lai *aloy  ^1 ^erjsroo cooiort*  c^reiu cou-
coa&rlle almpie aiot identiee, ecua^ia (2y) dewlne < 

unde a repreaiotd numArui ue coocoodrl. Acect ot&ir a ue cooce- 
adri note a i uuc yle ereeeHaere ae d*ap  ad poete 11 detcrmlaat 
prla eampareree curded jraowioeetrlee dupA auc-oarea lutr—o per.- 
uadA de Wimp detemiaatd^ ee a f aaiiie de curbe de para&etru a, 
eraaaWa iai^iai.

i^weday (3b)$ **ure$  $1 Froeeb Q7). ^elaali (^d) adua 
imbuoitu^iri aceatui model. l<yacb 1 aee la o empuaere alate- 
tieA a ac oteA teoni.

^ouolul oato up or de er-jArid to aeocul aaalujiei cu reoli- 
Watea dar operoe^.A eu ipotcae a^pllflce^jcre (cm an to cea a coo— 
eaaAriior ai-ple luaoeico)) ceca ca cjoduce la lioal la o aprozi— 
mare jeatbl Go dopArtaAA do reoiiaete. to de alt*  parte, modelal
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oateaotie laboriee, no paste ur^t&rl deter&inAri la eiq^eriaeotale 
("a coneaa&rilor ainple"), iar tiapal no apara aa wariabilA ex- 

plicltl a dintrioogiei jraaelo^ctrice ob^iaute dopA mAciMM*

0 aerie de cereetitori intra care Pa tat pi ^aaget^aan (4c) 
au incercat sd r^rezictd evolu^ia ia tlap o diatribo^iei stmaulo— 

trice prin ecuo^ii analoa^e co cole care ^uvemeaaA reec^iile 
cLlmice de oescompuoere.

Adai^iouu-sc o aaolOtjie cu ciaetica reec^iilor ebisice
ae poote eerie o ec^a^ie jeucralo de ioroe *

- (27)

ia eare *
a - ordia de readme ,

t * coca eaud oe witeai
In -.ulte csRuri ia liters torn so edmito cd a * 1 (reec- 

H^le aiat de ordinal 1).
depi pe aceaata cale ae ootin onele raaaltate iateresaote 

aneio^la ior-ialo uintre cele doua fenoueae ooauuce la resultate 
cuDtrodle sorii*  A par aetiel a&oteri de la ipetaea ordinului 1 de 
rcoc„le cit pi do la invar!ante "coastcatoi de reecyie" k.

satori to acestor a^roxlcAr , sop! aaiallerea mirun^lrii 
cu o rcjcw^e cai^icl repre^inti, ia eounite aaoeote ale olcin^rii 
o uosjolaic cestui ^e *iuela,  4tareiod ua poo inainto fe&a de tee— 
ria prcccdestu^ ou reupc^te ai ^escrie sui'ieieot de enact
proceaul pc toctu Jureta aa*
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3. Un DM model einetie ml oroceaului oe mdrun^ira 

3.1*  SlMMtmll

leeiode-oe de la atmiul ovolupici anei dietriuugii ^ra- 
ndooetrice ipotetice in tiupal proceaald oe odruatire (v,flg,lj) 
no poote realize un model cine tic coupler caprine lad ec^ntiile ci- 
netlce ale aoor reactii auccoalve. Mattel "rcac^uotol A" trace in 
"proGuaal a", cue trace "i^rodaaal ", g.aeu.d, ia iaoe,ie ue 

numeral do interoale conaiderato utile de a iatre in studio A,-,c 
repre^eotind dractiuni ^raoaio^ecrice cuprinae iatre intervale de
diametre determinate *

t **c

In fane tie de ewolutia io tiop a formei alt u^loi ^re-
ualare diferentlale ae pot alege intcrv&lcle d, egalc
ana on, Laportent ^iind ml ae ecopore co dlvizioni tot intervelal 

dinit. * Stinol ^init- diaaetrol cclei ^ai ^ari
granule ioaia^o de ndcinoro pi ropreaiuti diametral celei 
mad nici grande la ofirpital adeindrii).

traoindo^e la aerieroe oeaaeiilor oinctico, ae obtluo, 
pentru on "aadd tria^oonent". a died t

*i1----- (28)

gi pe jtru a react!*  de ordinal I (dadand la atodlila lai etat gi 
La<^emaan), aiacwal de ocoatii diforauyiale (4))
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$u ooluti*!e  io cozul ailmentiril mooodleper ae * C^ *

(3o)

iepreaeotareo ^railcA a Maxtor oapreadl eate datd in fig
1/.

Io cazol aLlmcatarli polidlaperae, ae ab^ine aiote&ol de

- *1  -

gi (31)
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InpArUrea lntervaim.nl grenuloBetric tn tret (in caaul
de ia^A) aau mal nulte intervale se face cooveuabll $1 aroitrer, 
in aenaul docolAril difcrontelor de Rccuala-i iuncHo de dlzeo- 
aiane.

re bona ceoaH-llor cloetlee ?1 ^lnloda-se ae^ta de re re- 
aeotoroo lor greiloA (w*flg*L7),  ae pot deaprinde eitewa aapeete 
oarecterietlee ale aodelului propaa *

3*1*1*  "hoactantul 1" - ee conauma confora unci rcootll
t plcc ue ordinal I. 1*  regAaeeto aetfol aitua(la eeua^iel elcc-
tlce propane de retot §1 iangoneon*

3*1*2*  "Erodaaul in ermeALar n" — vltoaa aa de formers wo
fl La locoputul proceaolul aol mare aoe$t viteea do cons urn, iuclnd 
La o acuaulare de "prodan d". ulterior vltoaa oe formare va i'i 
depAyitA de vlteaa do conaua, daciod in final La diapepipla "pro— 
dueulul J".

3*1*3*  "irouuanl final C" - 00 careoterlaeaal prlntr-o 
"perloeda de indue ^le", in tliapul cureie vlteza c-e^te continue, 
reee^lo preaeutind an earaeter do aatoaecoLerare. In tl^, vltcza 
do iomore a "proueaaLul final" atingo o vaLoare ataCionarf t^aal- 
ad, aoAaiod uLterlor uatorltA coMum&ril "reoctentulul".

3*1*4.  -lodelol eloetle propao eae a al eomplet dealt oele
antorloare, rciloetind zal fldol fenoaenelc reals care au Loe io 
tinpul adrunflril. Acoat oodol coaaloerd eA in ti^^l g^mntiril 
an Loe aahlaOArl in aeaanfaaal da rear tie, atit intrinoeo, ,rin 
aodlilcaroo "onerglilar de ac^lonare", a diet 0 "euerglllor apeel
flee mlnloe de afdriaaro", eoro slot fuucile do dl*.eualaoea  gro— 
nularA, eit pl eatrlnooe, prin aodifiearoo apeotaalai inearedto- 
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rll ou Wile in luagul a aril (doel pl pa aza tUpeloA pl "vl*-*-o  
do "rooetaopl" do dlferito dinonaioni)<

3.1.p. Awiadu-oc la weJere cA periodo Jo indactie (cero
poo io iatiralo mult dociApuraroo prooeaulul do ioraaro o 'prodo- 
aului llual") so conCundl co timpol oecoaar co aobatanpa inter**  
uiard J cl atin^A cooccncropio" aaatiaA^ ea poete 11 reduo A pria 
adaoa controlat ue Adamaol optlm wa 11 cel ooreaponzAWor con- 
ai til lor do aezio, odlel [ * Ua adaoa tool oar*  no are nlai

un aena$ dooerooe tn aeeato eondlpii fomarea "predaaolui C" wa 

predeato la incoi uW o aoAdore prononpoW a wiWaaal do roaaple 
.Ijjj oti<Aie ace apt wlten^ aaalad atationarl.

Auouaul optim ae coLcaleasA din Cdodipia *

CM)W O

04)

ijuiauu-oe io cooaiderare aemnificepla ciaeticA a cwt an
Lar de wltoid, datA de Lcgoa lai Arwhaalna, adaptalK peatru proa 
aal iadeindril do atat pl ^n^acaeaa, capttala *

05)
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BOX. (36)

node A^'^ aint footorii preeatpooentleli peotra coaacantele pl 
1**  1^*2  ooerglilo de aflriaaro pootru "reae^iile" conae- 

catiwo de ordinal I*  In aceat eno lectori! preexponenpj.ali aint 
aproaiaatiw tgali, coon co eoodaco la ecaatij aproxiQatlwd t

fa)___ - MS. [- di - M)

teee ce aratd oA^ cooceocre^ia maximA a "prodaaului iotcrBcdior" 
depiodo io primal rind do diferoo^e dintre eoergiile ue ctlvare 
caiuotcriatloo color Goad proceoo cooeecutiwe a

A *- a (3b)

3<l*6w  ^o pot eoncepe, pe acelcpl prinolplu, moaelc eu

patra coapooeo^l on roottil auaooalwo al eooourente, ca reacpii 
de oebllloro io faje^ie do earaotoriaticilo maserlai prime pi 
cjadipiilo toanolo^iee.

Aottel, in eaaal anal reaotii aaeooaiwe^do ioma *

A) (3?)

aleteual do oeaatii note *

(40)
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cu solutlllo (aa c^naltlcrii direct caaul allmeot^rli phlidia-
perac) *

-*?  tt? -*?*  -t?t
c, - c * * + B.-gr* —- (*  * - * * ) (41)

*1

la aumnita cazuri imp use ar practice, proceaul da at Iran
Hre ne poate conduce dap6 a cine tied a raac&lilor aueaaalwa 
eombin/ te cu cela canM^ta. daps schema *

^eoerind eiatamul da eena{;li diforcntialo t
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B

slasowMlul aint t

(4;)

*K * *M  * '. (4A)
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In domain^ nirantirii fine aatt a aDuait^r aateriale endo

in fiaai *

* *** ^robiaae de a.l^orare (adioA "raactll inwarae"). aa paa- 
tw cone ape an nodal ciuetla aaro ai comb Ina reaatiile aaaaa^lwe^ In 

rAaA ataob an a eat tit da aabilibba in^taM a_4oaa.
^aatriudo-oo oce&eafi aadalcl agnatic pwapaa

cate !

lor pcLtru pr^u^ul inter * *adiar o" pi "prodeanl final C* ae ab^ine
OdS ^CL.Ul dO OOM yii !

-(*1  + *1^)1 C?e)
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eeea ce areta cd, 'concentratle maxlnd a pr^daaulnl ioteraedlar" 
uepinae to primal rind de dlferea^e dlntre enerjiile de actlvare 
carac<.erlatlce color ooed procoee eonaecutiwe t

3.2. ixoerimantlrl mantra W erifle area no^alalal
araoao

3-2.1. Condicil exoerlnantnle

!wlodo-ee in wedere, pe do o perco retaltatele ex erimeo- 
tdrilor proAonsoto la cap.V^ lar pe do cite parte laptul cd proce— 
aele do a&rantiro deafagarete insr-o noare inclinatd pot fl aai 
ctor coaparate ce cole diotr-un reactor ohinic, experiaeutdrilo 
pantra werlficaree aodolelel olnotle propaa a-oe Gosfdpuret in- 
tr-o moord ioclioetd (w.eap.VI, pct. 1).

^-e pomlt de la do ad diotrlou^ii ae frec^iuoi ^renuloce—
trice pl o^ ar ,Arit ewola^ia aeeotor dlotribuvii ia ti-p.

iroceoul do adruQ^lro a foot aad**ilat  cu o aoccoaiaoe
de react!! cblnico conaaoatiwe (nodal trieenpouont ^1 tetrecca- 
poncot pentre atraetare find a tar^acled "prodaaulai Intemedlar').

Stmctara die .rioutiei fractloailor jranulo-etrice o-o
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ubtiout prin cerncrta pe cite de control co ocbinrile do 43/<-a,

Fractiunea gronulometrica o-4^^m a foot namitA "produa C 
cea intre 43 - ^o^-m, ea produeul intermedier B", iar fracti- 
^aea aai mare oe 9cy*m,  "reoctentol A". In piua a-o etudiat we- 
riatie atructurii "fine" a 'produaulai intemediar A" prin lm-
t ArUree in fractiunea (43 - 63 ^n) pi Bg (63 - 91 ^a).

3*2.2.  ^e^ultatele exoerifcntAril^y

In cudrul expcrimentarilor o-eu facut dooA inc arc Ari, 
pornind de la diabributii initiale diforite *

- io ca^ul 1 ^aliment ere oxiatA 22,2? "reactant A",

- 'produa incer^cdiar a" pi 3o,21 "produa C";
— in cazul 2, la alimentere oxiatA 2j,4? . component A, 

^5,4? v coopooMt J pi ^3,o6 , component C.
^ezultetelo, adicA wariatia "concontratiei" A, J $1 C 

rn timp ee pot um^ri in teoolul 16 $i fig. 16-19. Din tabelul 
19 ti 2o-21 ae obaercd cA wwriatia "cooceotra&iei" B * 3(t) 
eoconde wariatia apecified a compdnantelor inglobate (45^3y<a
i 63 - 9<y*a).  Confirm color dedoae tooretic anterior co 6b- 

eerwA t
- perioada de induetie initialA la for^aree frec^ici 

fine ; i
- puactelc de infIcriune reapoetit timpii la care co 

ooaervA namimol intemediarilor 3^ ci ;
- maximal peotru iatermediarii #i 3^ ,
- conaumul oontiouu de Mterial groaier.
eutro titeaa de consurn a matorialuloi groaior "reaetanl
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-61- Ta bet nr. is

EVOLUTIA REPARTITIEI GRANULON1EIRICE
i:'-< JIMP LA MAONAREA IN MOARA

1NC.LINATA

DEL
!A:-.-i

FRACHUNt GRANULOMETRtCE

in ) c
Or45 m

B
45r90/^m

A
m

0 50,2) 27,5 22,29

c. 58,26 274 14,34

10 60,90 30,04 9,06

15 65,88 28,7 5,42

2") 70,87 2512 4,01

25 73,85 22,78 3,37

30 85,) 8 12^56 2,16
*

0 38,06 36/,7 2S.47 ;
)

5 66,73 2^23 11,04

10 6976 22^59 165 j

To 6Q9 2^6^. 6,^6 [
_________________ )

20 73,6 2^93 3,47

25 75,3 22,74 1,96
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rx/c/c/^7 //? /At 4 ^7 ? r
A 7HA'r^/Tt=y/'fo /^ /TfCcf/*cr <

^7 N
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- si- Ta bet nr 19

5TRUCTURA FtNA A REPARHHEt/
GRANULOI^IETRICE IN TIMP LA
MACINAREA IN MOARA INCLINATA

T1P1P
DE

tut AC fhtADr

FRACTfUN! GRANULCMETRICE j

o 45 -r- 63 — 90 125 160 -7- 200 — 250
(min ) A5 6 J !25 160/ 200^/ 250^/

0 50.21 14,02 13 4 8 12,15 5,88 2,86 1,05 0 35

5 58,26 12,85 14 54 10.42 1,97 1,43 0, 27 0,23

10 60.9 16,96 13,08 7,12 ',22 0,51 0J c.ii !

15 65 88 16,85 11 87 4,26 0,5 0.42 0,11 0.2! 1
t

20 70 87 16, 21 8 91 2 82 0,38 0,41 C, 13 0, 27
__ ______ j

25 73 65 14.03 8 "5 198 0,32 0.37 0,16
)

0 54 i

30 85 18 4 ! 8 56 1 42 0.18 0,2 0.17 0 19

0 38 06 20 03 16 27 4 58 3.6 0.62 3 A

5 06 ^3 14 15 8 08 6 "2 1 45 0.69 0 14 r *

1 — — ------- — ----------- — - ----- ,

to 69 "6 5" !5 / 0 42 0 71 0, CO

)5 08 9 14 , 32 10 3? 5 42 0,62 0,29 0.08 0.05

*)'' ' 3 6 14 ^3 8 2 3 0" 0 15 0 H 0 07 0 07

?5 '5 3 15 85 6 89 1 56 0 ) 0 1 0 07 o n
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i
r i . 20. ^Vc?Z//// 7^/77^ <? jr^r/&rz/ yr^r-T?^////

/r^ /7<r7r//Tt?/*ec7^^  /nc7^/^C7 //7c///7C?/t7

i
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a-e ttiewilt eeaatoato do vlteaa co mctodo IntegroLAv Jeloaroa 
obRinata octo *

a 0,0^ Mil

**toru*lnoreo  ooMcaatei da vlteaA a-e fdcot din oeuo^ia
IntogralA

(^2)

ware da valoerea aritata, iar motode tLmplier da injoaatipiro, 
oe relavio *

Y" - id 2 ^1/2 h, (^)

da o valoare a^ropiatA, w ain*̂ .

' ^e obaervl do aoc^eaea, deplaaarea de "cjocen-
tabief oe la olneuaionl aari La cola micl, la tiap.

owe prevede pi ^odolel propea, adaoaul Inipial do coc<- 
poacot internedlar aloparoaad aaa allaind porloada da lodjc^le a 
warlaHol "cooceotratlaA", wltaaa da for^ro a ^ateriaLulul fin 
ob^Dindu-eo maaiAa peutru an euaae ^al uaro Jc interne di ar ii 
(caauL aL dolLaa)*

roc via find C, prooaaiad do la ooi latere ediorlv vi 
d^, oa coujtanto de wlteai deoaebite, awolueaaA in timp dupA va
riable lotermedlarllor ^1 Bg, aatfol oa ^rlma porbiwoo a curbei 
ooto trioatard trooc^otMrliar frocbiuuii in froebianoa

'a, (porioodo de iDuuc vie, erep tert a vltezoi, punct do in— 
flaziane^ aplatiaare), alura colei do-e dooa porbiuai filed 
ideatieAv
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2.^. tmcHMU If AUad MMMH

aalloa cineticli oacindrll in cedrul experlmentarilor 
of actuate a condos la conclexle w$ oete epcrtaoA oilmen tar ea aw 
a dlatrlouple ^raQuloaetrica ueserolnatl precla*

uopd c8-e arutat anterior, pcn&ro accet oouel elac
tic , cere reilectA uentul co ileal f eoo^ecul auciolrli, io caaul 
cuooa^teril cocataatclor de witeod $1 a euar^iilor <.e actlware 

(cclculate pc uoaa solid ttlrilor la comprcul^c lent*),  ac puate 
deteruloa adaoaul optlm de material Internediar ca dlmecmiani, 
coaducind la ellmlnereo perioaocl ioouepie la lomarea mate- 
r^ululul fin si ob;lacrea unei vitese nnlfor.te pl orrnme pentro 
accst proceo, iapt co ar awes repercuraboul aaupra earaeteriatl- 
cilor tebnlco-tennolo^lce ale aoril (ex. acurterca lunjlmil came
ra lor ooril etc).

^tudial prloind clnetlca procesulul de mAcioare eelden- 
&ieai poelbllltatoe aArlrii witead do foraore a frac^iUDli fine, 
- ccee ce ac traduce tn cooncall do eoergle electrie! aau ere?te- 
ro a prtxiuctlol - prlntr-o ell^ ectore coatrolatA a aoril, no no- 
t^ai din pmwt de veoere gravimetric cl gl din eel el reptrtiHel 
^ranulomctrlce.

iXporlacntlrile dcctuetc, preemz gl oGOlcle aate-atice 
elaborate arata cd cxtMd 0 dlatrlbu^le granolometrled op tin!, 
adied o prjporple unlcjn aptlaA din pwoctul de wedere al MOlnl- 
zAril vitezel oc loruare a "flnulol" gl cl ocoeatA proper^le poo- 
te fl uetormlnBtA experimental aau auaHtle.

Ic caaul concret al cxploatlrll inouatrlale, acabatd eon- 
cloalc ae troduce prln oeceaitatea atrla^eotd a piatrlri1 one! 
propor$il fixe intro cantiOates do materiel groaler pl coo a can- 
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titttll de aaOarial co diaeoa^ cai greoulore intmedlare. Je re
gold ia ecoeotd poatard ae earnest*  "gripal", reapootiw aliacote- 
roa eo material proaopdt a acrid.

In eonaoeintd, conditio ardtetd inoeomnd impaoerca unci
talari fixe optima a coeficientald de recircMiare a -atcr^alului 
prin moard, jaiinit ea *

(P4)

fopt oe eo potto roalima fie pria roglarea deoitwiai ua ejri# G 
(io^d io rolatio co fioeteo ob^lnutA), fie prin ro^lorea dcbito- 
lui i co ali^eotare co material proaapdt. Lwiceot, tre^uie reepee 
totd imparloa, coodi^ia enlformita^ii aiiMotdrii aob aopeet jre- 

uulomctric*

Will.

Io cadrol accatei locruTi, o-oo ur^nrit ur^aMarclo *
- otodial compor&irii jroaolclor de clincher la ulicrite 

aolicitdri (comprcaione Icctd pi pee uinamic);
- atudiol repartiyie granaianctrice rezoltate in urma od- 

eialrii elineborolai in dfcrite  utjlajC do laboratar ;*
- elabcraroa, pe beta dotelor ae^ulata, a acai mocel ci

ne tie al procoaeler de ^acioaro*
Io uraa aceator etodii pi urodrind^-ee ^lairea oner colo-

6ii privlad Ldumdt^pirea ^araoctrilor actueltlor Instale^li de 
adclnarc pi eonceperea principield o oner uol iuucalatii de odei— 
3are, co rancajcate eoer_,ctico oopcrioare .a nacioare oi co eooae- 
aori eoortpotico aodaato^ o-o ojano la ur&at^arelo conolaaii *

1. ate neJuatifieatH depApiroa onui octant niwel el eoer 
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tilGl no alvei * a Aral valoere depiodo a tit de grenule^la me- 
teriBloLul cit pi ce cuopoaHLa aa chlolaa^ Bar care$ la oaaul 
cllncucruloi co aLtueaad io jarul velar 11 to 1.^ Analizin- 
do—sc in coatinuere cjmportaroo la poo dlM&lc a clinchcruloi, a-eu 

ateblUt rclapil anBlitice intre eoorgla do poc pl iotegrala 
curbei gronulcuctrice (Joel ladlrcot a flocpil obpinute La marvu— 
Uro).

4. e Oaaa iocercArlLor la comprealaae lenta a-e ajuaa la 
conolaaie aa poete fl eeloulatd enorgia atilA neoeaard pontrn mi- 
roopiroa prlo ccmpreaione lootd. in fencpie de dinenaianea grono- 
lard a elincberalal $1 de granolapie obplnoti, deal ee diepane de 
on net da da Vo provenite din inc ere area smal opentian. Energie 

aatfel ealoulota roproalntd eoergia maalad atlla neeoaard aAran- 
plrll. da food Gbpinute corelo^il aatonatice intro forpe ue sfA- 
ri^are ooeeaarA^ dlaaotrcl granelelor pi reportal de redocero, tre- 
aindo-oe dlagrane ce pot fl foloaite in proleetoreo atllajolor do 
uArea^Lre.

laletd pentra fleeore Material o dlatribute granulome- 
tried difereotlelA op tied din panct de vedere al vUezei de f or- 
nare o fioulalf ae o^lmcotare a aorll, ootor^lno&ilA eapcrlaental 
aao ana11tie deed ee euooae eoergiile de afdrimare a materlalolnl 
pi eooetantele de vitead do foraore pi eooaun a fracplanilor ^o- 
Delometrice. Aceoatd condipie oe tredaoe la pdatreroe conatantd 
a onul roperc optln cinetic dlntro - in caaul onel nori Lnduotrlale 
on roclreulere - aebitol de grip pl cel de aii^cutare co material 
proaapdt.

4. s-e elaborat an model pentra deoerieroa elaetlcii pro- 
cejelor no ^irunplrc, care reprcaintd o contrlb^He orlginald la
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doaailrarea pl aodelarea matamaticd a acwator prucaaae

p. Pe baaa rezultetelor <yl ctodiiLor intrepriuae in cwaruL 
aceatei terne ce carcetare funoameotaH ae propuu ca direc til de iu- 
weatijara eprofodatA^ eu aplicebilitate precticl^ ornate arclo )

- atabiliree, pa baaa aecaciajaeLor iaveatiMota in cadrul 
aolicituriLor La conprcaitmo ^eatd ^i ^oc oiosaic, a a-Licitiri- 
Lor opci c, aeu a reportului optic dlntre cLa, ^cutro diierita 
eotcrialc tebnoiagice ?i ele^erea cores.un^atoere a uCiLajcLor de 
airan tire ;

- ezperineutarea lodaatriall a aoui noa aiacco de reglore 
a eonoacerti noriLor cu bile, baaat pa aentioerea anui report opti^ 
intro dabitol de pi oobitai da aateriai proaapdt t

- proioetoraa nnai inatalotil da mdeinare principiaL 
aooi, ai carol carecter de nodtate 11 canotitale an allmeotator- 
ootater, wearer  aaeaniaaului cioetic olaborat In cadral acoatei 
loerirl, care ad permit  allneotarea a aril ea a dlstribntie ^eno- 
Lcaotricd optind dia punct da wadera a vitaaal de nAcinaro.

*
*
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