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YaapHbii NOMOJ1 Kak 4eNCTBeHHOe cpencTBO
CHU)XXeHnNs1 cebecTonMoCcT nNnpPon3BoACTBa

HeraweHou n3BecTu

M3BecTh MoIyyaroT MyTeM O0XKTra KaJlblIMeBO-MarHue-
BBIX TOPHBIX TTOPOJI OCATOUHOTO MPOUCXoXaeHus. Paznnya-
eTCsl U3BECTh BO3MYIIIHAS U TUApaBiIndecKkas. [mapasiuyec-
KHe CBOMCTBA U3BECTU 3aBUCST OT COAEPXKAHUS CUIMKATOB
U aTIOMOCWINKATOB Kaiblus. Bo3ayliHas u3BecTb AeauTCs
Ha KaJblIMEBYIO, MaJJOMarHe3UaJIbHYl0, MarHe3uaJlbHyI0 U
JIOJIOMUTOBYIO.

[TpoMmbIlIJIEHHO BBIMTYCKAIOTCS CIIEAYIONIME BUIbI BO3-
IYIITHOW M3BECTU: M3BECThb HeraileHas KOMOBasi, U3BECTh
HeralieHass MOJIOTasl, U3BECTh ruapaTHasI (IIyLIOHKA).

KomoBas HerallieHast U3BeCTb IIPeACTaBIISIET COO0I BO3-
TYUTHYIO KaJIblMEBYI0, MarHe3UAJbHYIO I J0JOMUTOBYIO
M3BECTh, TIOJYYaeMylo B BUJE KyCKOB U 3epeH. Boimyckae-
Masl HeralieHasi UI3BeCTb COCTOMT B OCHOBHOM M3 OKCHJA
KaJIbLIMST M Ha3bIBAeTCsI KOMOBAsl M3BECTh-KHUIIEJIKA.

Heramrenast n3BecTb B MOPOIIKOOOPa3HOM COCTOSIHUK
IIUPOKO UCTIOIB3YETCSI B METALTYPTMUECKON Y XMMUYECKOM
MPOMBIIIIJIEHHOCTH, CEJIbCKOM XO3SIHCTBE, a TAKXE B CTPOU-
TEJbHOU MHAYCTPUU, MPEIBSBISIONICH Bce 60Jee BHICOKHE
TpeOOBaHMS K KAYECTBY MPOIYKTA.

TTomMumo mokasaTeneil aKTUBHOCTU Matepuaia (comep-
kanusa CaO unu MgO) BaxkHeHIIMM (aKTOPOM, OTIPEACIIs-
JOIMM TEXHOJIOTMUYECKYIO 1LIEHHOCTh HErallleHOW W3BECTH,
SIBJISIETCSI TOHKOCTh ee TTomoJia. OHaKo MmoKa3aTesu yaeb-
HOIi TOBEPXHOCTHU MOPOILIKA, MO KOTOPHIM NPUHSITO OLEHU-
BaTh KaueCTBO MPOJAYKTA, JAIOT AAJIEKO HE MOJHOE Mpejc-
TaBJIEHUE O €r0 PEeOJOTUYECKOM TOTEHIIMae MPU B3auMO-
NENCTBUU C IPYTUMHU BEIIECTBAMMU.

Baxneiiimue (u3nKo-TeXHUYECKHUE IapaMeTpbl Hera-
LLIEHOI M3BECTH, TaKMe KaK KOJMYECTBO BOIbI, HEOOXOMU-
MoO€ /IS €€ rallieHusl B TUApaT-MyIIoHKY WA TeCTO, CPOKHU
XpaHEeHMUSI, CTeTIeHb, BpeMsl U TeMIlepaTypa rujapaTaliunu 3a-
BUCST HE TOJIKO OT TOHKOCTH TIOMOJIa, HO B OOJIbIIIEH CTe-
TeHU OT OJHOPOIHOCTU €€ 3ePHOBOTO cocTaBa. YeM MeHb-
1Ie B MOPOIIKE KPYMHBIX YaCTHUIl WU, HAIPOTUB, OYEHb
MeJIKMX, TeM ToJIHee U paBHOMEpHEe MPOTEeKaeT raiieHue,
JIOJIBIIIE COXPAHSIETCS aKTUBHOCTb U3BECTH.

BiusiHue rpaHy/loOMeTpUYECKOro coctaBa MOJIOTON U3-
BECTM Ha Ka4eCTBO MOJIy4aeMbIX C €€ UCTO0JIb30BAaHUEM MaTe-
pHUAIOB TIPEKPacHO WUTIOCTPUPYET CenyIonuii mpumep. B
TPOM3BOJICTBE STYEUCTHIX OETOHOB ABTOKJIABHOTO TBEPACHMS
MPY KCIOJb30BAHUU W3BECTU-KMUIEJIKU BbICOKO TOHWHbI
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Puc. 1. 3epHOBOIi COCTaB MONOTOW B LLAPOBOW MENbHULE HeratleHo 3BecTu

HAY4HO-MeXHUYeCKUil U npou3eo0CmeeHHblil JCYPHAA

MoMoJIa NPy NepeMellIMBaHUM B CMECHU B pPe3yJibTaTe Koary-
JIALUU MeJTbYANIINX YellyeK U3BeCTH 00pa3yloTcsl KOMKHU
JIUAMETPOM 3—5 CAHTUMETPOB, HE Pa3pyIIAIOLIECsT TPU BbI-
MelvBaHUM. Takue KOMKH, OCTaBasCh B U3ISIUSIX, CHUXKA-
0T UX TPOYHOCTb, MOPO30CTOMKOCTb, BBI3BIBAs MEPEPACXOT
BSDKYILIMX MaTepuasioB. Jlaxke mpu He3HAUUTENbHBIX CPOKaX
XpaHEeHUsI MOJIOTOI HerallleHO U3BeCTH OUeHb MEJIKUE Yac-
TULIBI OBICTPO TaCATCS BJaroid, coAecpKalleicsi B BO3IYyXeE,
YTO 3HAYMTEJIBHO CHIXAeT aKTMBHOCTh Matepuana. Kpym-
HbIE e YaCTHUIIbI, UMesT MaJTylo ITOBEPXHOCTh (ha30BOTO KOH-
TaKTa, racsITcs B CMECH MelIeHHee M He B TTOJIHOM 00beMe,
YTO TAKXKe B CBOIO OUepelb YBEIMUMBAET PACXO/l U3BECTH.

IMoponiku, MogydeHHbIe ¢ UCTIOJb30BAHUEM IIAPOBBIX,
a 0c00eHHO BUOPAIIMOHHBIX MEJILHUII, BCETIa XapaKTepU3y-
J0TCS OYeHb HECTAOWJILHBIM TPaHYJIOMETPUUYECKUM COCTa-
BoM. Jlaxke BBICOKOKAUeCTBEHHAsl MOJIOTasl HeraleHast u3-
BECTb C yIeJIbHOI MOBEpXHOCTHIO B 3000—5000 cM?/T 06bIU-
HO umeeT octatok Ha cute 008 okono 15-20%. Ilpu
3aTBOPEHUM BOIOM 3T YaCTUIIBI IpeBpamaioTcesa B 10—15 %
HETOraCUBIINIACS OCTaTOK, WM MHEPTHBIN 6ajjlacT, 4acTo
OecroJIe3HbI, a MHOTIA U BpeAHbIi. Takum obpazoM, TIpu
IIMPOKO MCITOIB3YEMOM B HACTOSIIIIEe BPEeMs CIIOCo0e To-
MoJsia Kak MUHUMYM 10% BBICOKOKAYeCTBEHHOM MOJIOTOM
HeralleHO U3BeCTU He UCTIOb3YETCs 1O CBOEMY ITPSIMOMY
Ha3HAYEHUIO U MTOMPOCTY TEPSIETCSI.

Ho 1 cama moTpe6GHOCTb OYeHb TOHKOTO TIOMOJIA Herale-
HOW M3BECTH, Ka3aJI0Ch ObI, TAK HEOOXOTUMOTO JIJISI IPUIaHUS
eli BITOJIHE OTPeICIEHHBIX KAYeCTB, SBJSETCS BCETO JIMIIb U3-
Jep>KKaMU U3BECTHOTO M SIBHO YCTapeBILIEro criocoda momMosa
1IApOBBIMU MEJTbHUIIAMU, BUBUTHAsI KapTOUKa KOTOPBIX BbI-
COKasl METATTIOEMKOCTb M KpaitHe Hu3kui KI1. Beas mist To-
TO YTOOBI TOJNIBKO TPHOIM3UTECS K 50% comaepKaHUIO B TTO-
POIIIKEe YaCTHI] ONITUMAJILHOTO pa3Mepa, IIapoBOil MeJTbHUIIE
HeobxomuMo Tiepen3MenbunTh 30% Matepuaia, TOJIBKO ToTna
colepxXaHue KpYIHbIX 3epeH He npeBbicuT 20%. Ho eciau
HEpPropacxoi MeJbHMI] Ha TOJYyYeHHE YacTUI] pa3sMepoM
80 MM 00bIYHO He TipeBbiiaeT 20—30 KBt Ha TOHHY IPOIYK-
Ta, repeusMesbueHue 1o pasMepa B 10 MKM TpeOyer yxe
150—200 kBt 3neprun. Otcioga BbICOKasi CTOMMOCTb M HU3-
Kast 9(h(eKTUBHOCTH ITOMOJIa B IIAPOBLIX MEJIbHUIIAX.

VYnapHoe u3MenbyeHre HE UMEET MOJOOHBIX HEJOCTAT-
KOB. BrICTpHIii ynap Ha ckopocTu >50 M/C 1aeT HauBbICILIMI
BBIXOJ 9acTHII TpebyeMoro pazmepa — 10 90% Tipu IMOTHOM
OTCYTCTBUM ocTaTka Ha cute 008. DTO 3HAYUT, YTO METbHU-
1Bl OBICTPOTO ymapa B mpuHLMIE 6ojiee 3(DGhEKTUBHBI IS
TIOMOJIa TaKOTO MaTepuajia, KaK HeralieHas u3BecTb. Pac-
XOJI HEPTMM B TMHAMUYECKUX U3METbUYMUTENISIX IO CpaBHE-
HMIO C TPAAMIIMOHHO MCIOAb3YeMbIMU IIAPOBBIMU MEJbHU-
1IaMU B HECKOJIbKO pa3 MeHblIle, a Giarofapsi 6ojiee paBHO-
MEPHOMY  3€pHOBOMY  COCTaBY  TEXHOJIOTMYECKUE
XapaKTEePUCTUKH TOJyIaeMOTo TIPOAYKTA BBIIIIE.

XoTs BIMSIHUE THUTIA TIOMOJILHOTO arperata Ha KauyecTBO
MOJTy4yaeMoii U3BECTH U3BECTHO TaBHO, 3Ta IIpeKpacHasi BO3-
MOXHOCTb CEpbE3HOT0 YJIy4IIIEHUSI TTOJIE3HBIX CBOMCTB MPO-
NyKTa Ha (hOHE CHUKEHUS ero ce0ECTOMMOCTH B HACTOSIIIIEe
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Puc. 2. Cxema NOMOJIbHOM YCTAHOBKU C YAAPHO-LEHTPOOEXHOW MENbHULEIN:
1 - yoapHo-LeHTpobexHast MenbHLA; 2 — 3NeKTPOABUraTeslb OCHOBHOIO Npu-
Boaa 30 kBT; 3 — nppobunka potopHas; 4 — MUranku; 5 — LMKJIOH-pasrpysunTesb;
6 — GaTapes UMKIOHOB; 7 — ByHKep roTOBOro Matepuvana; 8 — L30BOi 3a-
TBOP; 9 — BeHTMUNATOP; 10 — KNnanaHbl PErynmpoBkM cOpoca 1 Bo3Bparta BO3ayxa

BpeMsI UCITOJIb3YyeTCsI O4eHb c1abo. BmecTe ¢ TeM MMEeHHO
TOHKMIA MIOMOJI SBJISIETCS OJHOM M3 CaMbIX TOPOTUX OIlepa-
LM B MHOTOTOHHAXKHOM MTPOM3BOICTBE. YUUTHIBAST 00BEMbI
MPOU3BOJICTBA, JaXe OTHOCHUTEJIHLHO HEOOJIBIIIOE TMOBBIIIE-
Hue 3 GEeKTUBHOCTH pabOThl U3MEBLUMTEBHOIO arperara
MOXET AaTh 3HAYMTEJIbHBIN 9KOHOMUYEeCKU I 3D hEeKT.

B kadecTBe mpuMepa IMpoBeleM CpaBHEHUE TEXHUKO-
5KOHOMMYECKHUX XapaKTePUCTUK 1IapOBOM IBYXKaMEpPHOM
MeJNbHUIBI 1456A M ymapHO-LIEHTPOOEXKHOW MeTbHULIBI
«TPUBOKNHETHKA-540».

KpymHocTs MaTepuasia, mogaBaeMoro B lIapOBYIO MeJlb-
HUILy, cocTaBisieT He 6oiee 30 MM, JUIST Yero KOMOBas M3-
BEeCTh-KUITEJKAa MPOXOAWT IpeABApUTEIbHOE APOOJICHUE.
OO0BbeM MeJIbHUIIBI, 3arpyKeHHBIN 11 T MeTIoIIuX TeJ1, Ipu-
BOJAWTCS BO BpalllecHUE ABUTaTeJIeM MOIIHOCThbIO 132 KBT.
O6urasa macca arperata cocrapisieT 38,5 T. [TomobHYIO ye-
TaHOBKY, BKJIIOUYAIOUIYIO TOMUMO CaMOi MEJbHUIIbI IKCra-
yCTep C LIMKJIOHAMU ¥ BEHTUJIITOPOM, OOCTYKMBAIOT 4 ye-
sioBeka. Ee Mpou3BoAMTEIbHOCTD IIPU MTOJTyYeHUH TTOPOIITKA
HeraleHoi u3BecTu ¢ ocratkoM Ha cute 008 15—20% coc-
TaBysieT 4 T/49ac. COOTBETCTBEHHO PACXOJ SHEPTUM TOJBKO
Ha momoJ 1 T maTepuaina 6e3 yyeta pabOThbl BEHTUJISITOpA
9Kcraycrepa (IOMOJTHUTEbHO 7,5 KBT Ha KaXayio TOHHY
MpOAyKTa) npeBbiinaet 32 KBT.

3epHOBOI1 COCTAaB HETalleHOM MOJOTOI M3BECTU IOCIE
MOMOJIa Ha IIapOBOI MeJIbHMIIE MpeAcTaBIeH Ha puc. 1.

Puc. 4. Cxema geiicteusa n Bug nomosnsHol kamepsl YUM «TPUBOKUHETU--
KA-540»
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Puc. 3. 3epHOBOI COCTAaB MONOTOM HeEraleHo NU3BECTU Ha YCTaHOBKe
YUM «TPUBOKUHETUKA-540»

YcraHOBAGHHAsA MOIIHOCTh YAApHO-LEHTPOOEXKHOMI
menbHuibl (YIIM) «TPUBOKMHETHWKA-540» cocrapisier
35kBr. JlaHHBI# arperar siBisieTcs MOAIYJIEM BbICOKOTO YPOB-
Hs1 roToBHOCTU. Ha 06111eil pame momMumo camoil TuHaMuJec-
KOI MeJIbHUIIBI TAKXKE YCTAHOBJIEHA OaTapesi HIMKJIOHOB, BeH-
TWISITOP, TTOJHBIN KOMILIEKT BO3AyX0BoaOB (puc. 2). [IpuBox
BOB/YIIIHOTO KOJieca BEHTWIATOPA OCYILECTBIISIETCS OT TJ1aB-
HOTO JIBUTATeNIsl pOTOpa—YCKOPUTENsl MeJbHUIbl. Kpyr-
Hoctb utaHus YLIM «TPUBOKMHETUKA-540» — kycku
pasmepoM 10 50 MM BKJIIOUMTEIHHO, MPOU3BOIUTEIBHOCTD
MeEJIbHMIIBI TI0 TOTOBOMY MPOAYKTY cocTaBJsieT 3,3 T/4ac.

100% 4vacTvIil MOJTYYEHHOTO MOPOIIKA UMEIOT Pa3Mephl
< 44,847 MKM, cpeaun KOTOPBIX TOJIBKO 2,3 % < 1 MkM. Pac-
XOJI BHEPIUH, BKIIIOYAIOLINM TakXKe U nepudepuitHoe 060-
pyAoBaHue (BEHTUJISITOP, 1ILTI030BbIE 3aTBOPHI), HE MPEBbI-
maeT 11,6 kBT/T, 4TO B TpM pa3a MeHbIIIe SHEPropacxona
mapoBoii MeabHUNEL. IlojHasg Macca ymapHO-LIeHTpOOeXK-
Hoit MenbHULBI «TPUBOKMWHETWUKA-540» coctaBisier
3,5 T; arperaT paboTaeT B aBTOMaTUYECKOM PeXXUMe, 151 €rO
9KCIUTyaTalMu 1 00CTy>KHBaHUs TpeOyeTcs 1Ba pabOTHUKA.

3epHOBOI1 cOCTaB HerameHoH MOJIOTON M3BECTH TOCe
TOMOJI1a Ha yIapHO-1IeHTPOOEKHOI MeJbHUIIE TTOKa3aH Ha
puc. 3.

B ynapHo-ueHtpoo6exHoit menbHulle «TPUBOKMHE-
TUKA-540» peanu3syeTcss IpUHLIKIT U3MEIbYSHUST MaTepua-
J1a CBOOOIHBIM YIapOM, WM «KUHETUYECKOTO CAMOU3MEITb-
YEHUsI», KOIJIa YaCTUIIbl Pa3rOHSIIOTCS POTOPOM-YCKOPUTE-
JieM, BbIOPAChIBAIOTCS B IIPOCTPAHCTBO TTOMOJIbBHON KaMephl
U pa3pylIaoTcs MpU yuape 00 oTpakaTebHbIe TIUThI CTaTO-
pa. To ectb 00pabaThIBaeMBbIiA MATEPHAI U3MEILYACT CaM Ce-
0s1, 6e3 1mapoBoii 3arpy3ku. [Ipu Takoit Moaenn u3mMeabye-
HUST MEJTIOLIMMU TeJIaMU BBICTYTAIOT KPYITHbIE 3epHA U3BEC-
TH, KOTOpBIE pa30oMBaloT coboii 6osee Meakue (puc. 4).

B mpouecce paboThl MeTbHULIBI MCXOAHBIA MaTepuan
HETPEPBLIBHBIM TTOTOKOM TIOAAETCS B LIEHTP POTOpa-yCKO-
putens. [locne yoapa 4acTHIIBI, JOCTUTIIIE TPeOyeMEBIX pa3-
MEpOB, BBIHOCSITCS BO3MYLIHBIM MOTOKOM W3 TOMOJIbHOM
KaMepbl, MOCTYNAIOT B IIMKJIOHBI M BBIBOISTCS U3 arperara
yepe3s 1IJII030BOI 3aTBOD.

CaM TIpUHLIMI TIOJTyYeHUs MOJIOTOI HeralleHO U3BECTH
CBOOOJHBIM YIapOM HE SIBJIIETCS YEM-TO HOBBIM, CYIIIECTBY-
eT OoJTbIIIasi HOMEHKJIaTypa TMHAMUIeCKUX U3MeTbUnTeNIeH,
CIOCOOHBIX MepepadaThiBaTh JaHHBIN MaTepuan. Ho ussect-
HbIe 00pa3Libl a3POOWIbHBIX, CTPYHHBIX, CTEPKHEBBIX U IIPO-
YUX MEJIbHUIL YIAPHOTO AEUCTBUSI XOTS U OTIMYAIOTCS] CPABHU-
TEJbHO HU3KUM 3HEPropacxojioM, IO TOKa3aTessIM HalexX-
HOCTH CEpbE3HO MPOUTPHIBAIOT IIAPOBBIM MEJbHUIIAM.

B HacTos1iee BpeMst pa3BUTHE TEXHUKH YIAPHOTO U3METh-
YeHMSI CIICP>KMBAIOT IBA OCHOBHBIX MPOTUBOPEUMSI: HEOOXOIM-
MOCTb YBEJIMUEHUSI CKOPOCTH yaapa, C OMHOM CTOPOHBI, M CHU-
JXeHUe pecypca pabourx OpraHoB — C IPYToii.

Mogenb camou3MeNbueHUsT XpYIKUX MaTepuasioB, pea-
m3yeMasi B yaapHO-LIeHTpoOexHo#t MenpHUIle «TPUBO-
KMHETHUKA-540», mo3BosisieT pa3peliuTh 3TH IPOTUBO-
peunst Haubosiee pallMoHaJIbHBIM o0pa3oM. Bee y3ibl u ne-
Tali MEJbHUIIBI, B3aMMOJEMCTBYIOLIME C YacTULIAMU
W3BECTU, UMU K€ U 3aLIUILIAIOTCS OT U3HOca. B yacTHoCTH,

HAy4HO-MexXHU4ecKuUil U npoU3e00CMEEHHbLIL JCYPHAN
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KoHCTpyK1ms poropa-yckopurenss YIIM «TPUBOKHWHE-
TUKA-540» npemycmaTtpuBaeT caMO(pyTepOBKY Pa3TOHHBIX
Jionacteil uaMeabyaeMbIM MaTepuaioM. Ilocie obGpazoBa-
HUS «TAPHUCAXXKHOTO» CJI0SI YACTULIBI U3BECTU ABUKYTCS I10
KaHajlaM poTopa-yCKOpUTEIsl, MPaKTUYECKU He cColpuKaca-
SICh C Pa3TOHHBIMU JIOTIACTSIMU U COOTBETCTBEHHO HE BbI3bI-
Basl X M3HOca. Benb Ha3HaueHUe JlomacTeld poTopa-ycko-
pUTENIsI — 3TO PA3rOH YaCTHll, a He yIap Mo HUM, TI0O3TOMY
JIOMIACTH POTOPa PACMOJIOXEHBI He TIEPIEHANKYISIPHO IBU-
JKEHMIO TMOTOKAa MaTepualia, a MPakKTUYeCKU MapajieJbHO
eMy. Takoe TeXxHUUYECKOE PEelleHME TMO3BOJSIET HE TOJBKO
3¢ GEeKTUBHO M3MeIbYaTh HEralieHyr H3BeCTb, IOJydast
MPOAYKT 00Jiee BHICOKOTO KauyeCTBa C MEHBIIUM PacXoJ0M
SHEPIruM, HO U JIeJIaTh 3TO C MUHUMAJIbHBIMU 3aTpaTaMy Ha
00CTy>KMBaHWE TTOMOJILHOTO arperara.

CerofiHs, Kak M CTO JieT Ha3ajl, B IPOU3BOACTBE MOJIOTOM
W3BECTU TOMUHMPYIOIIAM MOMOJIBHBIM arperatoM SIBJsIETCS
111apoBasi MeJIbHUIIA, & OCHOBHBIM CITOCOOOM M3METbUeHUS
ocTaeTcs WMCTHMpaHue-pasnaBiuBaHue. [Ipy aToM pacxon
3HEPruy Ha TIOJydeHUe MaTepraia HOpMUPOBAHHOTO Ka4eCT-
Ba peko onyckaercst Huke 30 KBt/T. YaapHslii moMort, obec-
MeYMBAIOIINI TPEXKPAaTHOE CHUKEHUE IHEPTrOeMKOCTHU MPO-
11ecca, CrocodeH BbIBECTU MPOM3BOACTBO HETallleHON MOJIO-
TOI U3BECTU HAa KAYECTBEHHO HOBBIN YPOBEHb PAa3BUTHSI.
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