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CIIOCOb ITOJAYH CBIPBEBOI'O MATEPHAJIA B YCTAHOBKY
OKYCKOBAHHA

Q0snacTh TEXHUKHU, K KOTOPOU OTHOCHUTCS U300peTeHne

Hactosimee nzo0pereHne OTHOCUTCS K cIOCO0Y MOAA4YU ChIPbEBOrO MaTepHuala B
YCTAHOBKY OKYCKOBAHHSI.

YpoBeHb TEXHUKU

JUist 3arpy3Ky JOMEHHOM MMeYH, TeYd MPSIMOT0 BOCCTAHOBJIEHUS U/HIIH
3JIEKTPUUECKON MEYH U T.M. MOTYT OBITh UCIIOJIBb30BAHBI PA3IHYHBIC
JKelle3ocoiepikale celpbeBble MaTepuanbsl. ONHUM U3 BAPUAHTOB SBISIIOTCS
KEeJIe30PYIHbIE OKATBIIIHU, TO €CTh cepbl, OOBITHO UMEIOLINE AUaMeTp 6-16 MM H
coxepxamue npumepHo 63-72% Fe, B ocHoBHOM B popme Fe, O3, u paznudHbie
JOMOJHUTENbHbIE MAaTEPUAIbl sl PETYJIUPOBAHUS XUMUUYECKOTO COCTaBa U
METAJIypruuecKkux cBoucTB. Kpome TOro, ais noaaepKaHus KOre3MOHHON NPOYHOCTH
OKaThIIIEl B HUX BKJIIOYAETCS CBA3YIOLIee, Takoe kak OeHToHUT. Kak mpasuio,
NOJy4eHHe OKaThIlIeld Ha YCTAHOBKE AJIA UX NPOU3BOACTBA BKIKOUYAET U3MEJIbYEHHUE
pyZzbl, 100aBOK M TBEPAOTO TOILIMBA, TO €CTh AHTPALIUTOBOTO yIJIsl, HEPTSIHOIO KOKCa.
ITocne cMemIMBaHUS ChIPbEBBIX MaTEPUANOB (POPMHUPYIOTCS OKATBIIIHN, KOTOPBIE
HOJBEPTaIOTCS TEPMUUYECKOH 00paboTke — TaK HA3bIBAEMOMY MPOLECCY
OKYCKOBaHUsI/OKOMKOBAHHUsI, HAIpUMep, B meun s o0xura. OKaThIIIN MPEICTaBISIOT
co00¥ CTaHAAPTU3UPOBAHHBIN, XUMUYECKH CTAOUJIbHBIAH MaTepUa, KOTOPbIH MOXKHO
TPAHCIIOPTUPOBATH 0€3 3HAUUTEJbHBIX MTOTEPHh U UCIOJIb30BATh B JOMEHHOH meun 0e3
npeaBapuTeNbHON 00paboTku, HanpuUMep, ApoOJIeHUs U T.1. J[pyruM BapHaHTOM
SIBJIIETCS arjioMepaT, KOTOPbI COCTOUT U3 MOPUCTHIX KYCKOB MaTepuaa
HEOAMHAKOBOH (OPMBI, TOTYUYECHHBIX YTEM CIIEKAHHUS MEJIKOro MaTepuana (mopouka
¢ pasmepoM dactun 0-5 MM) B pa3aMbIBaHUS WU IPOOJIEHUS CIIEYEHHOTO ChIMy4Yero
Matepuasa. [Iockonpky KOre3noHHas NPOYHOCTD arjoMepara JOCTUraeTCsl B XOAe
CaMOro npounecca CneKaHusi, OH MOXET He COAEPkKaTh CIELHAIbHOIO CBA3YHILErO.
CnexaHue MEIKOTo JKeJIe30CoIepIKaIlero MaTepraga MOXKET ObITh JOCTUTHYTO TOJBKO
IPU MOBBIIIEHHBIX TEMIIEPATYpPax, COCTABIAOIMNX npudausutensHo 1000-1300°C,
uHorna no 1500°C, mosTomMy ycTaHOBKa JJIsl IPOU3BOJCTBA arjomepara Tpedyer

SHAYUTCJIBbHOI'O KOJINYECTBA TBCPAOTO TOIJIUNBA, KOTOPOEC CMECIIUBACTCH C
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xKenezocoaepxkamuM matepuaitom. Criekaemasi CMeCh, UCIIOJIb3yeMasi B IpoLecce
IPOM3BOACTBA arjioMepaTa, MOXKET COJEPKaTh, HAIPUMED, KEJE30PYyAHYI0 MEJIOUb,
¢arocel, TBEpOE TONIUBO U NepepabOTaHHYIO MeJIOYb U3 CAMON YCTAHOBKH JJIS
IPOM3BOACTBA arjioMeparTa, JOMEHHON ne4yu U T.1. B HacTosee BpeMs armomepar
SIBJISIETCS] CAMOU JIeLIeBOH Kejae30Ccoaepkalleil IUXTON At JOMEeHHON neyu. B nesom
OH JIellIeBJIe OKAThILIeH, MOCKOJbKY MOATOTOBKA ChIPhEBOTO MaTepuaa siBJIsieTCs
OoJiee MPOCTOM, YeM B Cliy4yae OKaThimield. TeM He MeHee, yUuThIBasi TpeOOBaHHUS O
cHkeHuI0 BriIOpocoB CO,, mpeabsaBlisieMblie K CTaleIUTEHHON MPOMBILIIJIEHHOCTH,
HEJOCTATKOM METOJa arjiOMepalny sSBJISETCS TO, YTO OH MPHUBOIUT K ropasno doisee
BBICOKUM BbIOpocaM CO», 4yeM MpOU3BOACTBO OKATBIMIEH. DTO CBSI3AHO C
HCIIOJIb30BAHUEM TBECPAOro TOIJINBA (Haan/IMep, KOKCOBOM MEJIOYH U AHTPALUTOBOTO
yIJIsl) ¥ ra3000pa3HOTo TOMIHBA (HapUMep, ra3oB JJIs TPOU3BOACTBA CTAJH),
HGO6XOI[I/IMOFO AJId MOAACPKAHUSA MOBBIIIEHHBIX TEMIICPATYP B MPOLUECCE
NPOU3BOACTBA arjioMepara.

TexHueckas 3ajgaya

Hcxonst u3 BBILIEU3I0KEHHOT0, 3a1aueil HACTOSAIETO H300pETEHUS SBIISIETCS
obecnieueHne BBINIOJIHEHHS MPOLIECCa OKYCKOBAHUS C YMEHBIIEHHBIM PAaCXO0M
HCKOIMAaeMOTro TOMINBA. JTa 3a7a4a PeLIaeTcs ¢ MOMOLIBI0 CIOC00a COrlacHO MYyHKTY
1 dopmynbl n3obpeTeHus.

Cy1mnHoOCTh U300peTeHus

B n3zo0peTenun npepsnaraercs cnocod mogayu CbIpb€BOro MaTepuana B
yCTaHOBKY OKyckoBaHUs. CrIpbeBOIl MaTepHall MOXKET TaK)Ke Ha3bIBAThCS
3arpy>kaeMblM MaT€PUAJIOM U CBIPbEM, TO €CTb MaTE€PHUAIOM, KOTOPBIA MOAAETCS B
YCTaHOBKY OKYCKOBAaHHs / UCIOJb3YETCSl B ’TONW YCTAHOBKE JJISI BBITTOJTHEHHS
npouecca OKyCKOBaHUs. THI YCTAHOBKU OKYCKOBAHHS HE OIPAHUYUBAETCS 00BEMOM
nzo0pereHusi. B 4acTHOCTH, yCTAaHOBKA OKYCKOBAHHS MOJKET OBITh BBHIMIOJIHEHA KaK
yCTaHOBKA JUIsl IPOU3BOACTBA arjiOMepaTa MJIM KaK yCTaHOBKA AJIs1 MPOU3BOACTBA
okaTblen. [Ipon3BoagUMBIN YCTAHOBKOM OKYCKOBaHUs MPOAYKT OKYCKOBAHUs, TO €CTh
arJioMepaT HJIM OKATHIH, OOBIYHO UCIIOIB3YETCsl B KaUeCTBE JKeJIe30CoAepKale
LIUXTHI JJI 3arPY3KU JOMEHHOW €YU U T.I.

CornacHo cnocoOy, nmpeajaraéMoMy B H300peTEeHUH, B KaueCTBE M10AaBaeMoil
JKEJIe30COoAeprKale IUXThl UCIIOJIb3yEeTCs CMEIIaHHbIM MaTepUall, COAEePKAIUN

JACTHULBI XKeJIe30COAePKAINEero MaTepuana, OObIYHO XKeJIe3HOW PyAbl, U YaCTHULIbI
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NUPOJIM30BAHHON OMOMAacChl B CMEIIaHHOW Gopme. JpyrumMu ciioBaMu, CMeIIaHHbIHI
MaTepHal UCIONb3yeTCs s MOJIyUeHUs 10 MEHbIIeH Mepe 4YacTH MaTepualna,
KOTOPBIH HCIIONB3YETCs B Ipolecce okyckoBaHus. Kak OyneT onucaHo Huxe,
CMEIIAHHBII MaTepuall B HEKOTOPBIX CIy4YasiX MOKET UCIIOJb30BAThCS HE B UCXOHOM
dbopme, a TOITBKO MOCIe MEXaHNYECKOH 00paboTku. B Apyrux ciayyasx cMeraHHbIH
MaTepuaj MOXeT ObITh HCIIONB30BaH B MPOLECCE OKYCKOBAHUS B €r0 HCXOMHOM
bopme.

JIpyruMu CJIOBaMU, B HACTOAIIEM MU300PETEHUHU MPeaIaraeTcsi UCIOJIb30BAHIE
CMEeCH YaCTHI] XKeJIe30COoAeprKaIero MaTepruaia U 4acTUL TUPOJTU30BAHHON OMOMACCHI
B KQU€CTBE OJTHOTO MCXOJHOTO MaTepuaa (ChIpbs) sl yCTAHOBKU OKYCKOBaHUSA (B
YaCTHOCTH, YCTAHOBKHU JJISl MPOU3BOJICTBA arjoMepaTa Uid YCTAHOBKH JJIsS
NPOM3BOACTBA OKAThIIIeH ). BriparkeHue "cMech 4acTHUIl JKeJIe30COAePIKAIIErO
MaTepHaia U 4acTUL MUPOJTU30BAHHON OMOMacchl" O3HAYaeT, UTO 5TH JBAa BHIA
YaCTHI] HE TPAHCIIOPTHPYIOTCSA U MOJAIOTCS B YCTAHOBKY OKYCKOBAHHUS IO
OTAENBHOCTH, a cMemuBarTcs. CMemnBaHue MOXKET MPOUCXOANUTH 382 COTHU WU
TBHICSTYM KHJIOMETPOB OT MECTa UCIOJIB30BAHUS, TO €CTh YCTAHOBKH OKYCKOBAHUS, U
TPAHCIOPTUPOBKA YACTHUII JKejle3a U OMOMAacchl B BHIE CMECH 00eCIeunBaeT psij
NPEUMYILIECTB, MOAPOOHO ONMHCAHHBIX HIKE. B o0mem ciydae cmech 4acTHIL
KeJIe30CoAepIKALIero MaTepralia U YaCTUIl MUPOJU30BAHHONH OMOMACChl MOXKET
NPEeACTAaBIATh COOOH CMECh CHIMYYUX MATEPUANIOB, TO €CTh YaCTHIIBI IIPOCTO
00BEUHSIOTCS/CMEIINBAIOTCS APYT C IPYTOM B €MKOCTH, BO3MOJKHO IPU HEKOTOPOM
MeXxaHH4YeCKOoM nepememnBaHuu. OQHAaKO TEPMUH "CMeCh" TaK)Ke€ OXBAaTbIBAET CIydai,
KOTJ]a CMEeCh YaCTHII XKeJIe30COAePIKALIero MaTepraia U YaCTHI] MHPOJU30BAHHON
6uomaccel obpabdareiBaeTcs ¢ oOpazoBaHHeM aryioMmepaTta. B mepBom ciydae
UCXOAHBIN MaTepuall, MolaBaeMblii B yCTAHOBKY OKYCKOBAaHHsI, MMPEACTABISIET COOOM
ChIMYYHH/TIOPOIIKOBBIA MaTEpUa, COCTOAIIMNI U3 YaCTHI] keje3a /
KeJe30CoAepIKALIEro MaTepualia i YaCTUI] MUPOJIN30BaHHON Onomaccel. Bo BTopom
clydae UCXOIHBIA MaTepHal, MOAaBaeMblll B YCTAHOBKY OKYCKOBaHUs, UMeeT popmy
araomMeparta (MM KOMKOBATOrO MPOAYKTA), COAEPIKAIIEro YacTHIIbI JKeye3a /
KEeJIe30CoAepKALIEr0 MaTepuaia H YaCTUIIBl MUPOJU30BAHHONW OMOMACCHI.

Tun ycTaHOBKM OKYCKOBaHHUS HE OTPaHHUYUBAETCS 00BEMOM HM300pETEHUS.
TepmuH "ycTaHOBKA OKYCKOBAHHUS" UCMOJB3YETCS B HACTOSIIEM OMUCAHUM JJIsS

0003HAaYEHUS MAIIUHbI UIIH YCTAaHOBKH, KOTOpPAas BKJIKOYACT CIICKAHUEC (I/IJ'II/I
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bpuTTHpOBaHNE) MaTepUaNa, TO €CTh POpPMUPOBAHNE TBEPIONH MACChl U3 MaTepHUaia B
BUJI€ YACTHUI] 1O BO3JEHCTBUEM TerJia 0e3 ero pacrjaBieHus 10 TOYKH Mepexonaa B
KUAKOE COCTOsIHUE. Y CTAHOBKH JUI IPOU3BOJCTBA arjioMepaTa U yCTAHOBKH IJIs
NPOU3BOACTBA OKATHIIIEH, U3BECTHBIE B CTAJIEIUTEHHON NPOMBILIIEHHOCTH,
NPEeACTABIAIOT COOOM ABA TUIA YCTAHOBOK OKYCKOBAHUS, KOTOPBIE BKJIIOYAOT
"mpouecc OKyCKOBaHUs".

CornacHo criocoOy, mpenaraeMoMy B HaACTOSIIEM U300pETEHUH, CMEIIaHHbIN
MaTepHaj COAEPIKUT MUPOTU30OBAHHYIO OMOMAcCy, KOTOpasi OObIYHO MPEACTaBIsET
co0oii xpeBecHbIH yronb. TUNHYHAS TeMIepaTypa MUpoIu3a cocTasiser otT 250 no
550°C, npu 3TOM TepMHH "nuponu3" B HACTOSLIEM ONHUCAHUU TAaK)Ke OXBAaThIBAET
MSTKUH TUPOJIN3, U3BECTHBIN Kak Toppedakuus. OqHako OnomMacca MOXKET TakKe
MPEenCTaBISATh COO0H MI0OON MaTepruan pacTUTEIBHOTO UJIH KUBOTHOTO
NPOUCXOXKAEHUs . |11 MPOCTOTHI H3JIOKEHHS B HACTOSILIIEM OMHUCAHUH B JaJbHEHIIEM
Oyner ymoMHUHATBhCS TOJBKO ApeBecHbIN yroib. [lonpasyMeBaeTcs, 4To BO BCEM
HACTOSIIIEM ONMHMCAHUU TEPMHUH "IPEBECHBIH YIoJib" MOXKET ObITh 3aMEHEH TEPMHUHOM
"nmuponuszoBaHHas buomacca". AHalOrn4yHbeIM 00pa3oM, TEpMHUH "Xkene3Has pyna" B
HACTOSIIIEM ONMUCAHUHM MOKET OBITh 3aMEHEH TEPMHUHOM "KeJIe30CoAepKAIIUN
MaTtepuan".

Xenesnas pyna u ApeBECHBIN yroyib NPUCYTCTBYIOT B CMEIIAHHOM MaTepHaje B
AUCKPETHO-TBEPAOH popMe, TO €CTh B BUAE YACTHULl MJIM KYCKOB. Pa3mep yactun B
ofmieM ciydae He OrpaHU4YeH 00BEeMOM M300PETeHNUs, XOTS ONpeaeIeHHbIE Pa3Mephl
YaCTHI] SBJISIIOTCS, KaK OMTMCAHO HUMXKE, MPeaNnouTUTeIbHbIME. JKene3Hnas pyna,
yIOMHHaeMasi B HaCTOSII el 3asiBKe, MOXKET B I€JIOM COJepKaTh JII0OO0H
KeJIe30CoAepKALIUN MaTepUall, HalpuMep, OKCHABI JKejie3a, TAKUe KaK MarHeTHT
(Fe304) unu rematut (Fe,03), 00bI4HO BMecTe ¢ O€3pyAHBIMH MHUHEpaJlaMU, a TaKKe
OTXOJIaMH UJIH OCTATOYHBIMU MaTepHuajaMu. JpeBeCHbII yrojb MOKET MPEACTABISATD
coboii mo0oii yriaepoaconaepskamuii MaTepual (MOJyYEHHBIN MyTeM YIaJeHHs BOJBI U
JIETYYUX KOMIIOHEHTOB M3 OMOMAcCChl, OOBIYHO M3 MaTEPHUAIOB PACTUTEIBHOTO
NPOUCXOXKAEHHUSI, TAKUX KaK JPEBECHHA), OPraHMYECKHUE OTXObl U/UJIU OCTATOUYHYIO
Oduomaccy u/unu TBepaoe BocctaHoBieHHOe TorinBo — SRF (anra. Solid Recovery
Fuel). YacTuisl ApeBeCcHOr0 yriss MOTYT HMETh OTHOCUTENIBHO BBICOKOE CONIEpIKaHUE
yriaepona, Hanpumep, dosee 65% mo macce (mac.%), 6onee 70 mac.% unu Sonee 75

mac.%.
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CMmemaHHBIA MaTepHaj MOJy4arT NyTeM CMEIINBAHUSA IO MEHbIIEH Mepe
YaCTHI] XKEJIE3HON PyAbl U YaCTHUL JPeBECHOTrO yris. CMemnBaHue MOXET
OCYILECTBJISTHCS Pa3HBIMU CIIOCOOAMM, HAIPUMEDP, AKTUBHO — IYTEM MEXaHUYECKOI0
nepeMeIlNBaHusl YaCTHUIl XKEeJIe3HON pybl U JPEBECHOro yris (C ApyruMu
KOMITOHEHTaMu, 100aBIsieMbIMU O BBIOOPY) B moaxoasimeii eMmkoctu. [logxonasimue
yCTPOMCTBA BKJIOYAKOT ITU(TOBBIN CMECUTENb, JIOMACTHBIA CMECUTEIb HUJTH
BpaInarmuics 0apabaHHblii cMecuTeb. CMeIMBaHUE MOKET TaKKe OCYIIECTBIATHCS
OoJiee UM MeHee MaCCUBHO, HAIPUMeEpP, NyTEM OJHOBPEMEHHOI'O HACBIMAHUS YaCTHI]
JKEJIe3HOU PyAbl M YACTHUL PEBECHOTO YISl B €MKOCTb, YTO TaKKe MPUBOAUT K IO
MEeHbII el Mepe OmpeaesIeHHOW CTeNeH! cMeImuBaHusi. MoryT ObITh UCIOIB30BAHBI U
ApyrHue MOAXOASIIINE METOAbl CMEIINBAHUS, U3BECTHBIE B TaHHOH 00JacTH.
CMmemmnBaHue MOXKeET ObITh OOBEAUHEHO, IO BRIOOPY, ¢ 3arpy3KOM CpeacTBa
TPAHCIOPTHUPOBKH, HAPUMEP, TPY30BOT0 aBTOMOOMIIS, KOHTEHepa,
KEeJIEe3HOAOPOKHOTO BaroHa, cyaHa u T.11. OHO MOXeT MpencTaBisiTh cOOOH ONHY U3
¢bopM MaccCUBHOrO CMEIIMBAHMS, KAK YKa3aHO BBILIE, HJIH COYETATHCA C AKTUBHBIM
CMEIINBAHNEM HEMOCPEICTBEHHO Mepe M MOCNe 3arpy3Ku MaTepHaita, COCTOSIIIErO
U3 TBEPJBIX YACTHL], B TPAHCIIOPTHYIO €MKOCTb.

B pasnuuHBIX BapHaHTax OCYLIECTBIEHHUS N300peTeHuss 0ObeMHas OJIs YaCTHULl
KeJIe30CoAepIKALIero MaTepraja B CMELUIaHHOM MaTepualie MOXKET COCTaBJATh OT 5 10
80% 1o oO6bemy (00.%).

Crnoco0, npennaraemslii B nu3obperenuu, odnanaer psaaoM npeumyumects. Bo-
NEPBBIX, IPEBECHBIN YTOJIb MOXKHO CYUTATh HeUTpaabHbIM B OTHOWEHHU CO3,
MOCKOJIBKY OH (0OBIYHO) MPOU3BOAUTCS O0€3 UCMOAb30BAHUS HCKOTIAEMOTO TOTLIHBA.
[TockoabKy MO MEHbIIEH Mepe 4acTh TOIMINBA, HEOOXOAUMOTO I Ipolecca
OKYCKOBaHUsI, 00€CreunBaeTCs APEBECHBIM yIJIEM, COAEPIKALIUMCS B CMEIIAHHOM
marepuane, 3pdexktuBabie BoIOpockl CO; MOryT OBITh 3HAYUTENBHO CHUKEHBI. Jpyrue
NPEUMYIIEeCTBAa OTHOCATCS K 00paboTKe M TPAaHCTIOPTUPOBKE CMELIAHHOTO MaTepHuaia,
copepkammero aApeBecHbI yroib. [JOCKOMbKY 11 MPOU3BOACTBA APEBECHOTO YIS
TpeOyercs 0oNbIIoe KOTUIECTBO OMOMACCHI, MPAKTHYECKH HEBO3MOKHO Pa3MeCTUTD
NpeAnpuUsTHE IO MPOU3BOACTBY APEBECHOIO YISl U YCTAHOBKY OKYCKOBAHHUS B OJTHOM
U TOM 3Ke reorpadudeckom nmyHkTe. IloaToMy npeBecHBIH yrojib HEOOXOAUMO
TPAHCIOPTUPOBATH. B 3TOM KOHTEKCTE HCIOJIb30BAHNE CMELIAHHOTO MaTepHana,

COZEpIKaIero YaCTUILIBI XKEJIe3HON pyabl U APEBECHOTO YIS, MOHUXKAET YPOBEHb
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HEOOXOAMMBIX Mep MPEeAOCTOPOKHOCTH MO CPABHEHHIO C UCIIOJIB30BAHUEM TOJBKO
ApeBecHOro yris. JlpeBeCcHbIH yrojb MPeacTaBisieT COOOH JIerkOBOCIIIIAMEHSFOIIUNCS
MPOAYKT, KOTOPBIA OOBIYHO TpeOyeT COOI0NeHNS BBICOKUX Mep 0€30MacHOCTH U
IPEeIOCTOPOKHOCTH. BocmiaMeHsseMoCTh MOXKET ObITh 3HAYUTEIbHO CHUKEHA,
4aCTUYHO B 3aBUCUMOCTH OT NMPOLEHTHOIO COAEPKAHUSA APEBECHOTO YISl B
cMelmaHHOM Matepuaie. KoHeuHo, 3TO TakKe 3aBUCUT OT APYIrUX KOMIOHEHTOB
CMEIIAHHOT'0 MaTepHaja, BKIYaeMbIX B Hero mo BeIOOpy. Kpome Toro, ynucThiii
IPEBECHBIH yrolb HMEET OUeHb HH3KYIO MIOTHOCTD (nmpubiamnrensso 0,25 r/em’) u
OOBIYHO CONEPIKUT BBICOKHUH MPOLEHT MEJKUX YaCTHI, YTO YCIOXKHAET paboTy ¢ HUM
M3-32 BBIOPOCOB MBLIM B MECTAX BHITPY3KH. [locie cMemmMBaHUs YaCTHI] APEBECHOTO
yIJIsl ¢ YaCTHULIAMU JKEJIE3HOW PYIbl U, IO BBIOOPY, C APYTHMHU KOMIIOHEHTAMHU
KOJIMYECTBO MEJOYH, & TAK)KE BBIOPOCOB MbUTH MOKET OBITh YMEHBILIEHO. DTO
00yCIIOBJIEHO pa3IUYHBIMU (PAKTOPAMH, TAKHMH KaK, HalpuMep, Ooyiee BbICOKas
MJIOTHOCTb YaCTHL] KEJI€3HOU PyAbl, 3alUINa0Ias BKIOUEHHbIE B HUX YaCTHULbI
JAPEBECHOrO0 yIJs OT CAYBaHUs BO3AYILIHBIM MOTOKOM, U BJIA’KHOCTb YaCTHUL] )KEJI€3HOH
PYZABI, TaK 4YTO B CMELIAHHOM MaTepuaje MeJKHue YacTHULbl IPEBECHOrO YIJisl MOTYT
OBITH 11O MEHBbIIEH Mepe YACTUYHO CBS3aHbI KUAKOCTBIO, COMEPIKAINEICsA B 4aCTUIAX
JKE€JIE3HOMN pyAbL.

B cocTtaBe cMemaHHOTO MaTepuasa IPEeBECHbIN YIoJb CTAHOBUTCS MPUTOJHBIM
A7 TPAHCIOPTUPOBKU Ha AalibHUE paccTosAHuUs. [loa ganbHUM pacCTOSIHUEM MOXHO
NOHUMAaTb PACCTOSIHUE, COCTaBJIsAOIEe MO MeHblell Mmepe 100 kM, IPEANOYTUTENBHO
no Menbliel mepe 500 kM, Hanbosee MPEANOYTUTENBHO JaKe HECKOJIBKO ThICSAY
KimioMeTpoB. Takum 00pa3oMm, APEeBECHBIN Yrojb MOKET TPAHCTIOPTHPOBATHCS,
Hanpumep, u3 bpazunuu unu Kananer B Coenunennanie llItaTel AMepuku uinu u3
bpasunun, Kanaaer, CIIIA, Uanone3uu unu Poccuu B Eppony. TpancnopTupoBka Ha
OonbIIre PacCTOSTHUS MPEANOYTHTEIbHO OCYIIECTBISIETCS JKEJIE3HOIOPOKHBIM HITH
BOJIHBIM TPAHCIOPTOM.

CornacHo OTHOMY BapHaHTY OCYIIECTBJICHUS U300 pETeHUsI, CMEIIaHHBII
MaTepHal UCTONb3yeTcs B POpMe COCTABHBIX TeJ, IPUYEM KaXKJ0€ COCTABHOE TEJIO
SIBJIAIETCS] TBEPABIM U LEJIOCTHBIM U COAEPKUT YAaCTULIBI XKEJIe3HON pyAbl U 4YaCTHULIBI
apesecHoro yrius. Kaxnoe U3 cocTaBHBIX TeJ SBJISAETCS TBEPAbIM U LIEJTOCTHBIM, TO
€CTb OTAEJbHBIEC YaCTUIIBI CBSI3aHBI APYT C APYTrOM, 00pa3ys COCTaAaBHOE TEJO, IPHIYEM

coco0 CBSI3BIBAHUS ITHX HaCTULl HEC OrpaHUYE€H B JaHHOM KOHTECKCTC. B JaCTHOCTH,
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KaXJ0€ COCTaBHOE TEJO MOXHO pacCMaTpUBaTh Kak arjoMepaTr Uil KOHIJIoMepar,
COAEep KaIUN 3TU YacTULbl. HaCTUIIbI KeJIe3HON pybl U YACTULIBI APEBECHOTO YIS
CBSI3aHBI APYT C APYTOM KaK 4acCTHU COCTABHOro Teja. Takum oOpa3om, COCTaBHOE TEJO
He SIBJISIETCS OJHOPOJHBIM, a MpeacTaBisieT cOOOH KOMOMHALIMIO IO MEHbIIEH Mepe
4aCTULl XKeJEe3HON PyAbl U YaCTHUL IpeBecHOro yriad. Korga yacTuuel ApeBEeCHOrO yrIiis
CBSI3aHbI KAK YaCTb COCTABHBIX TEJ, KOJUYECTBO MEJIOUH, a TaAK)KEe BHIOPOCOB MbLIH
3HAYUTEJbHO YMEHbIIaeTcs. Jlaxe eciii MeJIoub He MOYKET ObITh MOJHOCTBIO
yCTpPaHEeHa, ee MPOLIEHTHOE CoaepkaHue 0ObIUHO cocTaBisieT MeHee 10% i naxe
MeHee 5%, a OCTaJibHasA 4acCTh MPEACTABIsSIET COOO0H HEMOBPEKAEHHBIE COCTABHbIE
tena. Kak Oyner cka3aHO HUXKE, B HEKOTOPBIX CJIy4YasiX COCTABHBIE T€JIa MOTYT OBITh
UCIIOJIb30BAaHbI HE B IEPBOHAYAIBHON OpMeE, a TOIBKO MOCIE MEXaHHYECKOU
obpabotku. B 3TOM ciydae celpbeBOil MaTepuall HAXOAUTCS B opMe COCTABHBIX Tel
TOJIbKO Ha ONpeJeIeHHOM 3Talle Ipolecca MoAayu, B TO BpeMsl KaK HENOCPEACTBEHHO
nepesa UCHOJIb30BaHUEM B YCTAHOBKE OKYCKOBAHMS OH MOXKET HaXOAUThCS B APyroi
dopme. B npyrux ciydasx COCTaBHbIE Te€Jla MOTYT ObITh HCIIOJIb30BAaHbI B IIpOLIECCE
OKYCKOBaHUs B UX NEPBOHAYAIBbHON dopMme.

Cnoco0 Takyke MOXEeT BKJIIOYATh B ce0s MPOM3BOACTBO COCTABHBIX Tel. B aToM
ciydae mepej nojadeil CbIpb€BOrO MaTepualia OH BKJOYaeT ciaeayrouue stansl. Ha
IIEpBOM 3Talle MOJy4arT YaCTULbI XKEJIEe3HON pyabl U YacTULbl ApeBecHOTrO yris. Kak
IPaBUJIO, JJIsI MOJIYYEHHs YacTULl TpeOyeTcs pa3yioMaTh, U3MEIbYUTh, Pa3APOOUTH U,
BO3MOJKHO, Pa3MOJIOTh KEJIE3HYIO PyAYy U APEBECHBIN yroyb. Kpome Toro, yactuisl
MOTYT OBITh MPOCESIHBI [JIs1 TIOJIYYEHUsI OMPEASIEHHOTO JHana3oHa uxX pasmepa.
JpoOnenune u/unu npoceuBaHue MOXKET OBITh HaCThIO MpOLecCa MOy YEHHs
COOTBETCTBYIOLIErO MaTepuana B BUJ€ YAaCTHULI.

Ha npyrom sTane no MeHbIIEl Mepe Kelle3Hast pya U IPEBECHbIH yrojb
CMEIINBAIOTCS Js noJydeHus cMecu. CMelmnBaHue MOXKET OCYINEeCTBISIThCS
pa3IMYHBIMU CIOCOOaMHU, HAMPUMEpP, AKTUBHO — yTEM MEXaHHYECKOTO
nepeMeIlNBaHUS YaCTHI] XKEeJIe3HON PyAbl U JPEBECHOrO yIis (C APYTUMHU
KOMIIOHEHTaMH, 100aBIsieMbIMU 11O BbIOOPY) B moaxoasiuieii emkoctu. [lonxonsamue
YCTPOMCTBA BKJIOYAIOT MTUPTOBBIA CMECHTENb, JOMACTHBIN CMECUTEb UIIH
Bpamaromuiics 0apabanHblii cMecuTesib. CMEINBaHNE MOXKET TaKKe OCYIIECTBISATHCS
OoJsiee nnM MeHee MaCCUBHO, HaIIPpUMeEp, NyTEM OJHOBPEMEHHOI'O HACBIMaHUS YaCTHI]

JKeJIe3HOM PyAbl U HaCTHUL APEBECCHOTO yIJjid B €MKOCTb, UYTO TAKKE€ MPUBOAUT K IO
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MEHbIIEH Mepe ONMmpeae/IeHHOW CTeNeHU CMeInBaHus. MOTyT ObITh HCTIOIb30BAHbI U
Apyrue MOAXOAsIIINe METOAbl CMEIINBAHU, U3BECTHBIE B JAHHOHN 00JacTH.

Ha eme ogHOoM 3Tane u3 cmecu GopMupyroTCs cocTaBHble Tena. Kaxnoe us
COCTAaBHBIX T€JI MOXKET PAaCCMaTPUBATBCS KaK arioMepaTt UJIM KOHIJIOMepar,

COAEp KAIMUN KaK 4aCTULIBI JKEJIE3HOU PYyAbl, TAK U YaCTULIBI APEBECHOrO yrius. B
3aBUCUMOCTHU OT pa3Mepa COCTABHBIX T€J, OHU MOTYT Ha3bIBaThCs, HAIIpUMED,
Onokamu, OpUKeTaMH UM rPaHyJiaMu (OKaTBIIIAMH), a TAKXKe MPOCTO arjioMepaToM B
BUIE PUIBTPALIMOHHOTO K€Ka U T.1. Bce cocTaBHBIE Tela MOTYT UMETh OIUHAKOBBIE
pasMepsl U GOpMy UM UMETh pa3Hbie pa3Mepbl u/unu GopMy. ITO YACTUYHO 3aBUCUT
ot crioco0a GopMUPOBAHUS COCTABHBIX Tell. PopMa OTHEITBPHOIO COCTABHOTO TeJa
MOKET OBITh HEMPABUIbHON UJIM NMPABUJIBHOHN, HaIpuMep, chepuuecKon,
LUJIUHAPHUYECKOH Uiau Kyondeckoi. CMemnBanue u OPMOBAHNUE MOTYT BBITOJHATHCS
OoHUM ycTpoiicTBOM. COCTaB CMECH MOXKET OBITh HAEHTHYEH COCTABY CMELIAHHOTO
MaTepHaia, TO €CTb COCTaBHBIX TeJl. OTHAKO €€ COCTaB MOXKET OBITh APYTHUM,
HarpuMep, U3-3a UCIAPEHHS KUIKUX KOMIIOHEHTOB BO BpeMs ()OPMOBAHHUS COCTABHBIX
ten. IloaTomy TepMuHbl "cMech" U "cMeImaHHbIM MaTepuan" B KOHTEKCTE HACTOSIIETO
ONUCAHUS HE SIBJISIIOTCS CHHOHUMAaMHU.

B HekOTOpPBIX BapHaHTax OCYIIECTBJIEHHS U300pETEHUs JOCTATOUHAS
KOT€3MOHHAs MPOYHOCTh COCTABHBIX TEJl MOXKET OBITh JOCTUTHYTA, HAIPUMED, NyTEM
NPHJIOXKEHUS AaBJIEHUs U/WUJIN MOBBIMIEHHONH TEeMIIEPaTypbl K CMECH JKEJIE3HOH pyabl U
APEeBECHOro yris. B Apyrux ciy4asx JOCTUKMMasi CTENEHb KOT€3MOHHOM NPOYHOCTH
IIPU TAKOM MOJAXOJ€ SIBJISIETCs] HenocTaTouHou. I[ToaToMy cnocod Moxker
IOTOJHUTENBHO BKJIIOUATh MPUMEHEHHE 0 MEeHbIeH Mepe OJHOr0 CBA3YIOLIETro, a
CMeCh MOJYyYalT MyTEeM CMELINBAaHUS [0 MEHbLIEH Mepe JKeNe3HOH pyabl, IPEBECHOTO
yIJs ¥ 110 MEHblIell Mepe OJHOro cBsA3ylomero. /laxe eciau mpou3BOACTBO He
paccMaTpUBaeTCs Kak 4acTh crocoba, KakJoe COCTAaBHOE TEJIO CONEPIKUT MO MEHbIIEH
Mepe oAHO cBs3yrolee. COOTBETCTBYIOIIEE CBI3YIOLIEE CAYKUT JJIsl NOBBILIEHUS
o01mei KOre3HoOHHOM MPOYHOCTH OTAEIbHOTO cocTaBHOTO Tena. [Ipu popmupoBaHum
CMeCH CBSI3YIOIIEE MOXKET MPHUCYTCTBOBATH B XKUAKOH (OopMe U/MIN HAaXOAUTHCS B
KUAKOCTH B PACTBOPEHHOM HJIM BO B3BEIIEHHOM cocTosiHuu. [locne popmupoBanus
COCTaBHBIX TEJl JKUJIKHE€ KOMIIOHEHTBI MOTYT OBbITh BbIIAPEHBI HJIH MOJBEPTHYTHI

XUMHYECKOMY MPpeoOpa30BaHUIO MyTEM BO3JEHCTBHS TEIJIa HAa 3TU Teja. B HeKoTophIxX



10

15

20

25

30

CIy4asiX MOKET OKa3aThCsl IPUEMJIEMBIM IIPUCYTCTBUE B COCTABHOM TeJe
ONpPEeAEIEHHOTO KOJIUYECTBA )KUAKOCTH, MOCTYMUBIIEH CO CBA3YIOIHIM.

CornacHo OlHOMY BapHaHTy OCYLIECTBJIEHHUS U300peTEeHUs, IPEAYCMOTPEHO
IpUMEHEHHE [0 MEHbIIEH Mepe OJTHOTO OpraHu4eckoro cpsasywouiero. [Ipumepsr
NOAXOJSAIIUX OPTaHUYECKUX CBA3YIOIIMX BKJIOUYAIOT, HE OIPAHUUYUBASCH OTUM,
pa3IuYHbIE BUBI LEJTI0JI03bI, OTXOIbl MOJOYHOTO NPOU3BOACTBA (TaAKHE KAK JAKTO3a
WU CBIBOPOTKA), HATYPAJbHYIO KaMeab (TaKyl Kak ryapoBasi UJIM KCAHTAHOBAs
KameJb), MOOOYHBIE MPOAYKTHI NEPEePadOTKH IPEeBECHHBI (TaKHe KaK TeMHULIEJLII0I03a
WU Cyib(OHAT JUTHUHA), KpaxMaj, JeKCTPO3y, Mesaccy (TaKyr Kak Mejacca u3
CaXxapHOTro TPOCTHHKA) U CBA3YIOIIME HA OCHOBE MOJUAKPUIAMUIHBIX UIU
NOJIMAKPHUJIATHBIX CTPYKTYP. BONBIIMHCTBO OpraHUYECKHUX CBA3YIOIIUX MOTYT CrOpaTh
B IPOLIECCE CMIEKAHMs ¢ HEOONBLUIUM KOJUYECTBOM TBEPIBIX OCTATKOB WJIU 0€3 HHX.
Kpome Toro, mockoiabky oHU 00pa3yrTCs, B OCHOBHOM, U3 OMOMACCHI, X MOKHO
cuutaTh CO;-HEHTpaJbHBIMHU.

B kxadecTBe aibTEPHATUBBI HIIM JOTOJTHEHHS MOXKET OBITh MPEAYCMOTPEHO
NpUMEHEHHE [0 MEHbIIEH Mepe OJHOTO MUHEPAIBbHOIO cBsA3yrouero. [Ipumepsr
MUHEPAJIbHBIX CBA3YIOLIUX BKJIOYAIOT, HE OTPAHNYNBASACh 3TUM, OEHTOHUT, U3BECTD,
HerameHnyto u3pecthb (Ca0), ramenyro uzsects (Ca(OH),). Kak npasuio,
MUHEpaJbHbIE (TO €CTh HEOPTraHUUECKHE) CBA3YIOIINE HE CrOparoT B IpoLecce
CHEeKaHUs, a OCTAITCS, BO3MOXKHO, B XMMHUYECKH U3MEHEHHOH GopMe KaK 4acTh
arjoMepara WM OKaThilled. B 3aBUCUMOCTH OT mpenojaraeMoro UCIojb30BaHus B
JOMEHHOW MeYH, MeYU MPSIMOT0 BOCCTAHOBJICHHS M/WUJIU 3JIEKTPOIEYH U T.II., 3TH
OCTATKHU CBSA3YIOIIETO MOTYT OBITh HECYIECTBEHHBIMH, BPETHBIMHU HJIH J1aXKe
NOJIE3HBIMU. B HEKOTOPBIX CIydasix MHUHEpaJbHbIE CBA3YIOLIUE MOTYT OBITH OoJiee
5 PeKTUBHBIMH, YEM OPTaHHUYECKUE CBA3YIOIIHE.

CocraBHBIE TeJa MPEATOUYTUTEIBHO GOPMUPYIOTCS NyTeM OpukeTupoBaHus. B
KOHTEKCTE HACTOSAIIETO ONMMCAHNUS TEPMUH "OpHKeTHpPOBaHHE" O3HAYAET OKYCKOBAHHUE
nox nasieHueM. OnpeneneHHOe KOJIUYECTBO CMECH MOABEPTaeTCsl BO3CHCTBHIO
TABJICHUS, B PE3YJbTAaTEe YEro BBI3BIBAETCS WJIU MOANEPIKUBAETCS arjoMepanus YaCTHI]
(1, BO3MOJKHO, APYTUX KOMIIOHEHTOB). MOTYT OBbITh BBIIIOJTHEHBI PA3JIUYHbBIE BUIbI
OpuKeTUPOBaHUS, HAIPUMED, SKCTPY3Us UJIH BAJKOBOE NMpeccoBaHue. B mpouecce
SKCTPY3UH NMEPBUYHBIA MPOAYKT MPEACTaBIsAeT COOON HENMPEPBIBHYIO HUTh MaTepHana,

KOTOPYI0 HEOOXOAMMO pa3pe3aTh WM HHBIM 00pa30oM pa3eluTh Ha COCTaBHBIE Tela.
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IToMHUMO NPUIIOKEHHS [aBIEHUS, MOKET ObITh TPUMEHEHO MOBBIIIEHHE TEMIIEPATY PhI
nyTeM Harpesa Jubo cMmecu, JuOO0 ompeaeNeHHbIX YacTel OpUKeTHPOBOYHON MAIIUHBI,
KOTOpPbIE HAXOJATCSA B KOHTAKTE CO CMEChI0. B KauecTBe albTepHATUBbI UIIU
JOTIOJTHEHUS TETJIO MOXKET F€HEPUPOBAThCA 3a CUET TpeHus wiu cxatus. Kak
YIOMMHAJIOCh BBIIIE, COCTABHBIE TEJa, IIOJYUYEHHbIE B PE3YyJIbTaTe Ipolecca
OpUKEeTHPOBAaHMS, MOTYT Ha3bIBATHCA KUpPNUYaMH, OJloKkamMu, OprUKeTaMu UiIn
OKaThIIIAMHU.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHUS M300pETEHUs CMEIIAHHBIH MaTepHal
HE MOJBEPraeTcsi OKYCKOBAHHIO ISl POPMHUPOBAHMS COCTABHBIX TEJ, & HCIOJIb3yETCs
KaK HACBIMTHASl CMECh YAaCTHUII JKEeJIE3HOH PyAbl U YACTHI] JPEBECHOTO YIS, H,
CIeA0BATEIbHO, TPAHCIIOPTUPYETCS U MOJAETCA B YCTAHOBKY OKYCKOBAHHS B TAKOM
BUIE. B 3TOM cilydae MOTYT Take MPUMEHSITbCS paHee ONMHCAHHBIC 3TaIlbl
pasnambIBaHUsA/qpobieHus/GpparMeHTauu/u3Meb4eHUs U/ I CMEIINBaHUS
(maccCBHOTO MJIM AKTUBHOTO).

Kak y’ke ymOMHMHAJIOCh BBIIIE, MYHKTH PACTIOJNIOKEHUS TPOU3BOACTBA
IPEBECHOIO YIJIsl U YCTAHOBKU OKYCKOBaHHUs OOBIMHO Jajneku Apyr ot apyra. OHu
MOTYT HaXOJUThCS B PA3HBIX CTPAHAX WJIHU Ja)ke HAa Pa3HBIX KOHTUHEHTax. [lockonbKy
ApEeBECHBIN Yrob TPAHCIIOPTUPOBATDH rOPaA3A0 Jerdye u Oe3onacHee, KOrga ox
COEMHEH C YaCTULIAMU KEJIE3HOHU PyJbl B CMEIIAaHHOM MaTepuaie, 0COOeHHO Korjaa
OH CBSI3aH C YaCTULAMH JKEJIE3HOH pyabl B OpMe COCTABHBIX TeJ, CMELIAHHbBIN
MaTepual A0JKeH ObITh chOpMHUPOBAH (BO3MOXHO, B BUAE COCTABHBIX TEJ) HA
NPEeANPUATHH 11O TPOU3BOACTBY APEBECHOTO yIJIsl MJIM BOJM3U HEr0. DTO B
3HAYUTEJIbHOW CTEMEeHU MO3BOJIAET N30€eKaTh PUCKA BOCILIAMEHEHUS HIJIH NPodieM ¢
o0pa3oBaHUEM MBLIU, CBSI3aHHBIX C TPAHCIIOPTUPOBKOH npeBecHOTO yris. CoriaacHo
TUMMTUYHOMY BapUAHTY OCYINECTBJIEHUS U300pETEeHUs, CMELIaHHBII MaTepual (4, B
YaCTHOCTH, COCTaBHbIE TeJia) GOPMUPYETCs B IEPBOM MYHKTE, a CIOCO0 Takxke
BKJIIOYAET TPAHCIIOPTHPOBKY CMEIIAHHOIO MaTepHualjia BO BTOPOH MYyHKT, KOTOPBIA
HaXOAUTCs HA pacCcTOossHUM no MeHblield Mepe 100 kM OT nepBoro nynkra. Bropon
NYHKT MOXET NMPEeACTaBIATh COOOH MECTO pPachoI0KEHUs] YCTAHOBKH OKYCKOBaHUS.
PaccrostHue Mexay mepBbIM MYHKTOM U BTOPBIM MyHKTOM MOXKET OBbITh Jaxke
OONBIIUM U COCTABJISTh, HAIPUMEP, IO MeHbInel Mepe 500 KM UJIU HECKOIbKO ThICAY
KIJIOMETPOB. B yacTHOCTH, CMEIIaHHbII MaTepuall MOXKET TPAHCIIOPTUPOBATHCS, O

MeHbIIeH MEPE€ 4aCTHUYHO, KEJIC3HOAOPONKHBIM UJIKN BOAHBIM TPAHCIIOPTOM. B >tnx
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YCIOBUSX S3KOHOMHUYECKasi 3 PEeKTUBHOCTh TPAHCIOPTUPOBKH B 3HAYUTEIbHON
CTEMEeHHU 3aBUCUT OT 00Iel Macchl TpaHCIOpTUPYeMOro Marepuana. [Tockonbky
IpEeBECHBIN yroyb U jKene3Has pyaa (¢ IpyruMu KOMIOHEHTaMHU, 100aBJsieMbIMU 10
BbIOOPY) TPAHCHIOPTUPYIOTCS BMECTe, o0mas Macca, nojjexamas TPaHCIIOPTUPOBKE
A7 TaHHOTO KOJIMYEeCTBA APEBECHOTrO YIJisl, 3HAYUTENbHO yBeauuupaercsa. JpyrumMu
CJIOBaMH, SKOHOMUYeCKH 3¢ ekTuBHas TpaHCTOpTHPOBKA (Hampumep, 200000 T)
MOKET OBITh OCYIIECTBJICHA C MEHBIINM KOJMYECTBOM JApeBecHOro yrisi. Hanpumep,
€CJI MPOU3BOAUTEIBHOCTD YCTAHOBKY ISl IPOU3BOJICTBA arjioMepara cOCTaBJsieT 6
MJIH. TOHH B TOJl, a HAa OJJHy TOHHY ariomepara Tpedyercs 60 Kr ApeBECHOr0 yTIJisl, TO
oburee TpedyemMoe KOJUYECTBO ApeBecHOro yris cocrapisier 360000 TonH B ron. Ecnu
CMelIaHHbII MaTepual coaepkut 30% ApeBeCcHOTO YIuisi, TO OAHY SKOHOMUYECKHU
3¢} PeKTUBHYIO TPAHCTIOPTUPOBKY MOJKHO OCYINECTBJIATh KaK/ble 1Ba Mecsana. Takas
OTHOCHUTEJIbHO BbICOKAsl 4aCTOTa TPAHCIIOPTUPOBKHU SIBJISIETCS BBITOJHOM, TaK Kak
MO3BOJISIET COKPATUTh 0O0BEM XPaHHIIHIL, HEOOXOANMBIX KaK B IEPBOM, TaK U BO
BTOPOM MNYHKTe. JIJIs1 CHUIKEHUsI BOCINIAMEHSAEMOCTH JPEBECHOrO YIJisl MOCIEeIHUN
Oyner CMeImMnBaThCA C JKEJNe30COAepIKAIUM MaTepUalioM, KOTOPBIi caM no cebe He
Bocriamensiercs. Ilpennaraemast 00beMHas OIS JKEJIe30CoAepIKaIlero MaTepruaia B
CMeCH NMPUOIU3UTENBPHO COOTBETCTBYET 00BEMY IMYCTOT B Macce IPEeBECHOTO YIS
(oOBeMy Mexay 4acTULIAMH YTJIsl), KOTOPbIH OOBIUHO COCTABJSIET MPUOTU3ZUTETBHO OT
30 no 55 06.%. bonee BbicOkHe 0OBEMHBIE COOTHOLIEHUS JKEJIe30COAepIKaIero
MaTepuaja, faxe npespimaroimue 55 00.%, MOTYyT ObITh MPEANOYTUTEIbHBIMU IS
JajbHEHIIero CHHKeHUs BOCIUIaMeHsieMoCcTH. KBanuuuupoBaHHBIA CrIEUAIUCT
MOXKET ONpeAeIUTh MUHUMAJIbHOE KOJIMYECTBO B 3aBUCHUMOCTH OT XapaKTEePUCTUK
JKeJle30CcoepiKallero MaTepuaia U ApeBECHOr0 yIuis, B KaXXA0M KOHKPETHOM clly4ae ¢
y4€TOM CIeLHalIbHbIX HCIBITAHUI Ha BOCIJIAMEHSAEMOCTDb U B3PbIBOOIMACHOCTb.
HecmoTps Ha BhlIeyKa3aHHbIE MPEUMYIIECTBA HE CAUILIKOM BBICOKOIO
COAEPKAHUS JPEBECHOTO yIJIsl, OHO HE JOJDKHO OBITh M CIWIIKOM HU3KUM, TTOCKOJIBKY
KeJATENbHO, YTOOBI APEBECHBIN YrOJIb U JKeJIe3Has pyaa IPUCYTCTBOBAIH B
COOTHOULIEHHH, OoJiee UJIN MeHee MOAXOASIIIEM ISl TpoLecca OKYCKOBAaHUS,
Y4YUTBIBasI, OJJHAKO, YTO B MPOU3BOJCTBE MOKET HCIOJIb30BATHCS HECKOIBKO
UCTOYHUKOB PYIbl /WU OpEeBECHOTO yris. [1oaToMy KenaTeapbHO, 4TOObI CMEIIaHHBINA
MaTepHall conepikan no MmeHbleit mepe 1 mac.% unu 10 mac.%, npeInoOYTUTENBHO MO

MmeHbIneil mepe 20 mac.%, Oosee mpeanouTUTENbHO O MeHbLIel Mepe 30 mac.%
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npesecHOro yrisi. OCoOOEHHO MPEeNNMOYTHTENIbHBIMHU SIBJISIOTCS Auamna3oHbl oT 1 go 30
mac.%, ot 5 mo 20 mac.% u, Bo3amMoxkHo, oT 10 1o 20 mac.%. Eciu cMelmaHHBIN
MaTepua HaxOAUTCs B GOpPMe COCTABHBIX TeJ, TO MACCOBBIM IMPOLEHT B CMECH, U3
KOTOPOH OHHM COPMHUPOBAHBI, MOXKET OBITh HECKOIBKO HHUKE, HAIPUMEP, TOTOMY, YTO
CMECbh COAEPKUT JKUAKNE KOMIOHEHTBI, KOTOPBIE UCIAPSIIOTCS B IpoLecce
(dbopMUpOBaHHUS COCTABHBIX TEJ.

U3Bieyb BRIrOY U3 BBHIIIEYNOMSHYTBHIX IPEUMYIIECTB, CBSI3aHHBIX C
YMEHbLUICHHEM COJIePIKaHUS APEBECHOIrO yIJIs, U 0O0ECNEeUYnTh JOCTATOUHOE
KOJIMYECTBO JKEeJE3HOM pyAbl AJIs MpoLecca OKYCKOBAHUS MOXHO, €CJIM CMelIaHHbIN
MaTepHall CONEPKUT Mo MeHbinel Mepe 20 mac.%, NPEeaANnOYTUTEILHO MO MEHbIIEH
mepe 30 mac.%, Gonee mpeAnoUYTUTENBHO 110 MeHbInel Mepe S0 mac.% skene3Hou
pyasl. Kak u B nmpensiayuiux npuMepax, B KOTOPbIX peub LIja O COCTaBHBIX TeJax,
MaCCOBBIH MPOLIEHT B CMECH, U3 KOTOPOHl (OPMHUPYIOTCS 3TH COCTABHBIE TEJIA, MOXKET
OBITh HECKOJIBKO HHJKE, HAIPUMED, U3-3a UCIAPEHHS KUIKUX KOMIIOHEHTOB.

@opMHUPOBAHNE LETOCTHBIX COCTABHBIX TEJ, KOTOPbIE OOBIYHO MOXKHO
paccMaTpUBaTh KaK arjioMepaT MJIM KOHTJIOMEpPAT, OOBIYHO NMPOTEKAET Jierde, eCiu
4aCTHULIBI APEBECHOTO YIUIsl OTHOCUTENbHO Majbl. KpoMe TOro, Manelii pasmep
OTZAEJNbHBIX YACTHI] JPEBECHOr0 YISl MOXKET MOBBICUTD 3(P(PEKTUBHOCTD JPEBECHOTO
yIJjsl B IpOLeCCe CIIEKAHUSI HE3aBUCUMO OT TOr0, HAXOAUTCS JIM CMELIAHHBbIA MaTepuan
B (hOpMe COCTaBHBIX TeJ MK HeT. [I03ToMy mpencTaBisieTcst NIpeanoOUTHTENbHBIM,
4TOOBI YACTULIBI APEBECHOTO YIJIs UMEH pa3Mep npoxoaa uyepe3 cuto D90 menee 10
MM, MPEANOYTUTEIPHO MeHee 5 MM, OoJiee mpeanoYTuTeIbHO MeHee 3,5 mM. Jlpyrumu
clioBaMH, Mo MeHblIel Mepe 90% yvacTull IpeBEeCHOro yris UMET MaKCUMaJbHbIN
pasmep mMeHee 10 MM (OO, COOTBETCTBEHHO 5 MM HJIH 3,5 MM).

JUist cMeIaHHOro MaTepualia (HapuMep, B COCTABHBIX TEJIaX HJIH arjoMepaTax)
B criocobe, mpenyiaraeMoM B H300pETeHNH, MOTYT OBbITh HCIIOJIb30BAHbI PA3JIMYHBIC
THITBI JKEJIE30COIepIKaIlero MaTepuaia, B odmem ciaydae xene3nas pyaa. CoriacHo
OJTHOMY BapHaHTY OCYILIECTBICHHS H300pETEHHUS, YACTUIIBI )KEIE30COAEPIKAIIETO
MaTepuaa BKJIKYAT YaCTULIBI ChIPbs JJIsl arjloMepaTa, KOTOpble HMEIT pa3sMep
MPOXOJa UYepe3 CUTO, COCTABJISAK NN, MO MEHbIIEH Mepe B OCHOBHOM, OT 0,1 10 6,3
mMm. "Cripbe s ariomepara’ mpeactaBisier CoOO0W TePMUH, KOTOPbIHA OOBIYHO
UCIIONb3yeTCs Il 0003HAUEHHS JKEJIe30COIePIKAIEeTO ChPhEeBOr0 MaTepHala ¢

BBIIIEYTOMSTHYTBIM OTHOCHTEJIbHO KPYIHBIM/TpyObIM pazmMepoM 3epHa. OHO 0OBIUHO
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MPOU3BOAUTCS U3 XKEJIE3HBIX PYA, XUMUUYECKHE CBONCTBA KOTOPBIX AENAIOT UX
IPUTOAHBIMU JUIL JOMEHHON MeYH, MeUH NPsIMOTrO BOCCTAHOBICHUS U/UIU
3JIEKTpONEYHU U T.1. Oe3 nanpHelero odoramenus. JpyrumMu cioBamu, conepkaHue
JKeJle3a B XKEJIE3HOM pyJe U3HAYAIBHO SIBJISIETCS OTHOCUTEIBHO BBICOKUM, TO €CTh
colepKaHUe MyCTOW MOPOABI SIBJISIETCS HU3KUM, IIOCKOJIBKY cOenHeHne(-51) kene3a u
nycTasi IOpoAa OTHOCUTEIBbHO XOPOIIO pa3aenaeHbl. PasMep npoxoaa yepes CUTo,
COCTABJAKOIINN, "TTO0 MeHbIel Mepe B ocHOBHOM", oT 0,1 1o 6,3 MM, 03Ha4YaeT, 4To Mo
MeHblneit mepe 80% unu no Mmenpeit mepe 90% yacTUI] UMEIOT MaKCUMaJIbHbIN
pasmep ot 0,1 1o 6,3 Mm.

B kauecTBe anbpTepHATUBHI B Cy4ae YCTAHOBKHU JJIsl IPOU3BOACTBA OKAThILIEH
UJIY JOTIOJIHEHUsI B Clly4yae yCTaHOBKH JJIsl MPOU3BOJCTBA arjioMepara 4acTHIbI
JKEJIE3HON pyabl MOTYT COJIEPXKATh JKEJIe30COoAep Kalluii MaTepual ¢ MEHbIIUM
paszMepoM 3epHa, HampuMep, YaCTULIbl KOHLEHTPAaTa U/MIJIH TPaHyJIMPOBAHHOTO CHIPbS
(manee uMeHyeMble TPOCTO "CHIPHEM IUJISI OKATHIMIEH "), KOTOPBIE UMEIOT pasmMep
MPOXOJa Yepe3 CUTO, COCTABIISIOIINMI, MO MEHbIIEH Mepe B OCHOBHOM, MeHee 0,15 MM,
Kak u B mpenpiayliem ciyuae, 3TO 03HadaeT, 4yTo o MeHbuield mepe 80% unu no
MeHbInel mepe 90% uvacTu UMET MakcuMaibHblll pazmep MeHee 0,15 mm. "Cripbe
1711 OKaThIIeH" mpencTasiseT co00 MeKOOUCTIePCHBIN KeJIe30PyAHBI MaTepua,
obpasyromuiics B pe3yjbraTe 000rauieHuss HU3KOCOPTHBIX JKeJIe3HbIX pya. B Takux
HU3KOCOPTHBIX XKEJE3HBIX pyJax CONEPKUTCI MAJo XkKeje3a, a COeNUHEHUs JKele3a U
ycTasl NOpOoAa MI0XO pas3AeneHbl. TeM He MeHee, eClIU XKEJNEe3HYH Pyay U3MEIbYUTh
WU Pa3AeuTh HHBIM 00pa3oM, 4TOObl YMEHBIIUTh pa3Mep YacTHL, TO CTAHOBUTCS
BO3MOJKHBIM OTAEJIUTH YaCTUILBI C JOCTATOYHO BBICOKUM COJZIEpIKAHUEM XKeJie3a OT
yacTull ¢ 0ojiee HU3KUM (MJTH OTCYTCTBYIOIIMM) COMEepKaHuEeM xkeJie3a. YacTuibl ¢
BBICOKHM COJIEpIKaHUEM KeJie3a MOTYT ObITh UCIIOJIB30BAHBI B KAYECTBE ChIPbSI IJIs
okarpimei. O0mel TeHaeHI[Uell MPUMEHUTEIbHO K YCTAHOBKE /ISl IPOU3BOJICTBA
arjiomMepara siBJISeTCs YXYyAILIEHHEe KadyecTBa ChIpbs JJIsl arlloMepaTa, MOCKOIbKY
MOAXOISIINE JKEJIe3HbIe PYAbl OOJNbIIE HE SBISIOTCS JIETKOAOCTYITHBIMU. JTO MOXKHO
KOMIIEHCUPOBATh, IO MEHbLIEH Mepe YaCTUUYHO, BKIOUEHUEM ChIpbs JJis OKAThILIEH.

Kak ynmomuHanoch Brlllle, pa3Mepbl COCTABHBIX TE€Jl B LI€JIOM HE OTPaHUYHBAIOTCS
obbemMoM n3o0pereHus. [IpeanoyTuTenbHbBIM, OOHAKO, SIBISETCS MAaKCUMAJIbHBIN
pasmep COCTaBHBIX Tea B auanasoHe ot 1 1o 500 mM. Ecinu MakcumanbHBIN pa3zMep

HaXOJHTCS 3a MpeaesiaMu 3TOr0 [Harna3oHa, TO MPOU3BOACTBO u/min oOpaboTka
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COCTAaBHBIX TE€JI CTAHOBATCA 3aTPYAHUTCIbHBIMHU. He6onme/Ie COCTAaBHBIC TEJIA,
HampuMmep, C MAKCUMaJIbHBIM Pa3sMepOM MeHee 15 MM, MOTYT Ha3bIBaTbCs
"okaTplmamMu", B TO BpeMs Kak OoJjiee KpyIHbIE COCTaBHbIE Teja, HAlpUMeED, C
MaKCHUMAaJbHBIM pazmMepoM oT 15 no 100 MM, MOTYT Ha3bIBaThCs "OpukeTamMu", a ere
Oonee KpymHBIE cCOCTaBHbIE TeNna — "Onokamu" win "kupnudamu". Kak ymomMuHanoce
BBILIE, OTJEJIbHbIE COCTABHBIC T€Ja MOTYT UMETh CPEepUUECKYI0, HHITHHAPUIECKYIO,
KyOMYeCKyI0, TUIOCKYIO HJIH Ja’ke HempaBUIbHYIO GopMmy.

MO3KHO IOMyCTUTh, OCOOEHHO B cliydae HeOOJbIIOro MaKCUMAaIbHOTO pa3Mepa
OTACJIbHBIX COCTABHBIX TECJI, UTO 3THU TE€JId UCITOJIB3YHOTCA B YCTAHOBKE OKYCKOBaHUA B
NepBOHAYAJIBbHOM BHJIE, TO €CTh Oe3 nanbHeimed o6paboTku. B cooTBeTcTBUU C
APYTUM BapUAHTOM OCYIIECTBJIEHHS NU300PETEHHUSI COCTABHBIE Teja Mepen
HUCIIOJIb30BAHUEM B YCTAHOBKE OKYCKOBAHUA MTOABCPIrarOTCA q)paFMeHTaL[I/II/I.
q)paFMeHTaL[I/Iﬂ MOXKET, B HaCTHOCTHU, BBIMMOJIHATHCA MyTEM I[pO6J'IeHI/I$I COCTaBHBIX TCIJI.
Hpouecc q)paFMeHTaHI/II/I MOKET NPUBOAUTH K HACTUIHOMY UJIU MMOJTHOMY OTACJICHHUIO
YaCTHI] APEBECHOTrO YISl OT YACTHUL JKEJIE3HOW PYyIbl U, BO3MOXHO, K ()p arMeHTauu
OTZENbHBIX YaCTHI] JPEBECHOr0 YIS W/ Ui Kkene3Hol pynsl. Ilepen nmonaueii B
TEXHOJIOTHYECKYIO JUHUIO OKYCKOBAHMS MaTepras OObIYHO U3MENbYAIT, 0 COOEHHO
npu UCIIOJIB30BAHUHU 3TOTO MaTE€pHajia B YCTAHOBKE IAJIsA TIPOU3BOACTBA OKaThIIIEH.

B ycTaHOBKE 1J1 MPOM3BOACTBA arjioMepara NPUMEHSIOTCS, B OCHOBHOM, /1Ba
crocoba nobaBeHUs] CMECH IPEBECHOTO YIJIS M XKeJe3HOH PyAbl B XOmIe
IPOU3BOACTBEHHOTrO npouecca. CMech APEBECHOIO YIS U JKEJNE3HOHN PyIIbl MOXKET
OpITh qOOABJNIEHA B MOACTHJIOYHBIN CJIOW arioMepupyemol cmecu. IToacTunoyHbIi
CJIOH arJoMepupyeMoil cMecu OOBIYHO COCTOUT U3 FTOPU3OHTAJIBHBIX CJIOEB Pa3HbIX
ChIPBEBBIX MaTepUayioB. [Ipu UCMONB30BAHNUN TOACTUIOUYHOTO CJIOS arjOMEPUPYEMOit
CMEeCH PYIOYCPEAHUTENbHbIE MAIIMHBI OOBIYHO MPOU3BOIAT 3a00p MaTepuaja 1mo
BEPTUKAIU NEPINECHAUKYIIAPHO CIOAM. DTO MO3BOJISIET XOpoumo nepeMemmnBaThb
MaTepual Ja’ke B TeYeHUE AJUTEJIbHOTO BpeMeHHU (HarpuMep, OT OJHOH 10
HECKOJbKUX Henenb). [lo3TOMy B JAaHHOM CJIydae MOJKHO JIETKO JOOaBISATh
HEMOCPEACTBEHHO CMECH APEBECHOIO YIJIs U KEJIE3HOU pyabl. TeM caMbIiM
OTPAHUYHUBAIOTCS MEPBI MPEJOCTOPOKHOCTH, KACAIOLIUECS €€ pa3AeJeHNUs] Ha YaCTHIIbI
IPEBECHOIO YTJISI U JKEJIE3HOH pyIbl BO BpeMs mradenupoBanus. Tem He MeHee, B
3aBHCHUMOCTH OT Npouecca mrabeTupoBaHus U NpU HATUIUU OYHKEp-103aTOPOB

ONMUCaHHBIN HIXe 3 PeKT pazneneHuss HEOOXOANMO YUUTHIBATh U B 3TOM Clly4ae.
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BTopas BO3MOXHOCTb BBEJJEHHS] CMECH YTJIsl U JKEJEe3HON PYyAbl B TEXHOJOTUYECKHIA
IpOLECC YCTAHOBKH IJIsl IPOU3BOJICTBA arjoMepara peajnu3yeTcs ¢ MoMoInbio OyHKepa
IJIs1 UCXOJTHOTO ChIPbsl ’TOH YCTAaHOBKU. B 3TOM ciyuae 1o3upoBaHUE CMECH B XOJI€
IpoLecca arJoMepany OCyeCTBIAETCs CleUaJbHbIMU TO3UPYIOLIUMHU CUCTEMAMU,
TaKUMH KaK MUTATEIIMHU HENPEPBIBHOIO AEHCTBUSI C BECOBBIM 103aTOPOM,
IO3UPOBOYHBIMH KOHBEHEpaMu, INHEKOBBIMU IMMUTATEISIMH U T.II. B 5TOM ciyuae
Ba)KHO, 4YTOOBI CMECh APEBECHOTO YIJISl U JKEJIE3HOHW PyIbl HE MOJABEpraiach
pa3/ieNIeHHuIo, MOCKOJbKY 3TO MPUBENET K HEKOHTPOJIUPYEMOMY COCTABY
arJoOMepUPyEMOM CMECH, YTO BBI3OBET MPOOJIEMBbI B MPOLIECCE arjOMepaLiu.

B cnydae ycTaHOBKHU ISl MPOU3BOJACTBA OKATHIMIEH MPU HCIIOJIb30BAHUU CMECH
APEBECHOTO YTJISl U JKEJIE3HOW PyIbl BTOPasi BO3MOKHOCTb HE MPUMEHHUMA, TaK KakK
MaTepHaj AOJKEH ObITh U3MENbUYCH Nepen nofgadel Ha y4acTOK CIEKaHMUs.
CnenoBaTtenbHO, 3P PeKTH pa3aeneHns, ONMUCAHHbIE BbIIIE, HE HTPAIOT POJIH.

ITosTOoMy pparMeHTaALHIO0 COCTABHBIX TEJ MPEATOYTUTEIBHO BBITOIHSIIOT
HEe3aJ]0JIT0 10 moa4Yu pparMEeHTHPOBAHHOTO MaTepHaja Ha YY4aCTOK CIEKaHUs
YCTaHOBKH OKYCKOBAHHS, UTO MO3BOJISIET NPEJOTBPATUTD UM CBECTH K MUHIMYMY
mo0bie poOJieMbl, CBSI3aHHBIE ¢ 0Opa30BaHUEM ITbLIH UJIH BOCTIJIAMEHEHHEM
apeBecHOro yrius. J[pobneHne COCTaBHBIX TeJ NMPEANOUYTHUTENBHO BBINTOJHAETCS Ha
BBIITYCKE CTALIMOHAPHOI'0 OYHKEpa HENOCPEACTBEHHO Mepe ] NOCTYIIEHHEM B
nosupyromee ycrpoicTso. CymecTByer Takxke HEOpJAHMHAPHAasi BO3MOXKHOCTh
¢dparMeHTaLNHN CMELMIAHHOIO MaTepUaa, [axke eCIi OH He UMeeT (OpPMy COCTABHBIX
Tes. B ciyuyae ¢pparMeHTalMU COCTABHBIX TE€J MPH BBEJCHUH B YCTAHOBKY JAJIS
NPOU3BOACTBA OKATHIIIEH BCE KOMIIOHEHTHI TOJIKHBI OBITh H3MEJbUYEHBI, Pa3AeIbHO
WU BMECTE, B Pa3MOJIBHOM arperaTe nepes npoueccoM CIeKaHHUsl.

XKenarenpHo, 4TOOBI CMEMIAHHBIA MaTePHAT MOXKHO ObUIO UCMOJIb30BAThH B
npouecce OKYyCKOBaHHUs 0€3 JOMOJHUTEIbHOIO MaTepralia Uil ¢ MUHUMAJbHBIM €ro
KOJIMYeCTBOM. JIpyrUMU CJIOBaAaMH, CMEIIaHHBIH MaTEepHUaJl MOXKET COCTABIATh
O0PLIYIO YaCTh HCXOJHOTO CBHIPbS ISl Mpoliecca oKyckoBaHus. OQHAKO Ha MPaKTHKE
CMEIIAHHBII MaTepual MOXXeT obecrneunBaTh Mo MeHblneil mepe 10 mac.%
JKEJIe30COAepIKaLero MaTeprania u o MeHbIIel Mepe 5, NpeaAnOYTUTENbHO MO
MmeHblIel Mepe 10, Oonee mpeanoOYTUTENBHO MO MeHbIIeH Mepe 20 mac.%
yIJIepocoAepIKaInero Mmarepuaia (CBsI3aHHOIO yIriIepoaa) AJIs MPoLecca OKyCKOBaHUS

B YCTAHOBKAaX [AJIs IPOU3BOJICTBA arjioMepaTa U okaTbileil. B yuactHocTH, B ciiyuae
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YCTaHOBKH IS MPOU3BOACTBA arjioMepaTa MPeAnOYTUTENbHO, YTOOBI K CHIPhEBOMY
MaTepuany g00aBIsIOCh TOJIbKO YMEHBIIEHHOE KOJNYECTBO IPAHYJIUPOBAHHOTO
ChIPbs, HaIpUMep, cooTBeTcTByroLee 90 mac.% unu MeHee, BO3MOXHO — MeHee 60
Mmac.%. kene3oconepskamero marepuana. CMeIaHHbIH MaTepual MOXET
obecrnieunBaTh N0 MeHbIIel Mepe 10%, mpeanodTuTeapHO M0 MeHblneil mepe 40
Mmac.%, Oojiee MPeanOYTUTENBHO MO MeHbIel Mepe 60 Mac.% yriiepoacoaepsxaiiero
matepuana. Takxke MPeAnoOYTUTENbHO, YTOOBI He ObIJIO HEOOXOIMMOCTH 100aBISITh
AHTPALUT U/UIU KOKCOBYIO MEJIOYb K CBIPbE€BOMY MaTepHay JUOO 4TOOBI KOJIUYECTBO
3TOrO AOMOJHUTEIBbHOIO TOIIMBA COOTBETCTBOBANO 80 Mac.% uUiu MeHee, HaNpuUMep,
MeHee 60 mac.% unu meHee 40 mac.% yriaepoacoaepKaiero MaTepuana.

B HacTosileM onucaHuU TEPMHUH "OKYCKOBaHHE" IPUMEHSIETCS K PYAHOMY
MaTepuanty, cGOpMHPOBAHHOMY MyTEM TEPMHUYECKONH 00pabOTKH — TaK HA3bIBAEMOTO
npouecca crnekaHus. [ToaydeHHbIH IPOIYKT MOXKET MPEeNCTaBIsATh COO0H, HampuMep,
OKAaTBILIN WJIU arjiomepar.

Kak ynomuHanoch Belllle, TEPMUH "yCTAHOBKA OKYCKOBaHUs" B HACTOAILLEM
ONMCAaHUU OXBAaThIBAET YCTAHOBKY, B LIEJIOM OTHOCSIIYIOCS K MPOLECCY OKYCKOBaHUs,
a B YaCTHOCTH NPEICTABIAIOLIYI0 OO0 YCTAHOBKY IJIsi IPOU3BOACTBA OKATHIIIEH U
YCTaHOBKY AJi IPOU3BOACTBA arioMepara.

Kak npaBuio, 3T0 MOKET OBITh JOCTUTHYTO yTE€M IOAAYU CMECHU B IEUb JJIS
TepMUYECKOH 00paboTKH ¢ LeNbio MOoAAep KaHUs MpoLecca CeKaHus, OObIYHO MPH
temmneparype ot 1000 no 1400°C u B okucnurenapHoit atmochepe (O, Bce emme
COAEPKUTCS B Ta30BOI aTMOC(epe B 3HAUUTEIbHOM KOJMYECTBE) aHAJIOTUYHO
W3BECTHBIM IpOIleccaM NMPOU3BOJCTBA OKAThILIEH U arjioMepara.

Kpartkoe onucanue yeprexeu

Huxe OMUCBIBAKOTCs, C MOMOINBIO IpUMEPA, NPEANOUYTUTCIbHBIC BaAPpHUAHTbI
OCYIIEeCTBIIEHUs H300pETEHUsI CO CChLIKAMK Ha MPUIIOKEHHBIE YEPTEKH, Ha KOTOPBIX
MOKa3aHo!

¢ur. 1 — cxema MOTOKa MaTEPUAJIOB B CIIOCOOE, COOTBETCTBYIOLIEM MEPBOMY
BapUAHTY OCYIIECTBJIEHUS HACTOSIErO U300PETEHUST U OTHOCSIIEMCS K YCTAHOBKE
IJ1s1 TPOU3BOJCTBA arjomMepara,

¢dur. 2 — TexHOJOrUUECKast CXeMa mpoiecca B crnocode, MpeacTaBIeHHOM Ha QUr.
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¢ur. 3 — cxema MOTOKa MaTEPHAJIOB B CIOCO0E, COOTBETCTBYIOIIEM NTEPBOMY
BapHAHTY OCYLIECTBJIEHUS HACTOSIIETO U300PETEHUS] U OTHOCSILIEMCS K YCTaHOBKE
JUIs1 MPOU3BOJCTBA OKATBILIEH,

¢ur. 4 — TexHOJIOrNYECKAs CXeMa Ipolecca B crocode, MpeacTaBIeHHOM Ha (ur.

¢ur. 5 — cxema MOTOKa MaTepHAIOB B C1OcoOe, COOTBETCTBYIOLIEM BTOPOMY
BapUAHTYy OCYIIECTBJIEHUS HACTOSIIErO U300PETEHHUSI M OTHOCSIEMCS K YCTAHOBKE
IJIsl TPOU3BOJICTBA arjioMepara,

dur. 6 — TeXHOJOrUUeCKas cxema mpoiecca B crocode, MpeacTaBlIeHHOM Ha QUr.

¢dur. 7 — cxema MOTOKa MaTEPHAJIOB B CIIOCOOE, COOTBETCTBYIOLIIEM BTOPOMY
BapHAHTY OCYILIECTBJIEHUS HACTOSIIETO U300PETEHHS] U OTHOCSIIEMCS K YCTaHOBKE
ISl IPOU3BOJCTBA OKATHILIEH,

¢dur. 8 — TexHOJOrHUECKasE CXeMa Mmpolecca B crocode, MpeacTaBIeHHOM Ha QUT.

Onucanue NPpEeANOYTHUTECIIbHBIX BAPHUAHTOB OCVINCCTBIICHUA H306D€T€HI/I${

Ha ¢ur. 1 nokasana cxema 1oToka MaTepUalioB, UIIIOCTPUPYIOLIAs TEPBBIil
BAPUAHT OCYLIECTBIEHHS criocoda, nMpensiaraeMoro B 1300peTeHNUN U OTHOCAIIETOCs K
yCTaHOBKE I MPOU3BOACTBA arjomepara, a Ha Gur. 2 nokazaHa TEXHOJOTUYECKas
cxema rpoiecca B 3ToM crocode. Criocod mosicHsAeTcst HIKe CO CChUIKAMU Ha 00a 3TH
yeprexxa. Ha nepsom stane 100 cnocoba mony4arT 4acTHLBI XKeJIe30CoaepIKaIero
Matepuana / xele3Hol pyabl 1, 4aCTHIbI MUPOJU30BAHHONW OMOMACCHI / IPEBECHOTO
yris 2 1 cBszywomee 3. st 1poCcTOTH B HACTOSAIEM ONMCAHUM B Ka4€CTBE
JKelle3ocoepikalero Matepuana 1 ucnonbp3yercs xkene3Has pyaa 1, a B kauecTse
NUPOJTU3NPOBAHHON OMOMACCHI 2 — IPEBECHBINH Yyrojb 2. ITO, OAHAKO, 3TO HE CIeAYeT
MIOHUMAaTh KaK OTpaHHUYEHHUE.

YacTunsbl xeae3H0U pyAbl 1 MOCTyNarOT U3 HCTOYHUKA JKEJIE30COAEepKaALEero
MaTepuana, TaKOro Kak, HapuMep, pyAHUK 5, a 4aCTULIBI IPEBECHOTO YIJIs
MOCTYNAIT C NpeAnpuUsiTUs 6 MO NPOU3BOACTBY APEBECHOTO yris. B aToMm Bapuante
OCYIIECTBJICHUS N300pEeTEHHs JKeJle3Hast pyaa | COmEpKUT ChIpbe AJIsl arioMeparTa ¢
pasmepom 4dacTtul oT 1 1o 6,3 MM, a TakKe ChIpbe [JIsl OKATHILIENH C pa3MepPOM 4aCTHL]
MeHee 1,5 Mm. B anbTepHaTUBHOM BapHUAHTE BO3MOXHO HUCIOJb30BaHUE

COOTBE€TCTBCHHO TOJIBKO ChIpbs JIA arjioMepara U CbIpbda OJIA OKAaTBIIIEH.
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JlpeBeCHBII yroyb 2, KOTOPBIH MOXKET ObITh MOJYUYEH NyTEM MEIJIEHHOTO MUPOIN3a
MaTepuana pacTUTEJIbHOIO MPOUCXOXKACHHUSA, HAIpUMeEpP, APEBECUHbI, MOXET UMETh
pasmep npoxonaa yepes cuto D90, cocrapuAromuil Mmesee 3,5 mMm. Hactuubl
APEBECHOIO yIiisi MOI'YT UMETb OTHOCUTEJIBHO BBICOKOE COAEPKaHUE yIriIepoaa,
Hanpumep, Oonee 65 mac.%, 6onee 70 mac.% wnnu naxe 6onee 75 mac.%. Cesazymooee
3 MOXeT mpencTaBiasATh COOOH MUHEpAJIbHOE CBA3YIOLIee, TAKOe KaK OCHTOHUT, UJIH
OpraHUYeCcKOe CB3YyIoIlee, TaKoe Kak Mejacca U3 caxapHoro TpoctHuka. OHO Takxke
MOKET MPEACTABISATh COO0N KOMOMHAIIMIO MUHEPAJIbHOTO U OPTaHUYECKOT0
CBA3YIOLIETrO.

Ha cnenyromem 3tane 110 gyacTuubl sxene3HoON pyAbl 1, 4aCTULBI IPEBECHOTIO
yriisi 2 ¥ CBA3YIOINEe 3 CMEMIMBAIOTCS 11 oOpazoBanus cmecH. CMech MOXKET TakKe
CcOoepKaTh MO MEHbIIEH Mepe OAUH KUAKUH KOMIOHEHT, KOTOPBIM MOXKET
NPEACTaBIATh COOON YaCTh CBA3YIOIIETO 3 MM MOXKET OBbITh 10OaBJIEH AJIs
obnerueHus mpouecca cMemnBanus. M3 sToll cmecu popmupyercs arnomepar 7 (3Tamn
120) B armoMepanmoHHON MamuHe 4, B KOTOPOH TaKXe€ MOXKET OCYIIECTBISATHCA
CMeIINBaHNE. ATIIOMEPALMOHHAs MalnHa 4 MOXKET OBITh PACIIONIOKEHA PSAZIOM C
npeanpusTueM 6 mo NpoUu3BOACTBY JPEBECHOTO YISl MU AaXe Ha 3TOM
NpeANnpUATHH, YTOOBI MUHUMHU3UPOBATH PACCTOSIHUE TPAHCIIOPTUPOBKHU IPEBECHOTO
yrias 2. MOXHO, OJHaKO, pa3MEeCTUTh arjjOMEPAaLlMOHHYK MAIIMHY 4 U PAAOM C
KEJEe3HBIM PYAHUKOM WIH MOPTOM, eciu 310 Oosee ynooHo. ChopmupoBaHHBIi
arjoMmepar 7 MOJKeT ObITh MOABEPTHYT, IO BEIOOPY, BO3AEHCTBUIO MOBBIIEHHOM
TEMIIEPaTypPhl IJIsI OTBEPIKASHUS CBI3YIOLIEro 3 UK UCTapeHus KUIKUX
koMrnoHeHTOB. CHopMHUpPOBaHHBIN TaKUM 00pa3oM arjiomepar 7 BKJIKOYAET YaCTHIbI
JKeJIe3HOU pyabl 1, 4aCTHUIBI IPEBECHOTO Y 2 U CBI3YIOIIee 3, KOTOPOE MOKET ObITh
XUMHYECKU U3MEHEHO 10 CPaBHEHUIO C €ro MepBOHAaYaIbHON POPMOH B pe3ysbTaTe
npouecca oTsepxkaeHus u T.1. CocTaBHbIE Tesa ariomepara 7 MOTYT UMETh,
Harpumep, KyOn4eckyro GopMy ¢ MaKCUMaJIbHBIM pazmMepoM 10 cm.

Arnomepat 7 B TOTOBOM COCTOSTHUU NPEACTABISAET COOON TBEpPAbIE, LIEJTOCTHBIE
COCTaBHBIE TeJla, KOTOPbI€ XOPOIIO NOAXOAAT JIs XPAaHEHUs] U TPAHCIIOPTUPOBKU. B
YaCTHOCTH, MIOCKOJIbKY yToJib 2 CBSI3aH B arjioMepare, OH He TpeOyeT crnennaIbHbIX
Mep NpPefOoCTOPOXKHOCTH, & PUCK BOCIIJIAMEHEHUS, CBSI3AHHBIN C YUCTHIM APEBECHBIM
yrjieMm 2, B OCHOBHOM HCKJIIOU€H. [ OTOBBIN arioMepart 7 TpaHCopTupyercs (Ha sTamne

130) mepBBIM Ha3eMHBIM (HaIpUMeEp, JKEJIE3HOAOPOKHBIM HIIM aBTOMOOHUIIBHBIM)
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TparncnopToM 11 B mepBeIil mopT 12, rae oH neperpysxkaercs (Ha stane 140) Ha CyaHO
175 najabHEed MOopckoi mepeBo3ku 13. HeoOXoauMoCTh B HCMOIB30BAHUH IIEPBOTO
Ha3eMHOTro TpaHcrnopTra 11 MOXXeT OTnacThb, €Clii YCTaHOBKA AJIs OPUKETUPOBAHUS
HaXOAUTCS PsAAOM ¢ nepBbIM nopTom 12. [Tocae npuxona cyaHa B MECTO Ha3HAYEHUS
(BTOpoii mopt 14) arnomepat 7 BRITPYIKAETCsA U CHOBA mepemMenaercs. Bnociaencrasuu
OH MOKET OBITh MEpPeBE3EH APYTrUM Ha3eMHbBIM TpaHcmopToMm 15 (Ha stame 150) Ha
CTalleNUTeHHbIN 3aB0oA 16, BKIOUAOUIMNA ApoOunbHbIN arperaTt 17 u ycraHoBky 20
OKYCKOBaHUs. B xauecTBe MOATOTOBKHU K UCIOJb30BAHUIO B YCTaHOBKE 20
OKyCKOBaHUs ariomepat 7 npoburcs (Ha stane 160) B npoOunbHOM arperate 17, B
pe3yJIbTaTe Yero Mmojiyuyaercs cMech 00Jiee MEeJKIX YacCTUIl B BUIE APOOJIEHOro
matepuana 18. B HEKOTOpPBIX ciyuasx aApoOsieHHe MOKET ObITh ONYILIEHO, HAIPUMED,
€CJIM pa3Mep COCTaBHBIX TEJ arjioMepara 7 oueHb Majl. boapmas 4acTe 3TOro0
npobaeHoro marepuana 18 npeacrasisieT coO0M YaCTULIBI YUCTOHN JKEJIE3HOU Py b
WJTH 9aCTHIbl YUCTOTO JPEBECHOTO YIis, OOBIMHO ¢ HEOOJIbIINM, IO MEHbINEH Mepe,
KOJIMYECTBOM CBS3YIOLIEro, B TO BpeMsl KaK Jpyrue 4acTULbl MOTYT COCTOSITh IO
MEHbIIEH Mepe U3 OAHOU YaCTHULbI IPEBECHOIO YIS, CBA3aHHOU C YaCTULIEH
JKeJe3Hol pyabl. B OyHKepHOM moMemeHnn yCTaHOBKU 20 OKYCKOBAaHUS MOKET OBbITh
NpeayCMOTPEH CleuaNbHblil OyHKep (He moKa3aH) JJisd XpaHEeHUs arjioMmepara 7.
3aTeM OH MOJKEeT OBITh NMOJBEPTHYT JO3UPOBAHUIO U U3MENbUYEHHUIO U IIEPEMEIEeH Ha
KOHBEHEepHYI0 cucTemMy (HampuMmep, JEHTOYHbII KOHBeHep) Ui MoJayuu B
cMecuTenbHbI Oapaban u T.1. ycraHoBKH 20 OKycKkoBaHUs. B kauecTse
aJbTePHATUBBI JOOABICHUIO CMEIIAHHOTO MaTepualia B OyHKEPHOE MOMELIeHE
YCTaHOBKH OKYCKOBAHHSI OH MOXET ObITh TakKe N00aBJIeH 10 MJIM MOCJE 3TOr0
y4acCTKa [0 TEXHOJOTUYE€CKOMY ITOTOKY HENOCPEACTBEHHO B MOJACTUIOYHBIN CIOH
arJioMepUpPyeMOil CMECH.

HpobunbHblii arperat 17 MoxkeT ObITh PACTIOJIOKEH OTHOCUTEIBHO OJTU3KO K
ycTaHoBKe 20 OKyCKOBaHHS, a AJIs mepeMereHus apodieHoro marepuana 18 or
npobunpHOro arperata 17 x ycraHoBke 20 OKyCKOBaHUSI MOTYT OBITh MPUHATHI 0COObIE
MepbI MPEIOCTOPOKHOCTH, 4TOOBI N30ekKaTh JIIOOBIX MpodiieM ¢ 0Opa30BaHUEM MBLTH
WUJIM PUCKOM BOCILIAMEHEHUs, CBSI3aHHBIM C YaCTHLIAMHU ApeBecHOro yrius. Ha stane
170 noGaBasAOT JONMOJHUTENbHBIE KOMIIOHEHTHI 19, KOTOpBIE MOTYT COZEPIKATh,
HarpuMep, CbIpbe JJIsl OKAThIEeH U/ UIU ChIPbE JJIs arjoMepara ¢ Lelbl0 MONOJTHEHHS

KEeJIe3HOU pyAbl U3 arjomepara 7, HCKOMaeMoe TOILUINBO, TAKO€ KaK aHTPALMUT W/UIIH
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KOKCOBAasi ME€JIOYb, HEMCKOMAeMO€ TOIJINBO WIN KOMOUHAIIUIO MEPEUUCICHHOTO IS
YAOBJIETBOPEHUs MOTPEOHOCTH B SHEPTUH, HEOOXOIUMON IJI Ipolecca CreKaHus,
U3BECThb, BOAY WM ApYyTHe noaxoasuue nod0asku. 3areM Gpopmupyercs cioi
(moctenp) arnomeparta (sran 180) u BeimonHsercs cnekanue (oran 190). Cnenyer
OTMETHUTh, YTO ApoOJeHbIH MaTepuan 18 MOXKeT mogaBaTbCs B OyHKEPHOE MOMEIIeHNe
A7 CMEIIUBAHUS C JOMOJHUTENIbHBIMH KOMIIOHEHTaMu 19. B anpTepHaTUBHOM
BapuaHTe aApoOyeHbli Mmatepuan 18 MoxkeT ObITh NOOABIEH HEMOCPEACTBEHHO B CIIOU
araomeparta. JlpeBecHBIN yroJib U3 arjomMepara 7 MOKeT MPeACTaBIsITh COOON BeCh
MaTepuall, Coaep KalUN CBA3aHHBIN YIepoa U NpeAHa3HaueHHbIN IS pouecca
criekaHusi. TeM He MeHee, OOBIYHO OH MPEACTABIAET COOOH TOJIBKO YacCTh, HAIPUMED,
ot 20 1o 90 mac.%, yriaepoaconep:xkamero marepuaina. B nmrobdom ciydae nuckomaemoe
TOIUIMBO HCMOJb3yeTCs B 3HAUUTEJIbHO MEHbIIEM KOJMYECTBE, €CJIU HE UCKIIYaeTCs
BOBCE, MIO3TOMY IpoIecc OKycKoBaHus 0au3ok k crtarycy CO;z-HeliTpanbHOTO. B
pe3yibTaTe mpolecca OKyCKOBAaHHS MOJy4aroT Ha Bbixoae (3tam 200) armomepar 21a
OTPEeAEIEHHOTO Ka4yeCTBa, KOTOPBIN, B CBOK OUEpPEab, MOXKET ObITh HCIIOJIb30BAH AJIS
NPOM3BOACTBA CTAJH B JOMEHHOH NEYH, MeYH NPSIMOT0 BOCCTAHOBJIEHUS W/HIIH
3JIEKTPONEYHU U T.M. B TOM e KOHTEKCTe MepBOTO BapHaHTa OCYLIECTBICHHS Coco0a,
IpeaIaraeMoro B u300peTeHnu, Gur. 3 WILIIOCTPUPYET CXeMy IMOTOKA MaTepuaa, rae
BO BTOPOM IYHKTE 31 cMeCh 7 COCTaBHBIX T€Jl BBOAUTCSA B yCTAaHOBKY 20
OKYCKOBaHHUsI, MPOAYKT KOTOPOH mpeacTapsier coboit okareinu 21b BMecTo
arnomepara 21a, a ¢ur. 4 npeacrasysieT cO60# COOTBETCTBYIOIIYIO TEXHOJIOTHYECKYIO
cxemy 3Toro cnocoba. Oba cnocoba, COOTBETCTBYIOLINE TEPBOMY BapHAHTY
OCYIECTBJICHUSI U300pETEHHUSI, SIBJISIFOTCS OAUHAKOBBIMH, C TEM TJIABHBIM OTJIHUYHEM,
YTO BCE€ KOMIIOHEHTBI ISl CIIeKaHUsl, @ UMEHHO JONOJHUTENbHBIN MaTepuan 19 u
npoOsienblit Matepuan 18 unu coctaBHble Tena (arjoMepart) 7, JOJKHBI OBITh
IOTIOJTHUTENBHO (PparMeHTHPOBaHbI, O0Jiee KOHKPETHO — U3Mesb4eHbl (3Ttanm 171).
3aTeM BCe KOMIIOHEHTBI U3MEIbYAOTCS B ApoOMIbHOM arperate 17, oObI9HO 10
pasmepa vyactun D80 menee 0,045 MM, u popmupyrorest okateimu (3tan 180), 06b14HO
npencTaBisiromue codoit ceprl nuamMmeTpom 6-16 MM, mepen TeM Kak MOXKET ObITh
BbIOJHEHO cniekanue (3tam 190). [Tocne BeimonHenus cnekanust 190 monydaroT Ha
Bbixoze 200 mpoaykT 21b B BHe oKaThIlell ONpeneleHHOro Ka4ecTBa, KOTOPBIi
MOXET OBITh UCITOJIb30BAH, B CBOIK OUepeb, I BHIIJIABKH CTAJIH B JTOMEHHOH NEYH,

neyu npssMoro BOCCTaHOBJICHUA u/unu QJICKTpONCYH U T.II.
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Ha ¢ur. 5 nokaszaHna cxema moTOKa MaTepHUAJIOB, HILTKOCTPUPYIOIIAst BTOPOH
BAPUAHT OCYLIECTBIEHHS criocoda, MpensiaraeMoro B 1300peTeHUH U OTHOCSINErocs K
yCTaHOBKE I MPOU3BOACTBA arjomMepara, a Ha (ur. 6 nmokasaHa TEXHOJOru4YecKas
cxema mpoiecca B 3ToM crnocobe. DTOT BapUAHT OCYLIECTBICHHUS U300peTeHUs B
HEKOTOpPOU CTENEHU HAIIOMUHAET MEePBbIH BADUAHT U IO3TOMY HE ONUCHIBAETCSI CHOBA
BO Bcex moapoOHocTsx. Ha mepsom stame 100 mosy4arT 4aCTULIBI )KeJI€3HOU pyabl 1
U3 pyAHUKA 5 U 4aCTHULBI IPEBECHOTO YIJs 2 ¢ NPEeANPUITUS IO €ro MPOU3BOJCTBY.
Pasmeps! 1 cocTaB 4acTHUIl MOTYT OBITh TAKMMU K€, KaK B IEPBOM BapHUaAHTE
OCYILECTBJICHUS N300pEeTEHUS.

Ha stame 105 wacTuusl xene3Hoi pyasl 1 u/Uian 4acTULBI JPEBECHOTO YIS 2
MOTYT OBITh TPAHCIIOPTHPOBAHBI, IO BbIOOPY, (IIEPBBIM) HA3€MHBIM TPAHCTIOPTOM 9 B
nyHKT 30, rae pacnosaraerca cMecutenbHas eMkocTh 10. Ha stane 110 wacTuusl
JKEJIe3HOM pyabl | M 4aCTULBI IPEBECHOIO YIJis 2 CMEIINBAKTCS B CMECUTEIbHO U
eMKocTH 10 ans mojiyueHusi CMeCu 8 4aCTHUL, KOTOpPas He COAEPIKUT CBI3YIOIIEro.
CmelmnBaHuE MOJKET BBIIOJHSITHCA AKTUBHO UJIM MACCUBHO — MPOCTO NMyTEM
OJHOBPEMEHHOT'O BBICBHIMAHMS YaCTHL] J)KEJIE€3HOM pyAbl | U 4acTULl APEBECHOTO yIis 2
B cCMeCUTeIbHYI0 eMKOCTh 10. Takum oOpa3om, cMech 8 4acTHIl MpeacTaBisieT CoOon
CBHINYYYI0 CMECh IBYX BHJOB TBEPIbIX YaCTHI] (3KeJie3a U APEBECHOTO YIIisA), KOTOopas
TPAHCIIOPTUPYETCS B 3TOH Chiny4el popMe. ITOT BAPUAHT OCYIIECTBIEHUS
N300peTeHUs OTIMYAETCSl OT BapHaHTA, MOKA3aHHOTO Ha (ur.l, Tem, 4To He
dopmupyercs armomepat (4, ClieOBATENIbHO, OTCYTCTBYET arjJiOMepallMOHHAsI MAaIINHA
4). OngHako cMeCh 8 YaCTHI] MOXKET COAEPKAaTh, MO BbIOOPY, JKHUAKOCTh, BBOJUMYIO
BMECTE C KeJIe3HOH pyaoi 1. DTa jKHUAKOCTh MOKET CIOCOOCTBOBATh BPEMEHHOMY
CBSI3BIBAHUIO HEKOTOPBIX MEJKUX YaCTHL JPEBECHOrO YISl U NbUIU, TEM CaAMbIM
CHHUJKasl pUCK BOCIJIAMEHEHHUS, CBSI3aHHBIN C YaCTULIAMHU ApeBeCHOrO yris 2. Takum
obpa3oM, cMech 8 yacTULl TPAHCIIOPTUPYETCS B chimyueil popme (Ha sTame 130)
COOTBETCTBEHHO MEPBBIM HJIM BTOPBIM HA3€MHBIM (HaIpUMeEp, JKEeJIE3HOIOPOKHBIM HIIH
aBTOMOOMIBHBIM) TpaHcropToM 11 B mepBbIii mopT 12, rae oHa meperpyxaercs (Ha
srane 140) Ha cyaHO aist nanbHel Mopckol mepeBosku 13. Ciaenyer OTMETHTD, YTO
CMecHUTeNbHasA eMKOCTh 10 MOKET MpeAcCTaBIsITh COOOH YacThb JKEJNE3HOIOPOKHOTO
BAaroHa, IPy30BOTO aBTOMOOMIISI U T.II., UCIIOJB3YEMOT0 JJII HA3€MHOM
TpaHCOPTUPOBKH 11. B HEKOTOPBIX ciydasx HeOOXOAMMOCTb B HCIIOJIb30BAHUHU

HAa3e€MHOro TpaHcnopTa 11 MOXkeT oTnacTh, €CIM CMECUTEIbHAsA EMKOCTh 4 HaXOIUTCA
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B nepBoM nopty 12. Bo BTopoMm nopty 14 cMeck 8 4yacTHULl BBITPYKAaE€TCsl U CHOBA
nepemMelnaercs. Bnocnencrsun oHa MoxkeT ObITh nepeBe3eHa (Ha stane 150) npyrum
Ha3eMHBIM (MM PEYHBIM U T.J.) TPaHCIIOPTOM 15 Ha cranenurelinslii 3asox 16,
BKJIFOUAKO UM yCTaHOBKY 20 OKyCKOBaHUs, B KOTOPYIO CMeCh 8 HaCTHUILl MOJAETCS B
KauecTBe ChIPbEBOr0 MaTepHasa / HCXOOHOTO Chipbs. JlpobieHue cmecu 8 gacTui He
TpedyeTcs, 1 OHAa MOJKET ObITh MCTIOJb30BaHA B CBOEM MCXOAHOM BHie. JloOaBieHue
CMEIIAHHOTO MaTepHuaa MOKET OCYLIECTBIATHCA B OYHKEPHOM MOMEIleHUU (He
NOKa3aHO) YCTAHOBKHU OKYCKOBAaHHUs JUOO OH MOKET OBITh Takke J0OaBJIEH 10 WU
MOCJIe 3TOT0 y4YacTKa M0 TEXHOJIOTHYECKOMY MTOTOKY HEMOCPEACTBEHHO B
MOJACTUJIOYHBIN CJION arioMepUpyeMoil CMeCH.

JlonmoHUTENIbHBIE KOMIIOHEHTHI 19 nobasnstoT Ha dtane 170 kak OMKUCAaHO B
NEePBOM BapHAHTE OCYINECTBJIECHUS N300pEeTeHUs, CION arioMepaTta popMupyercs Ha
srane 180, a cnexkaHue BeinosHsAeTcs Ha atane 190. CnenyeT onsTh OTMETUTh, YTO
CMeCh 8 4aCTHUIl MOXKET MOJaBaThCs B OyHKEPHOE MOMEIIEeHNEe IJIs1 CMEIIUBAHUS C
JOMOJHUTEIbHBIMA KOMIIOHEHTaMu 19. B anbTepHaTUBHOM BapHaHTE CMECh 8 4aCTHL]
MOXKeT ObITh 10OaBJI€HAa HEMOCPEACTBEHHO B clIoi arnmoMepara. Ha Beixone (3Tam 200)
MOJIYYAKOT arjiomepar 21a onpeneseHHoro KauecTsa, KOTOPhIH, B CBOK OUepenb,
MOXET OBITh UCIIOJB30BAH JJIS MPOU3BOACTBA CTAJIHM B JOMEHHON NEYH, YU MPSIMOTO
BOCCTAHOBJIEHUS] M/MJIM 3JIEKTPONEYH U T.1I.

B TOM ke KOHTEKCTe BTOPOr0 BapHUaHTa OCYLIECTBJIEHUs Croco0a,
npeaiaraeMoro B u3oopereHuu, Gur. 7 WLIIOCTPUPYET CXeMy IOTOKAa MaTepuana, riae
BO BTOPOM NyHKTe 31 cMech 8 yacTul BBOAUTCS B YCTAHOBKY 20 OKYyCKOBaHUS,
NPOAYKT KOTOPO# mpencrasisieT coOoi okateimu 21b BMecTo arnmomepara 21a, a ¢wur.
8 mpencTapisieT cOO0 COOTBETCTBYIOIIYIO TEXHOJOTHYECKYIO CXEMY 3TOr0 crnocoda.
O6a cocoba, COOTBETCTBYIOIHE BTOPOMY BAPHUAHTY OCYIIECTBJIEHHS U300 pETECHMUS,
SIBIAIOTCS OAWHAKOBBIMH, C TEM I'JIaBHBIM OTJIMYMEM, YTO BC€ KOMIIOHEHTHI JJIsI
CIIEKaHMs, @ UMEHHO JOTOJHUTENbHbIN MaTepuan 19 u cMmech 8 4acTHL, JOIKHBI OBITH
IOTIOJTHUTENBHO (PparMEeHTUPOBAHBI, 00JIee KOHKPETHO — U3MeNb4eHbl (3Tam 171).
3aTeM BCe KOMIOHEHTHI U3MEJbYAIOTCS B APOOUIBbHOM arperate 17, oObI9HO 10
pasmepa gyactun D80 menee 0,045 MM, u GOPMHUPYIOTCS OKATHIIIH, OOBIYHO
npencTapisiromue codoit chepor nuamerpom 6-16 MM, mepen TeM Kak MOXKET ObITh
BbIOJHEHO cnekanue (3Tam 190). ITocne BoimonHeHus cnekanus 190 mony4arT Ha

Bbixone 200 mpoaykT 21b B BUe oKaThIIIEl ONpeneeHHOro Ka4ecTBa, KOTOPBIH



-23 -

MOXET OBITh UCIIOJIb30BAH, B CBOKO O4Yepe/b, AJIs BHIIUIABKU CTAJIU B JOMEHHOH MeuH,
IeYU MPSIMOT0 BOCCTAHOBJIEHUS U/WIIHM 3JEKTPOIEYH U T.II.

B o6oux BhIIENPHUBEIEHHBIX BApUAHTAX OCYLIECTBIECHUS U300peTeHus
TPAHCIOPTUPOBKA HA JaJbHUE PACCTOSHUS OCYINECTBISIETCS C MOMOIIBIO CYyIHA.
OpnHako Hacrosiee N300peTeHHe TaKKe OXBAThIBAET TPAHCIIOPTUPOBKY Ha AajbHUE
PacCTOSAHUS MOCPEACTBOM KEJIE3HOAOPOKHOIO TpaHcnopra. B aTom ciyuae
TPAHCIOPTUPOBKA MOXKET OCYLIECTBISATHCS B OJUH 3TAN HEMOCPEACTBEHHO U3 NIEPBOTO

IIYHKTa BO BTOPOW MYHKT.
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Ccouiounble 0003HaYeHUst

1 Kenesoconep:kalmuii MaTepual, keJe3Has pyaa
2 [MuponuzoBaHHast GuoMacca, ApeBECHbIN yrojib

3 Casasywouee

4 ArnoMepalnuoOHHas MallnHa

5 Kene3nblil pyqHUK

6 IIpennpusitue no NpoU3BOACTBY APEBECHOIO YIS
7 CocraBHOE T€NO, arjaoMepar

8 Cwmecp yacTun

9 HaszemHbIl1 TpaHCIOPT

10 CwmecurenbHas eMKOCTh

11  HaseMHblll TpaHCOOPT

12 TIlopt

13 TpancnopT ais najbHEH MOPCKOHN MEPEBO3KHU

14 TIlopt

15 TpaHcnOpTHOE CPEACTBO

16  CranenuteiiHblii 3aBOJ

17  JIpoOunbHBIN UM U3METBbUYUTENbHBIA arperar

18  IpoOneHblil nIu U3MEIbYEHHBIH MaTepHual

19  JlonmoJHUTENbHBIA MaTepual

20 VYcrTaHOBKa OKYCKOBaHHs (yCTaHOBKA JJIsl MPOU3BOJCTBA arjioMepaTta HiiH

YCTaHOBKA JJIsI MPOU3BOACTBA OKATBIII € )
2la Arnomepar
21b Oxatbimu
30 IlepBblil IyHKT

31 Bropo# nyHKT
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DOOPMVIJIA U3OBPETEHHNA

1. Cnocob nogauu ceIpbeBOro MaTepuasa B ycTaHOBKY (20) OKycKkOBaHUs,
OTJIMYAIOIIMHCS TEM, UTO B KaUeCTBE ChIPbEBOr0 MaTepHalia UCIOJIb3yeTCs
cMemaHHbIi MaTepual (7, 8), comepikalinil 4aCTHIBI JKeJIe30COoaepIKallero MaTepuana

(1) v yacTHLBI MUPOJTU30BAHHON Ouomacchl (2) B popme cmecH.

2. Cnocob mo . 1, OTAHYAK I MICH TEM, YTO YIOMSHYTBIH CMeIIaHHbIH
MaTepuas TPAHCHOPTUPYIOT Ha JaJibHEE PACCTOSHHUE, COCTABJISIOIIEE O MEHbLIEH
mepe 100 kM, mpeAnodTUTENIBHO 10 MeHbInei Mepe 500 kM, Hanboee

NpEANOYTUTETIBHO HECKOJIBKO ThICAY KUJIOMETPOB.

3. Cnocob mo m. 1 unu . 2, OTINYAOMHUICA TeM, YTO CMELIAHHBIH MaTepHual
TPaHCIOPTUPYIOT HA JajlbHEE PACCTOSIHUE JKEJI€3HOIOPOKHBIM UJIN BOJAHBIM

TPaHCIIOPTOM.

4. Criocob mo onHOMY M3 I.1. 1-3, OTJIHYAMKICH TeM, YTO CMEIIaHHbIH
MaTepHal UCIoNb3yeTcs B GOpMe COCTaBHBIX TeJ (7), MIpUUeM KaXa0e COCTaBHOE TEeJO
(7) siBnsieTcst TBEPABIM U LIEJIOCTHBIM U COAEPIKUT YACTUIIBI )KEJIE30COAEePIKAIIETO

matepuaia (1) u nuponuszoBanHoi OGuomaccsr (2).

5. Crioco0 mo 1. 4, OTJHYAIHICA TeM, YTO OH BKJIOYAET, A0 MOAa4Yu
CBIPbEBOTO MaTepHaa;

- monydenue (100) gacTuil xenezoconepskamero matepuaina (1) u yactuiy
NUPOJTM30BAHHON Onomaccer (2);

- cmemnBanue (110) mo MeHbInelt Mepe kenezocoaepkamero matepuaia (1) u
NUPOJIM30BAHHON OMOMacchl (2) s MOJNyUYeHHUSI CMECH; |

- popmuposanue (120) coctaBHbIX Ten (7) U3 CMeCH.

6. Cmocob no m. 5, oTIMYalmuiCcsA TeM, YTO OH BKJIo4UaeT nojydeHue (100) mo
MEHbIIEH Mepe OAHOTO CBsA3yIero (3), a cMech nmoay4arT nyrem cMmemusanus (110)

10 MEHbIIEH Mepe Kkelie3ocoaeprxkamero Mmarepuana (1), nupoau3oBaHHON OHOMACCHI
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(2) 1 mo MeHbIeH Mepe OTHOTrO CBsA3yoLIero (3), mpuUeM YIOMSHYTOE CBI3YIOLIee

NpEeANOYTUTEIIbHO BKJIIOYACT B cels OPraHN4YC€CKOC NN MUHEPAJIBbHOC CBA3YIOUICEC.

7. Crioco0 1o oHOMY U3 ILI. 4-6, OTJAHYAIIHUIICS TeM, YTO ariomMepar

bopMHupPYIOT TyTEM OPUKETUPOBAHUS.

8. Cnocob mo ogHOMY U3 MPEABIAYINUX MYHKTOB, OTJHYAKIUHCH TeM, 4TO

CMEeIIaHHBII MaTepuall MOJAIT B YCTAHOBKY OKYCKOBaHHS B Chimyuei Gopme.

9. Cnoco6 mo oAHOMY U3 MPENbIAYIIUX MYHKTOB, OTJHYAKIHICA TeM, YTO
cMemanHbIil Matepuan (7, 8) comep:kuT o MeHblueit mepe 1 mac.%,
NPEeANOYTUTENBHO 1O MeHbIIel Mepe 5 mMac.%, 6oyiee MPEeAMOUYTHTENBHO IO MEHbIIEH

mepe 10 mac.% nuponuzoBaHHON Onomacchl (2).

10. Cnoco® nmo ogHOMY M3 MPENbIAYIIUX MYHKTOB, OTJHYAKMHICA TeM, YTO
cMemaHHblil Matepuan (7, 8) comepxur no MeHbel mepe 20 mac. %,
NpeAnoYTUTENBHO 1O MeHbInel Mepe 30 mac.%, Oosiee MPenMOUYTUTENBHO IO MEHbIIEH

Mmepe 50 mac.% xenezoconepskamero matepuaia (1).

11. Cnoco® mo oAHOMY M3 MPEIbIAYIIUX MYHKTOB, OTJHYAKMHUICA TE€M, YTO
oObeMHas OISl YaCTHL JKeJIe30COoIepIKalero MaTepruaia B CMEIaHHOM MaTepualie

cocraisieT oT 5 1o 80 00.%.

12. Cnoco® mo oAHOMY M3 MPEnbIAyIIUX MYHKTOB, OTJHYAKMHICA TeM, YTO
YaCTHIIbI TUPOJTU30BAHHON OMoMacchl (2) UMeIOT pa3Mep npoxonaa yepes cuto DO,
cocTaBysiromuii MeHee 10 MM, MPEANOYTUTENHPHO MeHEee 5 MM, Oosiee

NPEANOUYTUTEIBHO MEeHEE 3,5 MM.

13. Crioco® mo oqHOMY M3 HMPEabIAYIUX MYHKTOB, OTJAHMYAMIHICS TE€M, 4TO
YaCTUILIBI JKeJie30conepkamero Marepuana (1) BKIIOYAOT YaCTHIBI ChIPhS TSI
arjoMepara, UMEI e pa3Mep IpoXoaa 4epe3 CUTO, COCTABIISIIOIIN, MO0 MEHbIIEH

Mepe B OCHOBHOM, oT 0,1 g0 6,3 Mm.
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14. Crioco® mo oqHOMY U3 HMPEAbIAYUIUX MTYHKTOB, OTJHYAMHICS TEM, 9TO
JaCTHIIbI JKeJIe30coAeprkalero Mmarepuaia (1) BKIOYAIOT YaCTUIBI CHIPbS IS
OKaThIIIEH, UMEILIe pa3Mep NPOX0oAa Yepe3 CUTO, COCTABIISAIOIINN, O MEHbIIEH

Mepe B OCHOBHOM, MeHee 0,15 mm.

15. Criocob o ogHOMY M3 1.11. 4-12, OTAHYAKIMUIICA TeM, YTO COCTaBHbIE TeJja

(7) uMeroT MaKCUMaJIBHBIN pa3Mep, cocTapisitomuii oT 1 1o 500 mm.

16. Coco® no ogHOMY U3 .M. 4-13, OTJAMYAKOIMHIICSA TeM, YTO COCTABHBIEC TeJa
(7) nopBepraroTes pparmentanuu (160) nepen ncnonb3oBaHueM B ycTaHoBKe (20)

OKYCKOBaHHUS.

17. Cnoco® nmo ogHOMY U3 MPENbIAYIIUX MYHKTOB, OTJHYAKMIHIICA TeM, YTO
cMmemaHHbIil Matepuan (7, 8) obecneunBaer no MeHbiueil mepe 10 mac.%
KeJIe30CoAepKallero Marepuana 1 o MeHblne Mepe 5 mac.% yriepoacoaepxKalero

mMatepuaia s npouecca crekanus (190) B ycranoBke (20) OKyCKOBaHHS.

18. Cnoco® no ogHOMY M3 NMPEnbIAYIIUX MYHKTOB, OTJHYAIMHICA TeM, YTO
YIOMSIHYTBIH Jkeje3oconepskamuii marepuan (1) npencrasiseT coO0il KeJNe3HYo pyay
(1) w/unm ynomsinyTas mUpoOau30BaHHas Onomacca (2) npexacrasisier coOon
ApeBeCHbIN yroib (2), u/uiu ynoMsHyToe cocTaBHOe Tejo (7) nmpencrapiseT coOoi

arnomepar (7) uiau KOHIJIOMepar.

19. Cnoco® skcrutyatTauny yCTAHOBKU OKYCKOBAaHHUs, B KOTOPOM
KeJIe30CoAepKAIUN MaTepual U yriepoAcoAep Kaluil MaTepual NoJalnT B
yCTaHOBKY OKYCKOBAaHHUsSI U MOJBEPralOT HarpeBy B Me4H JJIs MOAAEPKAHUA Ipoliecca
OKYCKOBaHUs JIsi GOPMHUPOBAHUS TBEPIBIX KEJIE30COAEPKALIIUX MTPOAYKTOB,
OTJIHYAKIIMIHCS TeM, UTO B YCTAHOBKY OKYCKOBaHUs MOJAI0T CMEIIaHHbIH MaTepual

B COOTBETCTBHH CO CIIOCOOOM MO OAHOMY M3 MPEABIAYIINX MYHKTOB.

20. Cnoco0b mo m. 19, B koTOpOM cMemnaHHbId MaTepualn (8) nmpencrasuser coOoi
CBIITyYYIO CMECh YaCTHII JKelle3oconepskamero Mmarepuana (1) u yactun

NUPOJIM30BAHHON OHOMACCHI.
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21. Cnocob no m. 19, B koTOpOM cMemaHHblld MaTepual (7) COnepKut
arJioMepar 4acTHIl KeJle30coaep kaiero Marepuana (1) u yacTuL NUPOIU30BAHHON

OuoMacchl.

22. Crnocob mo m. 19, m. 20 unu . 21, B KOTOPOM YCTaHOBKA OKYCKOBAaHUSI
BBITIOJIHEHA B BUZE YCTAHOBKH JJIsi MPOM3BOICTBA arjioMepara, mpuyeM CMelIaHHbIH
matepual (7, 8) moasepraroT, Mo BeIOOPY, APOOIEHUIO U/ UIH OOBEIUHEHHIO C
IOTIOJHUTEIbHBIMI KOMIIOHEHTAMHU |, TI0 BBIOOPY, arJIOMEpUPYIOT Mepe 00KUToM B
neYu B OKUCIUTEIbHON aTMocdepe, a moJNydeHHbIH arjoMepar MoABEPrarT

IpoOIeHUIO.

23. Cnocob mo m. 19, m. 20 wtn 1. 21, B KOTOPOM YCTaHOBKA OKYCKOBaHHS
BBITIOJIHEHA B BUJI€ YCTAHOBKH AJISl IPOU3BOACTBA OKATHILIEH, IPUUYEM CITOCOO
BKJIOYAET BBINOJHEHUE HA YCTAHOBKE OKYCKOBAHHUS 3TAallOB U3MEJIbYCHUS
CMEIIAHHOTO MaTepuaia, GOpMUPOBAHUS U3 HErO CHIPLIOBBIX JKEJIE€30PYAHBIX
OKaTBIIIEH, 3arpy3KH B O0KHIa YIOMSIHYTBIX ChIPLOBBIX OKATbIIIEH B 00KUTOBOMH

ne4yu B OKUCIUTENbHON aTrMocdepe 1 GOPMUPOBAHUS OTBEPAEBIINX OKATBILIEH.

24. Cnocob no m. 23, B KOTOPOM CMEIIaHHbIH MaTepual U JOMOJHHUTEIbHbIH
MaTepHaJ, BKIOYAK MUK CBI3YIOIIee, U3MENbYatoT B [podunbHoM arperare (17)
YCTAHOBKH JUIsl MPOU3BOJCTBA OKATBIMENH NMPEANOYTUTENBHO 10 pazmepa yactuy D8O
menee 0,045 MM, U U3 U3MEJIBYEHHOTO MaTepuaia (GOPMHUPYIOT CHIPIIOBbIE OKATHIIIH,
NPEeANOYTUTENBHO MPEACTABISOMEIE CO00H cepbl ¢ AMaMETPOM MPUOIH3UTEITBHO OT

6 1o 16 mM.
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