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MaobpeTteHne oTHOCUTCA K abpasuBHOW
CTPYHHOR  peake. YacTvubl  abpasuMBHOMO
maTtepuana CycneHOMpyloT B Tekyyeld cpepe u
BLITANKABAKT C BBICOKOW CKOPOCTE W Mog
JaBreHvem Ha 3aroToBKy. POpPMUPYIOT CTPYIO 13
nonuMepa ¢ XUMHYECKUMM  CBA3AMM,
NPeUMyLLIECTBEHHO, Pa3pyLlaeMbIiMK B YCIIOBUAX
BLICOKMX HaNpsxeHWA cpeura 6e3 pa3spbiBa
OCHOBHOR LUenK nonumepa W cnocobHbIMKA K
BOCCTAHOBNEHUK. Mocne MEXaHU4YeCcKon
obpaCoTkM cpegy W abpasveHLIA  MaTepuan
BO3BpALLAOT ANs NMOBTOPHOMO WCMONE30BaHUS.

Crpya addpektnBHa npw paeneHmax 14 - 80
Mla. Cocras AnA pexyler abpasvBHOR CTPYK
COOEPKAT abpaaneHble YyacTuubl,
AVcreprupoRaHHLie B KOMNO3ULKMKA nonumepa. B
COCTOSHUKM NOKOS KOMMO3WL WS NonuMepa Umeet
BA3KOCTE 100000 - 500000 ¢l 1 gnHaAMUYECKYO
BA3KocTe 3000 - 30000 1 B ycnoBuax caBura,
OOyCNOBNEHHBIX  TeUeHWeM  cpefbl  4epes
oTBepcTue, umewllee aunawmetp 0,1 - 1,0 mm.
TexHWYecKMA pesynbTaT BblpaxaeTcs B
3MEKTUBHOA  TEXHOMOMKW  pPereHepauu  wu
NOBTOPHOM WCMNOMb3OBAHWU cpefbl CTPYW. 2 ¢. U
35 3.n. d-nbl, 3 1AbN., 2 Mn.
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(54) METHOD FOR CUTTING AND TREATING BY ABRASIVE JET AND COMPOSITION OF CUTTING ABRASIVE
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{57) Abstract:

FIELD: processes for abrasive jet
cutting. SUBSTANCE: method comprises steps
of suspending particles of abrasive material . 70
in fluid and knocking them out by pressure
with high speed onto blank; forming jet of
polymer  with chemical links, mainly,
fracturable in conditions of high shearing
stresses without breaking main links of
polymer and capable for regeneration; after
working fluid and abrasive material are
returned for secondary using. Jet s
effective at pressure 14-80 MPa. Composition
of cutting abrasive jet Iincludes abrasive
particles dispersed in polymer composition.
In state of rest polymeric composition has
viscosity 100000 - 500000 cP and dynamic
viscosity 300-30000 P at shear condition
caused by fluid flowing through opening with
diameter 01-1.0 mm. EFFECT: highly
effective technique of regeneration,
secondary usage of jet material. 37 cl, 2
dwg, 3 thl, 62 ex
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Maobpetenne oTHocuTca K obnactm
CTPYWHOW pe3kn W, B YacTHOCTH, K abpa3anBHOR
CTPYWHOW pe3ke, B KOTOPOW ONS NpPoOBEASHMS
pPe3kn  cycneHanwo  vacTuy — abpasmBHoro
Martepuana B KWOKOA cpede NOOAT HACOCOM
no4 BLICOKUM [ABNEHWEM W NpW  BbICOKCH
CKOPOCTM Ha MOBEPXHOCTL 3aroTOBKW. Takue
onepauuy LLMPOKS WCMOMb3yloTes AnA peaku
MeTannmuMyeckux NUCTOB WM NMacTuH  Mpw
N3roToBNeHW pasinyHbIX ,EI,ETaJ'IeI?I.

MpealecTBYOWMA YPOBEHb TEXHUKH.

AGpasnBHble BOAHBIE CTPYW HaxoAAT BCe
Bornee WKWpCoKoe NpuMeHeHWe npu obpaboTke
pe3aHuem % MEXaHWUHECKOR obpaboTke,
0coBEeHHO MeTanuyeckux NUCTOB U MNNACTWH,
AN BBLINOMHEHUS OLICTPOrO U SKOHCMMUYHOTO
peaaHus " POACTBEHHBIX  Oonepauui
thopMonamMeHeHns. Peaka 0BLIMHO NpuMeHaeTcH
OnA marepuanos, KOTopkle TPYAHO NoaaalTces
MEXAHUYECKOR obpaboTke, Hanpumep,
HepXaBeloWwnx cTanel, TUTAHOBLIX, HUKENeBbIX

cnnaBoOB, aPMUPOBaHHLIX NONMMEPRHBbIX
KOMMNO3ULMOHHBLIX MaTepnanos, KepaMUKA,
CcTeKna, cKalbHbIX nopog 4 noaobHbIX

matepuanoB. OTa TexHonorua  ocobeHHo
BbIlCAHA MpPUM  BbICOKOTOYHOM BO3ASWCTBMW G
HU3KKUM CPedHUM NPUMNONKEHHEIM YCUNUem Ans
Pe3kn Taknx MaTepyvanoB C MWUHUMAmNbHLIMA
TEPMUHECKAMN HanpsKeHNAMN Y
Aedchopmayamm bea pa3pyLleHKa
KpucTannuueckolh cTpykTypbl U 6ea paccnoeHus
KOMMO3WUMOHHBIX MaTepranos.

Mpn abpaaneHolW BOOHOW CTPYAHOW peake
ans HanpaBneHus KOrepeHTHoro
KONNMUMWPOBAHHOMO NOTOKA BLICOKOrO JaBneHus
Jepes OTBepcTMe Manoro Avamerpa C Lenso
0bpazoBaHUs CTPYW UCMONb3YIOT chneyuansHele
chopcyHKM. Kak npaBuno Ans npoTankuBaHWsA
3TOA cpedbl Yepe3 CONMoBoe OTBepcTMe
npuvKknageieatot gaesneHuns okono 200 MMMa.

TunoBble OPCYHKA  WMArOTaBMUWBAT K3
W3HOCOCTORKMX MaTepuanos, Hanpwmep kapbuaa
Bonbdppama Unu Gopuaa. Camo COMNo MOXKET
ObITE BLINOMHEHO W3 anMasa Wnu  candupa.
YacTuubl abpasuMBHOro MaTepuana BBOAAT B
BbICOKOCKOPOGTHCA MNOTOK  BOoAbl Ha BXoae
CONMOBOro OTBEPCTUA, HaNpaBnas NOTOK BOAbI
yepes "cMmecuTenbHyo TpyOKy', nprnyemM 4acTuubl
BBOAAT B TPyGKy B 0OnacTe Mexay BbIXOOOM
noToka M3 OTBEpPCTUMA W ero  BXOoAOM B
"emecuTensHyo TRYOKY". CMecutensHas Tpybka,
OnvHa KOTOpOW, Kak npaBWno, cocTaBnsaeT
HEeCKOMNbKO CaHTUMETPOB, ABNAeTcA 0bnacTbio
KpaldHe TypOyneHTHOrO noTOoKa, B KOTOPOM
OTHOCWUTENBHO  CTATUYHBIE UMK MEAneHHo
JBMMYLLUMECH YacTWLUbl  YCKOPAIOTCA U
OKa3bIBAKTCH BOBMNEYESHHLIMU B
BLICOKOCKOPOCTHCE TeudeHWe BoAbl, KoTopeoe
MOXeT WMeTb Ha BbIXOAE COMMna CKOPOCTM,
cooTteeTcTBYOWKME 3 M (M - yucno Maxa). 9toT
npoLuecc BOBMeYeHUa BedeT K pacCeMBaHWIo U
3aMeneHnio BOASAHOMo NoToka, B TO BpeMs Kak
abpasvBHble  YacTWUbl  CTankMBawTCH  CO
cTeHKkamy TpyGku 1 mexay coboi.

B pesyneTate paccenHus noToka obpasyeTtcs
OTHOCWTENBHO LUIMPOKUA pe3, TepaeTca aHeprus
N TpyOka ObICTPC W3HAWMBAETCH, OAXE B TOM
chyyae, ecnu cidenaHa W3 W3HOCOCTOMKMX
matepuanoB, Hanpumep kapbwaa Bonbdpama
unv  Gopuga W nogobHbIX  MaTepuanos.
McocnegoeaHmMsa  nokaszanu, 410 Ac 70%
abpazmBHLIX YacTUL, paspyllaeTcs A0 TOro, Kak
OHW O0CTUraroT paapeaaemoﬁ 3aroTtoBKK.

B nocnegHux onelTax cTpyn BoAbl ©Gea
abpasuBHbIX MaTepnanoe GbiNMW  crylleHsl ¢
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NOMOLLBbK  BCAOPACTBOPUMBLIX — MOMUMEPROB,
KOTOpblE NOMOralT nonyvate W NogAepKUBATL
KOrepeHTHble CTpylHble TeYeHWd, yMeHbLlaTb
ypoBeHb TymaHoobpasoBaHus, oGpascBaHua
OpbIar M NOOOGHLIX XapakrepucTuk. MoryT ObiTh
nonydveHsl Gonee ysknme pesbl.  Pabodve
[aBMeHWs W CKOPOCTM OCTalTCH BrOMHe
BLICOKUMU.

Take W3BECTHO, YTO CyCNeHoMpoBaHWe
YacTuy abpasvBHOTO MaTtepuana B BOAAHBIX
cTpyax oOObIMHO 3aBUCUT OT  CryLalwLLEero
BO3JEWCTBMA BOAOPACTBOPWMBIX MNONMMEDOB,
JeAcTeyloWMX B 9TOW CUCTEMe B KadecTBe
cycneHavpylwero areHta. AbpasvB pexer ¢
Conbled athPeKTMBHOCTEIO, YeM ofHa Boga Wiv
BOOA C 3arycTUTENeM, HO BHOCUT Lenbld HOBLIH
paga npobnem.

M3-3a BLICOKMX [JABMEeHWA KW CKOpocTenr
notoka npu CTpyAHOW obpaboTke O0CTaToOuHO
TPYOHO COXPaHWUTE KOrepeHTHOE TeYeHUe CTRYW.
XOoTd Wcnone3cBaHWe sarycTutenei fgaer
cepbesHoe ynydlIeHWe, Takue onepaund BecbMa
Joporn, Tak Kak HWM BCAa, HU pacTBOPWUMbLIN
nonuMep He MoOryT ObITe  UCNONb3OBaHbLI
NOBTOPHO, MOCKCNbKY OGonbluvMe HanpmreHWs
CABWMIA B TakMX OMeEpaunsx paspyliaiwT
nonumep. PaspylweHHbId nonuMep ocraeTtca
pPacTBOPEHHBIM B BOAE, MPUBCAA K pacxofaM Ha
06palboTky CTOKOB.

Koroa B cucTemy BBOAAT abpa3nBHLIA
maTtepwan (ons abpasvBHOW CTPYRHOW peskn K
MexaHudeckold — obpaboTtki), npotnemsl U
pacxodbl elle BO3pacTakT.

Conna, wcnonbayemble AN onepauui
abpaanBHOK BOOHOM CTPYAHOWR pe3Kku,
KOHCTPYKTUBHO cnoxHee " TpebytoT
BCMOMoraTensHoro  obopyAoBaHWs  And
BBEefeHWs abpasnBHOro MaTepuana B NoToK, Kak
npaBWnC, B HENOCPeACTBEHHOW 6nmaocTn oT
OPCYHKM WM KaK 4YacTe ee corna. Takas
HOPCYHKA COAESPKUT CMECUTENBLHYIO Kamepy, B
KOTOpPOA abpas3uBHLIA MaTepuan BBCAAT B
cpedy, okycupylowy Tpybky, B KOTOPOW
YCKOPAKT NOTOK, U Hebonbloe OTBepcTUE, rae
ero  KONMAMWPYIOT B KOTEPEHTHBIA CTPYHHLIA
NOTOK, BbITankKnBaeMbld Ha 3aroToBKY.

CmecuTensHasa kamepa W BCnoMorarensHas
annapatypa SBMSOTCH  CMNOXHBIMKU, 4TO
obbAcCHASTCH HeoOXOAMMOCTEK BBEeAeHWA
YacTuL, abpaaunBHoro maTtepwana B
OTHOCKUTENBHO BLICOKOCKOPOCTHON MOTOK.
BosHWKaeT HeoBxcAMMOCTL B CMECUTEeNLHOR
Kamepe ON8 BBEAESHWS YacTuL BO BHYTPEHHIOKW
obrnacte npoxodsdwerc notoka, 4Ttobbl Kak
MOXHO  Oonblie  MWHUMW3WPOBATL  CTEMeHb

WMCTUPAHWS  BHYTPEHHWX  MOBEPXHOCTEW
CMECUTENBHOM KaMepbl U CTBERCTUA. [10CKOMNBKY
KOMMOHEHTbI UMEIoT 3HAYUTENBHO

pasnuyalolLMecs NNOTHOCTM, Kak NpaBuno, He
npeacTaBnAeTCa BO3MOXHLEIM NpeaBapuTensHO
CMelBaTb KOMMOHEHTEl A0 NOCTYNneHWs B
hOPCYHKY, MOCKONbBKY [awe B  CryWEeHHbIX
MUAKOCTAX YacTulbl abpasvBHoOro marepuana
CKMNOHHBbI  pa3fenaTbCd W ocefjaTtb CO
3HAUUTENBHOM CKOpPOCTEID. B Takux cucTemax
AononHWUTenbHoOe CcryuleHne Hel3KOHOMWHYHO.
PaBHoMepHas Jucnepcusa abpaavBHOro
MaTepuana B MOTOKe oOKasanack TRYAHO
npeickasyemMolh W HeyCcTOWYUBOW,  CUNEHO
CBA3aHHOW ¢ GOMbLLIOW PA3HOCTLIO MMNOTHOCTU
Matepuanos, 6OMbLWOA Pa3HOCTEH CKOPOCTER Y
BBOAMMEIX 4YacTuiL WM MoTtoka ¢ OblcTpeIM
TEUYEHWEM W BO3HWKaWeW B pesynsTare
HeOBXOAUMOCTI ANA NOTOKA YCKOPATE YacTulbl
abpasuMBHOro  Mmartepuwana. [lepemellnBaHUe
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YacTuy B cpede 4acTo ABMAETCH HEenonHbIM 1
HeyCcTOWUMBEIM,  NOTPeBHOCTE  YCKOPEeHWUs
abpasMBHCro Matepuana yMeHbLIaeT CKOpOCTb
noToka cpefdpl, @ HenonHoe nepemellnBaHne
BBOOAWT HEYCTORUMBOCTE W HErOMOreHHOCTL,
KOTOpLIE BhLI3LIBAOT PAcXOAAWMecs TedeHWns K1
oTNMYaloLlMecs TPaskTopUK NoTOKa WX ero
KOMMOHEeHTOB, NMOKWAAKLWKUX OTBepCThe, KOTOPpble
NPUMBOAAT K He COOTBETCTBYIOLWEA Wnnm
YBENUUEeHHOW LUKWpWHE peaa, HeTOUHBIM K
HEPOBHLIM KpasM pesa Ha 3aroTOBKe.

Mpouecc nepemellnBaHus abpasvMBHOrO
mMaTepuana npWBOAMT K BLICOKOW CKOPOGTH
W3HOCA BHYTPEHHWX MOBEPXHOCTER conna, 4To
coKpallaeT cpoK ero crnyxbebl B GnaronpuaTHLIX
YCNOBKSAX paboTel A0 4Y4acoB, a B MeHee
BnaronpUATHEIX YCNOBMAX MOXET COKpaTUTh W
00 MUHYT.

3axgar yacTuy, TakKe BefeT K
hOPMUPOBRAHMIO  pacxoaslerocs CTpyHRHOro
NoTOKA, @ He KorepeHTHoro, npuMBods B
KOHEYHOM cueTe K WWPCKAM peaam,
JONONHWTENEHOMY BPEMEHW W YCUINMAM MNpu
BbINOMHEHUM pesaHus.

Ecnun CTpyWHbIA NOTOK, B KOTOPLIA BBOOAT
abpa3nBHbIA MaTepuan, CryueH agekeaTHo, To
COBUIOBLIE  pa3pylleHWsa  NpenatcTeyeT
MOBTOPHOMY UCMOML30BAHWIO Ccpefbl, a UeHa
CTAHOBWUTCH 3HAYMTENbHOW. [NA AOCTMXKEHWA
afeKkBaTHOrO  CryweHua W adhchekTMBHOro
CYCNeHAWPOBaHUS  OObIMHO — MCNOMb3yeMbIX
abpaaneoB TpebyloTca Gonblke KonudecTea
nonumepa.

ConnoBeble oOTBepcTWA AN CTpPyWHOro
TeMeHWs BCALI, Kak NpaBWNo, WMewT aWamMeTp
okono 0,25 mm. Ecnn BBOAAT abpasvBHbIA
martepwarn, MUHUMATNEBHEIA NPaKTUYECKNA
AnameTp CMecUTeNsHOR TpYOKM NPUMEPHO B TpU
pasa Gonblle AMameTpa OTBEpPCTWA, TO ecTb
npubnuautensHo 0,75 mm, nnu Gonee. MeHblne
conna WMeT HedOMyCTUMO KOPOTKMA  CPOK
cny»0bl 1M3-3a NOBLILLEHHOMO M3HOca B paboTe.
Conna, WmMetlolwe Gonblliee CTBEpPCTUE, JaloT
bonee LWMPOKMA MOTOK U pe3a W noTtpebnswT
fonblle cpedbl W abpa3’vBHOrO Matepuana Ha
equHULY ANWHEI peaa.

Holinger m pgp. B pAcknage no Teme
"MpeuunanoHHas obpaboTka pesaHMeMm ¢
MOMOWEK  UMEKLER HU3KOEe  JdaBMNeHWe
KOrepeHTHOW CTPyW CYCNeH3auu abpasneBHoro
maTtepnana”, cgenaHHoM Ha coBelaHum "5th
American Water Jet Conference", npowegwem B
TopoHTe (Kanapa) 29-31 aerycta 1989 ropa,
yKasanu Ha ynyulleHHble aucnepcnn
abpasmBHLIX MaTepWanoB B BOAHLIX pacTBOpax
MEeTUNLENNoNo3bI W NaTeHTOBaHHOro
3aryctutena "Super Water" (TOBapHEIA 3HaK
chmpmel Berkely Chemical Co. ). Pabora 6bina
OCHOBaHa HA  JOCTMXKEHWWM  J0CTaTOMHbIX
BA3KOCTEW, OCHOBBLIBAACH HA WCNONbL30BAHWM
1,6-2 mac.% saryctutenein gna obecneveHwa
npedBapUTENLHOrO BBedeHus abpa3suBHOro
matepuana B pacTBOpPhLI nonumepa,
nokniovalolerc  HeobxoAuUMOCTE  BBeAeHWA
abpasMBHOrc maTtepuwana B conno. Hollinger u
Op. ykasanu Ha BO3MOXHOCTb 2dhPeKTUBHOro
MCNONb30oBaHWA  HebonelMX  OTBEPCTWH,
HanpumMep, guameTpom 0,254 Mm.

Ora pabora Holinger wn pgp.  6bina
BNOCNeacTBMK BKMoYeHa B nateHT CLIA N
5184434, ClumBaHWA UCNonb3yemMblx NoIMMepos
He npegdnonaranocs.

B pabore Howells, "[MonuMepHas cTpyiHasa
OYMCTKA C 3aryctutenem "Super Water". Obaop
pabotr or 1974 po 1989 roga”, Intl. J. Water
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Jet Technol,, Vol. 1, N 1, mapt, 1990 rog,
16 ©Tp., ©cOBEeHHO pAeTanbHO paccMOTpeHkl
NMPUYKHLI, NoYeMy NonuMepHas cTpyiHas cpeaa
(c abpa3nBHbIMK MaTepUanam un 6ea HMX) He
Gbina peunKnMpoBaHa " NOBTOPHO
WcnonbaoBaHa (CM. cTp. 8 1 9).

Bo mHorux crnydasix npumeHeHns Boga wnu
W3BECTHbIE CUCTEMbl H8 OCHOBE BOLbl He MOTYT
ObITh MCMONbL30BaHbI c HEKOTOPbLIMU
MarepuanamMi WnM KOHKPETHBIMWA 3aroTOBKaMMK,
roe HeAonycTMbl Hanu4yMe Bogbl UMM KOppo3nK,
K KOTOpPOA oOHa MOXeT npuBecTn. B Takux
obCcTOATENLCTBAX CTpyiAHasn peaka
HenprMeHUMa.

Bo Bcex M3BeCTHBIX CUCTEMAX Ha OCHOBe
NOMUMEPHOro  3aryctutena  paspylleHue
NONMMMEPHLIX Uened B peaynsTarte BonblUKX
HanpsieHWA caBUra OO0 HACTOALLEro BpemMeHW
npenaTcTeoBano  co3gaHuio  sdpekTUBHOR
TEXHOMNOTWMKW  pereHepauuy W MOBTOPHOMO
WCNONb30BaHWA cpedbl CTPyW, npvBoas K
CYLLECTBEHHLIM OBbemMam obpaboTKM CTOMHbLIX
BOA, " 3HaYUTENBHBIM 3aTparam Ha
notpebnaemele nonumep KW abpasuBHLIA
mMartepuan.

CywHocTb n30bpeTeHuns.

Llenbio HacTodLero MaobpeteHWa AaBnaeTca
nonyyeHve cpefbl ANA CTPYWHOR peskn wu
MEXaHWNYECKO A obpalboTkK, KoTopas
npeofonesasT W3BECTHble HeJocTaTKy.

CornacHo n3obpeteHnio nofyyvyeHa NoBTOpHO
ncnonb3yemas W npefBapuTensHo cMellaHHas ¢
nonuMepHLIM  3arycTutenem cpeja  Ans
CTpyWHOro noTteka, Kotopas ShdeKTUBHO
cycneHavpyeT abpasuBHble YacTulbl W obpasyeT
KOrepeHTHbIE W cTabunbHble CTPYHLIE TedeHWs,
obecnevusas pe3Ky c BbICOKOW
NPOW3BOONTENBHOCTBIO W ¢ MAanoW  LUWPUHOR
pesa. Cpepa  wMoxeT  ObiTb  NOBTOPHO
WCNonb3oBaHa W B GOOTBETCTBMM G STUM
ymeHbllaeT o6bembl 06paboTkM CTOUHBLIX BOA W
pacxoibl Ha UCXOAHblE MaTepuarnsl.

MaobpeTeHre nosBonseT WMCNOMNbL3OBATh
CTPYRHYID pe3ky NpU MeHblUWX AaBNeHWaxX W
obbemax pacxoda, YeM B W3BECTHBIX Mpoleccax.

MaobpeTeHne TakKe [aeT BO3MOXHOCTb
ucnonb3oBaTe  MPM  CTPYAHOR  peake W
MexXaHU4Yeckor obpaboTke OTBEPCTUA MEHbLLEro
AvameTpa, YeMm B U3BECTHbIX MeToAax.

Kpome TOro, wnsobpereHwe nossonger
ncnonesoearte Npw abpasMBHOR CTPYHHOR peske
YNpOLeHHOe CoNNo, 3HaYUTENbHO MEeHbLUes no
pasMepam W, B YacTHOCTU, Bonee KopoTkoe, Yem
Wcrnonb3yemble A0 HACTOALLEro BpemeHW npu
0bblvHOl abpasvBHON BOAHON cTpyWHON peske.

Tarke obecrnevvBaeTcs felleBas cucTema
CTPYWHOR peakn, ocHOBaHHaA Ha peLpKynaLMun
W NOBTOPHOM UCNOMBL30BAHWUU CryLLIEHHOR cpefbl
CTpyliHOro noToka.

B opgHoM K3 BapuwaHToB M3obpeTeHwne
vcronesyeT  6esBofHylo  cpefy  CTpyAHoro
NoTOKAa, YTO MO3BOMAET MPOBOAUTH Onepauun
CTPYWHOW peakn U MexaHudeckoi obpaboTkn ¢
mMarepuanaMuM W 3aroToBKam, Ons KOTOPbIX
npexe Takve onepauvu He NPUMeHANW.

Ot 1 Apyrme pesynbTarel, KoTopble OyayT
BWMAHbBI M3 NOCNEOyHOLLEro on1caHns, JOCTUMHY Th
nytem obpaaoBaHWA cpedbl CTRYAHOW peakn 1a
nonumepa, vUMeloLLlero  nepectpavsaemsie
XUMUYEcKe  CBA3KM,  MPeUMYLLECTBEHHO
paspbiBaeMble W paspyllaeMble B nNpolgcce
obpalboTkM M pe3daHns B yCrnoBWAX Gonblunx
HanpsxeHWA  copuvra,  KOTopble  3atem
npeobpasyloTca ANA BOCCTAHOBMNEHWS cpedsl B
BWAE, NpWeMnemMoMm Aana pelupkynsauian B
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npouecce U NOBTOPHONO WMCNONb30OBaHWUA.

B oagHoMm BapwaHTe KW3obpeTeHWs BOLOHBLIA
CTPYWHLIA NOTOK CryLlawT € MOMOLBK WOHHO
CLUMBAEMOro BOAOPAcTBOPUMOro nonumepa, B
KOTOPOM WOHHbIE nonepeyHsle
MEXMONeKynapHLIe CBA3M 00pa3yoT C NMOMOLLLH
conei metannce -Vl rpynn nepuogu-eckoi
Tabnuubl.

Bo Aapyrom BapwaHTe BOAHYWO — CTpylO
obpaasyloT K3 rugporensi BOACPACTBOPUMOro
nonvMepa, CLUWTOMO  akTUBWUPYIOLWERA renb
BoJopacTBOpUMOi coneto MeTanna |I-VIIl rpynn
nepuvoguyeckord Tabnuuel. ClLUMBAHWME B TaKUX
CMCTEMaX OCHOBAHO Ha MEKMONEKYNAPHLIX
CBA3SIX, TO €CTk Ha obpa3oBaHUM BOAOPOAHOM
CBS3W MeXOy MOonekynamy nonumepa.

B TpeTbem BapuaHTe ©6e3BOOHYIO cpefny
obpasyloT K3 MEeXMONeKynsipHo  CLUWMTOro
nonumepa, KOTOPBIR  cam  ABRNSeTcA
NpeocbnagalrolMM  KOMMOHEHTOM  CTpyAHOro
noToka. B sTom cnydae B nonvMmepe
CYCNeHanpyT YacTuubl abpa3anBHOro
matepuana. [Monumep MOMET ObiTb YacTUYHO
paspylleH nog gefcTereM HanpspKeHud cosura B
npouecce paboTel MOCPEACTBOM  pa3pbiBa
MEKMONEeKyNSpHBIX CBA3EH, KOTopble ABNATCS
nonepeyvHbIMKU CBA3AMKU nonumepa. lNocne Toro,
KaKk CTpya BbIMOMHWMNA CBOKW paboTy Ha
3aroToBKe, NONMMEpR YNaBnMBAIOT, CLUMBAOLLMM
CBA3AM AT BO3IMOXHOCTE Npeobpasceartkesd, a

cpeflly  BO3BpalWaloT AN NOBTOPHOrO
MCMNONb30BaHNS B Mpouecce.
Ecnu  anametp  uactuy — abpaauBHOro

marepwana fJocTatodHO  man, Moryt  ObiTb
SOPEKTUBHO  UCMNOMb30BAHBI  OTBEPCTUA
MeHbLLUWX AuameTpoB, Hanpumep, BenuYUHON
npubnuauntensHo 0,1 mm.

[NepeqeHb huryp 4vepTexei.

Pur. 1 - cXemaTuHecKuia paapes
KOHCTPYKTWBHOMO BapuvaHTa W3obpeTeHUs c
peuupKynvpyemMold cpefod Ans NOBTOPHOTO
NCNONb30BaHWA.

PuUr. 2 - paspes NpegnodTUTENnsHOR dopmMsl
conna no HacToAWweMy U30bpeTeHuio.

CeefeHus, noaTBepxbaloWwe BO3MOKHOCTD
OCYLLEeCTBNEHN M3obpeTeHus.

Hacroswee waobpeTeHMe OCHOBAHO Ha
HabnogeHu, UTO HanpsikeHWs cOBura,
oKa3blBawlle BNMAHWE Ha obpasloBaHWe U
MCNoMb30BaHWe NONVMEPCOAEPMAalLMX CTPYAHBIX
MNOTOKOB, MPUMEHASMbIX AN CTPYWHOR pesaku,
ABNATCH HEeW30Ee)HO BLICOKMMK. XOTA MOXKHO
NpeANpUHATE  pasnuyHele  warn  angd
YMeHbLUBHWA HanpsXeHWH caBura B hopcyHke,
cunbl ydapa CTpyAHOro noToka o MoBepXHOCTH
3aroTOBKMA TaKKe BEMUKW W TalKe paspylawoT
CTPYKTYpy nonumepa. [loCKOMbKYy — BbICOKWME
HanpsKeHWsa CABUra SBMNAKTCH HeoTbemMnemoih
ocobeHHOCTho 06paboTkn pesaHnem, AeRCTBIA
N0 YMEHbLUBHWIO paspylleHUs nonvMepa
ABMNAIOTCH B HEKOTOPOM  CMbIGMe
HeCOBMECTUMbIMU ¢ TpeBoBaHWAMKM  CaMOWA
obpaboTkM pesaHvem W, TakuMm oBpa3om,
OrpaHN4eHHbIMH.

BknioveHWe nonytopa WNW ABYX MAaCCOBbIX
MPOLEHTOB 3arycTUTENa WNM  MOMUMEPHOTO
mMarepwana B COCTaB cpedbl AnA CGTPyWHOro
NoTOKa, OObIMHO WCMONb3yemMoe B M3BECTHBIX
cnocobax, BHOCUT CYLWeECTBEHHbIA BKNag B
CTOWMOCTbL STUX crnocoBoB. Bpemsa U sHeprus,
HeobxoauMble AN PacTBOpPeHWs nonumepa B
BOAHOW cpefe, Takke 3amMeTHO BIWAKT Ha
CTOMMOCTb paboThl U MOMyT 6e3 yyeta 3TUX
haKToOpOB CO34aBaTh CYLLECTBEHHbIe 3adepKKu
B paboTe na-3a BonbLWOoro BpemMeHn, Tpebyemoro
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ANs  pacTBOpeHWst STWX nonvmepos. [pu
OTCYTCTBUM OOMKHOrO KoOHTpONSA
HEeOAHOPOAHOCTE pacTBOpa MOXET MPWBECTH K
HEPABHOMEPHOCTA  PE3KM WM MEXaHWUYECKOW
06paboTkU M NOBMUATL HA KAYECTBO KOHEUHOTO

pesyneTara.
C6op [ obpaboTka pacTBopa
JerpagupoBaHHOro nonuMepa nocne

WCNONBb30BaHWA MNPeAcTaBnAwT  Cepbe3Hyo
npobneMy 11 MNoKa  HeWaBecTHo,  uTOGhI
nonyyeHHele oTXo4b! rae-Hubyap
ncnonbsoBanucs. ObpaboTka W 3axOpoHeHue
OTXOA0B, Kak npasuno, COCTaBRNAKT
3HaYMTENBHYK OOMNK 3aTpaT Ha npoBefsHUe
TexHonorndeckol obpaboTKu.

Mcxoas Ma aToro, MCnonb3oeRaHWe Gonee
CNOXHLIX W Conee AopOrMX nNOnMMepoB Ang
Nnony4yeHWa HeKkoTopbIX NPEeuMyLLecTB, Kak
npaBWNe, CCOMNPOBOXOASTCH  yBeNUYeHWem
CTOMMOCTH.

Herpagauna nonMMepoB B CUCTEMAX
CTPYWHOR pPe3kn NpoucXOoauMT K3-3a  paspbliBa
XMMUYECKMX CBA3EHA B MOMNEKyne nonuMmepa, u, B
OCOBEHHOCTU, XMMWYECKUX CBH3EH, KOTOophble
obpaayloT OCHOBHYK Lenb nonumepa. B
pesynsTare STorc yMeHblaeTes MONeKynsapHbBIA
BeC Mornvmepa ¢ NocnefylwmM yMeHbLUeHUeM
BA3KOCTM W noTeped cnocobHocT cpedb
achheKTUBHO cycneHanpoBaTth vacTtuysl
abpaaneHorc maTepuana ana cBpasoBaHWA
KOrepeHTHOro  CTpYyAHOro noTtoka W And

OrpaHUYeHKns abpasauBHOro W3Hoca
obopyacBaHuUg.

B HacToswem mn3obpeTeHnn 3T npotnemsl
npeoaoneHsl nyTemM MCNonL3oBaHUA

NOMMMEPHBLIX MaTepwanoB, KOTCOPble WMEKT
cnocobHOCTE  NpecOpas3oBbiBATE  XMMUYECKNE
CBA3W, PA3CcpBaHHLIE B NPOLEcCe onepauun
CTPYWAHOW peakn, U, Takum obpa3omM, MoryT eIt
NOMHOCTHIO BOCCTEHOBNEHb ans
PELUKNPOBAHWS U NOBTOPHOMO MCNOML3OBAHUS.
Taknm oBpasoM, XOTA XMMUHEcKUe CBA3M ByayT
paspylWweHsl B npouecce onepauuid obpaboTku
pezaHneM, Nog BIMAHUEM BOMbLUWX HanpsKeHU:A
CABWra B coMne W Npu ydape O 3aroToBky,
TakMe BO3OEWCTBUA He  MPensTeTBYIOT
nocneaywLemy WCNOML3OBAHUIO cpedbl
CTpy#HOro noToka.

Ha npakTike nonuMepel, Wcnonsayemele B
HacTosAlem wn3obpeTeHus, MoryT paboTtatb B
TeYeHWe MHorMX UMknoe. Co  BpemeHeMm
BO3HUKHYT ©Donee cepbeaHble pPa3pylieHus
3BEHbEB OCHOBHOW Lenu nonumepa  (Kak
NPaBUMIC, KOBANMEHTHEIX CBA3eH), KOoTopble
orpaHuM4aT Y1cno sTKx Lmknos. B obwem cnyvae
NoONMMEDBI NO HACTOALWEMY U30OpETEHUIO MOTYT
BbIAEpKMBATE OT ABaAuaTh A0 COTHU pabouux
uvknos unu Gonee npexge, Yem notpebyertca nx
3aMeHa.

MpeocbpaaoraHWe pa3pyLUeHHbIX CBA3EH AnA
BOCCTAHOBMNEHUS MONUMEPHOro  3arycturens
Tpebyer, urobbl nNonuMep coAepxan CBA3W,
KOTOPBIMA MOXHO NOXEPTBOBATbL NPU BbICOKUX
HanNpsXXeHWaxX COBMra W CWMbHBIX yaapax npw
obpaboTke pesaHnem, 7] KoTopble
nNpeobpasyTcs ANd BOCCTAHOBMNEHWA NCXOOHOW
CTPYKTYPEI Nonumepa. 31o TpebyeT Toro, YTobk
nonuMep  cofepxan  JOocTaTouHoe  YWCno
XUMUYECKMX CBA3EH, OTNMYalWmxcs oT
KOBaneHTHLIX. Ecn#  KOBaneHTHble  CBHaW
paspylleHbl, WX dparMeHTsl ofnagaloT cTonb
BLICOKOM  XWMMYECKOW  @KTMBHOCTBID,  MTO
paspyLleHHble uenu, KaK npasuno,
OKOHYaTEeNeHC pas3pyllalTca B pesynerare
NOYTW  MFHOBEHHLIX  LEeMHblX — peakuyuid 1
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MCXOAHble CBA3KW HE MOryT ObITb BOCCTAHOBMNEHbI.

VMMeeTcs TpU TUNA XWUMUUECKUX CBf3EH,
KoTopble BN OUEHeHLl Kak npuemMnemMsie ang
HacTosWwero naobpeTeHns U KOTOopbIe OKa3anuch
APDEKTUBHEIMK. TaKUMK CBAIAMU ABMNSAKOTCA:
WNOHHLIE CBA3W, MeXMONEKyNapHble BOAOPOAHLIS
CBSI3W U MeKMONeKynspHble ceasn B:O.

VMOHHbIE CBA3KM 4acTo  WCNOMbayloT Mpw
WOHHCM  CLUMBAHWM  Pa3NM-HbIX  MONAMEpPOB.
TakMe nonMMepbl YacTo  ABRMSOTCA
BOAOPACTBOPUMBIMU 1 XOPOLIC NOAXOAAaT Ans
HacTosiwero w3obpeTeHuss. Ecnn  Takve
nonnMepbl CWNTbl MOHHO, OHKW 0bbI4YHO 06p83yK)T
pa3byxalolWe B BoAE rend, UMEeLWKe
3thheKTUBHEIE YPOBHU BA3KOCTA ANA NOMyYeHUs
BbICOKOCTORKUX CYCNEH3WA abpas3vBHbLIX YacTul,
BbICOKOW NNOTHOCTW, BBOAWMLIX B NpOUScs B
COOTBEeTCTBMW C HACTOALL M I/IEOGDETeHI/IeM.

B MOHHO-CLUMTLIX MMAPOrensax UOHHBIE CBA3K
cnabee, 4Yem KOBaNneHTHLIE CBA3M OCHOBHOW
Lenu nonumepa, " NpenuMyLLecTBeHHO
PAa3pyLLalTCa W pa3pbiBaloTca Nog ASWCTBUEM
BLICOKMX HanpseHuid casura. [lonydedHble
WOHHBIE pPa3aHOBUAHOGCT OTHOCUTENEHO
cTabunbHBEl NPU Pa3opBaHHLIX CBA3AX, W B
pPaccMaTpUBaeMblX  MOMMMEPHBIX — CUCTEeMax
ByayT BCTYNaTb B XUMHYECKYH PeaKLMO TOMBKO
ANnA BOCCTaHOBNeHWA pa3opBaHHbIX NonepedHblX
(MeXXMONeKynapHbIX) CBA3ER M, TakiM cOpasomMm,
ByayT BOCCTaAHABNWBATbL CTPYKTYPY ruaporens
BLICOKOA BSI3KOCTW MOGMAE CHATWSA BbICOKMX
Hal‘lpﬂ)KeHMl?l caBura.

B nApyrom BapwaHTe rensobpasylowme
BOAOPACTBOPUMEIE NonUMepkl cbpasyloT
rmoporenu, Kak 6ea yyacTtus, Tak U ¢ ydacTuem
aKTMBaTOPORB renecbpasoBaHWd, Hanpumep
BOOOPAacTBOPUMEIX coned metannos Il - VIl
rpynn  nepuogudeckod Tabnuubl. [Moporenu
OCHOBRaHbI Ha 06pa3oBaHNK MEXMOMNEeKYAPHBLIX
CBAI38H, TO eCTb BOACPOOHLIX CBf3eH, Mexay
MOMeKkynamu nonumepa. Takue c©BfaW cnabee
WMOHHBIX, YTO ANS HacToswero usobpereHus
obneryaeT yMeHblUeHWE BA3KOCTU cpedbl Npu
BbICOKMX HaNpmKeHWax capura, AsACTBYOLWX
npu  ofpasoBaHuKM  pexylel  cTpyu, U
obecneyrBaseT HanKuKe paapyllasMbiX CBA3EH,
KOTOpbBIE  3alUWAaloT  KOBANeHTHbIE  CBA3W
nonuMmepa ¥ MAHUMU3WPYIOT pa3pble Lenu. 3Tr
rMaporeny cryxar Takke AnA NoaaspXaHus
BLICOKOA BA3KOCTM B COCTOSHUM  MOKOS,
He3aBUCUMO oT obpazoBaHUs
MEXMONEKYNAPHLIX CBA3EA NpK PopMUpoBaHUK
rena  unu  npeoBpa3oBaHWa  nocne
WCNCNBE30BAHWA, W SABNAKTCH  OYeHb
HenatenbHbIMW ANA NpedoTBpalleHWa oceaaHna
JacTuy abpasuBHoro MaTtepuana.

XOoTA npu paspaboTke COCTABOB CTPYAHBIX

NOTOKOB ans obpaboTkm pe3aHnem
ncnonbL3oBanu psho  BOOOPACTBOPUMBIX
NonMMepeB, BKMTHOYASA HeKoTopble

rensobpazyloliMe NonMMepsl, UX UCNob3oBaru
fe3 akTMBaTOpoB renecGpasoBaHWs W B
KOHLEHTPALMUAX, NPU KOTCPLIX He MPOoMCXoauT
camonpousBonsHoe renecBpasoBaHue.
BeegeHWe TakMx NONUMEPOB B WU3BECTHbIX
cnocofax OcyLLecTBNANOCh, MMaBHbIM oGpa3oM,
ONs YBEMUYEHUS KOTepeHTHOCTW cTpyu. bes
00pazoBaHUA  CYLWEGTBEHHOMC  KoINWYecTBa
HaMepeHHo pa3spyluaeMblXx CBA3ed nonuMep
3HAUYUTENBHO paspyllaeTes B TeueHWe OAHOro
pabouero LMKNa U He MOXeT BbITb MCNoNb3oBaH
BTOPUYHO. M3BECTHLIE COCTABEI PEXYLLEA CTRYM
0B6bI4HO COpPAackIBaAKOT KaK CTOYHBIE BOAbI.
BoamokHbl Takke BGe3BOAHbIE NONUMEPHLIE
COCTaBbl, e MONUMEp CLUMBAKT ¢ MNOMOLLEHD
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OpYyrMx  TWMOB  HaMepeHHO  paspyllasMbix
MEKMONeKyNapHEIX CcBA3ei. TakMe cocTaekl
umeloT ocoboe 3HaueHWe ANS pe3kn U
MEXaHWYECKOH obpaboTkn MaTepuanos,
KOTOpbIe YA3BUMEl ANS BCALI, HANPUMep YepHble
MeTannbl M aHanorkud4Hble MaTepranbl.

MpegnouTUTENEHBIM 683BOAHEIM
NOMUMEepPoM, CLUWTBIM - MEeXMONeKynspHbLIMA
CBA3GMKM,  ABMNSETCA  CeMeWlcTBRO
nNonUGopocUnoKcaHoB. 3TWU NOMUMEPEl CLUWTEI
Napor SNeKTPOHCB, ABNAKLMXCA OBLWKMMKA AnA
TpeTuyHelX aTomMoB B B uUenu nonumepa u
atoMce O B CMexXHOR uenn Monekynsl
nonuvmepa. OcoBeHHO BaXHO ANA HacToAWero
n3obpeTeHns TO, UTO XapaKTepWHble CBOWCTBA
NonUBopCCUNOoKcaHa, BKIKYAs MONeKyNAPHLIR
BEC M TOMy nogobHoe, MOyt  GbiTb
HenocpedcTBEHHD 7 QUEHb TOUYHO
OTPErynMpoBaHbl.

CocTaB  pexyuweil cpefbl HAa  OCHOBe
nonubopocunokcaHos, kak 6onee noppobHO
ONUCAHO HWXKe, ©OcobeHHC noaxoguT Ans
HacToAWero  W3obpeTeHUs  BcrneacTBue
Be3BodHOM Mpupoabl cpelbl, BLICOKOR CTeneHu
perynipoBaHns  BA3KOCTKW, CNocoBHOCTH
COYETAHNA BS3KOCTM B COCTOSHWMM MOKOS W
YMEHLLIEHHOR  BA3KOCTM  NPW  BbICOKUX
HanNpseHnax CcABWra B 3aBUCMMOCTM  OT
TpeboBaHWA peskn M MexaHudeckol obpaboTku.

MexmonekynapHble CBA3M, OCHOBAHLI N OHK
Ha 06pasocBaHUMKM BOAOPOAHLIX CBA3GHA MW Ha
ceasax B:O (Gop-kicnopopn), cnabee, udem
KOBANEHTHLIS, W WCMOMb3YTCA MONUMEpH,
KOTOpEIE Merko obpasyloT MeKMOoNeKynsapHele
CBA3KW, B YaCTHOCTU NpW ©e3BOAHCW CTRYAHOR
obpaboTke B COOTBETCTBAM C HACTOALWMM
nsobpeteHnem. [log AeACTBMEM  BbICOKUX
HanpsKeHWA cOBMra, BO3HWKAKLWKX B NpoLecce
cdopMUpoBaHNs CTpyAHOrO noToka, M NoA
JedcTBMeM cun ydapa O  MOBESPXHOCTH
3aroTOBKM, NpenMyLLECTBEHHO OyoyT
paspyllaTbCs MexXMONeKynsapHble ClUMBalow e
cBA3N, nornowas  4YacTb  SHepru,
BO3AEACTBYOWEA HAa NONUMEP, W NpeacxpaHas
KOBanNeHTHLIe CBA3W, KOoTopble obpasyloT
OCHOBHVYIO Lenb nonnmepa.

OTW MeXMONekynApHble CBA3W OyayT nerko
BOCCTAHABNMBATECA NPW  CHATWKM  BBLICOKUX
HanpsKeHWA caoBWra, BOCCTAHABMUBASA CLUWUTYIO
CTPYKTYPY U TpebyeMylo BbICOKyHO BA3KOCTb, Kak
y rens.

B KOHTEKCTE HACTOALWEro W30bpeTeHUs,
nonepedHblie CBA3W, TO &CTb WOHHbIE WX
MEXMONeKynapHble CBA3W, NOL BO3ASWCTBUEM
BLICOKUX HanpspkeHuid casura M ygapa o
NOBEPXHOCTL 3ArOTOBKM paspyLLaoTes NeEPBbIMA
W TakiMm oBpa3oM MPUHOCATCA B XKepTBY AnA
NOrMOLWEeHNa MPUNoXeHHoR sHeprua. B sTom
CMbICME  OHW  ABNAIOTCA  HaMEepPeHHO
paspyLlasMbiMi CBA3AMM, KoTCpLIe
npeaHasHadeHbl AN 3aWUThbl  KOBANEHTHbIX
CBAA38H OT paspyleHusi, 4To B MNPOTUBHOM
crnyvae npueefeT K HeobpaTUMOMY paspyLUeHUIo
nonNUMeEpPHbIX L|,ene|7|, Kak B M3BECTHbIX crnocobax.

PaspyLUeHHbIE CBA3N Gyayt
CaMOMpPOU3BONEHO  BOCCTAHABNUBATLCA  NpU
CHATUW HanpsKeHWiA cogura, Hanpumep, Korga
cpeda HaxoguTcHa B COCTOAHMM nokos. OcHosa
WOHHLIX CBA3el ocTaeTcs HeE3aTPOHYTOM, Kak 3To
xapakTepHo ang obpa3oBaHWs UOHHLIX CBA3EH B
WCXOOHOW  MONMMMEepPHOW  cpede,  KOTORYH
nonyyalT paspbiBOM  CBA3el B npouecce
CTpyAHOR peskd. Takue cBAsM obpaTmo
obpaaylTCA B MEpBOM clyyae U B NHGOM
chyyae CyLWecTBYIOT B paBHOBECHOM COCTOSIHUM
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B BOOHOW cpepe. CkopocTb nNpecbpasoBaHud
CBAI3ei onpefenseTcs, rMaBHbIM o6pa3oMm,
NOABWKHOCTEHO NonMMepHbIX uenei B
MCNONBb30BAHHOW K AerpaiuMpoBaHHOW cpene. B
TAaKUX YCNOBUAX NP YMEHbLUEHHOR BS3KOCTH
cpensl MOABMMHOCTL OTHOCWTEMLHO BLICOKA W
renb, KaKk npaBWMO, BOCCTAHOBUTCH 3a
HeCcKoNbKO MUHYT Npu cbope. B cooTBeTcTBUMK G
3TUM KenartenbHo obecneynTs NepemMelliMBaHe
cofpaHHoro pacTBopa nonumepa v abpasveHOrO
mMatepuana, 4Tobbl 06eCMeYUTb NPaKTUYScKH
rOMCreHHylo aucnepcuio abpasuBHbIX “acTul B
rmoporene, XoTs TakKe BO3MOXHO MOBTOPHOE
JucneprupoeaHne abpasvBHOro matepwana B
NpeobpasoBaHHLIA renb Nocne Toro, Kak MOHHbIE
CBS13U MOMHOCTBH BOGCTAHOBATCS.

YMeHblleHWe  BA3KOCTM  NONUMEPHOro
KOMMOHEHTa B OTBET Ha BLICOKUE HanpsKeHWs
capvra camo no cebe BeIMOAHO  AnA
thopMMpOBaHNA abpa3nBHOIO CTRYRHOIO NOTOoKA,
MOCKOMEBKY KOMMNO3WLWMSA YMEeHbLWT BA3KOCTb B
CTPYFMHOM MOTOKe Tak, 4TO NpunarasMas SHeprus
B Oonbluel creneHn OyaeT BO3AehcTBOBATL Ha
abpaauMBHble  4acTULbIl, YBEeNMUMBAA WX
3pHEKTUBHOCTL pe3aHua. Monumep
obecneuvBaeT NoOnNyYeHWe BbICOKOKOrepeHTHOro
CTPYHHOrO  MOTOKA W CHWXaeT  WU3HOC
obopyacBaHuS.

MMeHHO yaensHas BA3KOCTE W Xapakrep ee
W3MEHEHWA NO3BONAKT CHWAWTL TpeboBaHWA K
obopyAcBaHWIo N0 cpaBHeHWo ¢ TpeboBaHWAMMK
B W3BECTHLIX TexHonornax abpasvBHOR BOOHOR
CcTpyiHOA  obpaboTku. [lockonbky — 3axear
abpasuBHCro martepuana Gpefod NPONGXOAWT
npyM oBpa3oBaHUM KOMNO3ULWKA B OBBIYHBIX
CMecuTensx, HeT HeobxoauMmMocTK
OPraHW30BLIBATL oTAENkBHYIo nogady
abpaauMBHCro MaTtepuana K confy, nogasaTtb
Jactuubl abpaavBHOro MaTeprana B NOTOK MIK
MCNCNB30BAaTL CMECWUTENbHYI0 TPYOKY, TO ecTh
BC& TO, UTO O6LIYHO TpebyeTcs B W3BECTHLIX
cnocobax.

PaapylleHHble MexXMoneKynspHble CBA3W
ByayT CaMOonpPOU3BONEHO W BLIcTpo
BOCCTAHOBNEHE!, MpW 3TOM AOBOMBHO MPOCTO
BbIMONHWUTL MOBTOPHOS  AUCTEepripoBaHue
abpaavBHoro mMarepuana, ecnv oHo Boobue
TpebyeTca.

Mo mepe LUMpKyNauuK NonuMepHBIX CUCTEM B
npouecce CTPYWHOW pe3km W BOCCTAHOBMEHWUS
PA3PYLIEHHBIX XUMUYECKUX CBA3el, B KaOoMm
uMkne  ©yoeT  WMMeTb  MecTO  HeKoTopoe
paspylleHWe KoBaneHTHbIX CcBfA3eid. XoTa B
KaKAOM LMKNe Aons HeoBpaTWUMOo paspyLUeHHbBIX
cBA3el Byget mana, 3To 3chhekT KyMynaTUBHOMO
JelcTBMA 1 Nocne 3HaYUTENBEHOrO YUcna LMKIoB
CTaHeT  3ameTHbIM  YXYAWEeHWe  CBOWCTB
nonumepa. Korga nonuMep KyMynaTUBHO W
HeoBpaTumMo Jerpagupyer, BA3KOGTb
BOCCTAHOBNEHHOrO nonvMepa Oyaet
nocTeneHHO yMeHbllaTbCs W cpefa B KOoHUe
KOHLOB cTaHeT obnajaTb HeenarensHon
CTEMNeHb0 KNEeNKoCTU.

MNpoBeAeHHble ONBITEI B COOTBETCTBMM C
HacTOAWWM  M3oBpeTeHWemM MNoKasanW, 4To
NonMUMepHbIe  3arycTuTeny, WCnofb3yeMbie B
onepaumsix BOOHOW CTPYWAHOR pesku, MoryT
YCMNelWHO CNyXWTb A0 3aMeHbl Ha NPOTHKEHUK
COTHM  uUMknoB. BeamoagHas cpega B
COOTBETCTBUM C© HacTOAWMUM  M3oBpeTeHUemM
obnagaeT N0 MeEHbBLLER Mepe TaKor XKe, a 4acTo
HaMmHoOro ©Oornee BLICOKOA CTOWKOCTbIO, “em
BOAHbIE CUCTeMbl. KOHEYHO, YMCNO LKMKNOB Ans
pPa3nUuHLIX NONMMEPOB, NapaMeTpoB cbpaboTKK
N Jpyrux ycrnoBwiA ©OyAeT W3MEeHATBCH, HO
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OYEeBWAHO, YTO COCTaB cpefbl B COOTBETCTBUM G
HaCTOALLUM naobpeTteHem chenan
3HAYUTENBHBIA  War B peuuKIMpoBaHUKA MO
CpaBHEHWIO C U3BECTHbIMKM cnocobamu, KoTopkie
He npegycmaTtpueanu NoBTOPHOE
WCNONb30OBaHWe cpefsl Nocne OAHoro npoxcaa
Jepes oOTBepcTMe conna. Kak npaBwno, Ans
COXpaHeHWs KOHCUCTEHLMKM W OOHOPOOHOCTH
3TOro Matepuana B NpoLecce WCNoNb3oBaHWA,
HKenatensHo nepuoanyecki unu Jaxe
NOCTOAHHO BBOAWTH HebomnbliMe KonudecTea
cBeXeh CMECH abpaaunB-nonumep.
OKBMBANEHTHbIE KonudyecTea MaTepuana
KenatensHo vaanAate gng COXpaHeHWa B
O6OPYACBAHUN  OTHOCUTEMBHO  MNOCTOSAHHOMO
obbema cpefbl.

VIOHHO-CLUMTLIE  NOAMMEPL!,  NpUeMnIeMble
Ana NCnonb3oBaHWA B HACTOALLEeM I/I306p6TEHI/II/1,
BKIKOYAKOT nwobkle BOAOPACTBOPUMEIS
nonMMepbl, KoTopele 06pPa3ylOT WOHHO-CLUUTHIE
reny ¢ XenaTUHW3aTOpaMK Ha OCHOBe conei
MeTannos, OKWCINOB MeTannoe “
MeTannoopraHUYeckux coefMHeHWA MeTannos
-V rpynn nepuognyecKkon Tabnuusl.
MpennoYTUTENEHLIMIA ABMSKOTCH
BOAOPACTBOPUMEIE nonMMepsbl, nmetoLme
3HAYUTENBHLIE OONK TMAPOKCUMNBHLIX MRYyNN. 3TH
nonuMepsl MOMyT Taloke COAepaTb aKTWBHbIe
WOHW3NPYEMbIE PEaKLUMOHHOCNOCOOHEIE TPYNMbI,
HanpumMep, KapbokcUnbHble rpynnel,
cyNborpynneLl, aMUHOMPYNNLl U Tak Jdanee. 3Tu
WOHHO-CLUUTEIE NONMUMEPEl W CLUWTLIE CUCTEMEI
aHanorMyHbl rMApPOrensaM, MonyyYeHHsIM NyTem
0bpazoBaHUS MEXKMONEKYNAPHBIX BOAOPOAHBIX
CBSA3eW, 3a MUCKNKYEHWEM TOMO, YTO WMOHHblE
CBA3M 0OpasyloTCA TOMLKO B YCMNOBWAX,
cnocobCTBYIOWMX  WOHW3ALMKM  CLUWMBAMOLLMX
BellecTB. Takue Ycnoeus MoryT notpeboraTth
peryniposaHus pH, Hanu4us katanu3aTopoB
WNW aKTUBaATOPOB peakuuy, HanpUMep KWUCnoThl
WNKW  OCHOBaHWMA JlbloMca W Tak ganee.
ObpasoBaHue TakMx WOHHO-GLUWTHIX NCNMMEPCoB
XOpPOLWO W3BECTHO chneumanucTaMm U onicaHo B
XMMUYECKOA nuTepaType. MaBecTHo ©Gonbllce
4ucno reneo6pasyioLnux nonuMepoB %]
KenatTuHM3aTopos, nNpruyvem npakTuYeckn Ka)K,CI,bII?I
W3 HWUX MOXeT ObITb MCNOML3oBaH B HACTOALLEM
naobpeteHn. XenateneHo  AOMONHUTENEHO
006apnATE B COCTaB BbICOKOMOMNEKYNAPHLIRA
BOAOPACTBOPUMbIHA nonucaxapuz npw
cogepxaHun ero ot 0,25 go 0,60 mac.%.

MpumepaMn NpeanoHTUTENbHbIX
BOAOPACTBOPMMbLIX  MOMMMEPOB, COoAepMXallux
rMMOPCKCUINEHBIE TPYNMBl, SBNSAKOTCHA (HO He
OrpaHu4MBaOTCA): ryapoeas  cmona,
KCaHTaHOBasd CMona, MAPOKCUNPONANOBLIE W
rMMOPOKCUSTUNOBLIE  MPOU3BOAHLIE  TYApPORCH
WWnnM KcaHTAHOBOW CMOMbLI, WM codepxaliune
TMOPOKCUIEHYIO  TPYNNy  WMNWM - 3aMelleHHble
CMOTEIl, TMAPOKCUMETUILENNINO3a,
rMOPOKCUaTUNLENNonoaa n poacTBeHHbIE
BOOOPACTBOPUMEIE MPOM3BOAHLIE LENMoNo3ak,

CUHTETUYeCKWE nonumepkl, cofepxallne
TMOPOKCUIbHbIE rpynnel, Hanpumep,
rMOPOKCUSTUNMETaKpNAar,
rMaopoKcunponunMeTakpunar “ Apyrmne
BOAOPACTBOPHUMbIE nonumepkl, Hanpumep
nonuakpunamua, 1 aHanorvvHble coeiuHeHWUs.
MpepcraBnswoT TaKKe WHTEpec

BO4OPACTBOPUMEBIE PA3HOBWAHOCTHA
HW3KOMONeKynApHbIX NonMMepoB 1 OnuromepoB
C KOHUEeBEBEIMKM  TUAPROKCWUINBHBIMW - TRyNNamM,
HanpuMep nonuathneHokcK1n, NonMokcMeTneH
W aHanoruyHble coeguHeHUda.
MNpednoHTUTENbHbIMA akTUBaTopamm
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renecbpasoBaHua M3 metannor rpynn |-VIII
nepuoguyeckor Tabnuusl, KOTopble MOTYT HARTK
npuUMeHeHWe, ABNAloTcA BopHas kucnoTta, Bopat
HaTpus K MeTannoopraHUYeckMe coeuHeHWUs!
THUTaHa, anoMUHUA, XpoMa, LWHKa, LUMPKOHWUA K
aHanork4Hble coegWnHeHWA.

OcobeHHO  NpPefnodTUTENsEHOW — delleBOoid
pPa3HOBWAOHOCTBI ABNAETCA pacTBop 2-2,5 mac.
% ryapoBOW cMonel B BoAe ¢ BopaToM Hatpus B
KayecTBe akTWBaTopa reneobpasoBaHWsA. ITOT
Hefoporol ruaporens nokasan onocoBHOCTE
BblIAEpKMBATE AC ABeHaALaTh LMKNOB CTPYHHOR
pEe3KU npew JaBneHnn 14 Mla, c
BOCCTAHOBNEHWEM rend ©6e3a obHapyXeHWs
nocTeneHHOW AerpajgauMy rens nonuMepa.
[Monumep BogHOrO rens (rMaporens) coaepKuT
or 50 po 75 wmac.% ryapoBOW CMONLI,
BCTynuBLLER B peakuuio ¢ 30 - 40 mac.% GopHolA
kuenotel U 1,0 - 2,5 mac.% 6ypbl (Mnu Bopara
HaTpKS).

MpeanodyTuTeneHbId  6e3BOOHEIA,  CLUMTLIA
MEXMONEKYNAPHLIMUA CBA3AMUW, NONUMED MOXET
ObiTb COCTABOM M3 NONMOOPOCUICKCAHOBOTO
nonuMmepa, YrMeBoAOPOAHOro  ryctoro  Wnu
MUAKOrO HAMNOMHWTENs Wnu pa3baBuTens u

nnacTuchukaTopa, HanpuMmep,  CTeapWMHOBOW
KACIOTHI, UMEIOLLEro COOTBETCTRYIOLLYIO
BA3KOCTb CTpYAHOMO TeJYeHna.

MonnbopocunoKkcaHoBble NONWMEPBl KAk KNacc
ABMNAKTCA PA3HOBMAHOCTAMKM C MPOYHBIMK
MEXMONEKYNAPHLIMKA CBA3AMW, KOTOphbIe MpK
BBEeeHUN COOTBETCTRYIOWMX NnacTudukaTopce
ana obecnevyeHns NpUeMNeEMOR BA3KOCTU CTPYH,
ABMNAKOTCH NPEBOCXOLHOW Cpefoil CTpyRAHOro
noToka B TexX CNyYasx, Korga HexenaTtensHo
Mcnonb3oBaHue BOAbI. Kpome Toro,
NonMBopPCCUNOKCaHOBBIE COCTaBLl ABMAKITCS,
KaK NpaBWNO, HEKNeAKMMU, HENWUNKUMU W Nerko
yaanawTes ¢

NOBEepEXHOCTU 3arcTOBOK NOcne 3aReplUeHUs
Pe3KK.

BopocunckcaHoBEle NONMMEpS,
npedHasHauyeHHble Ans  NPUMeHeHWs B
HACTOALWEM W30DpeTeHMK, Kak npasuno, oyayr
MMeTb MoNnekynapHeld Bec ot 200000 pfo
750000, a npegnodytuTensHo ot 350000 ao
500000. ATomHOe oOTHOweHWe B:Si 6yaer
npeanoyTUTENBLHO B AManasoHe ot 1:3 go 1:100,
a npegnoutuTeneHee ot 1:10 go 1:50.

BopocunoKkcaHsl  XOpOLLO  COBMECTUMbI G
MHOKECTBOM HaMONHUTENEW, MArYUTEnen W
nnactuchukatopoB.  OBbIMHLIM - ABNAeTCH
NPUMEHEHWE  WMHEPTHLIX  HAMNonHWTeneid B
KayecTBe pasdaBuTensd AN yMeHbLUeHUs
CTOMMOCTWM MaTepuanos WU ANA MpUMEHEeHWA
COOTBETCTBYIOLNX nnactTudrKaTopoB 7
MArduTener ans OONONHWUTENBHOro
pasbaBneHns nonumMepa U AN perynupoBaHusg
BAI3KOCTM.

B HacToAweM wu3aobpeTeHUn abpasneHble
Jvactuubl OyayT, Kak nNpaBWno, eAMHCTBEHHbIM
WHEPTHBIM HanonHUTeneM, xota MoryT ObiTh
WMCNCNB30BaHLI  APYTMe  HanonHWTENW, ecrnu
cofepxaHue abpaanBHoro MaTteprana
COOTBETCTBEHHC YMeHblUeHo. Kak  ykazaHo
Bbllle, abpasvBHbIA  mMatepuan (U APYIoR
HanonHWTenb, €CcnM ero MCNoMbayloT) MOXKeT
cocTaenATe oT 5 go 60 Mac.% KOMMIO3nLMK1, XOTA
npeaAncyTUTENbHEIM ABAAETCA codepXaHve oT
25 po 40 mac.%.

MnactuchukaTepel M noacTApUUUpYOLWKe
pasbaBnTenM MCNonb3yT AN perynMpoBaHus
BA3KOCTM  cocTaBa  abpas3uvBHOW  CTRYM.
[premnemMele NnacTUcUKaTopbl,
npedHasHaueHHble AN UCMoMb3IoBaHWA B
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CUIMMKOHOBLIX nonMmepax, OYeHb
MHOMOHYUCIEHHE! M XOPOLWO WM3BECTHEI K, KpoMe
TOrO, BbIbop nnactucpukaropa ans
perynMpoBaHnUA BA3KOCTU He MMeeT BorbLIoro
3HaueHWsa Ang Hactoswero KnaobpeteHus.
Mpuemnemsimm MaTepuanamm, Hanpumep,
apnaoTed  (6e3  orpaHUueHMs  STHUMMK
MaTepranamm) KUpHbIe KACMOTHI, codepKaline
or 8 pno 30 artomoB @ ymepoja, a
npegnodtutensHo 12-20 atomoB  yrnepoga,
Hanpumep nansMUTMHOBAas Kucrora,
CTeapWHOBAas KUCMOTa W ONeuHoBas KWUCNoTa,
Kingrme napadguHoBkble HedTenpooyKThl,
0cobeHHO cBeTnble HedTenPoayKTLl, HanpuMep
"oT6eHanHeHHasd HedpTe" U npodne HedTaHble
ANCTUNNATEL M NOBOYHLIE  NPOOYKTHI;
pacTuTeNnbHble Macna W YacTUYHO WU
MOMHOCTLIO TMAPOreHN3pPoBaHHble
pacTuTenbHLle Macna, HanpuMep pancoeee
Macno, cadnopoBoe Macno, COeBoe Macno U
aHanorMyHble Macna, KOHCUCTEHTHEIE CMaskK Ha
YyrnescAopOAHOR OCHOBe, Hanpumep
aBTOMOOUIBHBIE  KOHCUCTEHTHLIE  CMaskn 1
aHanorMyHbIe CMa3kK: MOHO-, OW- U TPKU-3chKpkl
MHOMODYHKLMOHAmMNBHLIX  KapboOHOBLIX  KACHOT,
Hanpumep anokTundTanar (JO®). Xuaokne nnu
nonytTeepasle CUMUKOHOBLIE MAcna TakKe MOoryT
OblTb MCMONbL30BaHbLlI W, HECMOTPS Ha UEHY,
MOryT oCecneyvmTs 3HauYUTErNbHbIE BLIMOAL!, ECnu
cpena 6yoer noaeepraTbcs  BO3OSWCTBUIO
BbICOKMX  Temnepatyp WWnM  OKACIUTENENR,
KOTOpLIE MOMYT paspylWWTb nnactTudukaTopbl U
pasbaBuTenn Ha YIMeBOAOPOLHOW OCHOBe.

Kak ykazaHo Bbille, nnactuukartopsl K
nnactuuypylowme pasbasmuren BBOOAT ANg
perynMpoBaHna BA3KOCT cocTaBa. CTaTndeckas
BA3KOCTE WK BA3KOCTL B COCTOSHWM MOKOS, Kak
npaeune, cocraengaeT npubnuantensHo 300000
cll B ycnoBMsAX OKpyxXawwed cpedsl,
M3MEpEeHHas ¢ MNOMOWbLH  BUCKO3MMeTpa
Bpykchensga, npuemnemMoro U yaodbHoro ans
TakMx CnyqvaeB nNpUMeHeHus. Kak W3BecTHO,
BOPOCUMNOKCAHOBLIE  NOMUMEPEl  3HAYUTENEHO
YBEMUYMBAIOT BA3IKOCTE MPWU  HANPMKEeHWAX
caBura K gaxe npuobpetaloT BUAL TeUeHWA Co
CTPYKTYPHEIM ~ AOPOM B TPaeKTopuax,
nonyvaemMblXx  NpW  MPUNOKEHWW  BbICOKUX
HanpsKeHWA caosura. Xota B HacTosWee Bpemd
HeT JOCTYNHOW TeXHOMNOrMM NPAMOro UamMepeHus
BA3KOCTM B COMMNE MO  HacTosuemy
n30bpeTeHno, YCTaHOBNEHO, YTO MpUeMeMbIMK,
KaK npaBWnoO, ABNAKTCA KOMNO3WLWK C
BA3KOCTAMW B COCTOAHWKW nokos oT 100000 cl1 ao
500000 cfll, KU BA3KOCTL, COOTBETCTBYOLIAN
npumbnuantensHo 300000 cll, ABngaeTca BNOMHE
HagexHoh. BbluucneHa Takke addekTrBHanN
BA3KOCTE B 3aBMCMMOCTM OT MNPUNOMNEHHOro
JaBneHWa 1 nonydeHHbIX o6beMOB CTPYWHOrO
TeveHus. JdhdekTMBHAA yaensHan BA3KOCTE ¥
cpeaa conna cocTaBnAeT NpPUBNWanTensHO
5000-20000 1.

Ecrn Marepuan CTpYAHOrO noToKa
YNaBnMBalT M JakT BO3MOMHOCTL MOCTOATH,
BA3KOCTL BLICTPO BO3BpALLAETCH NPakTUYECKA K
WMCXOOHOMY 3HAYEHWIO, KaK NpaBuno, B Npegenax
NATA UMK MEHEE MWUHYT, YacTe B TEYEeHWEe OOHOR
MWHYTBLI. Bo3aBpaT WCXOOHOW  BHASKOCTW,
no-eMAMMOMY, OEMOHCTPURYET BOCCTAHOBMNEHUE
MEXMONEeKyNApHLIX cBA3el B:Si (Gop-KpemHWniA)
W OTHOCKUTENEHO HEBONLLUOW YpoBEeHE PA3pbIBOB
Lenu.

Xorq ByoeT HekoTopad Aderpafaumns depes
HekoTopoe Jucno pabounx UWMKNOB, OHA He
CTaHeT 3HaYUTEeNbHORW, Kak npasuno, Ac 20 unu
Bornee UKWKNOB, & MOXET HE CTaThb OWYTUMOR OO
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100 ywuknoB ucnonbsoBaHua UK Bonee. Takas
OnuTenbHas BbIHOCMAWBOCTL MOXET ObITb Nerko
yBenuueHa nepucauyeckMM W HelpepbiBHLIM
BBElEHWEM CBeXel, HencnonbL3oBaHHOW cpeakl
A W3BNEeYeHWEeM SKBWBANESHTHOro KonudecTBa
MCNOMbL30BaHHOKW cpefbl. 3Ta npouedypa CriyxuT
TaKe Anf 3aMeHbl  WM3HOLWIEHHBIX YacTvy,
abpaavBHCOro MaTepuana  HOBbIMWA - CCTPbIMA
JactTuuamMmn 1M And orpaHU-eHUs HakcnneHus B
cpefe OTXOLOB pPe3kd WNKU  MeXaHWYecKoH
o6patoTku.

B HacTosillem w300peTeHMn BBeAeHWe
abpasvBHCrO MaTtepuana y cpeaa conna He
ABNASTCA NPeffodTUTENEHBIM W, Kak NpaBuno,
HexenaTeneHo. »KenatTeneHo, YTOOHI YacTUUbl
abpaavBHoro MaTepuana OblMM  BBeAeHbl B
renec6paaHblid NonKUMep oTAenLHO A0 onepaluu
W ObIMM NogaHbl B COMNO COOTBETCTBYIOLMM
HaCOCOM BbICOKOrO AaBMeHKs.

B BOOHEIX MMApOrenkbHLIX CUCTeMax nonuMmep
W ero 3arycTUTelb, Kak NpaBWNo, COCTaBAT OT
1 00 20 mac.% cpeabl (ocTarnebHoe - Boga), Jauwe
Bcero - npubnuamtensHo 2 - 5%, a, Kak
npaeuno, Ans 6GOMbLWHCTBA NONMUMEPOB -
npubnuantensHo 2 - 3%. [Ona nwboro rens
cocTaB MoXeT ObiTb TOYHO ONTMMW3UPOBaH B
38BUCUMOCTM  OT  KOHKpeTHOro  abpaanBHOro
mMaTepuana, pasmepa ero 4acTul W NnoTHOCTU.

AGpasvBHbIA MaTepwan GyaeT 4YacTto MMeTb
pasmep 4actuy oT 2 MKkMm go 1400 - 1600 mkm
unu nNpubnuantensHo 16 mew. B Bonee obulem
criydae pasmep wactuy aGpasuBHoro matepuana
Byget coctaenate or 10 mkm go 200 mkm, a
npeanoYTUTEnsbHO - oT 20 Ao 80 MkM.

Cpelda cTpyHAHOro NOTOKa MOXeT codepxaTb
or 1 go 75 mac.% abpasvBHOro mMartepuana.
Yawe sta BenuumHa cocraensetr orf 5 go 50
mac.%, a npegnovtuTenoHo oT 15 go 30 mac.%.

B cTpyfHOW peske 3TW COCTaBbl UCNONL3YHOT
B YCMOBWAX, KOTOPLIe, Kak WM3BECTHO
cneuuWan1cTaM, B HeKOTOPbIX OTHOLWEHUSX He
XapaKkTepHbl ANA U3BEeCTHOW CTPYRHOR pesku.

B KoHTekcTe HacToAWero WaobpeTeHust
nonUMepHas KOMMO3WuWs YyBCTBUTENEbHA K
BAI3KOCTM B ABYX OnpefeneHHbiX pexumax. Bo
MepBbIX W MNpexae BCero, nonuMep OoMmKeH
obnajate AOCTaTOMHOW BA3KOCTLKO  AnA
athdhekTUBHOINC CycneHaUpoBaHKUS abpasmMBHbIX
4YacTUL B YCNOBUAX HU3KUX HANpsKeHWH caBura.
3T0T napameTp B Havbonblel cTeneHW 3aBUCUT
OT BfI3KOCTU B COCTOSIHWW Mokos. Kpome Toro,
0bpa3oBaHUe CTPYAHOro TEYeHWA B YCMOBUAX
BLICOKMX  HanpsXeHud  casdra  MoxeT
CYLLECTBEHHO NMOBMUATE HAa KOTEPEeHTHOCTb CTPYM
N HA TOMOMeHHOCTbL AWCNEepCUn abpasmBHLIX
JacTuy B 9TOW cTpye. 3Tn napameTpbl 3aBUCAT
OT AWHAMWYECKOW BA3KOCTW, BEMUYMHA KOTOPOH
Ona cocTasa, COOTBETCTRYOLLENO M300peTeHunio,
coctaenaetr oT 3000 ao 30000 M B ycnoBusx
capura, 06ycnoBneHHLIX TeYeHWeM cpebl Yepea
oTBepcTHe, umetollee arametp ot 0,1 4o 1,0 Mm
npu gaesnexHun ot 14 go 80 MMa.

XoTa nonumepHble PacTBOpLl He ABNSKOTCHA
HEIOTOHOBGKMMW KWAKOCTAMK, OHW obGnagaior
HUNAKOCTHBIMK CBOWCTBaMM, KOTOpbIS B
cTaTUMECKMX YCMoBMAX NpUONMKalT WX K
HEBIOTOHOBCKMM. Kpome Toro, xapakTepWcTUKK
TEUYESHWS HEIOTOHOBCKOR XKMOKOCTU NpeobnagatoT
M B crnyvyae TeqYeHWs B YCMNOBWSX BbIGOKUX
HanpsKeHWn capura.

Bpemsa ocegaHusa cdhepUyecKUMx YacTuy B
CTaTUYMHOW KMAKOCTWM nopj ASWGTBUEM  CKMbl
THKECTU Ha JaHHylo rmyGuHy fBNAeTcs BhonHe
onpeAeneHHbIM. TaknMm oBpaaoM, U3 MexaHWKu
WWOKOCTW W rasoB criegyeT, uTo
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187H
2
a [DP—DL]g

roe t - Bpems,

n-- BA3KOCTb XKWOKOCTH,

H - rmy6uHa ccegaHuns;

a - ghameTp Yactnubl,

Dp - MNOTHOCTL HacThLbI;

DL - NNOTHOCTL KUAKOCTH,

g - YCKOPEHUE CUIMbl TSXKECTH.

OBHapyXeHo, YTO  yKasaHHble  HUKe
JOMyLleHnsl, KoTopkle CchnpaBednnBel  Ans
npuvBefeHHoR chopmynbl, nNpyemnemsl W Ans
HacToALllero I/I306p8T8HVIF|Z

NamuHapHoe TeudeHWe. [pM OYeHb ManblX
CKOPOCTHAX XapakTepucTUMka ocedaHus Yactul,
abpasMBHCro matepmana W TeueHne SBNSIoTCH
NaMUHaPHBIMK M oYeHb OnnaKkn K
NaMuHapHbIM.

HeloToHOBCKaA  AKUAKocTe. B nouTw
CTaATUYHBIX YCNOBUAX MPW CCEAaHUK YacTul,
NonMUMepHble COCTaBbl WMMET  AOCTaTouHylo
Tekyd4ecTb, uUToBObl MpakTUyeckd obnajaTb

CBOACTBaAMM NaMUHapHOro TeYeHus
HBIOTOHOBCKOM cpefbl.
Cchepuyeckas chopma YacTuubl.

HenpasunbHaa dopma YacTuy abpasvBHOro
MaTepuana BBOOUT HEKOTOPYIO NOMPELUHOCTL, HO
NOCKOMBKY  CpefHUWe  4acTUulbl CUMBHO  He
W3MEHSIOTCA OTHOCWTENBHO WX OCHOBHOMO W
HEeOCHCBHOTO pPa3MepoB W NOCKONbKY Ans
3HAYUTENBHOMO YKCNA YacTUL, 3TU U3MEHEHWUSH
CKNOHHbI YCPEAHATLCSH, 9TUMU U3MEHEHUSAMW B
HacTosieM M3oBpeTeHUM MoXHO ©GeaonacHo
npeHebpeyb.

CocTasbl, NpveMnemMsie Ans UCNonb3oBaHus
B HacToswem uaobpeTeHun, OyoyT WUMeTb
BA3KOCTL No Bpykdensay npy manoi ckopocTu
cABWra, COOTBETCTBYIOLIYH NpUONU3MTENEHO
100000 - 500000 cfll, a npeanodTUTENLHO
300000 cll. Yactuya SiC pasmepom 320 meL,
nMelowan yaensHold Bec 3, Oyget obnagarte
CKOpOCTLIO ocefaHna 2,68 x 10 5 cekyHa Ha
MM), B COOTBETCTBMM C 4YeM ocedaHue
cocTaBnseT npubnnanTensHo Tpoe CYyTCoK W
npuemMrnemMo Ans HacToAlero usobpeTeHus.

Mo ©o0nee BLICOKMX CKOPOCTAX CABUra
noBedeHWe  MONMMMEPHBIX  KOMMO3WLUMA  He
COOTBETCTBYET noBedeHW  HbKOTOHOBCKWX
KWOKocTel, rae BA3KOCTb  HaxogWuTca B
cTeneHHoW 3aBMCMMOCTM OT CKOPOCTW CABWra.
Takan 3aBUCMMOCTE COXpaHAeTcs OO TeX nop,
NoKa COXPaHAKTCH BLICOKWME CKOPOCTWU CABMWIA,
noKa BA3KOCTb CHOBA He CTaHeT NpakTUYecKW
He3aBWCMMOW OT NPUKNa4LIBAaEMbIX HAMPAXEHWA

cABAra W XapakTepWCTWKA  He  cTaHyT
COOTBETCTBOBATE  NIAMUHAPHOMY  TeYeHWo
HBIOTOHOBCKOW HUAKOCTH.

QaHUM na 0COBbIX nEenMyLLecTB

KOMNO3WLWA CTPYRHOrO MOTOKAa HacTosWwero
naobpeTeHns ABNAeTCH YMeHbLUeHWe JaBNeHNs,
Tpebyemoro Ans obpasoBaHMa CTpyn And
obecneveHns  ahhekTUBHOW  peakn.  Kak
npasuno, Tpebyemble pgaBneHus  ByayT
cocTaenATe oT 14 go 80 Mlla, no cpaBHeHWo ¢
JABNEHWAMK, WUCTONb3YyEeMBIMA B W3BECTHLIX
cnocobax, COCTaBMALWMMK, Kak NpaBuno, oOT
200 MlMa v ebiwe.

Kak npuHATO, wncnonb3yemoe [OaBneHve
W3MepAloT  Kak nepenag AasBneHna B
chopMUpylolleM cTpylo conne. Kak odeBWaHO
Ang cneumnanucrta, cosgaHve gaeneHwin o 80
MMa He TpebyeT CnoXHOMO, QOPOroro, U
Tpebylolwero  BHUMaHWS  oBOpyAoBaHWUS,
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ncnonb3yeMmeorc  nNpW co3gaHuM  OaBneHui
nopsgka 200 MMa 1 BelWwWe, HeoOXOOUMBIX Ons
W3BECTHLIX cnocoboB. Takum obpasom, Ang
HacTodAwero wn3obpeTteHrd He TpebyloTea
rmopaBnAYeckMe Hacockl € paarpyxeHHbIMA
NOAWWNHUKAMKW  poTOPa, YCWUIUTENK BLICOKOTO
OAaBneHnsas WM Jaxe MOoXHO 0boWTWMCck ©Gea
AKKyMYNATOPOB WUNK NO MEHbLUERA Mepe CUMbHO
YNPOLLEHHEIMK aKKyMyNATOpamMA.

MaobpeTeHne MOXKeT BbITb OCYLUEeCTBNEHO C
NOMOLLLKD  NMerkodocTyrHbIX W Heoporux
0ObeMHbIX HAcOCOB, HanpUMep MNopLIHEBbLIX
HacocoB,  KOTOpble  MOMYT  obecrneymeatb
Tpebyemble AaBneHKns.

Mpn sPPeKTUBHEIX AMaMeTpax OTBEepCTUs
conna B COOTBETGTBMM C  HACTOALWMUM
n3obpeTeHeM CKOPOCTK Ha cpeae conna ByayT
orT 61 pmo 610 MeTpoB B CeKyHOy, a
npegnoututensHo ot 150 go 460 meTpoB B
CekyHOy, KOTOpble OKasanucb  MNOMNHOCTEH
APPEKTUBHEIMK NPK  peanmnaali HacTOALWEro
u3oBpeTteHud. Haubonee npeanodTUTENBHOR
ABNAETCA CKopocTh oT 61 go 304.8 m/cek Ha
cpese conna.

B HacToswem wuaobpereHun  BLIGOp
abpasanMBHOro mMaTepuana He gBnaeTcs
KPUTUYHBIM U B COOTBETCTBUU C 3TUM NKBORA 13
0ObIMHO  UCNONbB3yeMblX  Matepuwance  6yper
achchbekTBeH. K npuemnembiM  maTepnanam
OTHOCATECH, HAaNPUMep, oKCKa, antMUHIWA, OKeKa
KpemHua, rpaHar, kapbug sonbdpama, kapdui
KpeMHMA W aHanorudHble  Matepuarnsl.
[MoBTOpHOE WCNOMbL3oBaHUE pexylleld cpens
No3BONAST SKOHOMWMYHO Wononb3oBaTh Gonee
TBEepable, HO 6Gonee pfdoporve abpasuBHLIE
mMaTepuans npw YBENMHYeHnn
NPCM3BOONTENBHOCTI  OnNepaunid  peskn in
MexaHudeckord obpaboTtki. Hanpumep, kapbdug
KpeMHusa MoxeT OblTb MCNONb3OBaH B ONepaLumsax
PesKM, Tr4e No  SKOHOMWYECKMM  NpUYuHaM
nucrnons3oBany rpaHar.

Kak npasuno, B COCTaBax XenarernbHo
ncnonesogate  abpasvBHbIA - Mmatepsan B
KOHUeHTpaumm ot & pgo 60 wmac%, a
npeanouTUTENBLHO B guanascHe 25 - 40 Mac.%.
YcTaHoBNeHo, YTo paboTta B NpeanoyTUTENsHOM
AuanasoHe, a B HEKOTOPbIX Criydasax AaKe Bbille,
BMONHe nNpoW3BOOMTENbHA W, KaK MpaBUno,
cylwecTBeHHO Gonee NpousBoduTenkeHa, Yem npu
KOHLEeHTpauusax, O6bIMHO WCNONb3yeMbIX B
abpasMBHOM BOOHOM CTPYWHOR peske.

Kak ykasaHO Bbie, abpa3avBHble YacTulbl
MOTYT MUMeTb OCHOBHOW paamep (avameTp) oT 2
Ao 2000 MmkM, a npegnoytutensHo ot 10 go 200
mkm. [1ng peaos, roe TpebyeTca BLICOKUA Knacc
06paboTkM NOBEPXHOCTU, BEIMOAHO, B YACTHOCTH,
yuenone3oBaTe YacTulbl pasmepom o1 20 ao 100
MKM.  Kak  npaBuno, Ans  ajgeksaTHOR
akcnnyataunm  obopyaoBaHua  HawbonbLUWA
paaMep 4acTul AorkeH OblTb COBMEecTUM ¢
ncnonb3yemMsiM IMaMeTpoM OTBEPCTUMA comna, B
COOTBETCTBMM C  UYeM KenaTensHo, 4ToGk
AnameTp HYacTuL, WK OCHOBHOW pa3amep He
npesbiwan 20%, a npeanoyvTUTENsHO — He
npesbiwan 10% guameTpa oTBepcTuUs.

Ecnn pasmep dactuy 6Gorblie, BO3HWKaeT
onacHocTb "0obpas3cBaHUA  Nepembldkn” B
OTBEPCTUA  WMMKM  3AaCOPEeHMd  comna, uJTo
HexenatensHo. [pn pasmepax 4acTuy MeHee
20% AuameTpa oTBepcTWdA, obpasoBaHue
nepemMblvKA NPOUCXOOUT PedKko, a Mpu MeHee
10% - TakMe gaBMNeHWs odeHb pelkn. [uamerp
conna onpedenaertcd, Kak npaswuno, ApyrvmM
napameTpamu.

B vacTHocTH, AMamMeTp conna onpenendeTtcs
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cnedyowumn napaMeTpamMm:

BO-MepBLIX M Npexae Bcero, 4Yem Gonblue
OTBEpPCTUE, TeM LUMpe MOTOK Yepes Hero W,
crnefoBartensHo, pe3. ToYHOCTL pe3aHna Byaer,
KaKk npaBWAnOC, MaMeHATbCA  obpaTHO
NponopunoHansHo avameTpy oTBepcTus. Kak
NpaBKNO, NPU pesKke TOHKUX MaTepuancs, “Yem
MeHblle OTBepcTMe, TeM nyylle TOYHOCTE W
BO3MOXHaa [eTanb, TeM MeHblle pexyllein
cpedbl NCnone3yeTcA Ha edUMHUUY ONWMHbI pes3a,

BO-BTOpLIX, 4Yem Oonblle oOTBepcThe, Tem
Oonblle Macca TeueHWs CTPYWRHOro NoToka W,
clriegoBaterbHO, Sonblue CKOpPOCTb pesKW. Takum
obpa3om, Yyem Conblue OTBepcThe, Tem Nydlwe
NPOU3BOONTENEHOCTE PEe3kn K Bonblue pexyLlei
cpedbl MCNOoNb3yeTCcHd Ha ANWHY pesa.

banaHc  aTMX  OBYX  MNPOTWMBOPEYMBLIX
TpeboBaHWiA OydeT oveBMOHO npeobnagate Hag
apyrimMu - TpeboBaHWAMU, KOTOpble  MOTYT
OKa3blBaTbk BMMAHWE HA BENUYUHY auaMmeTtpa
OTBEPCTHS.

B HacTodAwem wn3obpeTeHd Moryt ObiTb
3hpPEeKTUBHO WUCNONL30BAHLI AMaMeTpbl conna
oT 0,1 4o 1 MM, HO, KaK NpPaBWNO, XenaTensHo
ncnonbaoeaTb guameTpbl oT 0,2 1o 0,56 Mm.

OteepcTne moxeT ObiTe o©Bpa3aoBaHo U3
CMNaBOB TBepdblX MeTannoB, MaTepwaros,
UMEKLWMX TBEPLY MNOBEPXHOCTb, HanpuMep

kapbnoor  BoOnbdpaMa WM KPEeMHWS,
KepamMmu4eCcKux KOMMO3WULWHA, unn
KpucTannuuecknx  MaTepuancB,  HanpuMep

candwvpa wnM anvasa. Beibop coOOTBETCTBYIOLLMX
matepuanoe OyaeT ofblMHO onpeaensaThes
TBEPAOCTHID BbIOpaHHOro abpaszmBHCro
MaTepuana W CTOMMOCTBIO MaTepuana conna.
Anmas npefnodTUTEeneH.

PaccTtodanue ot cpe3a conna 4o NoBepXHOCTH
3aroTOBKWM OKa3aMNoch BaxHLIM MapamMeTpoM Ans
kadecTBa pe3a. XOTA Ha KavyecTBO peaa, B
4YacTHOCTW, Ha WWpUHY W copmy peaa,
3HaUUTENbLHOEe BMWMAHWE OyayT oOKaablBaTb
paccTosHMe OT cpe3a comna A0 NOBEpPXHOGTU
3aroToBKM BEMWUMHOR A0 25 MM, n3obpeTeHue
JaeT BO3MOxXHCCTE obpabaTthiBaTe peaaHuem
npv pacctoaHuax o 250 - 300 mm. Xortq
abpaavBHas BogHaa CTpyHAHas peaka MoXKeT
ObITe MCMons3oBaHa AnNA Pea3kl matepuanos
TONWMHOR Ao 250 MM, 3Ta TEXHONOMWA, Kak
npasxne, Tpebyet "ceobogHoro 3asocpa” mMexay
COMNMOM WM NOBEPXHOCTLID 3aroTOBKWA BeNUHYUHOR
He Bonee 25 MM.

CTpyWHana peaka B COOTBETCTBUM C
naobpeteHem MoXeT ObiTb Menonb3cBaHa Ansd
peaaHus Mboro Ua MatepuanoB, AN KOTOPbIX
TAaKyld TEXHOMOTMK WCMOMbL3CBanNK  Npexie.
CregyeT OTMETWTb, YTO MaTepuanbl, KOTOpble
TPYOHO NoJgarTcA MexaHudveckol obpaboTke,
BKMOYAA MHOMME MeTanmsl U CMNaBkl, HanpUMep
HepxaBelole cTanK, HWKeneBble CnnaBkbl,
TUTAH, KepamuKky W CcTekna, Martepuansl
cKanbHbIX NOPOA, HaNpUMep MpaMop, FPaHUT 1
aHanorMuHble Martepwansl, W NCNUMEpHbIE
KOMMNO3ULMOHHBIE MaTepuansl W, B YacTHOCTHW,
apMUpOBaHHbIE BOIMOKHOM CMNoucTblE
nonuMepHble Matepuanel - Bce adeKTUBHO
pexyTca ¢ 6onbLIOH TOUHOCTHIO B COOTBETCTBUM
C HacToAwnm M306pETeHMEM.

OOoHUM M3 MpPeUMyLLecTB HacTosiWwero
naobpeteHnsl, [OCTUMHYTHIX,  WUGNOMb3ys
renec6pasHyto NOMUMEPHYIO cpely B CyCneHauu
¢ abpa3avBHbIM MaTepuanoMm, SBNSeTcsH
cnocobHocTe  pabotaTe ¢ NpeABapUTENBHO
CMeLlaHHbIMK CYCNEeH3NAMKA MEeJTKMX 86p83MBHbIX
4acTuL, KOTOpble MNPeKAe He WCNOoMbaoBanu.
AbpasnBHble 4vacTuusl MeHee 200 MKM W, B
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4“acTHOCTK, MeHee 100 MKM, HanpuMep, nNpexae
ObINK  HexenaTtensHel. Acnonk3oBaHWe Takux
MenkMx Yactuy B 0BbiMHOW  abpasvBHOR
rMOpPoOMHAMUYECKOA — CTpYHHOW — peake U
MexaHudeckod  obpaboTke  npuBOOMNO K
3abuBaHvio abpasvBHOrO maTepuana B yrnax,
3aMKHYTBIX KOHTYPax W 3acopeHnio abpasmBHbIM
MatepuvanoM nojalowmx TpybonposBodoB W,
KpoMe TOro, CTofb Menkwe abpasvBbl TpyaHee
BBOAUTL B CTpyiHblE NOTOKM B OBBMHblE
CMECHUTEMBHYIO KamMepy WU CMECUTEmNbHYIo
TpybKky. W3-3a storo B npaktvke abpasaveHOA
CTPYAHOA peskM W MexaHWdeckKor obpaboTKM
cTapanicb Maberate NPUMEHEHWA Takux MENKUX

JacTtuy,.

McnoneaceaHWe B naobpeTeHn
npeasapuTensHO CMelLLaHHOR cycrneH3anu
abpaauBHoro mMaTepuana WCKNoYaeT

HeoBXoOMMOCTE B AOMNONHUTENEHEIX NOAAKLW X
Tpybonporocgax v ocbopyaoBaHWKM B DOPCYHKE.
Menkne dactuysl abpasvBHOrO Martepuana
YIyYLlaT KadecTBO W TOYHOCTE COpaboTKu
pes3aHmuem M MexaHudeckord  obpaboTkum,
yMeHbLWaT pa3pyleHue abpa3nBHbIMK
YacTULaMK MOBEPXHOCTER 3aroTOBKM, CMENHLIX
pesaM. Bcnenctene 3TOro Menkie YacTuubl
abpaanBHOre maTepuana Moryt  ObiTb, B
YacCTHOCTK, MOMNEe3HbIMU B Tex chnydasx, rae
MOXHO WUCKMHOH T AONONHUTENBHLIE
oTAenoYHble (PUHULWHBIE) onepaluy.

Mcnonb3aoBaHWe NpakTUYeckn OOHOpPOAHOR
cycrneHsnn abpasmMBHLIX MaTepUanoB W 4vacTuy,
abpaavBHOro Marepwana, ABMraloLIMXCca Co
CKOPOCTAMW, CPaBHWMBLIMW CO  CKOPOCTAMMK
HecYlWeR cpefbl, YTC SIBNSETCHA ChnedcTBUEeM
NPUMEHEHWUA  NPEeLBapUTENIbHO  CMEeLUaHHbIX
cycneHsunii abpasnBHOro mMaTepuana,
3HAYUMTENBHO  YMeHbllaeT  TeHOeHUWM K
obpa3oBaHUID  NepemMbiukkn  unn - 3abuBaHuio
conna. Bcrneactene  stero Moryt  GeITh
YMeHbLUeHbl OuaMeTpbl OTBepcTMs conna. B
3aBUCHMMOCTI OT pasmepa JacTul, abpasnBHoro
MaTepuana guameTtpsl OTBepCTUH conna MoryT
COCTaBRNATE NpWUONManTensHo 0,1 MM. MeHblne
OTBEepCTUS oBecnevnBaloT nonyyYeHne CTpyrHbIX
NOTOKOB CPRABHUTEMNEHO MEeHbLUero Auamerpa,
KOTOpble YBENWYWBAKOT TOYHOCTE PE3KW U
MexaHudeckeh cbpaboTkM, obecneymeas bonee
y3aKWe peabl, M yMeHbLLWAaT HOpMbl NoTpebneHus
cpedbl.

Auenepcun  abpasuMBHOro mMaTtepwana B
cpefe nonydawT  C©  MOMOLWLK  NPOCTbIX
TEXHOMOIMMIA NepemMellvBaHusg, pacCMOTpeHne
KOTCPLIX HEe MMEeT 3Ha4YeHWa ANA HacTosLWero
naobpeTeHus.

Kak ykaszaHo Bbille, chopma M KOHCTPYKLWA
3NeMeHTOB COoMMa Mo HacToaemy M30bpeTeHno
CUMBHO  YNpoLWeHsbl Bnarofaps  WUCKITHHEHWUo
CMecuUTenbHOW  TpyOKK, MexaHwama nogaqun
abpaaneHorc marepuwana W Tpybonpoecda, Kak
npaBMNG, LWnNaHra And  TRaHCnopTUPOBKXA
abpasnBHOro Marepuana. 3TW NPU3HakKW KU KX
BEMUYUHA, CMNOMHOCTL, CTOMMOCTb, BEC U
33BUCMMOGCTb oT CKyccTBa oneparopa
WCKMKOYAKTCA GO 3HAYUTENBHOR MOnbB30A Ans
onepauMid abpa3avBHOW CTPYWHOW pe3kn u
MexaHudeckon obpaboTku.

HenatenbHo TakxKe, 4TOBbl B KOHKPETHCH
KOHCTPYKUWW  ucnonesyemoro  conna  Goina
npedycMoTpeHa MUHUMW3aUME NPUNoXEHWA
caByra K nofIMMEepPHOR cOocTaBnALWenr cpedbl
CTpyAHOro notoka. B COOTBETCTBMM € STUM
KenatenesHo, 4ToBbl  CKOPOCThE  M3MEHEeHWA
nnowany nonepeyHoro cedeHua conna oT
OTHOCWTENBHO CONLLUOIO BXOOHOMO OTBEPCTUA K
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BLIXOAHCMY OTBEPCTMIO COMna pa3BvBanackt no
NNaBHBIM, HEMPEpPLIBHEIM KPUBLIM, M3berad no
BO3MOXHOCTU 0Opa3oBaHUS YIMOB W APYrax
pPaspbLIBOB  CMMOWHOCTM.  YCKOpeHUs noToka
AOCTUraoT YMEHbLLEHWEM nnowaan
nonepedyHoro cedeHwsa, ©Gnarojaps demy
HarHeTalT cpedy WU K NONUMEPY NpUKNagbiBaloT
HeOBXoAUMBIE BLICOKWE HaNpsXeHWs cOBura.
OpHako NpeAcTaBnseTcs, YTC paspbiB Lenu W
Jerpagaynsa  nonuMmepa  MUHWMU3WPYIOTCA
Onarcgapa  WUCKMKOYEHUID  KOHUEeHTpau Wi
HanpsHKeHWst Ha yrnax U B ApyrMx MecTax, rae
CKOpPOCTb M3MeHeHWNa HarnpsxKeHWsd o4YeHb Bennka
W nponopuyoHanbHa pPe3kMM  M3MEHEHWAM
CKOPOCTU UW3MEeHeHWs nnowaan nonepedHoro
ceYEHUS.

Conno WMeeT BHYTPEHHIOW MNOBEPXHOCTb
BXOOHOMO KaHana W BHYTPESHHIOW MNOBEPXHOCTh
BbIXOAHOIO OTBEpPCTMR € COSAUHWTENBHON
NOBEPXHOCTLK  MNEPEXOAHOM  30HbI, MpUYEM
NOBEPXHOCTE BXOOHOMO KaHana, MNOBepXHOCTh
NepexogHor 30HbI W NOBEPXHOCTL BbIXOAHOrO
OTBEPCTUS HAXOOATCA B KOHTAKTE CO CryLLEeHHOMH
BOOHOW cpedoi, npoxoddler yepes conno, a
NOBEPXHOCTE MEepPex0iHOR 30HLI U NOBEPXHOCTL
BLIXOJHOIO OTBEPCTUS 00pasyloT HenpepbiBHYH
KpuBYK ©e3 pasphIBOB.

OTW npyaHakK comnna TaKKke Cchyxar uenu
nabexatb TypOYyNeHTHOro TedeHWsd B Cpede.
KorepeHTHOCTK CTpy#AHOro noToKa
onarcnpuATCcTBYET NMAaMMHaApHOe TedYeHue Yepe3s
OTBEpPCTME conna, Tak uJYTo YykazlaHHas
KOHchUrypaLuma conna cny;uT AN MUHAMU3aLMIA
AWBeEpPreHun noToKa.

MWUHUMM3AUMA NonyYaeMblX HanpsKeHWA
caBuMra nonesHa gng mM3obpeTeHusa co Bcex
CTOpoOH. B wvacTtHocThn, Heobxogummo wusberatb
BENUYUH HANpPsKEHWA COBMIa, OOCTATCYHbIX ANA
copmMupoBaHns TypOyneHTHoro TedeHus B
npoxogswen cpefe. HanpsaxeHWs casura SToR
BeMUYMHBI ANS BbICOKOW CKOPOCTM NOTOKA
acCoLMUPYIOTCH G NPOXOXASHWEM MO paspbiBam
HenpepbIBHOCTK W yrmam. CnefcTBUEM Takoro
TEMEHWA ABNASTCH ChOpPMUpOBAHWE B cpeae
HanpskeHWH  caBura, BenWdMHa  KOTOPbIX
JocTaTouHa Ans pa3pblea CBA3eR nonumepa.
Paspble KOBaneHTHLIX CBA3el nonumepa ¢
CONYTCTBYIOWWM HeobpaTUMBIM YMeHbLUEHWEM
MOMEKYNAPHOro Beca ABMAKTCH NPOABNSHUAMK
Aerpajauny nonumepa, KoTopblX CcTaparkTcs
n3beraTb W, npu BO3MGKHOGTH,
MUHUMWSMPOBATE.

JononHUTENEHBIM - AcNekToM  HACTOALIEro
n3obpeTeHs ABMNAIOTCA YCOREPLISHCTROBAHUS
KOHCTPYKLUMA NOBYWKA cpefbl, WCNoMb3yeMoi
ana  cbopa  CTpyWHbIX MNOTOKOB  Mochne
NPCXOXOSHUA Yepea 3aroTOBKY UNK Y 3aroTOBKK.
[Jaxe nocne pesaHna W MeXaHWYECKOR
06palboTkM 3aroTOBKW, YacTW NOTOKA, ecrv He
BeCb MOTOK, ele ABUrakTcd €  BbICOKUMMK
CKOpPCCTAMK, Tak YTO AnA  MUHWMM3aLun
pa3bpblarMBaHKs, o6pa3oBaHUa TyMaHa W
noBpexasHUa annapatHoro obecnedeHus
noBylwKn cpefsl  TpebyloTcA  cneyuansHsle
NMOBYLUKK cpedsl. Kpome Toro, 6eino Heobxoamumo
paspabotaTe NOBYWKW cpedbl C  LUeMbi
YMEHbLUEHWS  WyMa, BO3HMKAOLerc npw
pa3pylWeHUNn CTPYAHOrO TedeHua W Ans
MUHMMM3ALUMKM  JerpajayuK  nonumepa W
paspylleHus JacTuy abpasvBHOIO mMartepwana.

Ha W3BeCTHOM YpPOBHE TEXHWKM ANA TakMxX
NoBylIEeK cpeAbl WCNONb30BanM yanvHeHHbIe
TpyBLl. 3TK TpyBbl MMENU Takylo KCHDWUIypauuo
W OpWeHTauuio, 4Tobbl BbI3BAThL pa3pyLIEHWE
CTPYWHOrO TeueHWs BAONE NOBEPXHOCTH CTEHOK
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npexae, Yem cTpyiiHble NOTOKM AOCTUrHYT AHa
noByLlek Ang cpefsl. B opyrux papuvaHtax Ans
pa3pyLleHWUs CTPYRHOro TedeHWs IOBYLUKU

cpefbl COOEpXanW 3ameHsieMble [JOHHbIe

BCTABKA WM GbiNKW  HAMNONHEHbl  ChIMyYUMK
cTansHbIMKM - WapukaMu. [pu  Mcnonb3cBaHuK
3ameHsieMbIX AHWL, AONYCKanW, cnedcBaTernbHo,
4TC CTPYHHblE NOTOKKM ©yayT npopesaTb OHO.
MNpuHMMas BO BHUMaHWe 3TOT He[OCTaTOK,
JHWLa roBylWeK cpelbl KOHCTPYWpOBanu Ans
NPOCTCA K AelWeBOR 3aMeHbl. HeaaBWCMMO OT
TMna MGNCNb3yeMOon TNOBYLLIKA cpensl
YNOBNEHHLIE CTPYAHBIE MOTOKWM NOABEPraloTcs
BO3AEACTBUIO BLICOKMX HaNpsXKeHWdA casura,
KOTOpEle HeWnabexHo aKTUBUMpPYIOT Aerpajauuio

nonuMepa.
B COOTBETCTBMA c HaCTOALLM
naobpereHem npeanaraetcH HOBa#d

KOHCTPYKLMA NOBYLUKK Cpefpbl, KaK NoKaaaHo Ha
paspeae, NpUeeeHHOM Ha cur. 1, rae nosyLUKa
cpedbl obBosHadeHa nosnunern 48. CpyHRHLIA
notok 50 moxeT ObiTb BBeAeH B IOBYLUKY 48
cpedbsl M MArKO 3amegneH. B stom cnyudae
CTPYWAHEIA noTok 50 He HaHocWT yaapa no
MeTannnM4eckum NOBEPXHOCTAM, a
HanpaensgeTcs ANd  NPOHWKHOBEHWA B
HaXOOAWYHCA B eMKOCTW cpelly 52.
MpepnodytutensHo, 4tobbl cpepa 52 Obina
aHanormYHbIM CrylWeHHbIM refiem pactesopa UM
CYCMEeH3WW NonnMepa, Kak U CTPYHHbIA noTok 50.
Becrnefcrene sTOrC  MOMEKyNsl  Nonvmepa B
CTPYWHOM noToke 50, ynoBneHHble NOBYLLKOR 48
cpedbl, 3amMegnslTCa Ha  3HAYUTENBHOM
PACCTOAHUA B MPOTUABONONOMHOCTE TOMY, Kak
3TO  WUMeeT MecTo B Ccnyyae vydapa O
MeTannMYeckyro  MOBEPXHOCTb, KOrda  OHW
3aMednAlTCH  MPaKTUMYecKKM  MIHOBEHHO.
YanvuHeHueMm nNyTW 3amegneHus  wnaberawr
00pa3oBaHUa HaNpPsKeHWHn CABWMra, UMELnX
BeMWMYKHbLI, KoTopble 6bl accouMMpoBanuck ¢
y4apoMm O MeTannuyeckne noBepxHOCTH. XoTH
ang npvHumMalowed cpeabl 52 MoryT ObiTb
MCNoNb3oBaHbl MHOTME pasfiyHbIe Matepuarnsl,
OMEBWAHLI WX HELOCTATKM MO CPABHEHWID C TEM
cryYaem, Korga sta cpeda aHanorvdHa cpefge
CTpyiAHOro notoka 50. 3TV HegocTaTKM cogepxaTt
TPYAHOCTL pa3baBneHua W pasfgeneHus,
KOTCpble MOMYT 6biTb Jaxe HEeBO3MOXHBIMK,
ecn  cpeja  gonxHa o BbITe NOBTOPHO
ucnone3oBaHa ANA  CTPYHAHOW  peskm U
MexaHudeckon obpaboTku.

B 3aBMCHAMOCTM OT SHEPTrMK CTPYRAHOro
notoka 76 WM, B YacTHOCTW, KOrda 4acTb NoToka
npowna pe3 50 u rmyBuHy cpedkbl 52, CTpYHHbIA
notok 50 MOXeT NPOHUKHYTL Yepes cpely 52 K
noBepxHOCTM 54 nosywKK cpeabl. OavH cnocob
pelleHUa 3TOR NpoBnemsl OCHOBAH HA CO34aHWK
NOoBYLLKAN 48 cpedbl, UMEKLWEeR A0CTaToqHbIA
obbem AnA npedoTBpalleHUs NPOHWUKHOBEHWUS
cTpyWHoro notoka 50 K NOBEPXHOCTH 54 NOBYLLKK
cpedbl HE3aBMCUMO OT SHEPrMM  CTpYRAHOro
noTtoka 50.

INosyuwika 48 cpegbl B COOTBETCTBUM C
n3obpereHnemM ABMASTCH NPOCThLIM NPUMEDPOM K
MOXKeT BbITb MCNONbL30BaHa HE3AaBMCUMO OT TCro
WCNONB3YKT N CTPYAHBIA noTok 50 NOBTOPHO
unk  Hetr. Ona cpeagsl 52 MmoxeT 6GbiTb
1ncnone3oeaHa nbas KUOKOCTL, BKMOYAs BOAY,
ecrnvu cpefa cTpyiHoro notoka 50 He ponxHa
BbITb MCMONb3oBaHa NOBTOPHO.

[ocKonsKy ons chopMUpCBaHKUA
3pMEKTUBHEIX  CTPYWHBIX  NOTOKOB 76  ©
renecbpasHeIMK - NONMMEpPaMM  HacTeAWero
n3obpeteHna MoOryT ObiTb  WCNOMNL30BaHbI
OBbIYHBIE MOPLIHEBEIE HACOCHI WM NOPLWHEBLIE
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Hacochl MOXHO TakKe WCNoNb3oBaTb [AnA
pPeUUpKYNUpoOBaHUS  cpedbl 52, MOMHO W
dakTudeckn  yoobHO,  Mcnons3yd  Takoe
obopypoBaHue, cobpaTk CUCTEMY G BO3BPATOM
cpedbl 4ng peskn U MexaHudeckoin obpaboTKu.

J[Ina ncnons3oBanvA Takol YyCTaHOBKM cpedy
64 AnA CTPYWAHOR pe3kn M  MexXaHWYEeCkon
obpaboTkM  aarpyxawT B UunMHgp 72
noplUHeBoro Hacoca 66. Conno 88, umelollee B
NpednoyTUTENEHOM  BapMaHTe  KOHCTRYKLMIO
NPAKTUYECKW Takyl XKe, Kak nokasaHa Ha dur.
2, MPWIOHAKT K BBLINYCKHOMY OTBEPCTWIO
noplwHescro Hacoca 66 nuBo nNocpencTBOM
HenocpeAcTBEHHOTO  MpUcoeAMHEHWs, nNWbo
JYepes TpyGONPOBOA BLICOKOrO AABMNEHWA And
cpedel 75, Twgpaenwdecknd npueog 70,
ASACTBYIOWMA dYepea WTOK 72  NOPLUHA,
3acrapndetr gHU e 74 NMOpPLWHA ABHNraTbCH BBEpX,
3aCTaBnNAdA cpefy 64 BEIXOOUTL Yepes OTBepcTUe
B comne 68 B BMAe BbICOKOCKOPOCTHOIO
cTpyAHOro notoka 76. CTpyWHLIA noTok 76
nogBeprasT 3aroTOBKYy 78 peske W MeXaHW4ecKoW
obpaboTke. [locne pe3km W MexaHWYecKonh
06paboTkM 3aroToBKM 78 CTPYHAHEIM MOTOKOM
AMBEPreHTHOE TedeHWe cTpylHoro notoka 50
npoxoaut B noeylwke 48 cpeobl. B sTOM
BapwaHTe cpefda 52 aHanorudHa cpepe 64,
KonuuecTBo ABWKEHWA CTpyrHoro notoka 50,
BCTYMMBLLETO B NOBYLUIKY 48 cpefbl, NOCTENeHHo
paccevBaeTCcqd U cpeja CTPYHHOro notoka 76
cMmelunBaeTea co cpedoh 52

Korpa 6onslag YacTe cpeldbl 64 npoiget B
noeywiky 48 cpeabl, 4T0obbl Morma GbiTh
npodorKeHa peska/mexaHudeckas obpabotka,
JacTe cpeabl 52 MoxeT BbiTh Bo3BpalleHa ans
nononHeHus cpegdbl 64 B NoplHeBOM Hacoce 66.
Ana Bosepara cpedbl 64 B NOpLWHEBOW HAacoc 66
MCcnonb3yloT Hacoc 80  Ha  BO3BPATHOM
Tpybonpoecae 82, [Huwe 74 nopliHs
NOPLUHEBOrO  Hacoca  BTArMBalOT  ANg
NOCTYNNEHWA cpefbl 64 Ha NOBEPXHOCTE CKATUSA
AHvwa 74 nopwHaA. Mpr HeobxoauMMocTK, Ans
OTPUNLTPOBEIBAHUA OTXOAOB, HanpuUMmep, B
pe3yncTate pe3km M MexaHUYeckor copaboTkM B
BO3BpaATHOM TpybGonpoBode 82 MoxeT 6biTh
npedycMoTpeH cunetp 84. 3T1a duneTpaumnsd
npegHasHadeHa, rmaBHbIM - obpasoM, And
3aluUTel  OTBEpCTMA B conne 68 KW and
npedoTepalleHna 3abueaHua conna. lNpu peake
YepHbIX Wnm OPyrix napamMarH1THEIX
MaTepuanoB MoryT GbiTb TakKe WUCNOoNbL3oBaHO
MarHWTHoe pasfeneHuWe. Kak ykasaHo Boille,
yeunua, obecnevmBaemoro gHuuemM 74 nopuwiHe,
JOCTATOMHO ANA NpoTankMBaHus cpefsl 64
dYepea conno 68 Ana hopMUPOBAHUS CTPYHRHLIX
NOTOKOB 76, MMEIOWMX SHEPIUIO, AOCTATOMHYIO
AnA 9hheKTUBHOR MexaHU4Yeckorn obpaboTKu
3arotToBOK  78. MpenmyllectBaMn  STOTO
BapuaHTa M300peTeHns ABNAITCSH YMeHbLLIeHWe
cToMMOCTH  oBopyfAcBaHWA,  YBenuueHue
HafexXHOCTM W yBenuueHWe ©eaonacHoCTK
ofcny:;1uBatoLLEero nepcoHana.

Paboune xapakTepucTUKn nacbpeTeHns npu
NoOMyYeHW pe3cB, MNoKasanW, 4YTo OHKW Mo
MEeHbLUEA Mepe  aHanorMyHel, a  4acTo
NPEBOCXOAAT  W3BECTHLIE  XapaKTepPUCTMKM.
Camoe 3HauMTENLEHOE NpenMyLLecTBO
M30BpeTeHns NPOUCXOOUT U3  CNocoBHOCTU
PELUKNNPOBAHWA 1 NOBTORPHOMO UCNCMbL30BaHWSA
cpefbl, KoTopoe AnA MHOMMX  KOMNO3WLWA
cocTaBnAeT, Kak npasuno, or 20 go 100
LWKroB. [pyrum 3HauMTenbHBIM NPEUMYLLECTBOM
ABnseTca ynpolleHne obopydoBaHWa and
ornepaunid abpasvBHORW CTPYAHOWR pe3kn W
MexaHudeckold obpaboTtkn, paboTtarolero npu
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MeHbLLEeM JaBneHnn. 3N Npy3HaKn
obecneynBaloT 3HaYUTEMNEHOS CHWKeHWe
CTOMMOCTM W YMeHblUeHWe 33aBUCMMOCTW OT
onepatopoB 3Toro obopyaoBaHKUS.

YBenuyeHHasi KOrepeHTHOCTb  CTPYRHBIX
MNOTOKOB B HACTOALWEM M300peTeHUn NPUBOOMT,
KaK MNpaBWNO, K MOMyYEeHWIO PEe30B MeHbluel
WWPKHEI, NO CPaBHEHW C LWWPWHOW peaos,
nonydaemMblX B M3BECTHbIX  crnocobax, B
3aBUCUMOCTK OT pasMepa 4acTuy, abpaanBHoro
matepuana, ecnuM Bce Apyrde napameTpel
paeHbl. bonee yskMiA pe3 gaeT BO3MOXHOCTb
nonyynTs  Oonee  BLICOKME  TOYHOCTE U
paapelleHUe pe3kk U ABNAeTCH AoCTaToOuHO
3HAYUTENBHEIM  NPEeUMYLLECTBOM, YTOOBI ero
paccMaTpuBaTb OTAENbHO.

[na gaHHoro pa3avepa yacTuy abpa3nBHbIX
MaTepuanoB TakKke oOBHapy:KeHo, 4TO YMcToTa
noBepxHOCTHOM  0BpaboTkn  KpaeB  peaa
3HaUUTENBEHO  Nydle, dYem  MoxeT 6biTb
JOCTUTHYTa B W3BECTHLIX Npoueccax. B cBAan ¢
BO3MOXHOCTEH UCnonL3oBaThL YacTuubl
MeHblLIero pa3mepa, Yem B U3BECTHbIX
TEXHOMCIMAX, CTAHCBUTCS BO3MOXKHLIM NOMyYaTh
pesbl, KoTopble He TpebywT  onepauuii
NOBEPXHOCTHOW PMHULLHOR 06paboTkK Ha Kpato
peaa, yMeHbLasn yueno onepauui,
TPYOOSMKOCTL W KOMWYecTBO OBOopyACcBaHMUS,
TpebyeMoro aAnsA NpoM3BCACTRA.

Xota paboyne gaBneHWs, Wcnonbayemble B
HacTosIWeM MaobpeTeHu, CYLEecTBEeHHO HUKe
JaBneHWi,  WCNoNb3yemblX B WM3BECTHbIX
npoueccax abpasuBHOW peskn, oBHapyKeHo, 4To
NponM3BOgNTENBHOCTL pe3aHWA CpaBHWTENbHO He
cTpagaeT W BO MHOMMX CNyyasx Beile, Yem
MoXeT ObITb AOCTUTHYTa C NOMOLLBI0 U3BECTHOM
TEXHOMOIM.

Mpumeps!

Mpumepsl 1 -3

BeoaHeld  pactBop ryaposol  cmonsl, 40
mac.%, nony4yaloT cMellUBaHWeM CMOMbIl W BOAb
npuM  cnerka  MoBbILUEHHOW — TemnepaTtype,
NpUONM3NTENLHO 35°C, B TeveHue
NpUBNU3NTENEHO TPUAUATH MUHYT OO NOMHOro
pacTBopeHWa cMonbl. K nonydYeHHOMY Takum
obpazom pacTRopy A00aBMAT W pPacTBOPSAHOT
0,60 wmac.% JdealUeTUNUPOBAHHOMO LUEMNoYblo
BbICOKOMONeKynApHOro nonucaxapunpa MaHHO3bI,
rMoKo3bl W aleTunadmpa rmokypoHaTta kanmwa. K
3TOMY pacTBOpY A00aBNAKT OAMHAKOBLIA OObLeM
BoAHoro pacteopa 35 mac. % GopHoA KMcrnoTs! U
2,0 mac.% Gopara Hatpua 1 NepeMeLlBaloT 40
nonyyeHua rOMCreHHOM CMecH,
conpoBoxgaemoro WHWUUKMWUpOBaHWEM
obpazoBaHUs rnaporens.

K nonydeHHomy rupporeno nobasnawt 50
Jvacrteid SiC, nmeroLero Yactuuysl pasmepom 45
MKM (325 Mell), W TWwaTenbHO NepeMellnBakoT
[0 MOMyyYeHWs  TOMOTeHHol  aucnepcum
abpazmBHCro MaTepnana. Peaynetatom
ABNASTCA PhIXTBIA NOPOLWOK, Ha3biBaeMbIli
danee KOHUeHTpaToM WMCXOoAHOro BellecTsa.

YKazaHHyI0 KOMMNC3ULWI0 nUcxoaHoro
BellecTBa WCMONbL3YKT, Kak NpaBWno, B BWAe
CYXOro Mopollka M GMELUMBAT C PasfnuyHbIMU
JonsAMY BOoOsl B 3aBWCMMOCTM OT paamepa
OTBEPCTUA COMMa, Yepea KoTopoe sTa cpeja
JOMKHa NPoRTK B npouecce CTPYAHOW peskn K

MexaHUYeCcKor obpatoTku, BMECTe o
COOTBETCTBYHOLLIMMA Aonamu MEMKO

HnaMensyeHHoro abpasveHoro mMatepuana ans
Pe3Ku " MexaHWJYeCKor 06patoTKu.

MpeanoYTUTEnsHO, HO He oba3aTensHo, B TOM
cryyae, ecrnii 8Ty KOMMO3WLMIO He WCMONbayoT
HeMedneHHo, B Hee BBOOAT Hebonblloe
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KOMMHEecTBO napacgpmHoBOrO  Macna - unu
YIMEBCAOPOAHON  KOHCWCTEHTHOW CMa3sku B
KayecTBe YBMaXHWTENs Ana nNoAaBneHus
obpa3oBaHMa KOpkM. B npuvBeOeHHOW Huxe
Tabnuue | YKasaHbl XapaKkTepUCTUKK
NpUeMNeMbIX KOMNO3ULWMA An8  pasnuuHbIX
pasmepoB OTBepPCTHUA conna.

HdoBaBka mMacna B yKasaHHbIX Bblle
KOMMO3WLKMAX He TOMbKO 3amennser, HO M
npegoTepawaeT obpasoBaHue Kopku. OHa TalKe
perynupyeT kneikocts. MNpn Mancm cogepkaHuu
WM OTCYTGTBMM Macna 3sTa cpefa obnagaet
afresvel Kk Metannam, a Takke npununasTt K
pykam onepatopa. B cBAsM C  3TUM
COOTRETCTRYIOWEe  Macno  YyBRMAAKHWUTENS
ABMNAETCH KenaTenbHon Jo6aBKOR.

Ona ynydweHns peonornyeckux CBOACTB
rmgporens B Hero MoMHO Ao6aBnaTh
pacTBOPUMOE TUKCOTPOMHOE BeLUecTBO.

VHorga cpok roAHOCTW YKAa3aHHOW Bbllle
cpefsl NpU  XpaHeHWW  OrpaHUYMBaeTcH
arpeccyBHLIM BO3OSACTBMEM pocTa DakTepui
unun rpudkos. BeeaeHwe oueHb Hebonsworo
KkonuyecTea Buouuga, HanpuUmep MeTun- Wnu
naparvMopokcubeHsocata, Kak npaBuno, MeHee
1%, a 4Jacto meHee 0,5%, BO MHOMMX crydasx
NOMOraeT KOHTPONUPOBATE TaKOe arpeccUBHOE
BO3AeWCTBME.

Mpumepbl 4 - 26

Crneoyllwne KOMMOHEHTLl CMelwWBant B
nnaHeTapHoM cmMecuTene:

KomnoHeHT - Macc.gonu

MonubopocunokcaH - 35,0

CteapuHoBag kucnoTta - 21,5

CeeTnoe TypeLKoe KpacHoe Macno - 865

KoHCcUCTEHTHAas cmaska Ha  OCHoBe
yrnescaopoda - 35,0

[NonnbopocKnokcaH WMen MoneKynsapHbIA
Bec 125000, a oTHoweHWe Bopa K KpPemHWIO
cocTapnano 1:25. KoHoucTeHTHas cMmaska Oelna
aBTOMOSUMNBbHOW KOHCUMCTEHTHOW CMa3KoW ans
waccKn pupmel Exxon.

otn KOMMOHEHTbI nepemeLlBany B
YCMOBUAX OKpyKakLWer cpedbl 40 Tex Nop, Noka
He ObIna AOCTWUrHyTa romoreHHaa cMecb, U 3atem
JenunKn Ha yacTW. [ocne 3Toro B Kaxkayto 4acTb
BBOAMNK YacTuubl abpa3avBHONC MaTepuana w
nepemMellMBan ¢ HWMW, Kak MOKA3aHC B
Tabnuue |l, ang nonydyeHna abpa3neHbIX cpeg
cTpyiHOro notoka. [Ang nonyyYeHus BA3KOCTU B
cocTosHMKM  nokoa 300000 cll  kaxgyto
KOMMO3ULMIO perynuposanu BREASHWEM
CTeapI/IHOBOI?I KNCNOTbI.

Kaxayto 13 nenydeHHBIX KOMNO3WLWA cpefbl
WCNonbL30Banm ans pa3peaaHus
LIECTUMUNIMMETPOBOW ANOMUHWEBOW MNWTHI B
yKasaHHbIX B Tabnuvue |l ycrnoBusx. B aTOH
Tabnuue TalkKke NpuBeAeHbl peaynsTaThl OUEHKN
nony-veHHbIX pes3oB.

Kak nokasaHo B Tabnuue |, nonyqeHol
6bICprIe W BbICOKOKa4YeCTBEHHbIEe pea3bl.

Mpumepel 27 - 62

B atom cnydae 6bIN cHOBa nNpUMeHeH
6a30BbIi cocTas, UCNonb3yemblid B Mpumepax 4 -
26, KOTOpbIA ©ObIN cMewaH ¢ abpaanBHBEIMK
MaTtepuanamu, ykasaHHeimu B Tabnuue
BA3KOCTE KM B 9STOM  cfydae OGwina
OoTperynuMpoBaHa ¢ MOMOLWBK CTEapWHOBOW
KACNOTbl A0 BA3KOCTM B COCTOAHWM MOKOSA
300000 cfl: aToT cocTaB Gbl MCNONbL3OBaH ANA
pe3kn antoMUHUEBOR MNACTUHLI TOMNWWHOR 6 MM,
MapameTpsl 06paboTkK pesaHWem NpUBeaeHsl B
Tabnuue Il1.

Kak NMOHATHO crelnanucTy, YKasaHHble B
Tabnuue Il pesyneTathl U3MEpEHUS PUHULLHORA
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obpaboTku NOBEPXHOCTH WAMICTPURYIOT
WCKIIOMUTENEHO BLICOKOE KavyecTBO abpasvBHOK
CTpyWHON pesku.

MpuBeneHHble BhlLLE npumepsl
npedHasHaYeHsl Ang UncTpaut HacTosALWero
n3obpeTeHns, a He [OnA OrpaHWYeHns ero
obbema. Hacroswee naobpereHne onpegengeHo
M OrpaHU4YeHo MNpUBEedSHHOW HWKe dDOpMYNoA
naobpeteHna, B KOTOPOW uUanokeH obbem
NpUTAZaHNA.

®opmyna usobpeTteHus:

1. Cnocob peakn KU obpaboTkn abpasvBHOR
CTpyel, B KOTOpoM u4acTuubl abpaavBHOro
MaTepuana cycneHauMpylT B Tekyueld cpede
CTPYW W BhbITANKMBAaOT C BLICOKOA CKOPOCTHLIO W
NCA AABMeHWeM Ha 3aroTOBKY, OTNMYaloWAcs
TeM, 4YTO OPMUPYIOT YKas3aHHy cpegy W3
nonumepa, WMEeloWero XMMWYeckue CBA3M,
NpeuMyLecTBeHHO paspyllagMele B YCNOBUAX
BbICOKMX HanpsKeHWA cOBuMra M cnocolbHble K
BOCCTAHOBMNEHWIO,  BLITANKWBAOT Cpedy MU
cycrneHOUpPCBaHHbIA aBpasuvBHLIA MaTepuan Ha
3aroTOBKY ANA  Pe3kM KW MexaHWJeCKOHR
oBpaCoTkM B YCNOBMHAX HaMNpsKeHWA cOBura,
KOTOpbIE, npenuMyLecTBeHHO, paapLIBAOT
paspylwaeMole “ BOCCTaHaBNWBaEMEIE
XUMUYecKke cBAaKn 6ea paspbiBa OCHOBHOW Lenn
nonuMmepa,  BOCCTAHABNMBAKT  XMMWUMECKWE
CBA3M, pa30pBaHHbIE B MPOLECCE PE3KM WU
MexaHudeckerh o6paboTkM 1 BoaBpallaloT cpedy
W abpasvBHLIA MaTepuan ans MNOBTORHOMO
MCNoNb30BaHNSA.

2. Cnoco6 no n. 1, oTNUYaoWMUACH TeM, YTO
cpedy BblTankvealwT Yepe3a OTBepcTMEe AnA
obpazoBaHWs CTPYWHOrO NOTOKa NpPW AABMEHUN
14 - 80 Mla.

3. Cnocob no n.2, oTnuyatoWniica Tem, 4To
CTPYWAHBIA NOTOK BLITANKMBAKT CO CKOPOCTLIO 61
- 304 .8 m/c.

4. Cnoco® no n.1, oTnu4aWwuidca Tem, 410
YacTuupl abpaavneHoro mMaTepuana
XapakTepusyTca pasmepom 2 - 1600 mMKM.

5. Cnocob no n.1, oTnuuatoWnitca Tem, 4To
cpeda nNpedctaenaeT cobod BOAHBIA renkb,
nonydeHHbIi B pesynsTaTe MOHHOW  CLUMBKK
BOAOPAacTBOPMMOrO  MoMMMepa  NocpencTBOM
KenaTMHW3aTopa Ha  OCHOBe  COedWMHEeHUHA
metannoe Il - VIl rpynn  MNepuognyeckor
CUCTEMLI 3rEMEHTOR.

6. Cnocob no n.1, oTNUYaKWKUACA TEM, UTO
cpena ABnseTcH 0e3B04HbIM
nnacTMOULUPOBaHHBIM MOMNMMEPOM,
obpaayloWmUM  MEKMONEKYNAPHEIE CBA3M C
oGpaaoBaHmeM rengd.

7. Cnoco6 no n. 5 unn 6, oTnnyalowmMincs
TEM, UTO reflb MMEeeT BA3KOCTL B COCTOAHMM
nokos 100000 - 500000 cll.

8. Cnocob no n.1, oTnUyYaloWKUACH Tem, 4To
cpena npeacraenaet coboid BOAHLIA rnaporens,
nonyyeHHbIA B peaynbTate  obpa3oBaHWA
MEKMONEKYNAPHLIX BOACPOOHBIX CBA3ER Yy
BOAOPACTBOPUMOrO MONMMepa, CoAepXallero
OT, NpubnuantensHo, 1 go, npubnuantensHo, 20
06.% MapOKCUNBHBIX rpynn, nog aerhcTerem
MenaTuHusaTopa, CoAepXallero coefMHeHue
metanna I - VI rpynn [lepwoaounyeckein
CUCTEMbI 3MIEMEHTOB.

9. Cnocob no n. 1, oTnMYaloWWAcH Tem, YTo
CTPYWHBIA MOTOK 0OOpaayloT npoTankuBaHuem
crylleHHo/A BoaHol cpefdbl 4epe3a  Ccomno,
MMeloLee BHYTPEHHIOID MOBEPXHOCTE BXOOHOMO
KaHana W BHYTPEHHIOW NOBEPXHOCTL BbIXCAHOMO
OTBEPCTUS C COEAUHWTEMNbHOW MOBEePXHOCTLHO
nepexogHorW  30HbI,  NpUYeM  MOBEPXHOCTh
BXO[HOrO KaHana, MOBEepPXHOCTb NepexoaHoR
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30HBl U NOBEPXHOCTL BLIXOOHOMO OTBEPCTUA
HaXOOATCH B KOHTaKTe €O CrylWeHHORW BOOHOW
cpedol, npoxogdsuen depes  comnio, a
NOBEPXHOCTL NEPEXOAHOW 30HBI U NOBEPXHOCTL
BbIXOOHOIO OTBEPCTUSA ODpasytoT HenpepbiBHYO
KpMBYK ©e3 paspuIBOB.

10. Cnocob no n.4, oTnuyalowniica Tem, YTo
B YyKkasaHHyto cpefy BBogaT go 50 mac.%
abpasMBHbLIX YacTuL,.

11. Cnocob no n.5, oTnuyalowniica Tem, YTo
BCOOPACTBOPUMEIA  NonMMep SBMsSeTcA
KOMMOHEHTOM, BbIGpaHHBIM M3 rpynnel,
codepxallen BbICOKOMONEKYNAPHEIE
nonvcaxapugsl, Takie, Kak ryapoeasa cmona u ee
rMOPOKCUNPONUNICBEIE NPOU3BOAHLIE,
NpPOU3BoOHbIE Lennnoasl, BKNOYAOLWKe
KapBOKCUMETUNATUNLEMKMIO3Y, NN
CUHTETMYeCKMe TMOPOKCUIbHBIE
DYHKUMOHANEHBIE  MonuMepsl,  coaepxaliuve
nonuakpunaMmma, v NCNUMOKCUMETUNEH.

12. Cnocob no n.8, oTnuyaloWwniAca Tem, YTo
yKasaHHaa cpefa cofdepiut 1 - 20 o06.%
BOZOPAacTBOPUMMOro nonumepa.

13. Cnocob no n.5, oTnuyalWwniAca Tem, YTo
BoOHaa cpepa cogepkut 50 - 75 mac. %
ryapoeo cmonsl. 30 - 40 mac.% ©GopHOR
KMcnoTbl U 1,0 - 2,5 mac.% GopaTta HaTpus.

14. Cnocob no n.1, oTnuyalLWwuiica Tem, YTo
B CIYLEHHY0 BoAHylO cpedy BeBogaT go 10
Mac.% yBNaKHAKLEro Mmacna.

156. Cnocob no n.1, oTnuyalWwnidca Tem, YTo
B CryWeHHyo BOOHyw cpedy gobaendwr
duouna.

16. Cnoco6 no n. 8, oTNM4awLWmMACH TeM, YTO
AN yhyJdlleHWs peonorMyeckMx CBOWCTR
Jo6aBnawT  pacTBOPUMOE  TUKCOTPOMHOE
BeLlecTBO.

17. Cnoco® no n. 11, oTnMyaoWWiAca Tem,
4TO K XenaTwWHuaaTtopy gobasnstor 0,25 - 0,60
Mac.% BLICOKOMONEKYNSpHOMO nonucaxapuaa.

18. Cnocob no n.12, oTnuyarWwMinca TeM, YTo
nonuvcaxapwng CoaepKAT JealeTunmpoBaHHoe
LWEenoYsHo npouasogHoe ayetunacdpupa
nonvmepa, BeIOpaHHOMO W3 rpynnel, COCTOALLER
M3 MaHHO3kLI, MMOKO3kI, IMIOKYpoHaTa Kanua U nx
cMeced.

19. CocTtaB Ana pexywed abpasnBHOR
CTPYM, codepxawnin abpasmvBHble 4YacTUUb,
AUcrneprupoBaHHele B KOMMNO3WLWK NonumMepa,
oTNMYaKWMiAcas Tem, 4YTO NONUMep MMeeT
XUMUYECKNE CBA3M, NPEUMYLLECTBEHHO
paspylwaemole B YCroBUAX BLICOKMX
HanNpsKeHWdA casuira WM cnocoBHble K
BOCCTAHOBMNEHWID B YCMOBUAX  HW3KUX
HaNPsKEHWA, NPK STOM KOMMO3UL WA NonuMepa
MMeeT BA3KOCTb B COCTOAHMM nokod 100000 -
500000 cl1 n gnHamuyeckyro BsA3KocTs 3000 -
30000 M B ycnoeuaAx cagura, oByCcrnoBnNeHHbLIX
TeyeHWeM cpefbl Yepes3 OTBepCcTWe, uMmetollee
anametp 0,1 - 1,0 MM npn gaeneHnn 14 - 80
MMa.

20. CocTtas no n.19, oTnuuaWKics Tem, 4To
paspyLllaemMble " BOCCTAHaRNMUBAEMbIE
XUMNYECKNE CBA3N ABMAKOTCA
renectpasyiolMMA  nonepeYHbIMKM  CBA3AMNA,
BblOpaHHLIMKU U3 TRYMMLI, COCTOAWER U3 NOHHBLIX
CBA3EHA U MEXMONEKYNAPHLIX CBA3EHA.

21. CoctaB no n.20, oTNM4aLWWACA TeM, YTO

COOSPKUT BOJHbIA rMaporenb
BOOOPACTECPUMOrO nonumepa "
}KenaTrHUsaTop.

22. CocTas no n.21, oTnMYalWUics Tem, YTo
BOOOPACTBOPUMEIA nonumep COOEPKAT
ryapoByH CMOMY W ee TUOPOKCUNPONKNOBLIE
NpPOU3BOOHbLIE, NpPOU3BOOHbIE Lennonostl,
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codepxalne kapBboKCUMETUNITUILENTTIONO3Y,
WMWK CUHTETUYEeCKMe NonuMepbl ¢ KOHLEBbIMK
TMOPOKCUITEHBIMIA rpynnamu, cofepxaline
nonvakpunamua, K1 - NONACKCUMETWNEH, a
KenaTUMHU3aTOP COOSKUT OKCWL MeTanna unu
MeTannoopraHUHYEecKoe  COedWHEHWe  Ongd
aktTMeauun  obpasoBaHuA rmgporens,
cogepalero  KOMNOHeHT, BblOpaHHbBIA K13
rpYNNbI, coaepxallei GopHyto kucnoty, Gopar
HaTpWg, MeTannoopraHuyeckie coeguHeHWd
MeTanna, no MeHblel Mepe, caHoi 13 rpynn
- VIl rpynn NepruoindeckoiA  CUCTEMEI
3MNeMeHTOB, U UX CMEeCHU.

23. CocTtae no n.21, oTNU4aKWMACH TeM, 4TO
HKenatuHusaTop ABNASTCA
MeTannoopraHUYeckuM coeguHeHWem Metanna,
BblOpaHHOrO K3 rpynnbl, COCTOAWER U3 TUTaHa,
antoMUHKUS, XpoMa, UWHKA, UMPKOHWS W KX
cMmeced.

24 CocTaB no n.21, oTnu4aLWmMica Tem, 4YTo
rngporens COAEPXNT 1 - 20 06.%
BodopacTeopumore nonvmepa U 80 - 99 mac.%
BOAbI.

25. CocTtae no n.21, oTNU4aKWMACa TeM, 4To
JOMNOMHWTENBHO  COOSPXKUT  BOAOPACTBOPUMOE
TUKCOTPOMHOE BELLEeCTBO.

26. CocTtae no n.21, oTNU4aKLWMACA TeM, 4TO
nonumep rngporend cogepxut 50 - 75 mac.%
ryapoBOW CMOIbI, BCTYNMBLUEA B peakuno ¢ 30 -
40 mac.% GopHOH kucnotel U 1,0 - 2,5 mac.%
Oyphl.

27. CoctaB no n.21, oTnuyarLwmica Tem, 4To
pononHuTensHo cogepxut 0,25 - 0,60 mac.%
BbICOKOMOMNEKYNAPHOrO  BOAOPACTBOPUMOIC
nonuvcaxapmuoa.

28 CocTaB no n.27, oTnu4aLmMica Tem, 4YTo
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nonuvcaxapwug cogepxuT AeaueTWNUpoBaHHLIA
Weno4velo aueTunadup rMoKypoHaTa Kanws.

29. CocTas no n.21, oTnv4aWuiics Tem, 4To
JononHutensHo cogepkmnt 05 - 10 wmac.%
YBNaXHAOLWEro Macna.

30. CocTas no n.19, oTnMYaLUAcs TeMm, 4To
abpasaneHle qacTuubl cogepxar OKWUCb
antoMUHKUS, OKUCL KpeMHWs, rpaHar, Kapbug
Bonbthpama, kapbua, KPEMHUS U UX CMECH.

31. Coctas no n.19, oTnuyarWKics Tem, 4To
COOEPKUT 6e3B0aHbIA renb
nnacTUULMPOBAHHOTO  CLIWTOMO
MEKMONEKYNAPHLIMA NOMepeYHbIMA CBA3AMU
nonuMepa v UMeeT BA3KOCTb B COCTOAHNKA NOKOA
100000 - 500000 c.

32. Coctae no n.31, oTnM4aLWUACA TeM, 4YTo
nonumMep ABMAeTcA NONUOOPOCUNOKCAHOM,
MMeloWM  MeKMOoneKynsapHele  cluuMBalow e
£BA3K BopKUcnopoa.

33. CocTas no n.32, oTnvYaWuics Tem, 4To
nonubopeocunokcaH WMeeT mon.eec 200000 -
750000, a aTOMHOE OTHOWeEeHWE Bop - KpeMHUA
cocTanseT 10 - 100.

34. CocTtae no n.19, oTNM4aKLWKWACA TeM, 4YTO
abpa3anBHble 4YacTUUBl WMET MaKCUMansHLIA
pazmep 2 - 1400 mkm.

35. CocTtae no n.19, oTNMYaKLWHWACA TeM, 4YTO
abpa3anBHble 4YacTUUbl UMEHT MaKCUMansHLIA
pazmep 10 - 200 MKM.

36. CocTas no n.19, oTNMYarLWKUics TeM, YTo
abpa3anBHble 4YacTUUBl UMET MaKCUMansHLIA
pazmep 20 - 100 mMKM.

37. CocTar no n. 19, oTNUYaOWKUACA TeM,
U4TO MMEET BA3KOCTh B COCTOSHMKM nokos 300000
ofl.
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TABJTMUA |

Paamep Bopa Macno | ABpasusHblil | CTaTuyeckas
Mpumep | oTBEPCTUA Martepuan BA3KOCTL B
(MMm) (06.%) | (06.%) conne
1 0,129 20-50 | 1-10 0-20 72000
2 0,254 10-20 | 0-5 0-20 368000
3 0,635 7-12 0-3 0-20 4520000
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TABJIULA II

A B C D E F G H |l J K L M

4 SiC |40 |220 |0,508|40,6 |21000 |25,4(1,47 |0,94 (1,550|1,855|80,0

5 SiC |25 [220 |0,508(6,35 |28000 (50,8(0,76 |0,51 |1,500(1,000]12,50
6 reanar |50  [220 |0,508(6,35 |28000 [25,4(2,29 |1,4 |1,636(2,750]|12,50
7 BC |58 |320 [0,381|1,9 |50000 |50,8(0,76 |0,76 |1,000|2,000f 5,00
8 SiC |58 |320 |0,381(1,9 |51000 |50,8/0.71 |0,94 |0,757|2,467] 5,00
9 SiC |58 |320 |0,381|1,8 |50000 |50,8|0,81 10,79 (1,161|2,067] 5,00
10 [SiC |58 [320 [0,508(19,1 |51000 |50,8|1,65 0,84 [1,970]1,650(37,50
11 |[SiC |58 [320 |0,508{19,1 (51000 (50,8(1,83 (0,81 |2,250(1,600|37,50
12 [SiC |58 [320 |0,508{19,1 (51000 (50,8(1,65 (0,84 |1,970(1,650{37,50
13 |SiC |58 |500 [0,381|1,9 149000 |25,4(0,94 |0,89 |1,057|2,333] 5,00
14 |SiC |58 |500 [0,508{1,9 [49000 |25,4(0,89 |0,76 |1,167|1,500] 3,75
15 |[SiIC |58 |[320 |0,508{1,9 |49000 |50,8(0,97 (0,84 [1,152|1,652| 3,75
16 |[SiC |58 [320 10,508(1,9 |48000 |25,4(1,02 |0,89 (1,143|1,750( 3,75
17 |SiIC |58 |320 |0,508{12,7 {50000 |50,8|1,73 |0,89 |1,943|1,750(25,00
18 [SIC |58 [320 ]0,508{1,00 |50000 |50.,8(2,03 |1,14 [1,778{2,250|50,00
12 |SiC |58 |320 [0,508{1,50 [50000 |50,8(2,49 (1,09 |2,279|2,150|75,00
20 |[SiIC |58 (320 |0,508[1,9 [48000 (25,4(1,14 |0,81 |1,406{1,600| 3,75
21 |[SiC |58 (320 [0,508]1,9 |48000 |25,4|0,84 |0,86 (1,088)1,700( 3,75
22 |SiC |26 |320 |0,305{12,7 |67000 |25,4|1,45 |0,89 |1,629{2,917141,67
23 |[SiC |25 (320 [0,305|12,7 (67000 [25,4(1,63 |1,12 |1,455(3,667|41,67
24 |SiC |25 (320 |[0,305{12,7 |67000 |25,4|2,03 |1,27 (1,600|4,167(41,67
25 |SiC |25 |320 10,254|12,7 {67000 |25,4(1,02 (0,51 |2,000|2,000/50,00
26 |[SiC |25 [320 [0,203|12,7 |67000 [25,4(0,82 |0,46 |1,944(2,250|62,50

YcnoeHble 0603HaYeHWA:

A - HOMEp npumepa
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B - oBpaanBHbIA MaTepnan

C - copepxaHue, mac.%

D - meuw

E - amameTp conna,mm, [dn]

F - paccTosiHve OT cpesa conna A0 NOBEPXHOCTU NOANOXKN, MM, [SOD]
G - naBneHue, klNa

H - ckopocTe nogaduv, MM/MUH
| - Bepx pesa, mm, [ki]

J - HM3 pesa, MM, [Kb]

K - cooTHoweHue pesa, ki/kb
L - cooTHoOweHwWe kb/dn

M - cooTHoweHnne SOD/dn.

10-
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TABNTUUA |
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A B Cc D E F G
27 SiC 220 12,7 50,3 127 1,35
28 SiC 220 12,7 50,3 1562,4 1,563
29 SiC 220 12,7 50,3 177,8 1,37
30 SiC 220 12,7 50,3 203,2 1,89
31 SiC 220 12,7 50,3 228,6 1,83
32 SiC 220 12,7 50,3 25,4 1,03
33 SiC 220 12,7 50,3 25,4 1,27
34 BC 320 1,9 49,6 50,8 0,85
35 BC 320 1,9 49,6 50,8 1,18
36 BC 320 1,9 49,6 50.8 2,34
37 BC 320 1,9 49,6 50,8 1,6
38 BC 320 1,9 49,6 50,8 1,11
39 SiC 320 1,9 48,3 50,8 0,82
40 SiC 320 1,9 48,3 50,8 0,68
41 SiC 320 1,9 48,3 50,8 0,7
42 SiC 320 12,7 48,3 50,8 0,91
43 SiC 320 12,7 41,4 50,8 1,34
44 SiC 320 12,7 34,5 50,8 1,32
45 SiC 500 15,9 52,7 50,8 1,26
46 SiC 500 15,9 52,7 25,4 0,67
47 SiC 500 15,9 52,7 25,4 1,33
48 SiC 500 15,9 52,7 50,8 1,34
49 SiC 500 15,9 52,7 76,2 2,89
50 SiC 500 1,9 48,3 25,4 0,73
51 SiC 500 1,9 48,3 25,4 0,58
52 SiC 500 1,9 48,3 25,4 1,44
53 SiC 500 1,9 48,3 25,4 1,59
54 SiC 500 1,9 48,3 25,4 0.39
55 SiC 500 1,9 48,3 25,4 0,72
56 SiC 500 1,9 48,3 25,4 0,38
57 SiC 320 1,9 50,3 50,8 2,1
58 SiC 320 1,9 50,3 50,8 2,7
59 SiC 320 1,9 50,3 50,8 3,7
60 SiC 320 1,9 49,4 25,4 1,6
61 SiC 320 1,9 49,4 25,4 1,74
62 SiC 320 1,9 494 | 254 1,94
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YcnosHbie 0603HaYEHMA:

A - HOMep npumepa

B - o6pasuBHbIi maTtepuan

C - mew

D - paccTosiHue OT cpesa confa A0 NOBEPXHOCTU NOAJIOXKA, MM
E - naneHue, kla

F - ckopocTb Nogadv, MmMm/MnH

G - Ra, MKkm

_21-
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