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IMocTanoBka mpodJeMbl. B TexHOMOTHU 00paOOTKH MOJIC3HBIX UCKOTACMBIX
MIPOIECCHI TOHKOT'O U3MEIbYCHUS (IUCIIEPTHPOBAHUS) SIBIISIOTCS CAMBIMH SHEPTo-
EMKUMHU. B CBSI3U ¢ 3THM aKTyaJbHOH SIBJIICTCS MPOOJieMa YCTAaHOBJICHUS OINTH-
MaJIbHBIX YCJIOBHU W3MelbdeHHs. [locienHue OTKPBITHS B (DU3UKE MPOYHOCTH
U pa3pylIeHHs JaIH TOJYOK UCCIICTOBAHUIM (PH3UUIECKOI0 MEXaHU3Ma U3MejIbye-
HUs1. DopMUpPOBAaHUE HOBOT'O MOAX0/1a K UCCIeN0BaHUIO () (HEKTOB TUCIIEPTUPOBa-
HUS B TIpoIleccax pas3pylmieHWss W M3MEIbUYCHHsST OCHOBAHO Ha HCIOJIb30Ba-
HUM MPUHIIMITA TT0I00US YHEPTETHYSCKUX CIIEKTPOB MPH pa3pyIIeHUH J1abopaTop-
HBIX 00pasloB M TOPHOTO MaccuBa [1], 3aKOHOMEPHOCTEH pa3phIBHBIX (pelakca-
IUOHHBIX) aBTOKOJICOAHUH KOHJICHCHPOBAHHOTO BEIECTBA B TCOPHH IpeIpaspy-
nieHus [2], BeIBoga 00 onpenesiFoIield poin HaKOIICHUS ToBpexacHu [3] B MO-
AeNAX 00beMHO-1e(hOPMHUPOBAHHOTO COCTOSTHUS TOPHBIX TTOPOI.

CornacHo uccienoBanusaM [4], meton akycTudeckoit smuccuu (AD) naet uH-
dbopmaruio 000 Bcex CTaUAX KHHETHYECKOTO Tpoliecca pa3pymieHus (TperiuHo-
oOpa3oBaHue, JUCICPrUPOBaHUE, IPOOICHUE) M OXKUAAEMBIX d(PQPeKTax H3MeIb-
YeHHs. Beaynmumu akyCTHYeCKMME XapaKTepUCTHKAMHU B MPOrHo3e 3(h(HEKTOB n3-
MEJIbUCHUS SBIISTFOTCS YACIbHOE aKyCTHUECKOE M3ITyUYeHUEe, KHHETHKA aMILTUTY U
aKTUBHOCTH AD Ha CTaJIMH 3anpeaeibHoro aeopmuposanus. B [5] mokaszano, uro
CYIIIECTBYET KOPPEIIAIMOHHAS CBSA3b aMILIUTY/IbI aKkycTudeckux curaaioB (AC) ¢
pasMepoM paspylieHUs MPH CKATHU J1a00paTOPHBIX OOPA3IOB TOPHBIX MOPOJ H
ylapax 4acTHII B TMPOIECCe CTPYWHOTO M3MebueHHs. M3 3TOoro ciemyer, 4To W3-
MEHEHHE pa3MepOB YaCTHII B MPOIIECCE U3MEIbUCHUSI 00YCIOBHUT TPaHCHOPMAIIHIO
aMIUTATY IHBIX pacnpeneneHuid AC.

[TpoBepka TEOPETUIESCKUX BBHIBOJIOB O IPUMEHUMOCTH aKyCTHYECKOTO0 METO/1a
JUIE MOHUTOPHHTA TpOIlecca M3MEIbUCHUS MPOBOAMIACH HA MPHUMEpPE CTPYHHOMN
MEJIbHHIIBI, MEXaHU3M KOTOPOHW O0CCIIeUunBaeT TEXHOJIOTHYECKHUE TPEOOBAHUS TI0-
JYYCHUS] TOHKOJIHUCIICPCHBIX aKTHBHUPOBAHHBIX MIOPOIITKOB MUHEPATBLHOTO CHIPBSI.

B pabotax [5 — 7] anpoOupoBaH aKyCTHYECKU MOHUTOPUHT PaOOTHI CTPYH-
HOW MEJIBHUIIBI JIJIi KOHTPOJIS 3arpy3KH CTPYH MaTepHalioM U KPYIHOCTH U3MEIb-
YaeMbIX YaCTHUIl. PeXUM M3MeTbUeHUs OLIEHUBAJICS 10 KOJUYECTBY M3MEIIbUECHHO-
ro TPOAYKTa, PACYCTHON BEIMUYMHE MPOU3BOIUTEIHLHOCTA MEIHHHIIBI M CTCIICHU
JMCIIEPCHOCTH TPOAYKTa. McbITaHUs MOKa3aJid, YTO MPOU3BOIUTEIIBHOCTH MEITh-
HUIIBI OTKJIOHSIETCS OT MaKCUMAJIBHOTO YPOBHSI B CITydasx, KaK IMeperpys3Kku, TaKk u
HEJIOTPY3KHU CTpyH. M3MepeHne ypoBHS aKyCTHYECKOM aKTMBHOCTH 30HBI MTOMOJIA
MIPOBOJIMJIOCH C IMTOMOIIBIO JTATYMKA, COSMHEHHOTO C JIATYHHBIM BOJTHOBOJIOM, YC-
TAHOBJICHHBIM BHYTPHU TIOMOJIBHOH KaMmepbl MeIbHUIBI. Ha OCHOBE »KCIIEpHMEH-
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TAJIBHBIX PE3YyJIbTATOB OBLIH YCTAHOBJICHBI 3aBUCUMOCTHU aMILIIUTY AC ot pa3mMme-

POB M3MeNbYaeMBIX YACTHIl, a TAakkKe aKycTHueckoil axtuBHOcTH N (CKOpocTH
cuera AC) OT pexxuma 3arpy3Ku CTpyH.

Ieab 1aHHOM padoThl — Ha OCHOBE aHa/IN3a U 000OIIEHUS OINBITHBIX JaHHBIX
aKyCTUYECKOTO MOHHUTOPHHTA TIPOIEcCa CTPYHHOTO H3MEIhYCHHS CHOPMYITHPO-
BaTh OCHOBHBIC MPHUHIIAITBI ONTUMU3AINH 3TOW TEXHOJOTHUU TPHU TOJYUYECHUU pa3-
JUYHOTO BHJIa TOHKOAWCTICPCHBIX MMOPOIIKOB.

Coaep:xkanue ucciaeJ0BAHUN. DKCIEPUMEHTAIbHBIE HCCIEAOBAHUS IPOBE-
neHsl B JabopaTopHoi cTpyiHOU MenbHUIlE YCH-20 mpou3BOIUTETEHOCTHIO
1o 20 xr/a u npomsimmuieHHOW YCH-2000 — mo 2000 xr/4. [Ipow3BOANTENTBHOCTH
71a00paTOPHON MEIBHHUIIBI Ha KBapleBoM Ilecke cocraBmia G = 3 — 5 kr/4 npu
naBieHuu cxatoro Bo3ayxa P = 0,3 MIla u gactoTe BpameHus: poTopa Kiaccudu-
katopa N = 2000 wmun . IIpOM3BOAUTEILHOCTh MPOMBINUICHHOH MEIbHHIIBI
Ha IIUPKOHOBOM KoOHIeHTpaTe coctaBisuia 0,6 — 1,1 1/4 mpu P = 0,5 - 0,6 Mlla,
n =84 — 180 mun".

Oco0OEHHOCTH METOJHMKHU aHAIHM3a aKyCTUYECKHX CHUTHAJIOB COCTOSUTH B ClIe-
nytomeMm. PaccmarpuBaiiice AC B 30HE W3MENBYEHUS MIPU 4aCTOTE PETHCTPALAU
400 kI'r. 3a BeIOpaHHbIH HHTEpBa BpemeHH (ropsiaka 1 — 100 mMc) BeUUCITSUTHCH

3HAYCHUS] MAKCUMAIIBHOH A4 ¥ YCIIOBHO CpeIHEH A, aMILUTUTYIbI, CyMMapHOH Ny

u yactHou N AKTHBHOCTH (MMII/C) aKyCTHUECKOTO U3ITyYSHHS 30HBI TIOMOJIA.

Amax

[Tpu 3TOM B ompeneneHuu A, . YIUTHIBAIUCH CUTHAIBI C TOJIEBHIM YIaCTHEM
oonee 1 % (6omnee 10 AC); BennunHa 4., coorBeTcTBOBaNA 50 %-HOM AaKTHBHOCTH.
[lpu orneHKe MCKIIOYAIUCh CUTHAIBI «iryma» ctpyn (N, ¢ aMImmuTyaoi MeHee
1 — 2 MB), Tak uTo6bI BenmunHy aKyctuueckoii aktuBHocTH N = (Ny— N,) / 7
MIPAaBOMEPHO CUHUTATh MPOMOPIHOHATLHON YUCITY COyIapeHUN YaCTHUIl C BOJTHOBO-
JIOM.

3amucy aKyCTHYECKUX CUTHAJIOB aHATM3UPOBAIUCH B Pa3HbIE MOMEHTHI MPO-
1ecca M3MeNbUYCHUS, XapaKTePHBIC TSl PAa3IMYHBIX COCTOSHUN CTPYH: HA4aJIO 1MO-
Ja4y MaTepuaia B CTPYIO, IEPUOJ MHTCHCHUBHOTO W3MeEIbUYeHHS (pabounii pekum
HE MEHEee JICCATKOB CEKYHJI) M 3aKJIFOUUTEIbHYIO CTAJUI0 Pa3rpy3KH CTPYH, Mpej-
BapSIOIIYIO PEXXUM «(HOHOBOTO IITyMa» CTPYH.

Hccnenoanus mokaszanu, 4ro aKycruueckue mapamerpel N, Ny, 4, 30-

max !
HbI TIOMOJIa 3HAYUTEIbHO M3MEHSIOTCS O]l BIMSIHUEM CTENEHU 3arpy3Ku CTpyH
MaTepuaioM (Tmeperpyska, Helorpy3Kka, paboduil pekuM), 9acTOThI BPAIICHHS PO-
Topa KiaccupukaTopa U JaBJICHUSI SHEProHOCHUTENsI. B 3Toil CBSI3U B 4MCIO U3Y-
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YaeMbIX TEXHOJOTUYECKUX IMapaMeTpPOB BHECEHO HayajJbHOE JAaBJICHUE CXKATOTO
Bo31yxa (Mepea UCTeYCHUEM M3 COIlIa), YacTOTa BPAIICHUS POTOpa KiacCU(pUKa-
TOpa, CTENEHb 3arpy3Ku CTPYH MaTEepUaIoM.

O6paboTka pe3yabTaTOB MPOBEACHHOTO HUCCIIEIOBAHUS MO3BOJIMIIA CPABHUTH

KMHETHKY aKyCTHUECKOH akTUBHOCTH N M aMILTHTYZ A, MAKCHMATIbHBIX 3HaUe-
HUN aKyCTHUYECKHUX CHUTHAJIOB B pabodueM pekKMMe M3MEJIbUCHHS, a TaKXKe aMILId-
TYJHBIC PACIPEACICHIS aKyCTUYCCKHX CHTHAJIOB MPU Pa3IMIHBIX 3HAYCHUSIX JIaB-
JICHHUSIX DHEPTOHOCHTENIS B pab0oveM PeKUME U Ha CTaJIUU Pa3TPy3KH CTPYH B 3aBH-
CHUMOCTH OT PeKUMa KiIacCH(pHUKAIIH.

CBsi3b  aMILTUTYABI A, C TIOKa3aTeleM JUCIEPCHOCTH H3MEIbYCHHOTO
MPOAYKTa YCTAHOBJICHA B YCJIOBHAX pa0boThl MenbHUII YCH-20 Ha pa3inuyHbIX
MaTepuaiax: IMIaMoT, IJIaK, K3BECTHSK, YroJib, KPYITHOCTh — MEHee 2 + 3 MM.

[lpuBemeM pe3ynbTaThl OIECHKH JHCIEPCHOCTH 110 BEJIUYHMHE YACIbHOM
IOBEPXHOCTU S (M*/r) Ha npuGope T-3 Tosaposa: wamot — 0, 17 + 0,28; u3sect-
Hsk — 0,3 + 0,68; razossriit yroms — 0,97 — 1,88; Oypsriit yrons — 1,11 + 1,32, nup-
koH — 0,55 + 0,59.

CnenaH BBIBOJ O TOM, YTO YCTAHOBJICHUE MaKCUMAJIbHBIX 3HAYCHHUU A, aM-
wmtyn AC B Havdaie pabodero pekuMa uM3MelbdcHHs (NEpBbIe CEKYHJBI) W Ha
CTaJIMU Pa3TPy3Kd CTPYH TMO3BOJISET OCYIICCTBISATH KOHTPOJIL KAaueCTBa WU3MEJb-
YEHHOTO MPOoayKTa (pa3MepoB YacTHI M yIeIbHOU moBepxHOCTH [8]).

B mporecce akycTHYeCKOr0o MOHHTOPWHTA ITOKA3aTelId JUCIECPTUPOBAHHUS
OLICHUBAJIM HA OCHOBE 1071 MajmoaMIuTyaHbeix (MeHee 20 — 40 MmB) AC B oOmieit
BEJIMYMHE CYMMAapHOTo cdeta. Mcxoms W3 SKCIepUMEHTAIBHBIX JaHHBIX, d3PQPeKT
TpaHchopMaMu KUHETHYESCKOH SHEPTUU YCKOPEHHBIX CTPYSIMH YaCTHIl B aKyCTH-
YECKYI0 SHEPTHI0 MPHU Pa3pyIICHUH YacTHI[ yAapaMHd MPSIMO HPOMOPIIUOHATICH
3HAYEHUSIM A,,,, MAKCUMAIBHBIX aMIUIUTY U 4acToTe nosBiaeHuss AC B 30HE MO-
MOJIa, T.€. COOTBETCTBYIOMLIEH akycTudeckoit aktusaocTd N (7).

B cornacuu ¢ moJiydeHHBIMH pe3yJIbTaTaMM MpeJyIaracTcs JJIs OICHKH OIl-
TUMAJIBHOCTH PadOThl MEIBHUIIBI (C MaKCUMAJIbHOM MPOHM3BOJUTEIIHLHOCTHIO) WC-
10JIb30BaTh KpUuTepuil K, (B/C) HHTEHCHUBHOCTH aKyCTUYECKOTO M3JTYYCHHUS 30HBI
nomosta. Ero BenunHy paccYyuThIBaEM KakK MPOU3BEICHUE MaKCHMAIbHOW aMILIH-

Ty bl Ayq (B) Ha 00uyro (cymmapHyo) Ny aKyCTHYECKYIO aKTHBHOCTb (c™!) 30mbI

nomona Ko, = A, - Ny (B/c). O6paboTka sKcriepUMeHTaIbHbIX JaHHBIX MOKa3a-

Jla IUPOKUK JHana3oH BapbUPOBaHUS KpUTEpUS K, B PA3IUUYHBIX PEKUMAX W3-
MEJIbYECHUS, OTINYAIIIUXCA IPOU3BOAUTEIBHOCTHIO CTPYUHON MEIIbHULIBL.
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AHanu3 BIUSHUS TEXHOJIOTMYECKUX MapaMeTpOB HA aKyCTHUYECKHUE XapaKTe-
PUCTHKHM 30HBI TOMOJIa TIOKa3ajl BO3MOKHOCTH OIICHKH CTEIEeHHU MPUOIKCHUS
mporecca K ONTHMAJIBHBIM YCIOBUSM IO BelIWYUHE MOKa3atelns Ky (T/umi) 3¢-
(hDEeKTUBHOCTH M3MENBYCHHUS, OMPEACISIEMOr0 KaK OTHOIIEHHE MPOU3BOAUTEIBHO-
cTH MeJIbHUIIBI G K cCyMMapHOU (MpeacTaBUTEIBHON TSl padodero pexuma) aky-
CTUYECKOW aKTMUBHOCTH 30HBI moMoja. [Ipu 3ToM HUpKYyIUPYIOLIYI0 HArpy3Ky B
CHUCTEME€ IMOMOJa MOKHO OIEHUTh OTHOCUTENIBHBIM aKyCTHYECKUM KO3 uiueH-
toM K= N/ N4, 7€ N, N,z — COOTBETCTBEHHO TEKyIIasi M HadasibHasA (B MOMEHT
3arpy3Kd MaTepuaia) aKyCcTu4eckas akTUBHOCTh. COIJIaCHO OTBITHBIM JIaHHBIM B
paboueM peKMMe U3MENIBYEHUS C YMEHbIIEHHEM K, pacTeT BeNUYnHA K.

Ha ocHoBe M3ydeHMsi B3aUMOCBSI3€M HCCIEAYyEeMbIX TapaMeTpoOB C IOKa3are-
JSIMA MU3METTBYCHUS IS TOMCKA ONTHUMANTBHBIX YCIOBHH TOHKOTO W3MEJbUCHUS
(mucneprupoBaHus) MPEAIOKEHBI CISTYIONUE aKyCTUICCKUE KPUTCPUH:

- K,pp(t/umm) adpdextuHoCTH M3Menbuenus: K,;,=G/ Ny (G, r/c, Ny, umr/c);

- Ks (cM*umm) sddexruBHOCTH amcIeprupoBanus: K s =G-S,/ Nz;

Ks = Kgqbqb Sy)1 ; (Sya, CMZ/F);

- O (MMIIT) SHEPrOEMKOCTH N3MEIbUCHNUS — BETMYHMHA, 00paTHAst Ky

- O\ (uM1/cM?) SHEPrOEMKOCTH UCIICPTHPOBAHNS — BEIHUnHa, oOparHas K .

Ha puc. 1 conocraBneHsl 3HaueHUs: KpUTEPUEB K39 U K,y B YCIIOBHAX, 00€C-
MEYMBAIONIMX ONTUMAJIbHBIEC ITOKA3aTEIN, U B MOMEHTHI BO3MOYKHBIX TEXHOJIOTHYE-
CKHX OTKJIOHCHHH OT ONTHMYMa. HEJIOTPY3KH WM IEePErpy3KH CTPYH, MPEBHIIIC-
HUS MacChl IUPKYJIHUPYIOMECH HArpy3KH, YMEHBIIICHUS JaBICHHUS YHESPrOHOCUTEIIA,
W3MCHEHHSI YacTOTHl BpAICHHS KiIacCH(pUKATOpa, HAPYIICHUH TepMETHYHOCTH
IMTHEBMOCHCTEMBI MEJIBHUIIBI U T.]I.

N3 rpadpykoB BHUIHO, YTO B CAyYasX TEXHOJOTHYCCKUX OTKIOHCHHH ITPOIIeCC-
ca OT HOPMBI BEIMYMHA AaKyCTHUYSCKUX KPUTCPUEB ONTHUMHU3AIMU IIPOIecce
U3MENLYEHNsT yYMEHBIIAETCs, a IOKA3aTellell DHEProeMKOCTH Oy Bo3pacTaer
or 650 — 820 umm/r g0 920 — 1900 umm/r u " or 0,3 — 0,4 umn/cM® 10
0,5 — 1,1 umn/em’. ComocrasieHue MOJYYEHHBIX PE3YyJIbTATOB IOKA3bIBAET BO3-
MOXXHOCTBh COKpaIleHHs YJASIbHBIX HEProsarpar B 2 — 3 pasa NpH YCIOBUHU ITOJI-
JepKaHUs ONTHMAJIbHOCTH BEJCHHUS TEXHOJOTHMH Ha OCHOBE HCITOJIb30BAHUS
OMBITHBIX TAHHBIX aKyCTHYECKOI0O MOHHUTOPHHTA 30HBI ITOMOJIA.

[IppuMeHeHNEe aKyCTHYECKOW WMHGOPMAIMK IS KOHTPOJS KadecTBa M3MENb-
YEHHOT'O MPOJYKTa IMOKAa3aJI0 TAKXKe IOJIOKHUTEIIbHBIC pe3yJbTaThl. JlaTunk, ycTa-
HOBJICHHBIN B 30HE BBIX0JIa Ta30B3BECH U3 KJIaCCH(PUKATOPa, PETUCTPUPYET CUTHA-

JIbl Ka4CCTBA U KOJIMYCCTBA I'OTOBOI'O IMIPOAYKTA, IMTOCTYIIAOIICTO B IIMKJIOH.
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Puc. 1 — MI3MeHeHne TEXHOJIOTMYECKUX MapaMETPOB U aKyCTUYECKUX KPUTEPHUEB B ONTHU-

MaJIbHOM (—) U HEONTHUMAIBHOM (- - -) peXKMME U3MENIbYCHHUS IIMPKOHA B ycioBusax BITMK

Ha puc. 2 npencraBnensl BapuanThl 3amuceit AC B 30HE BBIXOJa M3 KIIACCH-
(dukaTopa U3MENBUYEHHOTO B MPOMBIIUICHHBIX YCIOBHUSIX IUPKOHA Pa3IUYHON
KpynHocTa B Auana3zoHe Rgz = 0 — 3 % ocraTka Ha KOHTPOIBLHOM CUTE C pPa3MepoOM
OTBEPCTHI 63 MKM.

Ha mpumepe ToHKOro M3MenbuyeHHs 1upkoHa (—63Mkm) B ycnoBusx BI'MK
YCTAHOBJIEHBI OIPAHUYCHUSI HA MHTEPBAJ U3MEHEHUN aKyCTUYECKON aKTHBHOCTH
N CHTHAJIOB ¢ IpeIeTbHO JOMYCTUMBIMU 3HAUSHHUSIMH aMIUTATY 6 A ~ 2 MB.

Cnaenansl CIEIYIOIME BHIBOIBI:
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- ONTUMAaJIbHOE Ka4eCTBO LHMPKOHA JOCTUTACTCS MPU MPAKTUYECKU TTOTHOM
OTCYTCTBHH ciy4aeB mosineHuss AC ¢ aMImimuTy10i Bble 2mMB;

- JIOIYCTHMOE Ka4eCTBO COONIOZACTCS IpH akTUBHOCTH He Gomee N = 80¢™
aKyCTHYECKUX CUTHAJIOB C MPENeIbHO JAOMYCTUMBIMHU 3HAYCHUSAMU Aoyp aMILTUTY-
AbI,

- HEJIOMYCTUMOE Ka4yeCTBO MPOAYKTa peaqu3yeTcsl MPH YacTOM TMOSBICHUU
MOBBIIIICHHONM aKTUBHOCTH CHUTHAJOB KOHTPOJIBHOM aMIUIMTYABI, T.e. Oonee
N =100c¢™, nu6o 3HaueHuit ammntym, B 5 — 10 pa3 MpeBBIIAIOMIX KOHTPOIIb-
HBII YPOBEHb.

A B
5
ok

120 125 130548

&)

Puc. 2 — 3anucu AC B citydasix HM3MEHEHHs KaueCTBa M3MEJIbUCHHOTO [IUPKOHA: a) HEKOH-
JIMIIMOHHOE KauecTBO: Rg3 = 3 %; 0) momyctrmoe kauecTBo: Rez =1,5 %.

HcnblTanns mokasany, 4To 3HadeHus kpurepueB K,pp U Ky, MOTYT H3Me-
HATBCSA B 3aBUCHMOCTH OT THIOpAa3Mepa YCTAHOBKH, BUAA MU3MEIbYAEMOr0 Marte-
puana u TpedyemMoil AucnepcHOCTU MpoaykTa. CTaOMIbHOCTh BHICOKMX 3HAYEHUM
ATUX KpUTEpUEB, OE3yCIOBHO, COOTBETCTBYET MaKCHUMalbHOU 3(PEKTUBHOCTH
npouecca CTpyWHOrO M3MeNbueHUsi. MakCUMallbHO JOCTUTA€MbId yYpPOBEHb aKy-
CTUYECKUX KPUTEPUEB NMPU HU3MEIBYEHUH IUPKOHA B MPOMBIIIJICHHON CTPYHHOU
menbHUIE 10 63MkM (Sy,; = 1500 — 2100 cM?/r) Kopp = (1,6 — 1,35)-10™ r/um,
Komr = 140 — 110 Blc.

[IpoBeneHHOE aKyCTHYECKOE HCCIEAOBAHUE IMO3BOJIUIIO NPEITI0XKHUTH aJr0-
PUTMBI KOHTPOJISI ONTUMATBLHOCTH PaOOThl MEIbHHUIIBI.

briok-cxeMbl anropuTMOB, BKIIOUYAIOMINX TOUCK M PEATU3alNI0 ONTUMU3AIINT
Ha OCHOBE pacyera KpUTEPUEB U MOKA3aTENEH B XOJI€ aKyCTUYECKOTO MOHUTOPHH-
ra, MOKa3aHbl HA PUCYHKaX 3 U 4.

[TocnemoBaTenbHOCTh JEUCTBUM B MPOLECCE MPUMEHEHUS aKyCTHYECKOIO
MOHUTOPHUHTA JIJI1 ONTUMU3ALUUA PAOOTHI CTPYHHON M3MENbUUTENbHOM YCTAaHOBKHU
COCTOMWT B CIIEAYIOIIEM.

[IpeaBapuTenbHO COraCHO TEXHUYECKOMY 3aJaHUI0 YCTaHABJIMBAIOTCS He-

00XOJMMBIC TEXHOJIOTHUSCKHE MapaMmeTpsl (P, N) U Ha OCHOBAaHMHM HMMCIOIIUXCS
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OMBITHBIX JAHHBIX M0 U3METLYEHUIO KOHKPETHOIO MaTepuaia U3 0as3bl JaHHBIX 3a-
JAI0TCSl IOMYCTUMbIEC aKyCTUYECKUE KPUTEPUU PAOOTHI CTPYHHOUN METbHUIIBI.

B nporiecce MOHUTOPUHTa H3MENBYEHUS] U3MEPSAIOTCS CIIEKTPBI aKyCTUYECKOMN
akTUBHOCTH M aMIunTya AC, onpenenstorcss MakCUMalbHbIE A,,, 3HAYCHHUS aM-
IUTUTY/ ¥ 9Uclio cHrHanoB N ., (c"l) C TaKOM aMILTUTYAOU 32 BEIOpaHHBIE UHTEP-
Baibl BpemeHH. [0 pesynbpTaTaM H3MEPEHUN BBIUHCISIIOTCS TEKYIIUE 3HAUYECHUSA
KPUTEPHUs ONTUMATbHOCTH K, (B/C).

[Ipn HanuuuK omepanuu B3BELIMBAHHS T'OTOBOTO MPOAYKTAa U KOHTPOJIA KH-
HETUKH MPOU3BOJAUTEILHOCTH MEJIBHUIBI BO3MOXHOCTH aKyCTHYECKOTO MOHMTO-
puHra pacmmpsitorcs. [lapamienbsHO TPOBEAECHUIO MOHUTOPHUHIA BBIYUCISIOTCS
3HAYEHHUSI BCEX MPEIIOKEHHBIX KPUTEPUEB U MTOKA3ATENEH.

[looroToBka MaTepHATTA
E H3METTE e HHED
|
Tposenetme
| TRAETIONE T HUE CEOTD AHATTHRS
Brifiop TeXHOMIOTHHECEIC:

L rams Tpebyemen
XAAKTE [HC THE
HEMEITE Y HHOTO MROTYETa

IMEAPAMETROE H3METIE YeHIT DIF_EJEHEJTEI‘E{E ¢II'[31'|:E:|:|-
MEXAHHYECEID! CROHCTE
MATE I HATEA
|
¥
Brifiop cooTEe TCTE VELII
AEYCTHUECEIC: TIAPAMETPOE

H3 Basel JAHHEDL
|
Z2aATHE HAUATTE HED:
SHAUSHHH TAPaMeTHOE
I
M zmerme e e mpm
SATAHHED. AP AMETEY
]
KoHTpoms sarpyses IO BECTO P BT AEC O THUSCEED # FowTpome kauecTEa

MEJTE HELED nll TapamETROR PO TS

Brrumcneme KpHIEpHEE
H Eoaf HIMEHTOE -
|

L HATING 1IE3 VI TAOE

MOHHTOPHETE
P M3 VAITHGAIIA PesVIIETa0b
Brimaus perome AR
]
HsMeHeHIE TEXEHOIOTHURCEIO y
MAPaMeTPOE
e DCTAHDEEA TpOLECca [T = CITHMErALEeT mponecca | |

Puc. 3 — biok-cxema cTpyiHHOT0 U3MENbUYCHHUS C aKYyCTUYECKON ONTUMH3AIMEN
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Hpor.[eu:c HEMENEYUEHHA (ael

.

KoHrpome sarpysrs 1

MaTepHana e MOHHTOPHHT MapaMeTpoE ,[Ko S ]
- . H‘I‘p
| Am, Nﬂm, Nc;ﬂ.{
[
BEruucnenue
Konm_ Ky e AHATHS pesVILTATOE MOHHTODHHTA |e| DBruucnenHE
Nﬂ-z ,NA-:m,

Perucrpangna l —
IpoHsEOIHTEIEHOCTH OnpegeneHue yoensHol

MENEHHITH NOEERXHOCTH OpoIVETa

| |
Bruncnenne CpaPHEHHE TEKYIIHE Bruncnenne
uai HoKasaTenel guen
K3, Sy Kz, 3,
C 52 AHHEIMH
CNTHMVI3ALELT [Ipollecca
Bupaua mamenenuil TeXHoNorny
Ho3arpysia MaTepHanonm FI3MEeHEHHE peskHMOR

Puc. 4 — biiok — cxema aKyCTU4eCKOW ONTUMM3ALMK CTPYHHOTO U3MENbUEHUS

Ha ocHoBe comocTaBieHUs paCUETHBIX TEKYLIMX BEJIUYUH KPUTEPUEB C 3a-
JAHHBIMU 3HAYEHUSMH JEJIACTCS BBIBOJ O COCTOSHHUM CTPYH, 3P(HEKTUBHOCTH U
SHEPrOEMKOCTHU IPOLECcCa, O KAYECTBE MOJyYaeMOro MPOAYKTA U O NAIbHEUIIHNX
JNEUCTBUSX MO PETYJIUPOBAHUIO TEXHOJOTUHU. Ecin Tekyiias pacyeTHas BEIUYMHA
KPUTEPUEB, BEIOPAHHBIX JJIsI KOHTPOJISI 3arpy3KH CTPYH MaTepuasioM, BBIXOAUT 3a
pPaMKH JIOMyCTUMBIX 3HAY€HUH, MOJAETCS CUTHAN JIMOO HAa OCTAHOBKY MEJbHHUIIbI
(10 OKOHYAHUH OTIBITA), JINOO HA JIOTIOJHUTEIILHYIO, OUEPEIHYIO 3arpy3Ky HOPIUH
UCXOJHOTO MaTepuaja (B ciiydae MpoJODKCHHS OombiTa). [Ipu HEAOmyCcTHMOM W3-
MEHEHUH KPUTEPUEB, KOHTPOJIMUPYIOIINUX KAYECTBO MPOAYKTA, MOAAETCS CUTHAI HA
U3MEHEHHUE pekuMa Kiaccudukauu u nanee (Ipu HEOOXOAUMOCTH) TPOU3BOIHT-
Cs1 KOPPEKTUPOBKA MAPAMETPOB SHEPTOHOCUTETIS.

Takum 00pa3oM, MPEIOKEHHBIA AITOPUTM aKyCTHYECKOIO0 MOHUTOPHUHIA

nponecca TOHKOI0O HM3MCEJIBYCHUS COCTABHUT OCHOBY IOJACPIKAHUA OINTHUMAJILHOI'O
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pexuMa pabOThl CTPYUHBIX U3MEIBYUTENBHBIX YCTAaHOBOK. MakcumMainbHas 3 dek-
TUBHOCTh M3MEJIBUYCHHUS JOCTUTACTCSA TMPH COONIOICHUU CTAOMJIBHOCTH BBICOKHX
3HaYeHUU KpUTepueB K,gg U Kopm.

Pe3ynbTaThl MPOBEJEHHOTIO HCCIEIOBAHUS MO3BOJSIOT ClIEeNaTh 3aKIIOUCHHE
00 OCHOBHBIX MPUHIMMNAX AKyCTUYECKOW ONTUMHU3AIMU MPOIEcca TOHKOTO W3-
MEJNIbYEHUSI B CTPYUHBIX U3MENIBUYUTENBHBIX YCTaHOBKAX. K HUM OTHOCATCS:

- I3MEHECHHUE Pa3MEPOB M3MENTbYaeMbIX YaCTHUIl MPOSBISETCS B TpaHcpopma-
MU aMIUTUTYIHBIX pacnpeaeneHuit AC takuM o0pa3oM, 4TO MapaMeTp Jucrepc-
HOCTH Sy; KOPPEIUpyeT ¢ JoJel MatoaMIUINTyAHbIX curHanos (menee 20 — 40 mB)
B CIIEKTPE aMIUIUTYJ, IPU 3TOM HU3MEHSACH OOpPaTHO MPOMOPLIUOHAIBHO MAKCHU-
MaJIbHbIM 3HAYEHUSM A,,,, AMIUIUTY]] HA CTAJIUU PA3TPY3KHU CTPYH;

- [IpoHucCC ONTUMHU3AINUUN IMPOHUCCCa PCAINIYCTCA C BO3PACTAHUEM OTHOIICHUSA
IMPOU3BOAUTCIBHOCTH MCJIbHHIIBI Gk aKYCTquCKOﬁ AKTHUBHOCTHU NZ 30HBbI IIOMO-

Ja TPU OJHOBPEMEHHOM YMEHBIIEHUHU aKyCTHUECKOro Kod3(p(dUllMeHTa HUPKYIIU-
pyroweu Harpy3ku K, .

- KAYECTBO HU3MEIBYEHHOTO MPOAYKTa OOECIeunBAETCS aKyCTUYECKUM KOH-
TPOJIEM U3MEHEHUH TUCTIEPCHOCTH MPOJIYKTa HA BXOJIE B IIUKJIOH C UCTOJb30BaHU-
€M TOKa3aTessl aKTUBHOCTH MaJIOAMIUIMTYJIHBIX CHUTHAJIOB U OTPAHUYCHHEM 3a-
JTAHHOM BEJIMYMHBI MUHUMAJIBHBIX aMIUTATY T (opsiaKa e uHuIl MB).
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IpuHOMOBI AKYCTHYECKOH ONTHMHU3AIMH TOHKOro wusmeabnuenuss / H.C. ITPAJIKO,
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OOrpyHTOBaHO IPUHIMIHN ONTUMI3aLlii MPOIeCy TOHKOTO MOAPiOHEHHS, 10 MiATBEPAKEH] pe-
3ylbTaTaMu aKyCTHYHOT'O MOHITOPHHTY MOKa3HHUKIB POOOTH J1a0OPaTOPHOTO i MPOMHUCIOBOTO CTPY-
MUHHOTO MJHHIB. BcTaHoBiieHO KpuTepii W 3ampolOHOBAHO aJTOPUTM KOHTPONIO €(eKTHBHOCTI
MpoLecy i AKOCTi TOHKOJUCIEPCHOT'0 MPOAYKTY.

Kuarouesi c1oBa: ToHke moapiOHEHHs, ONTHMIi3allisl, MOHITOPUHT, aKyCTUYHI allaMETPH, KpH-
Tepii.

UDS 622.73

Principles of acoustic optimization of fine grinding / N.S. PRYADKO, L.ZH. HOROBETS,
K.A. LEVCHENKO, I.V. VERHOROBINA // Visnyk NTU «KhPI». — 2012. — Ne 27 (1070). — (Series:
Khimiya, khimichna tekhnolohiya ta ecolohiya). — P. 71 — 81. — Bibliogr.: 11 names. — ISSN 2079-0821.

Optimization principles of thin grinding process, confirmed by acoustic monitoring results of
acting parameters of laboratory and industrial jet mills are proved. Criteria are established and the
control algorithm of process efficiency and quality of a thin dispersion product is offered.

Key words: fine grinding, optimization, monitoring, acoustic parameters, criteria.
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