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Annomayusa. B cmamve paccmompeHsl npobiemHble 80NPOCHL, C8A3AHHbIE C KOMNIIEKCHOU nepepabom-
KOl HeOOHOPOOHBIX U CNIOJCHBIX HO COCMABY U CEOUCMEAM Mamepuanos. Ha ocnose oyenku mexuuieckozo
VPOBHS cyugecmeyroueco 060py008anus 000CH08aHA HEOOXOOUMOCT €20 MEXHOL02UYECKOU MOOepHU3AYUU
u pazeumus. Bnepevle npednosicena u 060cHo8aHa KOHYenyus CO30aHUSA MEXHOIOSUYECKUX MAWUH C KUHeMA-
muuecku deghopmupyemoil 801HOU paboueli kamepol. Paspabomanvl eapuanmol mexHoI02U4eCKUX peuteruil
O00HO — U 08YXBOIHOBBIX ANNAPATNOE, KOMOPbIE MO2Ym OblMb UCHOIb308AHYL OJisl NPOBEOESHUS NPOYECCO8 CMe-
WUBAHUS, USMeENbYeHUs U PA30eleHUsl MAMePUaios no KPYNHOCMU, a MAaKMce HOKA3AHbl OCHOBHblE 0COOEHHO-
cmu nogedernust 2UOKUX B0IHOBLIX NOBEPXHOCMEL Npu 83aumooelicmsuu ¢ oopabameieaemoll cpedou. Onu-
Cambl KOHCMPYKYUY 08YX 9KCHEPUMEHMANLHBIX YCIMAHOBOK, NPUBEOEHbl UX MEeXHUYECKUe XapaKmepucmuxu,
U3TI0JICEHbI COCMAs 00padaAMbIEAEMbIX MATNEPUATO8 U NPEOCMABLEHbI PE3YIbINAMbL IKCHEPUMEHMATLHBIX UC-
Ce008aHUll NO nepepabomKe KapbepHo2o Meid, CIMPOUMENbHbIX CMecell U MBePOblX KOMMYHANbHBIX OMX0008.
THonyuennvie dannvie NO3601510M CYOUMb O OOCHAMOYHO BbICOKOU MEXHOI02UYECKOl Ipdhexmugnocmu u
HeoOX00UMOCU OATbHeue20 pa3eumus annapamos ¢ 80JIHOBbIM padoyuM 060py008anUeM, YMo 8bIpatCa-
emcs 8 00CMAMOYHO BbICOKOM KAuecmee Noayiaemvlx NPoOYKmos, 603MONCHOCHU YAPAGIEHUS UX SPAHYII0-
Mempu4ecKum cOCmasom, CHOCOOHOCU pabomams 8 YCI08UAX CKAUYKO0OPA3HO20 USMEHEHUs CBOUCME 00pa-
bamvlgaemoll cpeobl, 6 MOM HUCTIe 3 CUEM CaMOOYUUEHUs DNIeMEeHMO08 paboyell Kamepsbl U YCMpaHenus 3d-
KAUHUBAHUS KYCKO8 MAMEPUANA 8 pAOOYUX 30HAX U COBMEWeHUs. PA3TUUHBIX MeXHON02UYeCKUX pyuKyul 6

00HOM annapame.

Knioueswie cnoga: sonnosou annapam, usmenvuenue, CMewuganue, poxodeHue, 2ubkas kamepa, aoan-
MUBHOCMYb, YENHOU azpe2am, IpdexmusHocms npoyeccd.

Beenenne. Bo MHOTHX OTpacisix MPOMBILIICH-
HOCTH TpeOyeTcs nepepadbaTbiBaTh OTPOMHOE KOJIH-
YeCTBO MaTEePUAIIOB, KOTOPBIE XapaKTePHU3YIOTCs He-
OJIHOPOJHOCTBIO MO cOCTaBy M cBoiictBaMm [1, 2]. K
HUM B NIEPBYIO OYEpeb MOXXHO OTHECTH CHIPbEBBIC
KapbepHble Marepuanbl (MeN, TJIMHY, U3BECTHSKH,
Topd U Ap.), TBEPIble KOMMYHAIbHBIE U CTPOUTENb-
HBIE€ OTXO/Ibl, TOPHO-XUMHUYECKOE CHIPbE, MPOAYKTHI
JIECO- U CeNIbX03MepepadoTKH, a TaKkKe OCYIIECTB-
JSITh TEXHOJIOTHYECKUE TIepeNieNbl C AUCIEPCHBIMU
cpeaaMu, KOTOpbIE OTIAMYAIOTCS PEOJIOTMYECKOH He-
CTaOMJIBHOCTBIO U TPEOYIOT JONOJIHUTENBHBIX OIle-
pauuii, HanpuMep, yBJIAXHEHUS WIH CyIIKU. Bce
BBILLIETIEPEYUCIICHHBIE (aKThl CBUAETEIBCTBYIOT O
HEOOXOIMMOCTH Pa3pabOoTKH MHOTOLENIEBOro 000-
pynoBaHus, obecrieunBaroniero 3pQekTuBHy0 Te-
pepaboTKy TaKMX MaTepPHAIOB U OTBEYAIOIIETO Tpe-
O0oBaHUSAM 3HEPro- u pecypcocoepexenus [3, 4].
OnHUM U3 HAIPaBICHUN PEICHHs TIePEUUCIICHHBIX
3a7a4 MOXKET OBITh WCIIOJIL30BAHUE TEXHOJIOTHYE-
CKMX anmaparoB aJalTHBHOTO ACWCTBHS, OCHOBAH-
HBIX Ha HOBBIX KOHCTPYKTHUBHBIX HCIIOJIHEHUSX pa-
6ouero obopynoBanus [5, 6].

OcHoBHas 4yacth. KoHnenmus ob6opynoBaHus
OCHOBaHa Ha UCIOJIb30BaHUU PAb0UUX KaMep TEXHO-
JIOTUYECKUX allapaToB, BBHIIOJTHEHHBIX B BHJIC KH-
HEMaTHYECKU Je(QOPMHUPYEMBIX BOJHOBBIX THOKHUX
CIUTONIHBIX, Tep(OPUPOBAHHBIX WU COCTaBHBIX
000JI04EK, BHYTPCHHHE IIOBEPXHOCTH WM DJie-
MEHTBI KOTOPBIX CIIOCOOHBI BO3/IEHCTBOBAThH Ha Tie-
pepabaThiBaeMyro cpely ¢ MaKCUMAaJIbHOW aJarTHB-
HOCTBIO TIPU MPOBEACHUH MPOIECCOB U3MEIBUCHUS,
CMEIITUBAHUSA U PA3JICJICHISI MATEPHUAJIOB 110 KPYITHO-
cru [6, 7].

Baxueiiieit 3agaueid Ha EPBOM FTare MPOEK-
THPOBAHUS TEXHOJOTHIECKUX aIMapaToOB C THOKUM
BOJIHOBBIM Pa00YUM 00OPYOBaHUEM SIBIISETCS TIpa-
BUJBHBIA BBIOOP KHHEMATHYECKOW CxeMbl. Jlis
3TOrO0 TpeOyeTcsl MPOBEACHUE aHAIN3a BapUAHTOB
JIBIDKCHUS THOKUX BOJTHOBBIX pabOYMX OPTaHOB, KO-
TOpBIC B 3HAYUTEIHLHOW CTEIIEHU OYAYT ONPEACIATh
TEXHOJIOTHYECKHE BO3MOXKHOCTH  CO3aBaeMOI0
obopymoBanus. )1t IIEIIOCTHOTO BOCTIPUATHS BapH-
aHTOB JBIKCHUS THOKHX 3JEMEHTOB BOCIIOJB3Y-
eMcsd METOJaMU aHalu3a, CTPYKTYPhl U KMHEMATH-
YECKHUX CBS3€H B MEXaHW3MaX W TPHUBEAEM HX K
YCIIOBUSIM pa0OThI TEXHOJIIOTHIECKUX arperartos [8].
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AHanu3 U OL€HKa KOHCTPYKTUBHOI'O BBINOJIHE-
HUS pa3pabaThiBacMbIX aIapaToB TPEOYET CHUCTe-
MaTH3allMd BapHaHTOB MX TEXHUYECKOH peanmsa-
uun. B xauecTBe OCHOBHBIX KPUTEPUEB OyAeM CUH-
TaTh XapaKTEPUCTHKH AeGOopMaIliy BOJTHOBOM pabo-
4yel KamMepbl U BO3MOXKHOCTb IIPU 3TOM CO34aBaTh
yCJIOBUS, TPH KOTOPBIX OOECIEUMBACTCS MAaKCH-
MalbHas TeXHoJorndeckas 3¢ (HEKTUBHOCTH IPH pe-
QIM3alUM  Pa3IMYHBIX IPOLECCOB: H3MENbYEHNS,
CMEIIMBAHUS U Pa3lelIeHHsI MATEPUAIIOB IO KPYITHO-
ctu. KoHKpeTHbIe TpUMepBI CO3aHHs MHOTOLIEIe-
BBIX arperatroB ¢ BOJHOBBIM pabo4YnMM 00OpymoBa-
HUeM MpeJcTaBieHsl Ha pucyHke 1. [To crenenu ae-
¢dopmupoBaHus THOKUX BOJNHOBBIX Kamep OHHU pas-
JiefICHbl Ha OJHO- W IBYXBOJHOBBIE. KpaTko pac-
CMOTPUM pa3pabOTaHHbIE KOHCTPYKTHBHBIE pellie-
Hus. [Ipy UX ONMMCAaHWU TPUHATHI CIEAYIOLIUE OC-
HOBHbIE 0003HAYCHUS, BXOSIINE B HUX 3JICMEHTOB!
1 — rubkas BoTHOBas KaMepa, 2 — MmaTyH, 3 — KpUBO-
LU, 4 — IOJIBEC MasiTHUKOBOTO pblyara, 5 — Harnpas-
JIAIOIINE, 6 — MIAPHUPBL, 7 — aMOPTH3ATOP.

Cxema 1. BonHoBas rubkast kamepa MOHTHPY-
€Tcs Ha BEPTUKAIBHOM TIOABECE, COBEPIIAIOIIEM
1o I[eﬁCTBHCM KPUBOIIWIIHO-IATYHHOI'0 MCXa-
HU3Ma KojieOaTenbHble ABIKeHus. [Ipu 3ToM BostHO-
Bas KaMepa UMEET BO3MOKHOCTh Ae(OpMUPOBATHCS
TOJIBKO 3 CUET CUJT MHEPINH €€ CTEHOK U 00pabaThl-
BaeMOro Marepuaia. Anmapar MoxeT paboTaTh Kak
CMECHUTENb WIX IPOXOT C AOCTATOYHO BBICOKOU 3(-
(hEeKTUBHOCTBIO TIPH CPABHUTEILHO HEBBICOKOH MPO-
M3BOAUTENHHOCTH. KOHCTPYKIHS MpocTa B U3TOTOB-
JICHUHU U 9KCIUTyaTaluu.

Cxema 2. Pabouas kamepa nedopmupyercs
CUHXPOHHBIM IIEPEMECIICHUEM eé KOHIOB B TOPU30H-
TaJIHBIX HAMIPABJISIFOLINX, YTO PEaTu3yeTCsl IPUBOA-
HBIM MEXaHU3MOM C JBYMsI IIATYHAMH, IPUIEM OCh
MPUBOJIA PACIIONIOKEHA B BEPXHEW YacTy armapara.
VYcnoxkHeHne TakuM 006pa3oM KOHCTPYKIIMU 0COOBIX
TEXHOJIOTMYECKHUX MpeumMyuiecTB He Aaét. Ilo mpu-
MCHCHUIO 3TO TI'pPOXOT WJIM CMECUTCIIb HEIPCPLIB-
HOT'O JIEUCTBUS.

Cxema 3. OTan4aeTcs OT CXEMBI 2 TeM, UTO Tuo-
Kas Kamepa aeopMHUpyeTcst HOCPEICTBOM IT'OPU30H-
TaJBHOTO TIEPEMENICHHUS TOJILKO OJHOTO U3 €€ CTOo-
POH, YTO YHPOLIAET KOHCTPYKLHIO, HO HE CIOCO0-
CTBYET MHTEHCH(HKauu pabouero mpoiecca.

Cxewma 4. [lepenada ycunust OT miaTyHa IpOWC-
XOJIUT HAa OJHY W3 OOKOBBIX CTEHOK BOJHOBOM Ka-
MEpBbI BBIIIE HIDKHEH TOUKH €€ MPOBUCAHUS. DTHM
oOecrnieunBaeTcs CIOXKHBIN Xapakrep AedpopMupoBa-
HUsS THOKO# 000JI04KH, KOTOpas o0ecrneyrBaet 3¢-
(dexTHBHYIO TpaHCchOpPMALUIO SHEPTUH KOJIeOaHui
HIaTyHa 1 mpeodpa3oBaHue €€ B UHTEHCHBHBIE ITepe-
MelieHus: 00pabaThIBaeMOi Cpelibl, MO CIIOKHBIM
IIPOCTPAHCTBEHHBIM TPACKTOPHUAM XapaxkTep KOTo-

PBIX MOKHO 33JaBaTh HM3MEHEHHEM MTapaMeTpOB KO-
nebaHni MaTyHa, MECTOM U HalpaBJIeHUEM UX MPH-
JIOXKEeHUs1 Ha pabdouylo kKamepy. B kadecTBe Hemo-
CTaTKOB TaKOH KOHCTPYKIIMU MOXHO CUUTATh HEOO-
XOJIMMOCTh YCTpaHEHUs] OOKOBBIX KOJIeOaHWH KOH-
CTPYKIINH, BO3HUKAIOIINX OT ACHCTBHS HMHEPIHOH-
HBIX CHJI C ITOMOIIBI0 aMOpTH3aTopoB. OTianyaeTcs
XOpOIIeH cMeceo0pa3oBaTeIbHON CIIOCOOHOCTHIO U
MTOBBIICHHOH 3PP EKTUBHOCTHIO MTpoIIecca Ipoxode-
HUSI, 0COOCHHO HEOJHOPOIHBIX M CIOXHBIX IO CO-
CTaBy M CBOWCTBaM MaTEpHAJIOB.

Cxema 5. JlaHHOE TEXHHYECKOE pEIICHHE
npeaycMaTpuBaeT JaedopMainio BOJTHOBOW KaMephl
CHUHXPOHHBIM IepeMelneHneM e€ OOKOBBIX CTEHOK
MOCPEACTBOM NPUBO/IA JBYX HIAPHUPOB, CBSI3AHHBIX
C BEPTHKAIBHBIM IIaTyHOM PBIYaroB. 3a CYET 3TOTO
rulkas 00oJjiouka paboyeil KaMephbl EPUOINICCKU
nsrubdaercs c 00pa3oBaHUEM JIBYXBOIHOBOW KOH(H-
Typamuy, KOTopast B 3aBHCUMOCTH OT XOJa IIaTyHa
MCHACT CBOM OUCPTAaHUA OT BBIITYKJIbIX K BOTHYTBIM.
CnabbIM MECTOM KOHCTPYKIIMH SIBISCTCS] HANUYHE B
pabodeM MPOCTPaHCTBE MOABMKHBIX COTPSIKEHUH,
HO TIPH 5TOM OTCYTCTBYIOT OOKOBBIE PEaKIUH, TTepe-
JlaBa€MbI€ Ha KopIryc ycTpoiicTBa. IMeeT BO3MOK-
HOCTH IPAKTHYECKOTO 3HAYCHUS KaK CMECUTEIh HITH
TPOXOT.

Cxema 6. B oTiinyuu oT cXeMbl 5 BEpTUKAIBHO
YCTAHOBJICHHBIC IIATYH CBsA3aH C HCHTpaJ'II)HOI\/’I 4a-
CTBIO BHYTPEHHEW CTEHKH pabodell KaMepbl U Tpo-
W3BOJIUT €€ TepeMEeNICHNUs C TIEPHOINIEeCKUM 00pa-
30BAHMEM JIByX CHUMMETPUYHBIX BOJIH Pa3IMYHOU
HaNpaBJIEHHOCTH B 3aBHCUMOCTH OT KHHEMATHKH
ero aBrkeHus. KoHCTpyKIus mpocta B M3roTOBIIe-
HUU U HE TpeGyeT YIIJIOTHCHH A ITOABUIKHBIX 3BEHLEB.
B nenom 3To nepcrneKTUBHBIN TEXHOJIOTHYECKUH an-
rapar MHOTOIIEIIEBOTO Ha3HAUCHUSI.

Cxema 7. Uzorayras no ¢opme AByX BOJIH TU0-
Kast 000JI0YKa B CBOEH LIEHTPAJILHON YacTH CBA3aHa
C BEPTUKAIBHBIM TIOJIBECOM MasTHAKOBOTO phIYara,
PacCIiojiIo’K€HHBIM 110 OCH CHMMCETPHHU alllapara.
[TonBec ogHMM KOHIIOM YCTAaHOBJIEH B IIAPHUPE U
MPUBOJUTCA B KoJieOaTeNbHbIE JBIKEHUS MOCPE]-
CTBOM KPHBOIIUITHO-KOPOMEBICIIOBOTO MEXaHHU3Ma.
1o mepe mepemernieHus TOABECA BOJIHBI pabodeit Ka-
MEpBI U3MEHSIOT CBOIO (POPMY, COBEpPILAs CIIOKHBIE
JBWDKEHUS TI0 BEPTHKAIN M TOPU3OHTAIH, 4TO 00ec-
NEeYNBaeT MHTEHCUBHBIA MEXaHU3M BOSHeﬁCTBHH ux
BHYTPEHHHX IIOBEpXHOCTEH Ha oOpabaThiBaeMble
Matepuaibl. OTin4aeTcs OONbLUIMM KOHCTPYKTHB-
HBbIM MHOFOO6pa3I/IeM, B TOM YHUCJIE BBIIIOJJHCHHUEM
paboueil kaMephbl U3 JIUCTOBBIX JJIEMEHTOB, repdo-
PUpPOBaHHOH, B BUJAE LEMHBIX TMPJSHI, C OCHAIE-
HUeM pabouero 00opynoBaHus 3yObsIMH, HOXKAMU U
1.71. O0acTh MpUMEHEHUS U3MENbUCHHE, TPOX0Ue-
HUC U CMCIIMBAHUC, B KPYIMHOTOHHAXHBIX ITPOU3-
BOJICTBaXx.
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Cxema 8. OtnugaeTcss OT CXeMBbI 7 BEPXHHM
MOJIBECOM MAasITHUKOBOTO pblYara M HEKOTOPHIMHU
OCOOCHHOCTSIMH JIBVDKEHHUS MaTepuaia B pabouei
KaMmepe, KOTOPbIi UMeeT OOJIBIIYI0 COCTABIISIONLYIO
JIBIDKEHUS B BEPTUKAIBHOM HarnpasieHnd. Ha pabo-
yeM 00OpYJOBaHMH OTCYTCTBYET HAJMTIAHUE W HE

TpeOyeTcs CIEITUATBHBIX MEp I10 3aIUTE OT IOoTaja-
HUAA B pabodyi0 30HY TOCTOPOHHUX BKITFOUCHHM.
KoHncTpykiust MokeT HalTH MIUPOKOE MPOMBIIIICH-
HOE MPUMEHEHUE B YAaCTHOCTHU MPHU OCHAIICHUU €&
IIETTHBIMHU DJIEMEHTaMH I IepepaboTKH HEOIHO-
POJIHBIX M CIIOKHBIX TIO COCTABY M CBOHCTBAM Mate-
pHUaioB.

OJIHOBOJIHOBEIE arrmaparbl

Cxema 1

Cxema 2

2 6

Cxema 3

Cxema 4

I[ByXBOHHOBBIC afmaparbl

Cxema 6

Cxema 7

Cxema 8

Puc. 1. KunemaTudeckue cXeMbl BOJTHOBBIX allapaToB
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Brimonnennas mo roboit u3 cxem 1-8 u ycra-
HOBJICHHAS 1101 YIJIOM K TOPU30HTY BOJIHOBast pabo-
Yyasg Kamepa SIBISieTCS YHHMBEpCaJIbHOM M B HeH
MO’KHO OCYIIECTBIISTH MPOLECCH MEepPEeMEIInBaHMUS,
IPOXOYEHHUs, U3MENbUYEHUSI WM IPEABAPUTENbHON
CYIIKH, TIpHYEM I TPOXOYEHHs ee rudkas 00o-
JIOYKA C COOTBETCTBYIOIIMMH OTBEPCTUSIMH SIBIIS-
ercst cutoM. Jlid wenell nmepeMerBaHusl U CyIIKU
ru0kasi 000JI0uKa M3rOTaBIMBAaeTCA TIiIagkoi. Bo
BCEX BO3MOXKHBIX BapHaHTaxX NMPUMEHEHHS T'MOKON
000JI04YKe COOOLIal0TCS MHTEHCHUBHBIE IMepeMele-
HUSI, KOTOpBIe o0ecrieunBatoT 3(G(GEKTHBHOE TIPOBE-
nenne pabounx mpoueccoB. C 1eTbi0 aKTUBU3AINN
TEXHOJIOTHYECKUX MPOIIecCOB paboyasi Kamepa Mo-
JKET OBITh OCHAIIEHA Pa3IMYHBIMUA HA0OpaMH HHTEH-
CUPUIIPYIOMNX YCTPONCTB: IETSIMH, 3yObSIMH, JIO-
MacTAMH, HOKaMH, IETKaMH H T.JI.

OcHoBBIBasICH Ha ()EHOMEHOJOTHYECKOM IOA-
XOZI€ ¥ METOJIe aHaJIOT'Uil B KauecTBE OOBEKTOB ISt
HCCIIeIOBaHNUs BEIOPAHbI OTHOBOTHOBOM M IBYXBOJI-
HOBOI ammaparthl, COOTBETCTBYIOIINE cxeMaM 4 u 8
Ha pucyHke 1. IlpuBenemM HEKOTOpBIE PeE3yIbTATHI
HCCIIEIOBaHUS MX pab0ounX MPOIIECCOB.

Anmapatr ¢ ru0KMM OJHOBOJIHOBBIM pado-
4yuM 06opyaoBanueM. OOLIHii BU OJHOBOIHOBOTO
ammapara NpeicTaBieH Ha pucyHke 2. [lomomHu-
TENBHO K cXxeMe 4 Ha pucyHke 1 oH cHaOKeH WHTEH-
cu(uKaTopamMH TpoIecca, BHIIOIHEHHBIMH B BHJE
CBOOOJHO YCTaHOBJICHHBIMU HAa KPOHILUTEHHE B 1IEH-
TpaJibHON 4YacTH pabodell KaMepbl IEMHBIMH dJie-
MCEHTaMU.

Puc. 2. O61mwmii BUJT 0THOBOJIHOBOTO armapara
TexHuueckol THIOTE30H pa3pabOTaHHON KOH-

CTPYKIIUH CIYXHUT BBITIOJHEHNE MPOCEUBAIOIIEH TTO-
BEPXHOCTH, U30THYTOU IO Oyre U MOJBEPKEHHOU

TaKUM KOJIeOaHUSAM, KOTOpbIe NPUBOAAT K IepemMe-
LIEHUIO pa3JejsieMOro MaTepHuaja HOPMajbHO II0
OTHOIIECHUIO K OTBEPCTHSIM Ha e€ BHYTPEHHEH MO-
BEPXHOCTH 0°.

ITocTaBneHHas 3amada JOCTUTaeTcs TEM, 4TO B
anmapare Ui TpOX0UeHHsI TPYJHOPA3AeNIieMbIX Ma-
TEpUANOB, COJEPKALINM paMy, IPHUBOJ U MPOCEUBA-
IOLIYI0 IOBEPXHOCTb, COIVIACHO U300PETEHNUIO, IIPO-
CEHMBAOLIasi IOBEPXHOCTh BBHIIIOJIHEHA B BUAE YCTa-
HOBJICHHOTO TIOJi YIJIOM K TOPH30HTY BOJHOOOpa3-
HOT'O THOKOTO mep(oprupoOBaHHOTO JIOTKA, KOTOPBIA
MIOCPEICTBOM MMapajlieNbHON €ro MpoAOJIBHON OcH,
3aKpeIyICHHOW Ha OJJHOM W3 OOpPTOB BBIIIE HIKHEH
TOYKH €0 MPOBUCAHUS TPUBOTHOM IIIIAHKH CBSI3aH C
KPHUBOIIMITHO-IIATYHHBIM MEXaHU3MOM IIPHBOAA, a
BTOPBIM OOPTOM COEIMHEH C aMOpPTH3aTOpaMH, 3a-
KPETUICHHBIMU TTOCPEICTBOM OTIOPHOW TUIAHKH OJI-
HUM KOHIIOM Ha CTEHKE JIOTKA BBILIE HIKHEH TOUKU
€ro MpOBUCAHUS, a BTOPHIM KOHLIOM Ha pamMe, Mpu-
YeM MpPUBOJHAS M OMOpHAs TJIAHKH MapajiebHbI
MEX1y COOOM.

B npouecce paboTsl ammapaTa BOJHOOOpas-
HOMY THOKOMY HIep(OpHUPOBaHHOMY JIOTKY COOO0IIIa-
I0TCSl HHTCHCUBHBIE TIEPEMEIICHUS, YTO IPUBOAUT B
JBIDKEHHUE IepepadaThIBAIOLIyIO Cpelly, T.€. HaChII-
HOM MaTrepHall, KOTOPBII NEpHOINIECKH CTalIKUBa-
€TCsI C TIOBEPXHOCTHIO JIOTKA, 3 KyCKH WJIM YaCTHUIIH,
pasMep KOTOPBIX MEHBIIEC pa3Mepa MPOCEHBAIOIINX
OTBEPCTHUI NPOXOIAT Yepe3 HUX B KaueCTBE MOJAPE-
HIETHOTO TPOJyKTa. BoiaHOOOpa3Has MOBEpXHOCTH
JUIS TIPOCEUBaHHS O0OECTICUMBACT CIIOKHOE JBHIKE-
HHe nepepadaTbIBAEMOMY IPOAYKTY, YACTHLIBI KOTO-
POro NPUHYAUTENBHO M C OOJBIIUM YCKOPEHHEM
MPOTAJIKUBAIOTCS TIEPE]l OTBEPCTHEM COOTBETCTBY-
IOLIero UM pasmepa. B paboueil 30He mpoucxoauT
AKTUBHOE NIEPEMEIINBAHNE, C TIOBEPXHOCTH KYCKOB
OT6I/IBaIOTC$I MCEJIKME€ YaCTHUIbl U IIbLJIb. HpI/I 3TOM
MOCTEIIEHHO OTCEeMBAeTCs MeJikas (ppakius, a OoJiee
KpyIHasi JBMKETCS BHU3 MO JIOTKY. MIMeHHO Takoe
KOHCTPYKTHBHOE HCIIOJHEHUE MPOCEHBAIOLICH MMO-
BEPXHOCTH M OpraHu3alus €€ IBUKEHHs CIIOco0-
CTBYET MaKcHMaJIbHOH 3(deKTHBHOCTH mporecca
rpoxoueHus1. PesnHoBas ruOkasi KHHEMaTH4eCKH Jie-
¢dopmupyemasi 000J0UKa TPOCEUBAIOIIEH MOBEPX-
HOCTH MOJHOCTBIO UCKITIOYAET HAJTUITaHUE 1 3a01Ba-
HHUE MPOIYCKHBIX OTBEPCTHi, a OTCYTCTBHE B HEH
METAUIMYECKUX AJIEMEHTOB CHOCOOCTBYET 3HAYH-
TEJILHOMY CHIDKEHHIO IIIyMa IIpH padorTe.

B nomonHUTENBHBIX BapHaHTaxX BBIMOJHEHUS
anmapara IpexyCMOTPEHO, YTO NPOCEUBaroLIast Mo-
BEPXHOCTH BBHIITOJTHEHA N3 HA0Opa CEKIHi, pa3Mepbl
OTBEPCTHUI KOTOPBIX CTYIIEHYATO YBEIIMUUBAIOTCS OT
BEpXHEW YacTH K HWKHEH 4acTH JIOTKa, IPUYEM IPO-
CEHBAOLasl [IOBEPXHOCTh BBIIIOJIHEHA B BUJIE JIUCTA
13 U3HOCOCTOMKOM PE3UHBI, ApMUPOBAHHOMN BHICOKO-
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[IPOYHBIMU BOJIOKHaMM, B YaCTHOCTH MeTajlIMYe-
ckuMu. [ MHTeHCH(UKAIMU mponecca rpoxoye-
HUS LIenecooOpa3Ho Haj MPOCEUBAIOICH ITOBEPXHO-
CTBIO YCTAaHOBUTH HHTEHCU(UKATOPHI TIpOLIecca pas-
NeJIeHNs1, TIPEACTABISIONINEe COO0H OTPE3KH IeTeH,
3aKpEIUICHHbIE OJHUM KOHIIOM Ha KPOHIUTEHHaX U
CBOOOJIHO IPOBHCAIOIINX B LIEHTPAILHON 4acTH THO-
KOro nep(oprupOBaHHOTO JIOTKA, a IS YIPOIICHUS
KOHCTPYKLUHM aMOPTHU3aTOPOB U YIIyUIIEHHUs JEMII-
¢upoBanus konebaHUi U BO3BpaTa B KpaiiHee MoJo-
KEHUE X JIyYIle BCEro M3rOTaBIMBATh B BUAEC 1IH-
JUHIPUYECKUX MIPYKUH PacTSKCHUS.

st onpeaenenns: NIOTCHIUATBHBIX BO3MOKHO-
CTell OJHOBOJIHOBBIX allapaTroB MNpPOBEAEH KOM-
IUIEKC MCCIIEJOBAHUM 110 U3YUYEHHIO IIPOLIECCOB CME-
LIMBaHUS U Pa3felCHNUs MAaTEPUAJIOB 110 KPYITHOCTH,
T.e. TpoxodeHus. s 3Tux menel Mcmonap3oBaiach
YCTaHOBKA CO CIEAYIOIIMMH XapaKTEPUCTHKAMHU:
pasMep paboueii kamepsl B maHe — 650250 MM,
mrHa Kpuoruna — 30, 45, 60, 75 MM, yacToTa Bpa-
menuss kpupomuna — 0...600 06/MUH, MOITHOCTh
npuBoaHoro asuratens — 1,1 kBt. Jns mpouecca
CMeEIIMBaHus THOKas pabouasi kamepa BBITIOJIHEHA B
BUAEC  PE3MHOBOIO  JIMCTAa, M TIpolecca
rpoxo4eHus: — nephopHUpPOBaHHOTO C KPYIJIBIMU OT-
BepCcTHAMH AraMeTpoM 30 MM.

CMmemmBaHue MPOBOAMIOCH Ha CYXUX CTPOH-
TENBHBIX CMECSIX C KPYIMHOCTBIO 3aMOJIHUTENS 70 5
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MM. B kauecTBe KIH04€BOr0 KOMIOHEHTA UCTIONB30-
BaJiCsl pyOJIEHHBIN KBaJIpaTHBIN MOJIMITHIIEH pa3Me-
pamu 5x1 mMm. MccnenoBancst onuH pabounii pexxuM:
yacToTa BpaimleHus kpusommuna n = 300 06/MuH,
A KpuBommma » = 60 mm. [lpu aTom nepemen-
HBIM (paKTOPOM CITYXKHJI YTOJI HAKJIOHA pabodeil Ka-
Mepbl K TOpU30HTY. I[lomydeHHBIE pe3ynabTaThl B
BUJE rpadyiKa BIUSHUS yTia YCTAaHOBKH 0° paboueit
KaMephl Ha OJHOPOIHOCTH cMecH X M TPOU3BOAH-
TenbHOCTh I1 cMecuTens mpeacTaBieHbl Ha PUCYHKE
3a.

HccenenoBanue nporiecca rpOX0YSHHUS B BOJHO-
BOM armnapare poBOJMIOCH Ha Pa3IMYHBIX OTXO01aX
HEOMNpeAeNEHHBIX Pa3MepoB, GOPMEI, IIIOTHOCTUA U
T.A0. (TBepIble KOMMYHAIBHBIE OTXOIBI). 31IECh
TaKOKe HMCHONB30BAJICA OIWH paboumii pexum: 4a-
cToTa BpalieHus kpusoinumna 1 = 300 00/MuH, JyTuHa
kpuBommna » = 60 MM, a IepeMeHHBIM (HaKTOPOM
CIIy’KHT YroJl HakJioHa 0° paboueil KaMepsl K TOpH-
30HTY. [lomy4yeHHbIe pe3ynbTaThl B BHIE rpaduka
BJIMSIHUSL YIJla YCTaHOBKHM 0° paboueil kKaMmepbl Ha
s dexTrBHOCTE C IPOXOUYEHHS M MPOU3BOJUTENb-
HocTh [ TpoxoTa nmpeacTaBieHsl Ha pucyHKe 3 0.

BusyanbHas olieHKa pa3aensieMoro B OJJHOBOJI-
HOBOM arnapare MaTepualia WITIOCTPUPYETCs -
CYHKOM 4.
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Puc. 3. Bimsinue yria ycraHOBKH o° paboueii kameps! Ha 3()(h)eKTHBHOCTD PabOTHI MPOILIECCHI BOJHOBOTO alapara
a — Ipollecc NnepeMeInBanus; 0 — MPoIecc rPOXOYEeHHS

Puc. 4. BusyanbHast orieHKa pa3aensieMoro Marepuaia
a — UCXOTHBIN MaTepuair; 6 — MaTepuall IociIe TPOXOYCHUS
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Ha ocHoBaHuu NpOBEIEHHBIX HKCIEPUMEHTOB
MOJKHO CJIeJIaTh BBIBOJ, YTO HanbOoee 3(h(heKTHBHOM
paboTa OTHOBOJIHOBOT'O aNapara Ha yriiax HaKJIoOHa
paboueit kamepsr 12...15° Ilpu 3TOM paccioeHue
cMecH He HabJroanoch, a B pabodei kamepe KOM-
MTOHEHTHI CMECH OCTATOYHO PAaBHOMEPHO pacripeie-
JSI0TCS KaK 10 JJIMHE, Tak U 1o ceueHuro. Obmiee
BpeMsl HAaXOXXICHHSI HMCXOOHBIX KOMIIOHEHTOB Ha
BOJIHOBOM JIOTKE, KaK MpPaBHJIO, HE TIPEBBIMIAET
8...10 cexyHn npu 001IEH BRICOKOW HHTCHCUBHOCTH
mporecca.

OnennBast paboOTy BOJHOBOTO CMECHUTEIS
MOKHO OTMETHTb, YTO MOAOOHBIA cOCOO mepeme-
IIUBaHUST TPYOOTUCTIEPCHBIX CpPEl MOXKET HaWTH
MIPUMEHEHHUE [T TPUTOTOBIICHUS CHITUKATHBIX (hop-
MOBOYHBIX CMeC€H, B TEXHOJOTHSIX MOIyUSHHS
KECTKUX 6CTOHHI)IX CMCCGﬁ, IJId IIPUTOTOBJICHUA
KOMOHMKOpMa U T.1I. B manpHeleM miaHupyeTcs uc-
CJIEIOBATh BIMSHUE BIAKHOCTH HUCXOMHBIX KOMIIO-
HCHTOB Ha KMHCTUKY U KaUCCTBO NPUTOTOBJICHHBIX
CcMecen.

B mpouecce ucnplTanuii TaKOro anmnapara ycra-
HOBJICHO, YTO MepQOpPUPOBaHHASI BOJTHOBAS MOBEPX-
HOCTB NP pa3Mepax orBepctuii 30 MM sBsieTCs 3¢-
(hekTUBHBIM pabounM OOOPYAOBAHUEM [UISI COPTH-
POBKH TpyAHOpa3JeasieMbIx MatepuainoB. Ha takoii
IIOBEPXHOCTH OTCYTCTBYET HaJIMIIAHUE, a IPOCEUBA-
IOLIME OTBEPCTHsI HE 3a0MBAIOTCS UCXOHBIMH KycC-
kamu. [lomyueHHBIE 3aBUCHMOCTH TIOKA3bIBAIOT, YTO
MEPCHEKTHBHOW OO0JIACTBIO KCIIONB30BAHUS OJIHO-
BOJIHOBOTO TPOXOTa SIBJSIETCA pa3fielieHue HEeOoJHO-
POITHBIX M CIIOKHBIX TI0 COCTaBY M CBOHCTBAM Mare-
pHAJIOB, B TOM YHCIIE€ TBEPIBIX KOMMYHAIBHBIX OT-
XOJIOB.

HroroBoii orieHKoii pa3paboTaHHOTO OJTHOBOJ-
HOBOTO 000PYZOBaHUs, a 3TO B paBHOW CTENEHH OT-
HOCHUTCSI U K CMECHTEIIO, ¥ K TPOXOTY, CIEeAyeT CUH-
TaTh €ro XOpOIIyK PabOTOCIIOCOOHOCTh M JIOCTa-
TOYHO BBICOKYIO TEXHOJOTHYECKYI0 J((eKTHB-
HOCTb. JJ1s1 1OBEACHMSI TIPEACTABIEHHBIX KOHCTPYK-
IUHA 70 TPOMBIIUIEHHOTO MCIIOIh30BaHUs HE00XO0-
JUMO BBINONHUTH cooTBeTcTBYIOMUM 3Tan HUOKP,
a TaKke pa3padoTaTh TEXHOJOTHIO H3TOTOBJICHHS
BOJIHOBBIX paboO4nX OpPraHOB, KOTOphIE ObI OTIIHYA-
JUCh H3HOCOCTOMKOCTBIO, YCTaJIOCTHOH NPOYHO-
CThIO, MaJIBIMA CONPOTUBJICHHUIMH JePOPMHUPOBa-
HUIO | T.JI.

JAByxBoJiHOBO# nemHoii arperar. [lpakTuye-
CKasl peayin3alys armmapara COOTBETCTBYIOIIETO KH-
HeMaTHdeckoi cxeme Ne§, ocCylecTBieHa B BHIC
JIBYXBOJTHOBOTO IIETTHOTO arperata [7], a ero oommii
BHJI TIPEJICTABIICH HA PUCYHKE 5.

Pabora nenmHoro arperara MpoUCXOAMT CIETY-
omuM 00pa3oM. DIIEKTPOABHUTaTeIh MPHUBOAWUT B
JEHCTBHE KPUBOIIUI /, KOTOPBIA BpAIIaeTcs C 3a-
JlaHHOM yacToToil Bpamenus. OAuH KOHell aTyHa 2

CBSI32H C KPUBOIIUIIOM /, a IPYTO¥ ¢ MassTHUKOBBIMU
peraaramu 3. lllatyn 2, comepmias IutocKomapal-
JieNbHOE ABMKEHNE, IPUBOJMT B JICHCTBUE MasiTHU-
KOBBIE pbluaru 3, Ha KOTOPOM JKECTKO 3aKpericHa
HITaHTa 4, MPU 3TOM JBWKEHHUE COOOIIaeTCs Iern-
HBIM ITOJIOTHAaM 6 (Ha KOTOPBIX MOTYT OBITh YCTaHOB-
JIEHbI CheMHBIC TUIAHKH 7) U THOKUM cTeHKaM J. Ta-
KM 00pa3om, Bc€ pabouee 00OpydOBaHHE COBEp-
IIaeT BBIHYXKJCHHBIC KOJECOAHUS C ONpeaeieHHON
YacTOTOW M aMIUIUTYAOH, BETUYMHBI KOTOPBIX

MOKHO U3MCHSTH B OIIPCACIICHHOM AHaIria3oHe.

—

Puc. 5. O6uwmii BUJ IBYXBOJIHOBOTO IIEITHOTO arperara
1 — xpuBoOmIHI; 2 — MATYH; 3 — MAITHUKOBBIE PhIUaru
(BTOpOIt Ha PUCYHKE HE MOKa3aH);

4 — mranra; 5 — ruOKHe CTEHKH; 6 — IEMHbIE T0JI0THA;
7 — cbeMHbIE TUIAHKH; 7 — JUTHHA KPUBOILIHIIA

CHpoeKTHpOBaHHBIN IEMHOM arperaT UMeeT
pasMephl IPUEMHOTO OTBepcTHs B IiaHe 450%350
MM, 00beM paboueil kamepsl 0,046 M, MOIIHOCTE
npuBoAHoro snekrpoasurarens 1,1 kBrt. Yacrtora
BpallleHUs] KPHUBOIIWIA 7 W3MEHSETCS IUIaBHO B
nmuanasone 0...600 06/MuH, a ero JIuHA r U3MEHS-
ercs crynenuyaro — 30, 45, 60, 75 mm.

TexHOIOTHYECKNE WCTIBITAHUS JBYXBOJHO-
BOT'O IICITHOTO arperara MpoBOAINCH Ha PA3TMIHBIX
KYCKOBBIX MaTepHaJIax: MEJOTIUHUCTOM C pa3Me-
poM ucxoaHoi ¢pakuu 5S...100 MM U BIaKHOCTBIO
15...18 %, KOMOBOIi INIMHKI BIIAXKHOCTHIO 12...15 %,
M3BECTKOBOM Martepuaje KpynHocThio 20...50 MM u
BJIAXHOCTBIO 2...5 %, 0TX0/ax U30B0OJIa B BUJIE pac-
CBHIMMYATOTO MaTepHalia C pa3MepamH eAMHUYHBIX
KkyckoB 30...100 MM, CyXUX 1 YBIIaXKHEHHBIX CMECSIX
MEPEYUCIICHHBIX MaTEePHAaJIOB, a TAKXKE MeJla BIIaX-
HOCTBIO 21...26 % u xkpynHOCTHIO (...100 MMm.

[Ipomecc m3MenpbUCHHUS TEPEUNCICHHBIX Ma-
TEPUATIOB 3aKIIOYAICS B COYCTAHUH HECKOJIBKHX
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Croco00B CHJIOBOTO BO3ACWUCTBUS Ha MaTepuai, a
MMEHHO YAapHOI0, PAacKaJBIBAIOIIETO W UCTHPAIO-
iero. [Ipu 3ToM BOJIHOBBIC TOBEPXHOCTH 32 CUET I1e-
pEMEIIEHUH MAaSTHUKOBBIX PBHIYArOB HM3MCHSIIU
cBOIO (OopMy U, TaKUM 00pa3oM, coodiranu oopada-
THIBAEMBIM MaTepHallaM CMEKHBIC IBIKEHUS C TIe-
pUOIMYECKON Tojaueii ero Ha yJAapHbIC JICMEHTHI.
Lermple TOJOTHA W3MENbUEHHE TPAKTHUYECKH He
MIPOM3BOJIAT, @ BEIOIHSIOT (DYHKITUH TPOXO0Ta C Tpa-
HUIIEH pa3JelicHuss COOTBETCTBYIOIICH 3a30pam
MEXJy 3BCHBSIMHU IICMHBIX 3JIEMEHTOB, KOTOPHIC B
MIPUBEICHHOM BapWaHTE BBIMOJHEHUS paboyero
000pyIOBaHUS COCTABISLIM 25...28 MM.

Ha ocHOBaHMU JaHHBIX TEXHOJOTHYECKUX HC-
MBITAHUI YCTAaHOBIIEHO, YTO OJHOM W3 MEPCIEKTUB-
HBIX OOJIacTell WCIONIb30BaHUS IIETTHOTO arperara
SIBJIICTCS €T0 MMPUMEHEHUE MPH IepepadoTKe Melia B
TEXHOJIOTHH MPOU3BOJCTBAa M3BECTH CyXHUM CIIOCO-
6om [9, 10]. B xauecTBe nmepepabaTbIBaEMOro MaTe-
puanga HCIONB30BAICS MeJ, IPUMEHSEMBIM B
OAO «KpacHocensCKCcTpoMaTepraiby MpHU Tpo-
W3BOJICTBE U3BECTH.

C yueToM mpejacTaBieHHBIX B paborax [4, 11—
13] pexoMeHaluii, HAMU BBIOpaHBI TPEOOBAHUS K

~
i

B
(e
e

7

5..25 MM, %
=

Berxon ¢ppakunn

T >

n,, 00/MUH

300 400 500 600

o

(=)
o

)

/

wn
o

5..25 mm, %

~
[

Brixox ¢ppakuun

o
T T 1T -

600 n., 00/MUH

300 400 500

YCIIOBUSIM TEXHOJOTMYECKOH IMOATOTOBKH Mena K
00KUTY: (PPaKIMOHHBIA COCTaB CBIPhS JIOJIKCH
HaXOJIUTbCA B Ipeaenax 5...25 MM; ChIpbe JOIKHO
UMeTh OJHM3KHE O pa3Mepy YacTHLBI; MOCIE H3-
MEJIYCHUSI YACTHIBI JOJDKHBI MMETh HENpPaBUIIb-
HYIO OKPYTIYI0 (OPMY C MHOTOTPaHHOH PHIXIIOHN ITO-
BEPXHOCTBIO. PyKOBOACTBYSCh NaHHBIMHU YCIOBH-
SIMH, OBLITM MTPOBEJICHBI UCCIICIOBAHUS, HAIPABIICH-
HBIC Ha TIOJYYCHUS] MaTepHaia, COOTBETCTBYIOIIETO
3TUM TpeOOBaHUSM.

[TosTanHo mpoBe/ieM aHAU3 BBHITIOJIHEHUS JaH-
HBIX TPeOOBaHUI MPU MCIOJIH30BAHUH IETTHOTO ar-
peraTa B KauecTBE MAIIWHBI Ui MEPBUYHOTO H3-
MEJBUCHUS CBIPbSL.

C yuerom chopMyITHpOBaHHBIX TpeOOBaHUI
CJIeNlyeT OTPE/ICTUTh BBIXOA (ppakimu Mena B Ipej-
MOYTUTENFHOM Juamna3zoHe 5...25 MM. Dxcnepu-
MEHTBI MPOBOJUIUCH HA MaTepualic BIAXKHOCTBHIO
21...26 % u cpenHeM pa3Mepe UCXOOHOH (pakuuu
38 mm. Jons dpakiuu 0...5 MM B UCXOTHOM MaTe-
puaiie coctapisiia 20 %. Bapeupyembie hakTopbr —
4acToTa BpaIleHHs KPUBOIIIUIIA /i ¥ €T0 JUThHA . Pe-

3yJIbTaThbl OKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OB&HI/Iﬁ
MIPEACTABJICHBI HA PUCYHKE 6.
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Puc. 6. Bnusinue yacToThl BpallleHUs! 7 U JUIMHBI KPUBOUIMIIA 7 HA MIPOLIECC U3MENbUEHUS Mena
a — amrHa KpuBomumna 7 = 30 MM; 0 — JyTMHA KpUBOIIHIA » = 45 MM; B — JITTMHA KpUBOIIUMA 7 = 60 MM;
I — AJIMHa KpuBowMNa » = 75 MM

AHanM3upyst MONy4YEeHHBIE PE3YIbTATHl MOYKHO
c/eNaTh 3aKIIOYeHHE, YTO BBIXOA (ppakiuu mena B
Iuama3oHe 5...25 MM 3aBHCHT OT BapbHUPYEMBIX
tdhaxTopos. [Ipu mmuae kpuBomumna » = 30 u 45 Mm
BBIXO/J] MPEINOYTUTENFHON (PppaKIuyu HAXOJUTCS Ha
ypoBHe 35...53,5 %, a npu anuuHe KpuBomwumna » = 60

u 75 MM —49,5...60 %. Creqyet oTMETUTD, 9TO TI0-
BBIIIICHUE YaCTOTHI BPAIICHUS 7, TP OOJBIIHNX 3HA-
YCHMSX JIJIMHBI KPHUBOIIMIIA 7 HMPUBOJNUT K CHIDKE-
HUIO BBIXOJIa MPEANOYTUTEIIbHOM (ppaKIuu, 3TO 00y-
CJIOBJIEHO MHOTOKPATHBIM CHIJIOBBIM BO3JICHCTBHUEM
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Ha MaTepua, KOTOPHId He yCIeBaeT MOKUHYTh Ka-
Mepy IETHOTO arperara u B KOHEYHOM HTOTE TIPUBO-
JIUT K TIEPSU3MEIIbYCHHIO ChIPhSI.

BrimosiHeHE BTOPOTO YCIOBUS OBLIO OIIEHEHO
MO BBIXOJY MNPEANMOYTUTEIbHON (pakiud B BHJIE
nByx rpymm S5...15 u 15...25 mm. Bexoa dpaxiun
15...25 MM mpeobnanan ¥ B CpeAHEM H3MEHSUIICS B
muamazone 50...70 % B 3aBUCMMOCTH OT Bapbupye-
MEBIX (hakTopoB. Takum 00pazomM, MOKHO cIeIaTh 3a-
KIIFOUCHHE, YTO MaTepua, TOCTUTIIINN pa3Mepa Impo-
CCUBAIOIINX OTBEPCTHI, OBICTPO yaanseTcs u3 pado-
Yel KaMephbl, YTO SBJISETCS CBUCTEIBCTBOM BBICO-
KOU CEJICKTHMBHOM CIIOCOOHOCTH Takoro 000pyaoBa-
Hus [14].

IMocne mepepabOTKM 4YacTUIBI Mella UMEIOT
MHOTOTPAaHHYIO PBIXITYIO TIOBEPXHOCTH (pUC. 7), 9TO
COOTBCTCTBYCT H3JIOKCHHBIM Tpe6OBaHI/I§IM noaro-
TOBKH CBIPbsI TTEpe]] 00XKHUIOM.

Puc. 7. CoctaB matepuana mocie u3MenbueHus
B LIEIIHOM arperare

[IpoBeneHHOE MCCIEI0BaHUE CBUIETEIBCTBYET
0 TOTEHLIMAJIE LIEMHBIX arperaTros, Kak O MalllHaX,
CIOCOOHBIX BBHIMOJHATH TEXHOJOTHYECKHE 3a]auu
10 repepabdOoTKE PA3IUUHBIX CHIPEEBBIX MaTEPHAIIOB,
B YaCTHOCTH NEpepadOTKH Meja B TEXHOJIOIHU IPO-
W3BOJICTBA M3BECTH CyxXUM criocobom. Crenyer oT-
METHTh, YTO IIEMTHON arperat MOXeT OBITh UCIOJb-
30BaH HE TOJILKO B KayecTBE MAIIMHBI IJIi OCY-
MIECTBICHUS U3MENbUEHHSI HEOTHOPOHBIX U CIIOXK-
HBIX 110 COCTABY W CBOHCTBaM MaTEpHUAJIOB, HO U B
KayecTBe rpoxoTa, HampuMmep, Ui OYUCTKU Oania-
CTa Ha JKEJE3HOH Jopore, COPTHPOBKU TBEPIBIX
KOMMYHAaJIbHBIX, CTPOUTEIBHBIX H TIPOMBINUICHHBIX
OTXOJIOB U PEIICHUS A APYTHX TEXHOIOTHYECKHX
3amaud [15].

BriBoabI

1. ChopmynupoBaHa KOHIICIIHS HCIIOIB30BAa-
HUSL paboumx KaMep TEXHOJOIMYECKHX MallhH B

BUJIE KHHEMATHYECKH JIeOPMHPYEMBIX BOIHOBBIX
THOKUX CIUTIOIIHBIX, TeP(HOPUPOBAHHBIX HITH COCTAB-
HBIX 000JIOYEK BHYTPEHHHUE TIOBEPXHOCTH WIIU 3Jie-
MEHTBI KOTOPBIX, 00ECIIEUNBAIOT MPOBEJCHUE COOT-
BETCTBYIOIIUX MPOIIECCOB CMENIMBAHUS, H3MENTbUe-
HUS U pa3/ielieHUs] MAaTePHANIOB 110 KPYITHOCTH.

2. Pa3zpaboranpl BapuaHThl KOHCTPYKTHBHBIX
peleHni BOTHOBBIX aNTapaToB U HA OCHOBE WX KOH-
CTPYKTHBHOTO aHAJIN3a JJIsl IPOBEICHHUS TEXHOJIOTH-
YECKUX HUCHBITAHUA W TPAKTUYCCKOW peaTr3aliuu
BBIOpaHBI OJJHOBOJTHOBOH ammapar ¢ OOKOBBIM IMpH-
BOJIOM H JIBYXBOJIHOBOH C BEpXHUM TIOJIBECOM MasiT-
HUKOBBIX PhIUaros.

3. Ha co3maHHOM 3KCIIEPUMEHTAIBHOM 000pY-
JIOBaHUM TIPOBEJICH KOMIUIEKC TEXHOJIOTHUECKHIX UC-
CJIEJIOBaHMI IO TIepepaboTKe Pa3IUYHBIX MaTepHha-
JIOB ¥ B PE3yJIbTaTe KOTOPHIX yCTAaHOBJICHO, YTO Ha
OJTHOBOJTHOBOM aIllapare MO>KHO C BBICOKOM 3 dek-
TUBHOCTHIO MPOU3BOJIUTH MEPEMEIINBAHHIE U pa3Jie-
JICHHE MaTepHUasoB 10 KPyIIHOCTH, a HA IBYXBOIHO-
BOM Hepepa6aTI>IBaTI) BJIQXKHBIC CBIPLCBBIC MATCPU-
aNbl U Pa3IMYHBIC BHBI OTXOJIOB C BO3MOXKHOCTBIO
CEJICKTHBHOT'O YIIPABJICHUS KauyeCTBOM 00paboTaH-
HBIX TPOJYKTOB. DHEPreTHUECKHE 3aTpaThl Ha MPo-
BEJICHUE DTUX TPOILECCOB HIDKE MO CPABHEHUIO C
000pyI0BaHHEM aHATIOTMYHOTO HA3HAUCHHS.

4. OOOCHOBaHBI HEKOTOPHIC HAIIPABJICHUS Pa3-
BUTH BOJHOBBIX allllapaToB, BKJIIOYAIOIIWE ONTH-
MU3AIHI0 UX TCOMETPUYCCKUX, KHHEMATHUECKUX U
SHEPTrOCHUJIOBBIX ITAPAMETPOB, OMpEJeIIEHHE Palno-
HaJIBbHBIX 00J1aCTel UCIIOIb30BAHUS, 4 TAKXKE BHIOOD
MaTepHAaIOB M TEXHOJIOTHH JIJIsl U3TOTOBJICHUS pabo-
4yero 000Opy/IOBaHUS B 1IEJIOM M OTIENIBHBIX €ro dJie-
MECHTOB.
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MULTIFUNCTIONAL TECHNOLOGICAL APPARATUSES WITH FLEXIBLE WAVE
WORKING EQUIPMENT

Abstract. The article deals with problematic issues related to the complex processing of materials that
are heterogeneous and complex in composition and properties. The necessity of its technological moderniza-
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tion and development is substantiated on the basis of assessment of the technical level of the existing equip-
ment. For the first time, the concept of creating technological machines with a kinematically deformable wave
working chamber is proposed and substantiated. Variants of technological solutions for one- and two-wave
apparatuses have been developed. They can be used for mixing, grinding and separating materials by size.
The main features of the behavior of flexible wave surfaces when interacting with the processed medium are
shown. The design of two experimental installations is described, their technical characteristics are given, the
composition of the processed materials is stated. The results of experimental studies on the processing of
quarry chalk, building mixtures and municipal solid waste are presented. The data obtained make it possible
to judge a sufficiently high technological efficiency and the need for further development of devices with wave
working equipment, which is expressed in a sufficiently high quality of the products obtained, the ability to
control their particle size distribution, the ability to work in conditions of an abrupt change in the properties
of the treated medium, including due to self-cleaning elements of the working chamber and the elimination of
Jamming of pieces of material in the working areas and the combination of various technological functions in
one apparatus.

Keywords: wave apparatus, grinding, mixing, screening, flexible chamber, adaptability, chain unit, pro-

cess efficiency.
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