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Aunomauusn. B cmamve paccmompenvt npobaemiuvie 60NPOCH, CEA3AHHbIE ¢ KOMNIEKCHOU nepepabom-
KOU HeOOHOPOOHBIX U CJIOJCHBIX NO COCMABY U C8OUCMEAM Mamepuanos. Ha ocnose oyenku mexuuueckozo
VPOBHS cywecmeyrouezo 060py008anus 000CHO8AHA HEOOXOOUMOCTD €20 MEXHOL02UYECKOU MOOepHU3AYUU
u pazeumus. Bnepevie npednoscena u 0bocnosana Konyenyus co30aHusi MexXHOI02ULeCKUX MAuUH ¢ KUHema-
muyecku degpopmupyemotl 6oaHou padouel kamepou. Pazpabomanvl eapuanmol mexHoI02UYECKUX PEUEeHUl
00HO — U 08YXBOIHOBBIX ANNAPATNOE, KOMOPbIE MO2Yym ObIMb UCHONb308AHYL OISl NPOBEOCHUS NPOYECCO8 CMe-
WUBAHUSL, USMETbYEHUSL U PA3OENEHUSL MATNEPUATO8 N0 KPYRHOCMU, a MAKJICe NOKA3AHbL OCHOBHbLE 0COOEHHO-
cmu nogedeHust 2UOKUX B0JHOBLIX NOBEPXHOCMEL NPpU 83aumooelicmeuu ¢ obpadbamuvieaemoti cpedou. Onu-
camvl KOHCMPYKYUY 08yX 9KCHEPUMEHMANbHBIX YCNAHOBOK, NPUBEOEHbI UX MEeXHUYECKUe XapaxKmepucmuru,
U3I0JICeHbl COCMAas 006padamvleaeMbIX MATNEPUALO8 U NPEOCMABLEHbl Pe3YIbMambl IKCHEPUMEHMATLHBIX UC-
cedosanull no nepepabomKe Kapbepro2o meid, CImpOUmenbHblX cmecell U mEepoblX KOMMYHATbHBIX OMX0008.
IHonyuennvie dannvie n0360a10M CYOUMb 0 OOCMAMOYHO BbICOKOU MEXHOIOSUYECKOU dpdexmusHocmu u
HeoOxoouMocmu OanbHelule20 pa3eumusi Annapamos ¢ 60JAHO8bIM pabouum 060pyoo8anuem, Ymo 8blpaxica-
emcst 8 00CMAamMO4HO 8blCOKOM KAYECmEe NOLYHAEMbIX NPOOYKIOE, 803MONCHOCTU YAPABIEHUS UX 2PAHYI0-
MempU4ecKuUM COCMAasom, CHOCOOHOCMU pabomams 6 YCI08UAX CKAYKO0OPA3H020 USMEHEHUsL CEOLCME 00pa-
bamvleaemoll cpeodbl, 6 MOM HUCTIe 3a CUEM CaMOOYULEeHUS DIeMEHMO8 paboyell Kamepsl U YyCmpaneHus 3a-
KAUHUBAHUSL KYCKO8 MAMepuana 8 pabouux 30HaX U COBMeUjeHUs PA3IUYHbIX THEeXHOI02ULeCKUX DYHKYuUil 8

00HOM annapame.

Kniwouesvie cnosa: sonnosoli annapam, usmenvyenue, cMewusanue, 2poxouenue, subkas kamepa, adan-
MUBHOCMb, YEeNHOU azpeeam, IdexmugHocms npoyeccd.

BBenenue. Bo MHOrMX oTpacisix MpOMBIIILIECH-
HOCTH TpeOyeTcs nepepadaTsiBaTh OTPOMHOE KOJIH-
YEeCTBO MAaTEPUAIOB, KOTOPBIE XapaKTEPU3YIOTCs He-
OJTHOPOJHOCTHIO TIO COCTaBy M cBoicTBaMm [1, 2]. K
HUM B IIEPBYIO OYepe/[b MOXKHO OTHECTH ChHIPhEBbIC
KapbepHBIC MaTepuaibl (Mell, TJIMHY, W3BECTHSIKH,
Topd U Ap.), TBEpAble KOMMYHAIBHBIC U CTPOUTEIH-
HBIC OTXOJIbI, TOPHO-XUMHUECKOE ChIPhE, MPOAYKTHI
JIeco- M CeNIbX03MepepadoTKH, a TaKKe OCYIIEeCTB-
JIATh TEXHOJIOTHMYECKUE TEPEICNbI C JUCTICPCHBIMU
cpeaaMu, KOTOPBIC OTIMYAIOTCS PEOJIOTHUYECKON He-
CTaOMIIBHOCTBIO M TPEOYIOT MTOTIOJHUTENBHBIX OIIe-
panuii, HanmpuMmep, YBIaKHEHUS WM CYIIKH. Bce
BBIIIIETIEPCUNCIICHHBIE (DAKThl CBUICTENBCTBYIOT O
HEOOXOAMMOCTH pa3pabOTKH MHOTOIIEIEBOTO 000-
pyaoBaHus, obecrieunBaromero 3pQeKTuBHyI0 me-
pepaboTKy TaKUX MAaTEPHATIOB M OTBEYAOIIETO TPe-
OOBaHHMAM DHEPro- W pecypcocoepexenus [3, 4].
OnHMM U3 HANpaBJICHUN PEIICHUS TICPSUUCICHHBIX
3a/1a4 MOXET OBITh WCIOJIB30BAHHE TEXHOJIOTHYE-
CKUX allaparoB aJIalTUBHOTO JCHCTBUSI, OCHOBAH-
HBIX Ha HOBBIX KOHCTPYKTUBHBIX UCIIOJIHEHHSX pa-
0odero obopynoBanus [5, 6].

OcHoBHasi yacTh. KoHIenmus o0opynoBaHus
OCHOBaHa Ha UCTIOJIb30BAHUU Pab0UNX KaMep TEXHO-
JIOTUYECKHX amlapaToB, BEITIOTHEHHBIX B BHJIE KH-
HEMATUYECKH J1e(hOPMHUPYEMBIX BOJHOBBIX THOKUX
CIUIOIIHBIX, TMEePGOPUPOBAHHBIX WM COCTABHBIX
000JI04EK, BHYTPCHHHE TIOBEPXHOCTH WM 3Jie-
MEHTBI KOTOPBIX CIIOCOOHBI BO3JEHCTBOBATH Ha Tie-
pepabaTbiBaeMyIo cpey ¢ MaKCUMAaJIbHOW aJanTHB-
HOCTBIO TIPY TIPOBEJICHUH MPOIIECCOB U3METbUCHHUS,
CMEIIMBAHUS U Pa3JICICHNs MATEPUAJIOB 110 KPYITHO-
ctu [6, 7].

Baxwueiiieii 3aaueil Ha IEPBOM 3Tare MPOEK-
TUPOBaHUSI TEXHOJOTHYCCKUX allllapaToB ¢ THOKUM
BOJTHOBBIM pPabodrM 000pyIOBaHUEM SBIISICTCS TIpa-
BWJILHBIN BBIOOp KWHEMAaTHYCCKOW cxeMmbl. Jlis
3TOr0 TpeOyeTcs MPOBEACHUE aHajn3a BapHUaHTOB
JIBUKCHHSI THOKUX BOJHOBBIX pa0OYUX OPTaHOB, KO-
TOpBIE B 3HAYUTEIHHOW CTETIEHN OYAYT ONPEAEIsATh
TEXHOJIOTHYECKHE BO3MOXKHOCTH  CO37aBacMOTO
obOopymoBanus. J{s 11€I0CTHOTO BOCIIPUSITHS BapH-
AaHTOB JBIDKEHHUS THOKHX D3JEMEHTOB BOCIIOJB3Y-
eMcsl MeToJJaMH aHaliu3a, CTPYKTYPhl U KHHEMaTH-
YECKUX CBS3CH B MEXaHU3Max W TPUBEIACM HX K
YCIIOBHSIM pabOTHI TEXHOJIOTMYECKUX arperaTos [8].
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AHanu3 M OlleHKa KOHCTPYKTHBHOTO BBITIOJTHE-
HUS pa3pabaThiBaeMBIX aIapaToB TPEOYET CHUCTe-
MaTHU3al[Ml BapUAHTOB WX TEXHUYECKOW peau3a-
uu. B xauecTBe OCHOBHBIX KPUTEPHUEB OYAEM CUHU-
TaTh XapaKTEPUCTUKH JeopMaIiuy BOJTHOBOH pado-
4Yell KaMephsl M BO3MOXKHOCTH IPU 3TOM CO3aBaTh
YCIIOBUS, TIPU KOTOPHIX 00ECIIeYMBaCTCS MaKCH-
MajibHas TeXHoJorndeckas 3 (eKTUBHOCTH TIPH pe-
aNnM3aluy  Pa3MYHBIX TPOIECCOB: HM3MEbUYCHIS,
CMEIINBaHUS U PA3JICIICHUS MATEPUAIIOB 110 KPYITHO-
cti. KoHKpeTHBIC MPUMEPHI CO3/IaHUsI MHOTOIIEIIe-
BBIX arperaTtoB C BOJHOBBIM pabounM o0opyaoBa-
HUEM TpejicTaBlicHbl Ha pucyHke 1. [To cremnenu ne-
(hopMupoBaHUs THOKUX BOJTHOBEIX Kamep OHHU pas-
JIeJIeHBl Ha OJHO- M JBYXBOJIHOBBIE. KpaTko pac-
CMOTpPHM pa3paboTaHHbIE KOHCTPYKTHBHEIE pelie-
Hus. [Ipu UX omuicaHWW TPUHSTHI CICIYIOIINE OC-
HOBHBIE 0003HAaYEHUS, BXO/IAIINE B HUX DJIEMEHTOB:
1 — rubkast BOJIHOBas Kamepa, 2 — MaTyH, 3 — KPUBO-
U, 4 — IOJIBEC MasTHUKOBOTO pblYara, 5 — Harmpas-
JIAIOINE, 6 — ApHUPBI, 7 — aMOPTHU3ATOP.

CxeMma 1. BomHoBas rubkas kamepa MOHTHPY-
€TCS Ha BEPTHKAIHLHOM IIOJIBECE, COBEPIIAIOIICM
Mo JEHCTBHEM KPHUBOIIUITHO-IIATYHHOTO MeXa-
HU3Ma KoJebaTenbHble ABmKeHus. [Ipu 3ToM BotHO-
Basi KaMepa UMeeT BO3MOXKHOCTh JIe)OPMUPOBATHCS
TOJIBKO 32 CUET CHJI MHEPIIU e€ CTEHOK U 00pabaThi-
BaeMOro MaTepuaia. AnmapaT MOXKeT padoTaTh Kak
CMECHTENh WIH TPOXOT C JOCTATOYHO BBICOKOH (-
(hEeKTUBHOCTBIO TIPU CPABHUTEIHHO HEBBICOKOMH TPO-
M3BOAUTENHHOCTH. KOHCTPYKITHS MTPOCTa B U3TOTOB-
JICHUH U IKCIUTyaTallHu.

Cxema 2. Pabouas kamepa aedopmupyercs
CUHXPOHHBIM TIEpEMEIEHUEM e€ KOHIIOB B TOPU30H-
TaJHHBIX HAMIPABIAIONINX, YTO PEATN3yeTCs IIPUBOI-
HBIM MEXaHU3MOM C JIBYMS IIaTyYHaMH, IPUIEM OCh
MPUBOJIA PACIIONIOKECHA B BEPXHEW YacTH armapara.
YcnoxKHEHrE TaKUM 00pa30M KOHCTPYKITUH OCOOBIX
TEXHOJIOTUYECKUX MpeumMyliecTs He Aa€T. [To nmpu-
MEHEHHUIO 3TO TPOXOT WIIM CMECUTENb HETpPEpPHIB-
HOTO JCHCTBUSL.

Cxema 3. OTan4yaeTcs OT CXEMBI 2 TEM, UTO T'HO-
Kast Kamepa Je(pOopMHUPYETCs IIOCPEICTBOM TOPHU30H-
TaJBHOTO MEPEMELICHHUS TOJILKO OJHOTO U3 €€ CTO-
POH, YTO YIpOIIaeT KOHCTPYKIUIO, HO HE CHOC00-
CTBYeT MHTEHCH(HKAIUU pabouero mporecca.

Cxewma 4. Ilepenada ycunus oT maTyHa IpOHC-
XOJUT Ha OJTHY M3 OOKOBBIX CTCHOK BOJHOBOW Ka-
MEpHI BBINIC HIDKHEH TOYKH €€ MPOBHUCAHUSA. DTUM
obecrneunBaeTcs CI0XKHBIN XapakTep 1ehopMUpOBa-
HUs THOKO#M 000JI0UKH, KOTOpasi o0ecrieunBacT d¢-
(dexTUBHYIO TpaHCGhOPMAIMIO SHEPTUU KOJIeOaHMiA
maTyHa u npeodpa3oBaHue e€ B MHTEHCUBHBIE Tiepe-
MEIICHUS 00padaThIBACMON CpEIbl, IO CIIOKHBIM
MPOCTPAHCTBEHHBIM TPACKTOPHUAM XapakTep KOTO-

PBIX MOXKHO 33/J1aBaTh H3MEHEHHEM MapaMeTpOB KO-
nebaHui MaTyHa, MECTOM U HalpaBJIeHUEM UX MPH-
JIOKEeHUs1 Ha pabouylo kamepy. B kadecTBe Hemo-
CTaTKOB TaKOW KOHCTPYKITUM MOXHO CYHTATh HEOO-
XOJIUMOCTh YCTpaHEHHUSI OOKOBBIX KOJICOAaHWH KOH-
CTPYKIINH, BO3HUKAIOUINX OT ACHCTBUSA HMHEPIHOH-
HBIX CHJI C IIOMOIIBI0 aMOPTHU3aTOpOB. OTiamyaeTcs
XOpOIIeH cMeceo0pa3oBaTeIbHON CIIOCOOHOCTRIO H
MOBBIICHHOM 3 PEeKTUBHOCTHIO MpoIiecca rpoxode-
HUsI, 0COOEHHO HEOJHOPOIHBIX M CIOXKHBIX IO CO-
CTaBy W CBOWCTBaM MaTEepPHUAJIOB.

Cxema 5. JlaHHOE TEXHHUYECKOE pEIICHUE
npexycMaTpuBaeT Ae(opMaIuio BOJTHOBONH KaMephl
CHHXPOHHBIM TepeMelIeHneM ¢€ OOKOBBIX CTEHOK
MOCPEACTBOM MPHBO/IA JBYX IIAPHUPOB, CBI3AHHBIX
C BEPTHKAIBHBIM IIaTyHOM PBIYaroB. 3a CYET 3TOTO
rubkas 000JI04ka pabodyeil KaMephbl MEPUOANICCKU
u3rudaercs ¢ 00pa3oBaHUEM JIBYXBOJIHOBOM KOH(H-
rypanus, KOTopasi B 3aBHCUMOCTH OT XOfa IIaTyHa
MEHSIET CBOU OYEPTaHUsI OT BBIMYKIIBIX K BOTHYTHIM.
CnaObIM MECTOM KOHCTPYKIIUU SBIISICTCS HATHYHUEC B
pabodeM MPOCTPaHCTBE MOABMKHBIX COMPSHKEHHUH,
HO TIPH 5TOM OTCYTCTBYIOT OOKOBBIE PEaKIiH, epe-
JaBaeMble Ha KOpITyc ycTpoiicTBa. MiMeeT BO3MOXK-
HOCTb PAaKTUYECKOTO 3HAYECHUS KaK CMECHUTENh HITH
TPOXOT.

Cxema 6. B oTninuuu oT cXeMbl 5 BEPTUKAIBHO
YCTaHOBJICHHBIC IIATYH CBSI3aH C I[CHTPAIBHOMN 4a-
CTHIO BHYTPEHHEH CTEHKHU pabouell KaMephl U MPOo-
M3BOJUT €€ MepeMEeLICHNUs C IIEPHOANIECKUM 00pa-
30BaHUEM JIByX CHMMETPUYHBIX BOJH Pa3IUIHOMN
HAIpPaBIEHHOCTH B 3aBHCHMOCTH OT KHHEMATHKH
ero asrkeHus. KoHCTpyKIus mpocta B M3rOTOBIIE-
HUU U HE TPpeOyeT YIUIOTHEHHUS TOBM)KHBIX 3BCHBECB.
B 11es10M 3T0 NepCcrneKTUBHBIM TEXHOJIOTMYECKUH afl-
rapat MHOTOLIEIEBOTO Ha3HAUEHUSI.

Cxema 7. M3orayTast no ¢opme AByX BOJIH THO-
Kast 000JI0YKa B CBOCH IIEHTPaIbHOW YacTH CBsI3aHa
C BEPTUKAIBHBIM TIOJIBECOM MasSTHUKOBOTO phIYara,
PacHONIOKEHHBIM 10 OCH CHMMETpPUH arlapara.
[ToxBec OHUM KOHIIOM YCTaHOBJICH B IIApHUPE U
MIPUBOANUTCA B KoyeOaTeNbHbIE JBIKEHUS TOCPEN-
CTBOM KPHBOIIMITHO-KOPOMBICIIOBOTO MEXaHHM3Ma.
ITo Mepe nepemernieHus moIBeca BOJHEI paboueii ka-
MepbI U3MEHSIOT CBOIO (JOPMY, COBEpIIIasi CIIOKHbIE
JBUKSHHS 110 BEPTUKAIN M TOPU3OHTAIH, 4TO 00ec-
MIEYMBACT WHTCHCUBHBIN MEXaHU3M BO3ICHCTBUS UX
BHYTPCHHHX ITOBEPXHOCTEH Ha o0OpabaThiBacMEbIC
Marepuaibl. OTiHyaeTcss OOJBITNM KOHCTPYKTHB-
HBIM MHOT'000pa3ueM, B TOM YHUCIIC BBITOJIHEHUEM
paboueii kaMepbl U3 JUCTOBBIX 3JIEMEHTOB, epdo-
pPUPOBAaHHOMN, B BHJE IEMHBIX THUPJSHA, C OCHAIIe-
HUEM pabodero 000pymoBaHUs 3yObIMH, HOXKAMHU U
T.1. O6nacTe NpUMEHEHHs U3MENbYCHUE, TPOXoUe-
HUEC W CMCIIMBAaHHE, B KPYMHOTOHHAXXHBIX MPOU3-
BOJICTBaX.
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Cxema 8. OtnugaeTcss OT CXeMBbI 7 BEPXHHM
MOJIBECOM MAasITHUKOBOTO pblYara M HEKOTOPBIMU
OCOOCHHOCTSIMH JBM)KCHUS Marepuajia B paboueit
KaMmepe, KOTOPBIi UMeeT OOJIBIIYI0 COCTABIISIONYIO
JIBIDKEHUS B BEpTUKAIILHOM HanpasieHun. Ha pa6o-
yeM 00OpYJOBaHMM OTCYTCTBYET HAIMTIAHWE W HE

TpeOyeTcs CrenuaibHBIX MEp I10 3alUTe OT IoIaaa-
HUAS B pabodyi0 30HY TOCTOPOHHUX BKITFOUCHHM.
KoncTpykius MOXKeT HaAUTH IIUPOKOE TPOMBIIILICH-
HOE MPUMEHEHHE B YACTHOCTU NPU OCHAILCHUU €
LEHHBIMU 3JIEMEHTAMM ISl TIepepabOTKH HEOIHO-
POIHBIX M CIIOKHBIX TI0 COCTaBY M CBOMCTBAM MaTe-
pHAJIOB.

OJIHOBOJIHOBBIC armaparbl

Cxema 2

2 6

Cxema 3

Cxema 4

JIBYXBOJTHOBBIE ammapaTsl

Cxema 5

Cxema 6

Cxema 7

Cxema 8

Puc. 1. Kunematuueckue cxeMbl BOJTHOBBIX arrapaToB
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Brimonnennas o ro6oit u3 cxem 1-8 u ycra-
HOBJICHHAS 1101 YIJIOM K TOPU30HTY BOJIHOBast pabo-
Yyasg Kamepa SIBISICTCS YHHMBEpCaJbHOM M B HeH
MOKHO OCYIIECTBIISITH MPOLECCHl MEpPEeMEIINBAHUS,
I'POXOYEHHUs, U3MEJbUYEHUsI WM IpeABapUTEIbHON
CyIIKH, TIPUYEM [UIsI TPOXOYEeHHs ee THOKas 000-
JI0OYKa C COOTBETCTBYIOIIMMH OTBEPCTUSMH SBIIS-
ercst cutoM. Jlid 1enell mepeMeIBaHusl U CyLIKU
rubkasi 000JI0uKa M3roTaBIMBaeTCAd IJankoil. Bo
BCEX BO3MOXKHBIX BapHaHTaX NPUMEHEHHsS T'MOKOU
000510YKe COOOIIAIOTC MHTEHCHBHBIE IepeMelie-
HUSI, KOTOpbIe obecrieunBatoT 3 (HEeKTHBHOE TIPOBE-
neHne padbounx npoueccoB. C HENbl0 aKTUBU3ALUH
TEXHOJIOTHYECKUX MpOoIleccoB paboyas kamepa Mo-
JKeT OBITh OCHAIIIEHA Pa3TMYHBIMU HA0OpaMH HHTEH-
CHU(UIMPYIOMUX YCTPONCTB: LEMIMH, 3yObsMH, JIO-
MacTAMH, HOKaMH, IETKaMH H T.JI.

OCHOBBIBasICh Ha (DEHOMEHOJIOTUYECKOM IO~
XOZIe U METOJIe aHaJIOI'Uil B KauecTBEe OOBEKTOB IS
HCCIIeI0BaHNs BEIOPaHbI OTHOBOJTHOBOM U IBYXBOJI-
HOBOM ammaparsl, COOTBETCTBYIOIINE cXxeMaM 4 U 8
Ha pucyHke 1. IIpuBeaneM HeKOTOpbIE pe3yibTaThl
HCCIIEI0BAHUS UX pab0unX MPOLECCOB.

Anmapar ¢ rHOKMM OJHOBOJIHOBBIM pado-
4yuM oGopyaoBanueM. OOIIHIi BUT OJJHOBOJTHOBOTO
amnmapara IpeAcTaBleH Ha pUcyHke 2. JlomonHu-
TEJBHO K cxeMe 4 Ha pucyHke 1 oH cHaOKeH UHTEH-
cuduKaTopaMy Mpolecca, BHIIIOJHEHHBIMU B BUJE
CBOOO/IHO YCTaHOBJICHHBIMU HA KPOHIITEHHE B IICH-
TpaJbHON YacTH pabouell KaMepbl IETTHBIMHU BIle-

MCHTaMH.

Puc. 2. O6muii Bu OAHOBOJIHOBOTO amapara

TexHuueckol THIIOTE301 pa3pabOTaHHON KOH-
CTPYKLIMH CITY>KUT BBIIIOJTHEHHE IPOCENBAOIIEH T10-
BEPXHOCTH, M30THYTOM MO Oyre W IOJBEPKEHHOU

TaKUM KOJIeOaHUSM, KOTOPbIe NPUBOAAT K IepeMe-
LICHUIO Pa3JeisieMOro Marepuaja HOPMAaJIBHO IO
OTHOLICHUIO K OTBEPCTHSIM Ha €€ BHYTPEHHEH MO-
BEPXHOCTH 0°.

[TocraBnenHas 3amadya HOCTUTAETCs TEM, YTO B
anmnapare Ui TpoX0ueHUsl TPYJHOPa3AesieMbIX Ma-
TEPUAJIOB, COACPIKALINM pamy, IPHUBOJ U MPOCEHBa-
IOLIYIO [IOBEPXHOCTbh, COINIACHO N300pETEHHIO, IIPO-
CEHBAaIOLIasi IOBEPXHOCTh BBHIIIOJIHEHA B BUJE YCTa-
HOBJICHHOTO TIOJ YTJIOM K TOPH30HTY BOJIHOOOpa3-
HOTO THOKOTr0 TeppOpUPOBAHHOTO JOTKA, KOTOPBIH
MOCPENCTBOM IAPALIEIbHON €ro MPOJOJIBHOM OCH,
3aKpeIUICHHON Ha OHOM M3 OOPTOB BHILIE HIDKHEH
TOYKH €r0 IMPOBUCAHUS IPUBOIHOMN IIAHKH CBS3aH C
KPUBOLIMITHO-IIATYHHBIM MEXaHU3MOM IIPHBOAA, a
BTOPBIM OOPTOM COEIMHEH C aMOpPTH3aTOpaMH, 3a-
KpEIUICHHBIMUA TIOCPEACTBOM OIMOPHOM IUIaHKU Of-
HUM KOHIIOM Ha CTEHKE JIOTKA BbIIIE HIKHEH TOUKU
€ro NpOBUCAHUS, a BTOPbIM KOHLIOM Ha pame, IIpU-
YeM IPHUBOJAHAS M OMOpPHAs IUIAHKH MapajuleibHBI
MEXIy COOOH.

B mpomecce paboTel ammapara BOJHOOOpa3-
HOMY r'HOKOMY epQOpHpPOBaHHOMY JIOTKY CO00IIIa-
IOTCSl HHTEHCHBHBIE TIEPEMELICHUS, YTO IPUBOJINT B
JBIDKEHHE NepepadaThIBaloOLIyI0 Cpelly, T.€. HachlIl-
HON Marepual, KOTOPbIA NMEPUOJIHYECKH CTAJIKHUBA-
€Tcs C MIOBEPXHOCTHIO JIOTKA, a KyCKH WJIM YaCTHUIIH,
pasMep KOTOpBIX MEHBIIE pa3Mepa MPOCEHBAIOIINX
OTBEPCTHUI IPOXOIAT Yepe3 HUX B KauecTBE MOJApe-
LIETHOTO MpPOAyKTa. BomHOoOpa3Has MOBEPXHOCTH
JUI TIPOCEMBAHMS OOECTICUHBACT CIOKHOE ABHIKE-
HHE repepadbaTeIBAEMOMY MPOIYKTY, YACTUIIBI KOTO-
POro NPHUHYAUTENBHO U C OOJBLIUM YCKOPEHUEM
MIPOTAIKUBAIOTCSA TIepe]l OTBEPCTHEM COOTBETCTBY-
o1ero uM pasmepa. B paboueit 30He mpoucXoauT
AaKTUBHOE II€pPEMEIIUBAHUE, C TIOBEPXHOCTU KYCKOB
O0TOMBAIOTCSl MEJKHE YacTHLbI U MbUIb. [Ipu 3TOM
MIOCTETICHHO OTCEUBAeTCs Melkast ppakius, a OoJee
KpyIIHas IBH)KETCSI BHU3 IO JIOTKY. MIMEHHO Takoe
KOHCTPYKTUBHOE HCIIOJTHEHUE MPOCEUBAIONICH MO-
BEPXHOCTH M OpraHu3auusi e€ IBWKEHHUS CHOCO0-
CTBYET MaKcMMallbHOH 3(deKkTuBHOCTH mpolecca
rpoxodeHus1. Pe3nHoBas ruOkast KHHEMaTHYECKH Jie-
dbopmupyemasi 000s104Ka IPOCEUBAIOIIEH MOBEpX-
HOCTH IIOJIHOCTBIO UCKJIFOYAeT HAJIUIIaHUe U 3a0uBa-
HHE MPOIYCKHBIX OTBEPCTHM, a OTCYTCTBHUE B HEU
METaJUIMYECKUX DJIEMEHTOB CHOCOOCTBYET 3HAYM-
TEJILHOMY CHIDKEHHIO IIyMa Ipu padore.

B 10omonHUTENBHBIX BapUaHTaX BbIIOJIHEHUS
amnmapara npeayCMOTPEHO, YTO MPOCEHBaromIasl mo-
BEPXHOCThH BBITIOJIHEHA U3 HA0Opa CeKIMH, pa3MephI
OTBEPCTUI KOTOPBIX CTYIIEHYATO YBEJIMUYMUBAIOTCS OT
BEPXHEHN 4aCTH K HUYKHEN YaCTH JOTKA, IPUYEM IIPO-
CeHBaroLIasi MIOBEPXHOCTh BHIIIOJHEHA B BUJC JIUCTA
13 U3HOCOCTOMKOM PEe3UHBI, apMUPOBAHHON BBICOKO-
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IIPOYHBIMU BOJIOKHaMM, B YaCTHOCTH MeTaJlIMye-
ckuMH. [l MHTEHCHU(UKAIMK TIpoIiecca Tpoxode-
HUS LenecooOpa3Ho Haj MPOCEUBAIOIICH IIOBEPXHO-
CTBIO YCTAaHOBUTH MHTEHCU(UKATOPHI ITpoliecca pas-
JIEJICHYSI, TIPEICTABIISIONIIEe cOO0H OTPE3KH IIerieid,
3aKpEIUICHHbIE OJIHUM KOHIIOM Ha KPOHILUTEHHaX U
cBOOOTHO MTPOBHCAIOIINX B IIEHTPAIbHON YaCTH THO-
KOro 1ep(oprupOBaHHOTO JIOTKA, & IS YIPOIICHUS
KOHCTPYKLMH aMOPTHU3aTOPOB U YJIyUIIEHHUs JEMII-
¢upoBanus KonebaHUi U BO3BpaTa B KpaifHee MoJio-
JKEHHE MX JIy4llle BCEro M3rOTaBIMBATh B BUJIE LIU-
JUHIPUYECKUX MIPYKUH PacTsKECHUS.

s onpeneneHus NOTEHIUAIBHBIX BO3MOKHO-
CTe OJHOBOJHOBBIX ammMapaToB MPOBEAEH KOM-
IUIEKC MCCIIEJOBaHUM 110 U3YUEHUIO IIPOLIECCOB CMe-
LIMBaHUS U pa3feeHNUsl MaTepUaIOB 10 KPYITHOCTH,
T.e. TpoxoyeHus. Jns 3Tux mener UCToNb30Bagach
YCTaHOBKA CO CIIEAYIOIIMMH XapaKTePUCTHKAMHU:
pasmep paboueil kamepsl B TuiaHe — 650%250 mwm,
nnuHa kpusotuna — 30, 45, 60, 75 MM, yacToTa Bpa-
menns kpuomumna — 0...600 00/MUH, MOITHOCTh
npuBogHoro asurarens — 1,1 kBt. [ns mpornecca
CMeIMBaHUs THOKasi paboyas KaMepa BBINOJTHEHA B
BUAE  PE3UMHOBOIO  JIHMCTa, IS TIpolecca
TPOXOUCHHUS — Mep(HOPHUPOBAHHOTO C KPYTIBIMU OT-
BepCcTHAMHA AraMeTpoM 30 MM.

CMmemmBaHue MPOBOAMIIOCH Ha CYXUX CTPOH-
TEJNBHBIX CMECSX C KPYIHOCTBIO 3aIOJIHUTENS O 5
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MM. B kagecTBe KII04€BOr0 KOMIOHEHTA UCTIOIB30-
BaJICsl PYOJICHHBIH KBaJIPATHBIN TOJMATHIICH pa3Me-
pamu 5x1 mMm. MccnenoBascs oanH pabounii pexum:
yacToTa BpaiieHus kpuBommmna # = 300 o6/MuH,
mmHa KpuBomuma » = 60 mM. [lpu 3Tom nepemeHn-
HBIM (JaKTOPOM CITYXKHIT YTOJl HaKIIOHA padodei Ka-
Mepbl K TOpu30HTY. llomyuyeHHBIE pe3yNbTaThl B
BUjie TpadyKa BIHUSHUS yIiia YCTAHOBKH 0° paboueit
KaMepbl Ha OJHOPOXHOCTH cMecH X W TPOH3BOAH-
TenbHOCTh [1 cMecuTens npeacTaBieHb! Ha PUCYHKE
3a.

HccnenoBanne mponecca rpoX04eHHs B BOJIHO-
BOM armnapare MpoBOJMIOCH Ha Pa3IMYHBIX OTX0JaX
HeoIpeaeNnEHHbIX Pa3MepoB, (GOPMBI, TNIOTHOCTH H
T.A. (TBEpIble KOMMYHAJBHBIE OTXOIBI). 3IECh
TaKKe HMCHONB30BAJICA OAMH paboumii pexum: 4a-
cTOoTa BpalieHus kpusotnuma # = 300 00/MuH, ATuHA
KpuBommma » = 60 MM, a IlepeMeHHbIM (HaKTOpOM
CITyXHT yroJI HakJIoHa 0° pabodeill kKaMepsl K TOpH-
30HTYy. [lomyuyeHHble pe3ynbTaThl B BUAE Tpaduka
BJIMSHUS YIJla YCTaHOBKHM 0° paboueil kamepbl Ha
a¢pdexTrBHOCTE C TPOXOUYEHUS U MPOU3BOIUTEIH-
HocTh [ rpoxoTa mpeacTaBieHsl Ha puUCyHKe 3 0.

BuzyanpHast onieHKa pazaensieMoro B OTHOBOJI-
HOBOM aIllapare MaTepuaia WUTIOCTPUPYETCs pH-
CYHKOM 4.
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Puc. 3. Bimsiaue yriia ycTaHOBKH o° paboueii kameps! Ha 3((eKTHBHOCTH pabOThI MPOIIECCHl BOJIHOBOTO ammapara
a — Ipolecc NepeMennBanus; O — IPOLECcC TPOXOUEHHUS

Puc. 4. BusyanbHas onieHKa pa3aensieMoro Marepuaia
a — UCXOHBIN MaTepuair; 6 — MaTepuall OCIe TPOXOUCHHUS
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Ha ocHoBaHuM NpOBEIEHHBIX HKCIEPUMEHTOB
MOJKHO CJIeJIaTh BBIBOJ, YTO HanbOoee 3(h(heKTHBHOM
paboTa OTHOBOJTHOBOTO aIllapara Ha yriiax HakjIoHa
paboueii kamepsr 12...15° IIpu sTOM paccioeHue
cMecH He HaOJIIoIanoch, a B pabovell kamepe KOM-
MMOHEHTHI CMECH JOCTATOYHO PAaBHOMEPHO pacIipeie-
JSIOTCS KaK 1O JJIMHE, Tak U 1o cedeHuro. Obmee
BpeMsI HAaXOXXICHHSI HMCXOOHBIX KOMITOHEHTOB Ha
BOJIHOBOM JIOTKE, KaK TMPaBHUJIO, HE IPEBBIIIAET
8...10 cexyHn npu 001IEH BRICOKOW HHTCHCUBHOCTH
mporecca.

OnenuBas paboTy BOIHOBOTO CMECHUTENS
MOXKHO OTMETHUTh, YTO MOJOOHBIA CIIOCOO TepeMe-
IIUBaHUST TPYOOTUCTIEPCHBIX CpEl MOXKET HaWTH
MPUMEHEHHUE JJIsl IPUTOTOBIICHUS CHITHKATHBIX (hOp-
MOBOYHBIX CMecCeH, B TEXHOJOTHSAX TMOIyUCHHS
JKECTKHX OETOHHBIX CMeCed, AJISi TPUTOTOBIICHUS
KoMOWKOpMa U T.J. B manpHe#eM miaHupyeTcs muc-
cJeoBaTh BIHMSHUE BIAKHOCTH MCXOTHBIX KOMIIO-
HEHTOB Ha KWHETHKY W Ka4eCTBO MPUTOTOBIICHHBIX
cMecei.

B nporiecce ncnblTaHM Takoro anmnapara ycra-
HOBJICHO, YTO MEePPOpPUPOBAaHHASI BOTHOBAS IIOBEPX-
HOCTB IIpU pa3Mepax oTBepctuil 30 MM sBsieTCs 3¢-
(eKTUBHBIM PaboYUM O0OPYZOBaHUEM ISl COPTH-
POBKH TpyJHOpa3JesieMblx MaTeprasioB. Ha Takoi
MOBEPXHOCTH OTCYTCTBYET HaJUIIaHUE, a TIPOCEUBA-
IOLIMe OTBEPCTHs HE 3a0MBAIOTCA UCXOTHBIMH KyC-
kamu. [TomyueHHBIE 3aBUCHMOCTH TIOKa3bIBAIOT, YTO
MEPCHEKTUBHOM OOJIACTBIO HCIIONB30BAHUS OIHO-
BOJIHOBOT'O I'POXO0Ta SIBJISIETCS pa3fielieHne HEOAHO-
POIIHBIX M CIIOKHBIX TI0 COCTAaBY M CBOMCTBAM Mate-
pHAJIOB, B TOM YHCIIE TBEPIBIX KOMMYHAIBHBIX OT-
XOJIOB.

Hroropoii orieHKON pa3pabOTaHHOTO OIHOBOJI-
HOBOT'O 000PYZOBaHUS, a 3TO B paBHOM CTENEHH OT-
HOCHUTCS M K CMECHTEIIO0, ¥ K TPOXOTY, CIEAYyeT CUH-
TaTh €ro XOPOIIYK PabOTOCIIOCOOHOCTh U JIOCTa-
TOYHO BBICOKYIO TEXHOJIOTHYECKYI0 3((heKTHB-
HOCTh. /Iy JOBeeHMs IPEeACTaBICHHBIX KOHCTPYK-
U 10 MPOMBIIIJICHHOTO HMCIOJIB30BaHUS HEO0XO-
IIAMO BBITTIOJTHUTE COOTBETCTBYFOMmMIA dTart HUOKP,
a Takke pa3paboTaTh TEXHOJOTHIO W3TOTOBJICHUS
BOJIHOBBIX pa0O4YMX OPraHOB, KOTOpPBIC OB OTIHYA-
JIUCh H3HOCOCTOMKOCTBIO, YCTAJIOCTHOM MPOYHO-
CTBIO, MAJIBIMH COTIPOTHUBIECHUSAMH JehOopMUpOBa-
HUIO H T.JI.

JByXBOJIHOBO# memHo#i arperat. IIpaktuue-
CKasl peaju3allys anmapaTa COOTBETCTBYIOIIETO KH-
HeMaThyeckor cxeMe Ne§, oCylllecTBIIEHA B BHJE
JIByXBOJHOBOI'O IIETIHOTO arperara [7], a ero oomuii
BHJI TIPECTABIICH Ha PUCYHKE 5.

Pa6oTa nienmHoro arperara mpOUCXOIHT CIIETY-
oMM 00pa3oM. DJEeKTPOABUTATENb MPHUBOAUT B
JIeCTBHE KPUBOLIUM /, KOTOPBIM BpalaeTcs C 3a-
ITaHHOM yacToTol BpareHus. OauH KOHEIT maTyHa 2

CBSI32H C KPUBOIIUIIOM /, a IPYTo# ¢ MasiTHUKOBBIMU
peraaramu 3. lllaryn 2, coBepmias ImiocKomapal-
JIeNBHOE JABMIKCHUE, TIPUBOJIUT B ICHCTBHE MasITHU-
KOBBIC pbluard 3, Ha KOTOPOM JKECTKO 3aKperyicHa
miTaHra 4, Mpu 3TOM JBIDKEHHE COOOIIaeTcs Ier-
HBIM TIOJIOTHAM 6 (Ha KOTOPBIX MOT'YT OBITh YCTaHOB-
JICHBI ChEMHBIC TUIAHKH 7) U THOKUM cTeHKam 5. Ta-
KM 00pa3om, Bcé pabouee 00OpYyIOBaHUE COBEp-
[IaeT BBIHYXKJCHHBIC KOJECOAHUS C ONpeIeTeHHON
YacTOTOM ¥ AaMIUTMTYJOH, BEIUYMHBI KOTOPBIX

MOKHO U3MCHATH B OIIPCACICHHOM OMUAIIa30HEC.

—r

Puc. 5. O0mwmii BUI IBYXBOJIHOBOT'O IIEITHOT'O arperara
1 — xpuBomUM; 2 — MATyH; 3 — MasTHUKOBBIE PhIUaru
(BTOpOI1 Ha PUCYHKE HE MOKa3aH);

4 — mtanra; 5 — TuOKHMe CTEHKH; 6 — I[EMHBIE TOJIOTHA,
7 — cbeMHbIC TUIAHKH; ¥ — JUIMHA KPUBOIIHIIA

CrpoeKTHPOBaHHBIA IEMHON arperat UMeeT
pa3Mepsl pUEMHOTO OTBepcTus B Iutane 450%x350
MM, 00beM paboueii kamepsl 0,046 M, MOIIHOCTB
mpuBOAHOTO AekTpoasurarens 1,1 kBr. Yacrtora
BpallleHUs] KPUBOIIWIIA 7x W3MEHSETCS IUIaBHO B
nuanasone 0...600 06/MuH, a ero JIUHA 7 U3MEHS-
ercs crymerudaro — 30, 45, 60, 75 mm.

TexHOMOTHYECKNE WCHBITAHUS IBYXBOJHO-
BOTO I[EITHOT'O arperara MpOBOMINCEH HA Pa3IMYHBIX
KYCKOBBIX MaTepHajax: MEJOTJIMHUCTOM C pa3Me-
pom ucxomgHou (pakmun 5...100 MM 1 BIaXKHOCTBIO
15...18 %, KOMOBOW TJIUHBI BIaXXHOCTBIO 12...15 %,
M3BECTKOBOM Matepualie KpynmHocThio 20...50 MM u
BJIQXXHOCTBIO 2...5 %, 0TX07ax U30BOJIa B BHJIE pac-
CHIMMYATOTO MaTepHaja C pa3MepamMHu EIMHHIHBIX
KyckoB 30...100 MM, cyXux M yBIaXHEHHBIX CMECAX
MIEPEYNCIIEHHBIX MAaTEepPHAaJIOB, a TAaKXKe MeJla BIIax-
HOCTBIO 21...26 % u xpynHOCTHIO 0...100 MM.

[Iponiecc u3mMenpueHUs! MEPEUUCICHHBIX Ma-
TEPHUAJIOB 3aKJIIOYAICS B COUYCTAHUU HECKOJBKUX
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CIIOCOOOB CHJIOBOTO BO3JEICTBUS Ha Marepual, a
HMEHHO YAapHOT0, PAaCcKajbIBAIOILEro U HUCTHPAIO-
miero. [1pu 3ToM BOTHOBBIE TOBEPXHOCTH 32 CUET TIe-
peMelIeHn MAasTHUKOBBIX PBIYaroB H3MEHSIIH
CBOIO (hOopMy H, TaKHUM 00pa3oM, cooOdIaiu oopada-
THIBAEMBIM MaTepUajlaM CMEKHbIE JABWXEHHUS C Iie-
pHOAMYECKOH MoJlaueii ero Ha yJapHbIC JIEMEHTHI.
IlenHble HONOTHA W3MEJIbYEHHE IPAKTUYECKU HE
MPOU3BOJIAT, A BBIOIHSIIOT (DYHKIIMH IPOXOTa C Ipa-
HULIEW pasfencHus COOTBETCTBYIOIIEH 3a30pam
MEXIYy 3BEHBSMH ILEMHBIX 3JEMEHTOB, KOTOPHIC B
NPUBEJCHHOM BapHaHTE BBIIOJHEHUS pabovero
000pyIOBaHUSI COCTABISLIH 25...28 MM.

Ha ocHoBaHMM NaHHBIX TEXHOJOTHYECKHX HC-
MBITAHUM YCTAHOBJIEHO, YTO OJIHOW U3 MEPCIEKTUB-
HBIX OOjacTeil MCHONb30BaHMA LEMHOrO arperara
SBIISIETCSI €TO PUMEHEHHE NP nepepaboTke Mena B
TEXHOJIOTUH IPOMU3BOACTBA U3BECTH CYXHM CIIOCO-
oom [9, 10]. B xauecTBe nmepepabaTbiBacMOIro MaTe-
puana HCIONB30BAJCS MeJN, IPUMEHIEMbIH B
OAO «KpacHocensckcTpoiiMaTepraabl» MpH MPO-
U3BOJICTBE U3BECTH.

C yderoM mpencTaBieHHbIX B pabdorax [4, 11—
13] pexomeHmanuii, HaMu BBIOpaHBI TPEOOBAHHS K
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YCIIOBHSIM TEXHOJIOTHYECKON MOJITOTOBKM MeNa K
00XHTY: (pPaKIMOHHBIA COCTaB CHIPbS JIODKECH
HaXOJIUThCA B Ipeaenax S...25 MM; ChIpbe JOJKHO
UMETh OJIM3KUE IO pa3Mepy YacTHIIBI; MOCHE H3-
MeJbUEHHUS] YaCTHUIIBl JOJDKHBI MMETh HENpPaBHIIb-
HYIO OKPYTIYI0 (hOpMY ¢ MHOTOTPaHHOM PBIXJIOH T10-
BEPXHOCTBIO. PyKOBOACTBYSICh JTaHHBIMU YCIIOBU-
SIMU, OBLITM MTPOBEJICHBI MUCCIIEJOBAHUS, HAIPABIICH-
HBIE Ha TIOJTYYCHHUS MaTepHualia, COOTBETCTBYIOIIETO
3TUM TPeOOBaHUSIM.

[ToatamHo MpoBeIeM aHAIK3 BBITIOTHCHHS JJaH-
HBIX TPeOOBaHWIA NPU HCIOJIH30BAHUH IETTHOTO ar-
perata B Ka4yecTBE MAIIWHBI IS TEPBUYHOTO W3-
MEJTbUCHUS CHIPhS.

C yyeroM c(hHOpMYJIHPOBaHHBIX TPeOOBAHMIA
CIIeTyeT ONpeAeNuTh BEIX0 (hpaKIK MeJa B TIpe-
MOYTUTEIBHOM Juana3zoHe 5...25 mm. Oxcnepu-
MEHTHl TPOBOJIWINCH Ha MaTepuale BIaKHOCTBHIO
21...26 % wu cpegHeM pa3zMepe UCXOIHON (hpakiuu
38 mm. [lons dpakiuu 0...5 MM B UCXOJHOM MaTe-
puane coctasisina 20 %. Bapeupyemblie ¢pakTopsl —
YacTOTa BpallleHUs KPUBOIIHIIA /i ¥ €T0 JTuHa r. Pe-

3yJAbTaThl  SKCIEPUMEHTAJIbHBIX  HCCJICIOBAHUU
MIPEICTABICHBI HA PUCYHKE 6.
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Puc. 6. Briustare 9acTOTHI BpALICHNUS /1 M ATMHBI KPUBOIIUIIA 7 HA TIPOLIECC U3MEIbUCHHS Mea
a — JuyiHa KpuBomuna » = 30 MM; 0 — IJTMHA KpUBOIIHIIA 7 = 45 MM; B — ITTUHA KpUBOIIHMA 7 = 60 MM;
T — JUIMHA KpUBOILIUMA 7 = 75 MM

AHanu3upys NONTy4YEeHHBIE PE3yJIbTaThl MOKHO
clleNaTh 3aK/IIOUCHHE, YTO BBIXOA (ppakiuu mena B
IUamnasoHe 5...25 MM 3aBHCHT OT BapbUPYEMBIX
¢axrtopos. [Ipu nnmuue kpusomuna » = 30 u 45 MM
BBIXO/J] PENIOYTUTENbHON (PpaKkuy HaXOJUTCs Ha
yposHe 35...53,5 %, a npu anmuHe KpuBomuna » = 60

u 75 MM —49,5...60 %. Cnegyer OTMETUTD, YTO TO-
BBIIICHUE YaCTOThI BPAIICHUS /i IIPH OOJIBIINX 3HA-
YSHUSIX JUTMHBI KPUBOIIUIA # TMPUBOAUT K CHIKE-
HUIO BBIXO/a MPEATIOYTUTEIILHON (PpaKIuU, 3TO 00Y-
CJIOBJICHO MHOTOKPAaTHBIM CHJIOBBIM BO3ICHCTBHEM
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Ha MaTepual, KOTOPHIA HE yclieBaeT MOKUHYTh Ka-
Mepy LEMHOTO0 arperara i B KOHEYHOM UTOTe TIPHUBO-
JTUT K TICPEU3MEITBUCHHUIO CHIPbSL.

BrimonHeHne BTOPOTO YCIIOBUS OBLTO OIIEHEHO
MO BBIXOJY MNPEIIOYTUTEIbHON (pakimuu B BUIE
nByX rpymi 5...15 u 15...25 mm. Beixon dpaknmm
15...25 MM mpeoOnagan u B CpeIHEM U3MEHSUICS B
nuanazone 50...70 % B 3aBHCHMOCTH OT BapbHpye-
MBIX hakTopoB. Takum 00pazomM, MOKHO CIeJIaTh 3a-
KIIFOUEHHE, YTO MaTepua, TOCTUTIIINN pa3Mepa Impo-
CEUBAIOIINX OTBEPCTHUH, OBICTPO yAaseTcs u3 pado-
Yell KaMephl, YTO SIBISIETCS CBUACTEITHCTBOM BBICO-
KOH CEeNIeKTHBHOW CITIOCOOHOCTH TaKoro 000py1oBa-
Hus [14].

IMocne mepepabOTKM 4YaCTUIBI Mella HUMEIOT
MHOTOTPAaHHYIO PHIXJIYIO TOBEPXHOCTH (PHUC. 7), UTO
COOTBETCTBYET HM3JIO)KCHHBIM TPEOOBAHHSIM IMOJIO-
TOBKH CBIPBS IepeT 00KUTOM.

Puc. 7. CoctaB MaTepuana nocie u3MeabueHus
B IICITHOM arperare

[IpoBeneHHOE HICCIIEIOBAHIE CBHIETEIHCTBYET
0 TIOTEHITHAJE MEMHBIX arperaToB, Kak 0 MalTuHaX,
CIIOCOOHBIX BBIMIONHATE TEXHOJOTHYECKHE 3aJaun
110 TIepepabOTKE Pa3IHUHBIX CHIPHEBBIX MATCPUAJIOB,
B YaCTHOCTH IEPEPa0bOTKU MeJla B TEXHOJIOIHH ITPO-
M3BOJICTBA M3BECTH CyXuUM criocobom. Crenayer ot-
METHUTbh, UTO IICTTHOM arperaT MOXKeT OBITh UCIOJb-
30BaH HE TOJHKO B KA4e€CTBE MAIIWHBI JJII OCY-
LIECTBICHUS U3MENbUCHUS HEOJHOPOAHBIX U CIIOXK-
HBIX 10 COCTaBy U CBOWCTBaM MaTE€pUajoOB, HO U B
KauecTBE IPOX0Ta, HAIIPUMeEp, IS OUMCTKU Oasuia-
cTa Ha JKEJIC3HOW J0pOore, COPTHUPOBKH TBEPIBIX
KOMMYHAJIbHBIX, CTPOUTEIBHBIX M MPOMBIIUICHHBIX
OTXOJIOB U PEILICHUSA Psiia APYTUX TEXHOIOTHUECKUX
3amadq [15].

BuiBoabI

1. CopmynupoBaHa KOHIICTIIUS HCIIOIB30Ba-
HUAA pabounMx KaMmep TEXHOJOTHUYSCKHX MAaIliH B

BUJIE KHHEMATUYECKH JIeOPMHPYEMBIX BOIHOBBIX
THOKHUX CIUIONIHBIX, TEPPOPUPOBAHHBIX HJIH COCTAB-
HBIX 000JI0UEK BHYTPCHHHE MOBEPXHOCTH WM DJie-
MEHTBI KOTOPBIX, 00ECIICYNBAIOT IPOBEACHHUE COOT-
BETCTBYIOIIUX MPOIECCOB CMENIMBAHUS, N3MENTbUe-
HUSI ¥ pa3JIelICHUs MaTEPHUAIIOB 110 KPYITHOCTH.

2. Pa3paboTraHbl BapHaHTBhl KOHCTPYKTHBHBIX
peleHnid BOTHOBBIX alllapaToB M Ha OCHOBE UX KOH-
CTPYKTHUBHOT'O aHAIIN3a JJIsl IPOBEJICHHUS TEXHOJIOTH-
YECKMX HCIBITAHUN M TPAKTHUYCCKOW pealn3aIiiu
BBIOpAHBI OJIHOBOJHOBOM ammapar ¢ OOKOBBIM MPH-
BOJIOM ¥ JIBYXBOJIHOBO# C BEpXHUM TIOJIBECOM MasiT-
HUKOBBIX PHIUAroR.

3. Ha co3manHOM 3KCHIEpUMEHTAITLHOM 000pY-
JIOBaHUM TIPOBEJICH KOMIUIEKC TEXHOJIOTHUYECKHIX UC-
CJIEJIOBAHUI TIO TIepepaboTKe Pa3IuYHBIX MaTepHha-
JIOB ¥ B PE3yJIbTATEC KOTOPHIX YCTAHOBJICHO, YTO Ha
OJTHOBOJTHOBOM aIllapaTte MOXHO ¢ BEICOKOM 3 dek-
TUBHOCTBIO TMIPOU3BOJIUTH MEPEMEIINBAHIE U pa3Jie-
JICHUE MaTEPUAJIOB MO KPYIMHOCTH, & Ha JIBYXBOJIHO-
BOM TepepadaThiBaTh BIAXKHBIC CHIPHEBBIC MATECPH-
aJbl U Pa3IMYHbIC BHJBI OTXOJIOB C BO3MOXKHOCTBIO
CCJICKTHBHOTO YMPAaBJICHHUS KaueCTBOM 00paboTaH-
HBIX TPOJYKTOB. DHEPTETHUECKUE 3aTPaThl HAa MPO-
BEJICHUE DITUX TPOIECCOB HIDKE MO CPABHEHUIO C
000pyZI0BaHHEM aHATOTUYHOTO HA3HAUCHHSI.

4. O0OCHOBaHbBI HEKOTOPBIC HATIPABIICHHS Pa3-
BUTHS BOJHOBBIX alapaToB, BKJIIOYAIOIIAE OMTH-
MU3AIHI0 X TEOMETPUIECKUX, KNHEMATHUECKUX U
9HEPTrOCHJIOBBIX MAPaMETPOB, OMPEACICHUE PaIHO-
HAJNBHBIX 00JacTeil HCMOIB30BAHMS, @ TAKIKE BHIOOD
MaTepHrajoB M TEXHOJIOTHH JIIsl U3TOTOBJICHUS pabo-
4ero o00pyJOBaHUS B II€JIOM M OTJIENILHBIX €ro 3Jie-
MEHTOB.
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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
Jjamming 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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