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Abstract

Roller machines are designed for grinding grain, seeds, intermediate products at flour, cereal, alcohol,
breweries, as well as in the production of vegetable oil. The grinding of these products is carried out in
a wedge-shaped space formed by the surfaces of two parallel cylindrical rollers rotating at different
speeds towards each other. Grain in a roller mill is subjected to complex deformation: compression and
shear. The principle of operation of the roller mill is to destroy the grain due to the different speeds of
the grinding rollers. In the grinding zone, the destroyed grain particle lags behind the rapidly rotating
roller and overtakes the slowly rotating one, which increases the impact of the flute on it. It is believed
that during varietal milling of wheat, the circumferential speed of a rapidly rotating roller on systems
for grinding shell products should be set within 4.5 + 5.0 m/s, and on other systems - 5.0 + 6.0 m/s.

Introduction

CooTHoOIIIeHNEe OKPYKHBIX CKOPOCTeM BasIbLIOB CBA3aHO C BEJUYUHOM CABUTAIOIINX YCWINU U
COOTHOIIIEHHEM CIBUTAIOIINX M CXKUMAIOIUX YCUIud oboux BayibnoB. C yBeJIWMYEHHUEM 3TOTO
IIOKa3aTesisl BO3pacTaeT CHJIOBOe BO3/EHCTBHE Ha H3MeJIbHYaeMbId IPOAYKT CO CTOPOHBI 000MX
BAJIBIIOB, COOTBETCTBEHHO IIOBBIIIIAETCS €r0o CTelleHb M3MeJbueHHUs Ha BceX 3Tamax, a 30JIbHOCTb
M3BJIEKAE€MbIX IIPOAYKTOB HEMHOIO0 yBennuuBaerca. Cpeau GakTopoB, BAUAOIMINX HA 3(PPEeKTUBHOCTD
M3MeJIbUeHHs 3ePHOBBIX MTPOAYKTOB, 0c000€ MECTO 3aHMMAaeT MEeKBaJIbIIOBOH 3a30p. I[Ipu cOpTOBBIX
IIOMOJIaxX MIIEHUIbI OH KoJiebsercs 0,05 A0 1,00 MM U ABJISIeTCA OJHON M3 OCHOBHBIX ONepPAaTUBHBIX
PEeryJIMPOBOK BaJIbIIOBOI'O CTAHKA.

IToBepXHOCTH BAJIBIIOB MOKET OBITh PUGJIEHON, MUKPOIIIEPOXOBATON WIN IJIafKoi. B HambosbIen
CTeleHU XapaKTep paboueil HOBEPXHOCTU CKAa3bIBAETCS Ha IIPOIlecce U3MeIbUeHUsA B TOM CIydae, Korja
IIPUMEHAI0TCA pudieHble Baiblbl. P PEKTUBHOCTh U3MeJIbYeHUS 3ePHOBBIX IIPOyKTOB BAJIbIIAMU C
pudIeHON MOBEPXHOCTHIO 3aBUCUT OT nNpodumiisa pudJied, UX Yucjaa Ha 1 CM JIJIMHBI OKPYKHOCTH
BAJIBIIOB, YKJIOHA pudJIel], a Tak»Ke UX B3aUMHOI'0 PACIIOJIOKEHH Ha TAPHO PabO0TAIOUX BAJIbIIAX.
[Tpoduns pudsieit xapakrepusyercs caeyIMMU TapaMeTrpamu (puc. 1, a):

® YKJIOHOM pu(Jieli B IPOILIEHTAX;

e 1m1aroMm pudyuieii, MM, T.e. pACCTOSHUEM MeK/ly OAUHAKOBBIMU TOUKaMU COCEAHUX pudiel;

e YTJIOM 3a0CTPeHUA PUDIIN Y = OC + P; YIJIOM OCTPHUS a B YIJIOM CIIMHKU;
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e pa3MepoM IMOJIOUKU PUGIIH P, MM.

ra

a !
Puc. 4.1. IIpodwis (a) nu B3auMmHOE pacnoJioxkenue (0)

a-nonepevHoe ceuetue pug.eil sanrvya:
1-ocmpue: 2-cnunka: C-wae pugaeii: p-pasmep noaouxu pugaaeil; a-y20a ocmpus;
P-yeoa cnunxu; y= a + p -yeon 3aocmperus pugdau; 6-e3aumopacnonoxcerue pugetl:

1 - «OCTpHE IO OCTPUIO»;
e 2 - «CITMHKA II0 OCTPHIO»;

3 - «OCTpHE I1I0 CIIMHKE»,

e 4 - «CITMHKA IO CITUHKE»

[TnoTHOCTH Hape3KH U mIar pudJiel B3auMOCBA3aHbI. B 3aBUCMMOCTH OT KPYITHOCTH ITOCTYTIAIOIIEr0 Ha
HM3MeJIbUeHNe MPOIyKTa Ha BAIBIIOBOM CTaHKEe Hape3aroT OT 4 70 16 pudJieil Ha 1 CM, TaK 4TO MIar B
5TOM CJIydae HaXOAUTCA B Mpefiesiax oT 2,5 710 0,6 MM. YToJ1 3a0cTpeHus1 pugJiv BBIOMPAIOT JJ1s1 Pa3HBIX
cucTeM u3MeJabueHUA OT 85 70 115°. Halle Bcero 3TOT yrosa paBeH 90, 100 Wwin 110°. Yroj ocTpus u
YTOJI CHUHKH B KaXKJIOM U3 3THX CJIy4aeB MOKET UMEeTh Pa3HbIe 3HAUEHUS: YeM MEeHbIIEe YTOJI OCTPHs,
TEM CHJIbHEe MPOSBIISAETCA PEXYIIUi 3DdEKT U TeEM WHTEHCUBHEE W3MeJbYaeTcsi MPOAYKT. Pudiiu
Hape3aloT C YKJIIOHOM OT 4 710 14%; Ipu 5TOM 4eM O0JIblile YKJIOH, TEM CHUJIbHEE U3MeJIbUaeTcs IPOAYKT.
B 3aBHCHMOCTH OT B3aMMOpPACIIOJIOXKEHUSI TPaHEU OCTPHsA W CIIMHKHU pudJied mapHO paboTarommx
BAJIBIIOB B 30HE U3MeJIbUEHUS PA3JINYAIOT YeThIpe MoJioKeHUs pudJieil 6pICTpOBpAIIAONIETrOCca U
MeJIJIEHHOBpAIIa-IoIerocsi BajabloB (puc.1,6). B mepBoM BapuaHTe 3epHO, IIONMAB B 30HY
U3MeJIbUeHUs, IOAJEPKUBAeTCs TPaHbI0 MeAJIeHHOBpamamoInerocs (ofHa CcTpejaka) Bajblia U
3MeJbuaeTcs MpU yZape O HeEMy TpaHbio ObIcTpoBpaliaromierocs (Be cTpeyiku) Bayblia. Takoe
B3aMMOpAacIoJiokeHue pudJieil Ha3bIBaeTCsA «OCTPHUe M0 OCTPUI0» (KpaTKO 3amuchiBaeTcs «oc/oc»), B
COOTBETCTBHM C OTHUM YETBEPTHIM BAapUAHT HA3bIBAETCA «CIHUHKA II0 CIOHHKe» («CIr/cIm»).
[IpomesxkyTOUHbBIE BADHAHTHI «CII/0C» M «OC/CcI» IPHU paboTe BaJIbIIOBBIX CTAHKOB HE TPUMEHSIOTCS.
HaubGosnee sddexTBHOE wu3MebUeHUE C IOJIyYeHHEeM KPYHOK IPOUCXOJUT NPU B3aUMHOM
pacriosiokeHnu pudJieil «oc/oc», Koraa pa3pylleHrne MPOUCXOIUT B OCHOBHOM B pe3yJIbTaTe CABUTA
(ckanpiBaHus). bojiee MATKOE BO3/1eMICTBHE HA IIPOYKT OCYIIECTBIISETCS IIPU PACIIOIOKEHNU pUDIEH
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«cr/cm». IIpm 3TOoM oOpasyeTcs MHOTO MeJKMX (PaKIUi U MyKH, HO yBEJIUYHBAETCA PaCXO[
BJIEKTPOSHEPTHUU.

[Tpon3BOANTEIBPHOCTh CTAHKA, CTEIIEHb U3MEJIbUEHU U PACXOJ] 3JIEKTPOSHEPTUU B3aMMOCBA3AHbBI U
OTpPEAEAIOTCA COOTHOIIEHUEM OKPYKHBIX CKOPOCTEN BaJIbI[OB, JAMAMETPOM M IPABUJIBHOCTHIO
reoMeTpUYecKoil OpMBI BIBIIOB, IPO(UIIEM U XapaKTepUCTUKOU pudeir. OZHUMU U3 OCHOBHBIX
dakTopoB, BiuAIMUX Ha 3PPEKTUBHOCTh PAOOTHI BAJIBIIOBOTO CTAHKA, SIBJISIOTCA PAaBHOMEPHOCTH
3a30pa MeXKy BaJbllaMu U KauecTBO pudyJiei, BKIouas MPaBUJIbHOCTD BRIOOPA I1ara 1 YKJI0HA. Prudiiu
Hape3alT IPH PAaBHOMEPHOM IIOCTYIATEJbHOM JIBMKEHHHU BaJIblla BJIOJIb OCH W PAaBHOMEDPHOM
IIOBOPOTE BJIbIIA B Te€UEHHE PaOOYETO X07a Ha YTOJI, COOTBETCTBYIOIIHH IPO0JIFHOMY YKJIOHY PUQIIH.
B TeueHme X0J10CTOTO X0/1a IOBOPAYMBAIOT BAJIEI] HA YTOJI, COOTBETCTBYIOMINU ITPOJAOJIHFHOMY YKIIOHY
puduu, a Takke mary. [yiyoumHy Hape3aHus pudeld peryJupyloT IOIEpeYHOU moaaded pesla,
KOTOPAs OIIPeJIeJISIeTCs IaroM pudiei.

MyKOMOJIbHBIE BaJIBI[OBbIE CTAHKH, IIpeIHA3HAYEHHBbIE JJIA pa3MoJia 3€pHa, IPUMEHSIOTCS Ha
MYKOMOJIBHBIX TpeAnpuATusax. CTaHKUA COCTOSAT M3 JIBYX AaBTOHOMHBIX IOJOBHH. OCHOBHBIMU
pabouynMU OpraHaMU BaJIbI[OBBIX CTAHKOB SBJIAIOTCA JBE€ IAapbl JHATOHAIBHO PACIIOJIOKEHHBIX
MEJIIONUX BaJIbI[OB. B 3aBHCUMOCTH OT TEXHOJOTHMYECKOTO0 Ha3HaueHHs pabouyas MOBEPXHOCTH
MEJIIOIINX BaJIBIIOB BBIMIOTHAETCS pPUQIEHON Wik TJajkoi. Memomue Bajiblbl paboTAOT C
pEeryJIMPyeMBIM 3a30pOM OT 0,15 A0 1,75 MM. CTaHKH OCHAIEHbl MEXaHUYECKHM aBTOMATOM,
KMHEMAaTHYEeCKH CBSI3aHHBIM C MEXaHU3MaMHU NMUTAaHUA U IPHUBAJIa-0TBaJIa U MpeAHA3HAYEHHBIM JIJIA
ABTOMATHYECKOTO YIIPABJIEHUS CTAHKAMU.

BrimyckaTh IPOJyKTHI pa3Mojia M3 CTAaHKA MOXXHO CaMOTEKOM 4Yepe3 cOOpHBIN OyHKep, a TaKKe
ITHEBMOTPAHCIIOPTOM. [[J151 3TOTO 11071 COOPHBIM OYHKEPOM yCTAHABJIMBAIOT YAIIly, IO IEHTPY KOTOPOU
Ha HEKOTODOM PACCTOSIHMU OT JHA PAacIoJIoXKeHa Tpyba (mHeBMompueMHUK). [IHEBMOIpHEMHUK
BBIBEJIEH Uepe3 IeHTPAIIbHYIO0 YacTh CTAHKA Ha KPBIIMIKY PSAZIOM C IMUTAIOMEd TPYOOH W CBSI3aH C
CHUCTEMOU MHEBMOTpaHcHopTta. [y ycTpaHeHUsI BO3MOXKHBIX 3aBaJIOB OJIHA IIOJIOBHHA 4Yallld
BBITIOJTHEHA BBIIBIDKHOU. B OyHKepax KaK7[0¥ ITOJIOBUHBI CTAaHKA YCTAHABIUBAIOT TATYNKHU, KOTOPBIE
B CJIy4Jae 3aBajia THEBMOIIPHUEMHIKA BBIKJTIOUAIOT 3JIEKTPOBUTATETD.

CraHOK BaJIBIIOBBIA MasiorabapuTHBIA (pHIC.2) Tpe/IHA3HAYEH /JI U3MeJIbUeHUsl 3epHAa B MYKy Ha
MeJIPHUIIaX HeOOJbLION Mpou3BoAuTeNbHOCTU. OH COCTOUT M3 CTAaHUHBI, MEJIOIINX BaJIbI[OB C
3ybuaToil mepegavel, MUTAIOIEr0 MEXaHW3Ma, IMUTKA MUTAIONMIEH KOPOOKM € CHCTEMOH PhIYaros,
IMHeBMoIpueMHUKa (OyHKepa JIJIs1 BBIBOJIA IMIPOJIYKTA), IIIETOK METIOIINX BAJIBI[OB, HIDKHEH 1 BepXHEHN
JIBEPOK, KOKyXa 3yOuaToil mepefjlauu, MexaHU3Ma CTBOJIA MOJIBUXKHOTO BaJsIblla, KamoTa, IPUBOJIA,
Takke MpUOOPOB mMycKa M OJOKUPOBKU. CTAaHOK IPUBOAUTCA B JIEHMCTBHE UEPeE3 COEAUHUTETbHBIE
nayibIleBble My(QTHl WJIN KJIMHOPEMEHHYIO Ilepefilady OT 3JIeKTPOJIBUTaTesiel, CMOHTUPOBAHHBIX C
O/IHOM CTOPOHBI CTaHKAa Ha CIEIUAJIbPHOU paMe WIXW Ha Mojy. Bce Bpamiaromiuecss 4acTH CTaHKa
3aKPBITHl Ch€MHBIM KaIIOTOM.
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Puc. 2. O0uuii Buj BajibloBoro cranka BM2-I1:
1 -THEBMOIIPUEMHUK; 2-I1€TKHU; 3-HUKHAA JBEPKA; 4,6-Mesolie Bajblbl; 5-CTAHNHA; 7-BEPXHAA
JIBEPKA; 8-pacnpe/ieINTeIbHBIN BAJIMK; Q-MEeXaHU3M PeryJIMPOBKU IUTAHUA; 10-IIIUTOK; 11-TUTAIOAA
KOpoOKa; 12-K0KyX 3yOuaToil mepezauu; 13-aMOPTU3ATOP; 14-MEXaHU3M HACTPONKHU IMOABUKHOTO
BAJIBIIA; 15-3yOUaTas nepemada; 16-MexXaHU3M BHIDABHUBAHUS ITOABUIKHOTO BAJTBIIA
ITo cpaBHEeHwHIO co crankamu 3M2 u bB2 B masiorabaputHom ctanke BM2-I1 rpy0sIii oTBast u pabota
IMUTAIIET0 MeXaHW3Ma IIPU OTCYTCTBHUU TNepepabaThbIBA€MOrO MPOAYKTa B IMPUEMHOU Tpybe
OCYIIIECTBJIAIOTCA IOCPEACTBOM IIPOCTEUIIIer0o aBTOMAaTa MeXaHUUYeCcKOro JieiicTBusA. Bce ocrasibHble
OTepalnyy Mo yIpaBJIeHUI0 CTAHKOM He aBTOMaTU3UpoBaHbl. OCOOEHHOCTH PabOTHI pabOYNX BATHI[OB
B craHke BM2-II- BricOKas OKpy>kHas CKOPOCTh OBICTpOBpAIljaollerocs Bajablia-9,3 M/c, 4To B 1,3+1,5
BBbIlIIE, yeM B cTaHKax 3M2 u bB2. IIpu aToMm cienyer uMeTs B BULY, UTO B OTJIMYUE OT 3TUX CTAHKOB B
MasIorabapuTHOM BaJIBIIOBOM CTaHKE pabodre BaIbIIbl PACIIOIOKEHBI TOPU30HTAIHHO.
Mestrorye BasbIibl BBITIOJTHEHBI B BU/le OOUYKH ¢ 3aIIPECCOBAHHBIMU B Hee ¢ 00enx cTOpoH nandamu. B
3aBUCHMOCTH OT TEXHOJIOTMYECKOTO Ha3HaueHUs paboyas NOBEPXHOCTh MEJIIONIUX BaJIbIIOB
BBINIOJIHAETCS pUIIEHON WU I1a/ikol. [JrybrHa BEpXHETro OTOEJIEHHOTO CJIOS BJIBIIOB COCTAaBJISIET
10+20 MM. TBepAOCTh MOBEPXHOCTU OOUEK PUDIIEHBIX BATBIIOB COCTABIAET 490+530 HB; rmankux -
450+490 HB. HoMmuHabHBIA pazMep 004ek 250X1000 MM. bouku u nardsl m0JIble, YTO TO3BOJISET
CHU3UTH MacCy KaKI0ro BajIblla [0 CPABHEHUIO CO CIUIONIHBIMU Pa0OUYMMH OpraHaMu IIPUMEPHO Ha
10% U ZI0BECTH /10 270 KT. BaJibIlbl B CTAaHKE PaCIIOJIOKEHBI 1107, YIJIOM 30° K TOPU30HTAJIH.
Harpysku, geicTBymOIle HAa BaJIbIbl IPHU U3MeJIbYEHUU MPOAYKTA, BOCIPUHUMAIOT MOJIINITHUKH.
I[Ipy 5TOM  NOAIIUIHUKOBBIE  y3JIbI  BepXHHUX  (OBICTPOBpAIAIOIIMXCA) U HIDKHUX
(MeZJIeHHOBPAIIAIOIINXCA) BaJIbLIOB BBINOJHEHBI IO-pa3HOMY. Bajbl JBYyX BEpXHHUX BaJIbIIOB (B
Ka)KZ[O! IMOJIOBUHE CTaHKA IO OJTHOMY) YCTAaHOBJIEHBI B MOJIIIUITHUKAX, TPUKPEIUIEHHBIX K OOKOBHHE
OoJsrTamu.
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HmxHuii Basien] KakZ0M TOJIOBUHBI CTAaHKA MOKET IEepPEMENIAThCs OTHOCUTEIBHO BEpXHEro. JTO
He0OXO0IMMO /1711 PETYJIMPOBKU BEJTMYUHBI 3230pa MEXK/Y BJIBI[AMH U MAaKCUMAaJIBHO OBICTPOTO OTBAJIA
HIDKHETO BaJIblia MPU MPEKpaIeHUH I0Jauyu MIPOIYKTa, YTO, B CBOIO OUYEPEb, ITO3BOJIAET U30eKaTh
omacHO! paboThl BaiblOB «pudseil mo pudsaam». Kopiyca HOAIIUIHUKOB HIKHUX BaJIbI[OB
yCTaHOBJIEHBI Ha Iandax, 3aIIPECCOBAHHBIX B OTBEPCTUAX OOKOBUHBI, U IMEIOT pa3beMHbIE KPBIIIKU.
OnuH U3 KOPITyCOB 3TUX IOAIIUIIHUKOB colpsaraercd ¢ nangoil depe3 3KCIEHTPUKOBYIO BTYJIKY,
BpallleHHueM KOTOPOU H3MEHSIOT B3aUMHOE pACIOJIOKEHUE MEJIIONIUX BasIbI[OB W J0OUBAIOTCA
IapajyIeJIbHOCTH.

MexaHu3M NPHUBOJA CTaHKA COCTOUT U3 IMPUBOJIA BEPXHETO BajIblla U MEXBAJIBI[OBON Ilepefjayuu.
KpyTAmuii MOMEHT OT 3JIEKTPO/IBUTATEA NepefaeTcs KJINHOPEMEHHOU Nepefijauell Ha BeJIOMbIU IIIKKB
BepxXHero ObIc-TpoBpamamoierocs Baabna. [llecrepHu u MKUB 3aKpeIyieHbl HA Handax MIMOHKAMU.
JuamMeTp Beaymiero IIKWBa JJs PUQJIEHBIX BAJIBIIOB COCTABJIAET 150 MM, JUIA IVIAJIKUX - 132 MM.
Bospliasg uyyryHHasd ImecTepHd W Majlad CTajJbHAasA YCTAHOBJIEHBI HA JIeBBIX KOHIAX Hamd
COOTBETCTBEHHO HIIKHETO U BEPXHETo BaIbI[0B. Obe IecTeEPHU BPAIIAIOTCSA B Macyle, 3aJIUTOM B KOXKYX.
Basipiipl HacTpamBalT Ha IapajUIeIbHOCTh € IIOMOIIBIO JBYX MeEXaHU3MOB BHHTOBOI'O THIIA,
COTIPSTKEHHBIX ¢ MEXaHU3MOM IapasijieJIbHOTO cOomvkeHus. [Ipu BpaleHnu mrypBasia 6 (M. puc. 4.4)
II0 YaCOBOU CTpeJIKe uepe3 CUCTeMY PBhIYaroB IO/BecKa TAHET KOPILyC MOJIBMKHOTO HOAIIMUITHUKA
BBEPX U COJIMIKAeT BAJIBII HA OJTHOM KOHIIEe. [Ipy BpaleHnu mTypBajia B 0OpaTHOM HaIlpaBJIEHUH
MO/IBECKA OIyCKAaeTCsA U OTBOAUT HIDKHHUU Basell. HeoOXoamMoe IOJIOKEHUE HIKHETO BasbIa
(ukcupyercs CTONOPHON T'OJIOBKOH 77 ¢ IIOMOIIBIO PYKOATKU. MaKkcHMaibHO BO3MOKHOE U3MeHEeHUe
3a30pa MeX/y BaJIbI[aMU C IIOMOIIbI0 MeXaHU3Ma HAaCTPOUKU MapasieJIbHOCTU COCTaBAET 4,4 MM.
UyBCTBUTEJIBHOCTh MeXaHM3Ma XapaKTepusyeTcs U3MeHeHUeM 3a30pa 3a OJIUH 00OpOT IITypBajia U
cocrasisger 0,22 MM. Ecau um3MmesibyeHHe 10 JUIMHE BaJIbLIOB HEOJWHAKOBO, TO BpallleHHueM
IITYPBAJIOB 6 BRIPABHUBAIOT PAOOYUI 3a30p MEXK/TY BAJIBIIAMHU B KaXK0H U3 IBYX IIOJIOBIH BJIBI[OBOTO
CTaHKa.
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