BBICITIETO 00Opa30BaHUs
«CeepHbiif (ApkTruecknii) penepanpHblil yHUBepcuTeT nMeHn M.B. JlomorOCOBa»

MunncrepcTBo 00pa3oBaHus U Hayku Poccuiickoil henepanmu
% denepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKIICHNE
INPOBJIEMbI MEXAHUKH

HEJJIIOJIO3HO-BYMAKHDBIX
MATEPHUAJIOB

“e“]‘\I'OIIO-?Ho_sy

()
% 14-16 centsbps 2017 roaa,
'9% ApXaHrenbck )

) @Y\
%,
2 "'aywno-rexnmqec"@?

MATEPHUAJIBI
IV MEKTYHAPOJHOM
HAYUYHO-TEXHUUYECKO KOH®EPEHIIUU
MOCBSIIEHHON MAMSITH
MPO®ECCOPA B.1. KOMAPOBA

14—-16 centsiops 2017 r.

ApXaHrenbck
2017



V]IK 676.017
BBK 35.77

1178

Cocrasurennp — S1.B. Kazakos

Kongepenyus nposooumcesa npu ¢ounancosoii noodepoicke Poccutickozo ¢ponoa

1178

@dynoamenmanvuwix uccieoosanutl (npoexm Ne 17-08-20431\17)

IIpobeMbl MeXaHMKH IE/IIOJO3HO-0YMAKHBIX MAaTEPUAJIOB:
matepuanbl [V MexayHap. Hayd.-T€XH. KOH(}., TMOCBSAII. MaMATH MPO-
deccopa B.M. KomapoBa (Apxanrensck, 14—16 centsops 2017 r.) /
CeB. (Apktuu.) denep. yH-T um. M.B. JlomoHOCOBa. — ApXaHTEILCK:
CADY, 2017.—377 c.

ISBN 978-5-261-01259

[IpencraBneHsl Marepuaiabl IOKIAA0B IO (yHIaMEHTAIbHBIM U
NPUKJIATHBIM HCCIECOBAHUSAM B O0JIACTH MEXaHUKU IIEJUTI0JIO3HO-
OyMaXHBIX MaT€pUAIIOB MO CIEAYIOIIUM HampaBlIeHUsIM: (pu3nuecKue
OCHOBbI M METOJBl OLIEHKM MEXAHWYECKOTO IOBEICHHS LEJUIIOI03HO-
OyMa)KHBIX MaTEpHAJIOB; HOBbIE TEXHOJIOTMYECKUE PEIICHUS ISl MOBbI-
HICHUS] YPOBHS MEXaHMUECKUX CBOMCTB TEXHUUECKOU 1EIJITI0N03bI, OyMa-
I'M ¥ KapTOHA; MEPCIEKTUBBI Pa3BUTHUSL pECypcocOeperaronux crnocooon
MOJIy4eHHUs] OyMaru U KapTOHA U3 PEIUPKYJIUPYEMOTro ChIpbs; HAHOTEX-
HOJIOTMM B TOJYYEHUU HOBBIX BHUJOB IIEJUTIONO3bI U OyMaromnoo0HbIX
MaTepHaoB.

V]IK 676.017
BBK 35.77

ISBN 978-5-261-01259 © CeBepHbIit (ApKTHYECKHIN)

benepanbHBIM YHUBEPCUTET
nmenn M.B. Jlomonocosa, 2017



IV MexkayHapoaHasi HAy4YHO-TeXHUYeCKas KOH(pepeHuus
«ITPOBJIEMBI MEXAHUKH! HEJJIIOJO3HO-BYMAXKHBIX MATEPUAJIOB»
L r. ApxaHreibck, 14-16 centsops 2017 r. 22

3

COBEPHIEHCTBOBAHMUME IMPOLHECCA PAZMOJIA BOJTIOKHUCTBIX
PACTUTEJIBHBIX ITIOJTY®PABPUKATOB U OBOPYJIOBAHUA
B HEJVIIOJIO3HO-BYMAKHOM ITPOU3BOJACTBE

0. . AnamikeBuy4
@I'FOY BO «Cubupckuti 20cy0apcmeenvlil VHUgepcumem HaykKu U mexHon0cuu UMeHU aKa-
demuxa M. @. Pewwemnesay, . Kpacnospck, Poccus

IIpedcmasneno onucanue OCHOBHLIX HANPABIEHUL COBEPULEHCTNBOBAHUSL PASMONA 8O-
JIOKHUCMBIX NOLYPadpukamos. Bvisenenbl u uUCCie008aHO GIUSHUE OCHOBHBIX NAPAMEMPOS
pazmonvHou eapHumypsl. Ilpedcmasneno onucanue pe3yibmamos uccie008anutl NPUHYUNos
Pazmona ¢ npuMeHeHuem UHePYUOHHbIX mei U Oe3Hodce6ol capHumypsl. Ilpusedensvt ocrhos-
Hble pe3yIbmamyl 0 6IUAHUU KOIPuyuenma OUHAMUYecKoll 53K0CMU HA NPoYecc pamoid
B0JIOKHUCMBIX NOJLYPAOPUKAMOS.

IMPROVING THE REFINING PROCESS OF FIBROUS PLANT
SEMI-FINISHED PRODUCTS AND EQUIPMENT
IN PULP AND PAPER PRODUCTION

Yu.D. Alashkevich
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia

The description of the basic directions of improvement of refining process of fibrous
semi-finished products is presented. The influence of the main parameters of the grinding set
is revealed and investigated. A description is given of the results of research on the principles
of grinding with the use of inertial bodies and a knife-free headset. The main results on the
influence of the dynamic viscosity coefficient on the process of grinding fibrous semifinished
products are presented.

Kak u3BecTHO, B TEXHOJOTHU IEJUTI0I03HO-OYMaXXHOTO TMPOU3BOJICTBA
ompeeNsIonias pojib OTBOAUTCS IMpoIleccaM pa3Motia BOJOKHUCTHIX Moiydad-
pUKATOB. JTO OOBSCHAETCS TEM, YTO OT MApaMeTPOB IpoIlecca pa3Moja 3aBU-
CUT: Ka4eCTBO TOTOBOW MPOAYKIIUH, MPOU3BOIUTEIHLHOCTh 000PYIOBAaHUS U, B
3HAYUTEIIBHON MEpE, SHEPreTUUECKUE 3aTPaThI.

N3 cymecTByronmx crnocoboB Ipoiiecca pa3mojia BOJOKHUCTBIX IOJY-
babpukaToB B IEJUIIOI03HO-OyMa)KHOM TPOU3BOJICTBE TMOJABJISIONIYIO POJIb
MIPOAOJIKAET UTPATh HOKEBOM pa3MoJl. B MeHbIIEH Mepe, ISl 3TUX LEeTIed MOXK-
HO BCTPETHTHh 000pYJ0BaHME OE3HOKEBOTO pa3MoJia M MAIIMHBI C UCHIOIH30Ba-
HUEM MHEpIUOHHBIX Tell. [locnennue crnocoObl pazMoia, Kak mpaBuio, mpume-
HSIOTCSI B MPOU3BOJICTBE CHIEU(PUUECKUX BHUJIOB TOTOBOM MpoAyKiuu. Mcnoms-
30BaHHE CMOCOOOB pa3MoJia, OTIMYHBIX OT HOXKEBOIO, HAIPaBJICHO Ha COBEp-
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[IEHCTBOBAaHUE JAAHHOTO Ipolecca. BMecre ¢ Tem, HOXKEBOM pa3MoJI BOJOKHU-
CTBIX MaTEpUATIOB B LIEIUTIOI03HO-0yMa>KHOM TIPOU3BOJICTBE TaKKe TpeOyeT Io-
CTOSIHHOTO COBEpIICHCTBOBAHHUSA, YTO B 3HAYUTEIHLHOM Mepe CKa3bIBacTCs Ha
IPOU3BOJICTBEHHBIX NTOKA3ATEISX.

JUis  1eneHanpaBiI€HHOIO COBEPLIEHCTBOBAHHUS IPOLIECCOB HOMXKEBOTO
pa3Mosia He0OXOANM apTryMEHTUPOBAHHBIN MOAX0/I K MOCTPOCHUIO PUCYHKA HO-
KEBOW TapHUTYPhI TUCKOBOW MEIBHUIIBI, B OCHOBE KOTOPOT'O JISKUT MaTEeMaTH-
YeCKOE pelIeHre MpHu MOCTPOSHUU eMHUYHOTO HOoXka [1]. IIpu moctpoenuu pu-
CYHKa TapHUTYpPBI MOJIyY€HA AHAIMTUYECKAsl 3aBUCHUMOCTh PaJnyca OKPY’KHO-
CTH CTaTOpa U poTOpa, NPOXOIAIINX YePE3 TOUKY CKPEILIUBAHUS HOKEH.

JIJisi akTUBHOTO BJIMSIHUSI HA TMPOIIECChl COBEPIICHCTBOBAHUSA KOHCTPYK-
IIMU HOKEBBIX Pa3MOJIbHBIX MAIllMH, B HAYYHBIX UCCIEAOBAHUSIX OBbLIN BBISIBIIC-
HBI U ONIPEICTICHBI:

1. CkopocTHBIE XapaKTepPUCTUKU JIBUKEHUS TOUEK KOHTAKTa HOXKEH rap-
HUTYPBI TIPU Pa3MoJie BOJIOKHUCTHIX NOTy()aOprKaToB.

2. CunoBble MapaMeTphl Ipoliecca pa3Molia MpU CKPEIIMBAHUU HOXKEH U
UX MEPEKPHITUH.

3. KoadurmenT ncnonp30BaHus JIMHBI PEKYIIUX KPOMOK HOXeH [ 1].

YTOYHEHBI TEXHOJOTUYECKHE MapaMeTphl MpoLecca pa3Mosa B HOXKEBBIX
pa3MalIbIBAIOIINX MAIMHAX, TAKWE KaK CEKyHAHas pexXylas IJIuHa, pa3Maibl-
BaIOIasi TMOBEPXHOCTh. VICTMHHOE 3HAYEHHWE TEXHOJIOTMYECKUX I1apaMeTpoB
0Ka3aJIOCh BO3MO’KHBIM IOJYYUTh C HMCHOJB30BAHHEM BHOBb pa3pabOTaHHOTO
TeXHOJIoTHYecKoro napamerpa «L{uknnueckas sneMenTapHas JumHa» [1].

Belieyka3aHHble UCCIEA0BAHNS IO Pa3padOTKaM MPUHIMIIOB OCTPOEHUS
PUCYHKA HOKEBBIX TAPHUTYP MO3BOJIMIIN MTOJTYUYUTh AaTEHTHI [2-12].

KomruiekcHble HccieoBaHUsl MO MPOECKTUPOBAHUIO U AKCIUTyaTalluu
TAPHUTYP JTMCKOBBIX MEJIBHUI] TO3BOJISIIOT TPOTrHO3UPOBATh MPUMEHEHHE OIpe-
JIETICHHOW WX KOHCTPYKIIMU TPU TIOJTOTOBKE BOJOKHHUCTBHIX TOJy(haOpUKaTOB
JUIS1 33IAaHHOTO BUJ1a TOTOBOM mpoaykuu [13].

be3noxeBoii pa3mMoi1 BOJJOKHUCTBIX MAaT€pUAOB, B OTJIMYME OT HOXKEBOTO,
UMEET OIpEJICIICHHbIC TOCTOMHCTBA, CBSA3aHHbIE C KAYECTBEHHBIMU MOKa3aTes-
MU MpOLECCa pa3MoJjia, U HE MEHEE CYIIECTBEHHbIE HEJOCTATKH MO0 SHEpreTuye-
CKHMM 3aTpaTaM Ha JaHHBII MpoLecc.

HccnenoBanus mporecca O€3HOKEBOrO pa3mojia MPOBOIMINCH HA yCTa-
HOBKE «CTpys — nperpaga» [14-18]. 3amaua uccneqoBanuii 3aKi04anach B CHU-
KEHUU SHEPreTHMUYECKUX 3aTpaT Ha IMPOoIecC pa3MoJia JI0 YPOBHS HOXKEBBIX Ma-
IIMH, C COXPAaHEHUEM KAaYECTBEHHBIX XapaKTEPHUCTHUK pa3Moiia. DTy 3a/1ady HaMm
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yIJIOCh PEIIUTh C MTOMOIIBIO PETYIUPOBAHUS KOHCTPYKTUBHBIX, TEXHOJOTHYC-
CKHMX W SHEProCUJIOBBIX MapaMmeTpoB Ipoiiecca pa3moiia. K Takum napamerpam
OTHOCATCS: CKOPOCTh UCTECUEHHS] BOJIOKHUCTOM CYCIIEH3UU; BUJ IPETrpajibl; KOH-
IIEHTpAIMs BOJOKHUCTOW CYCIICH3WH; KOHCTPYKIIUS MPUEMHOTO YCTPOWCTBA
(moaBWKHAS W HEMOJBIDKHAS Tperpajia); pa3paboTka U MCIOJIb30BAaHUE KOMOU-
HUPOBAHHOTO cIroco0a pa3Moia; KOHCTPYKTHUBHBIE OCOOCHHOCTH IPHUEMHOTO
YCTPOMCTBA IPU KOMOMHHUPOBAHHOM pa3MoJie (yroi yCTaHOBKU IMPUEMHBIX dJie-
MEHTOB TOJIBHJKHOM TMperpajbl OTHOCUTEIBHO HaOeraromieil cTpyd; 4dacroTa
KOHTaKTOB CTPYH C MMPUEMHBIMU JJIEMEHTAMHU TOIBIKHOM TIPETPaIbl U APYTHE).
[To pesynbpTaTam pa3pabOTOK MOJYYCHBI MATCHTHI HA YCTAHOBKY KOMOM-
HUPOBAHHOTO crocoba pa3motia BOJIOKHUCTBHIX MaTEpHaIOB, 00€CIeUnBAIOIIETO
B OJIHOM KOpITyCE€ COBMEIICHHE HOXKEBOr0 M 0E3HOKEBOr0 BO3/CHCTBUS HA BO-
JIOKHO. DTO JIa€T BO3MOXKHOCTh PETYJIUPOBAHUS JIOJIU TOTO WM MHOTO BO3/EH-
CTBUS TIPU 00ECTICUCHUH MaKCHUMAaJIbHBIX IMMOKA3aTeIeH MO0 Ka4eCcTBY MOMOJIA H
MIPOU3BOIUTEIILHOCTH yCTAHOBKH, C MHHHMAJIBHO BO3MOKHBIMH JSHEpTeTHYE-
CKMMHU 3aTpaTaMu, COMIOCTAaBUMBIMH C HOKEBBIM ClIocoO0M pa3zmoda [19-21].
WNuTepecHbie UCCIe0OBaHUs KOJUIEKTUBA COTPYIHUKOB Kadeapsl «Martm-
HBI U aIapaThl TPOMBITIUICHHBIX TEXHOJOTHI» CHOMPCKOTO TOCYAapCTBEHHOTO
A3POKOCMHUYECKOTI0 YHUBEPCUTETA MMEHU akaaemMuka M.D. PemerneBa mpoBo-
JSTCSL B 00JIACTH TIpollecca pa3Mojia BOJIOKHUCTBHIX MOy(haOpuKaToB 3a CUeT
BO3JIEHCTBUSI MHEPIMOHHBIX TeJl. Ha KOHCTPYKIMIO YCTAHOBKH MOJYYEH MaTeHT
[22]. B paboTre u3yyeH U ONpejesieH MEXaHU3M BO3JCHCTBUS Ha BOJIOKHO MpHU
ero pasmode. Ui pemeHus MoCTaBJIEHHON 3a/ayu: pa3paboTaHa MaTeMaTuye-
CKasl MOJIeJIb MPOLECCa pa3MoJja C HCIOIb30BAHUEM MHEPLIMOHHBIX TEII; BBISB-
JIEH XapakTep CUJIOBOIO BO3JEHCTBUS Ha BOJIOKHO MPU BO3JAEHCTBUU UHEPLIUOH-
HBIX TEJ; ONpeJeJICHbl OCHOBHBIE TEXHOJOTUYECKUE MapaMeTphl Mmpolecca pas-
MOJIa C YY€TOM KOHCTPYKTHUBHBIX OCOOCHHOCTEN MHEPIIMOHHBIX TEJl.
Oco0eHHOCTBIO MPEATIOKEHHOTO CIocoba pa3Mona SIBUJIOCH 3HAYUTEIb-
HOE TTOBBINIICHUE KaYeCTBEHHBIX MOKa3aTeneu mporecca pasmona [23]. s a¢-
(eKTUBHOTO BMEIIATENILCTBA B PETYJIMPOBAHME IpoOIlecca pa3Molia BOJOKHU-
CTBIX TOJIy(aOpPUKATOB HU3ZKOM KOHIICHTPALlUU HEOOXOAMMO BBIICHHUTH, OIle-
HUTH THAPOJAVWHAMUYECCKUE SBICHUS TMPU TEUCHUU BOJOKHHUCTBIX CYCTICH3UU B
pabounx 30HAX Pa3MOJIBHBIX MaIIWH. ba3oBoOW PeoJornYecKoil 0COOCHHOCTHIO
TEUYCHUSI BOJIOKHHUCTBIX CYCIICH3HH SIBIISICTCS WX BS3KOCTh, KOTOpas MO3BOJISET
CYIIUTh O BHYTPEHHUX THIPOJIMHAMHYECKUX CUJIAX, TEHCTBYIOIIUX B TTOTOKE.
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Hccnenys Bnusinue K03QPUIIMEHTa JUHAMUYECKON BSI3KOCTH Ha MPOIECC
pa3MoJia BOJIOKHUCTHIX MOTy(PabpuKaToB, KOJIEKTUBOM COTPYAHHKOB Kadenps
TIOJTyYEHBI CTICAYIONINEe OCHOBHBIE PE3yIbTATHI:

— BIIEPBBIC MPEAJIOKEH HOBBIM croco0 ompesenenus kodpduirenrta au-
HAMHUYECKON BS3KOCTH BOJIOKHHUCTBIX CYCHEH3MH C HCIOJIb30BAaHUEM pa3pado-
TAHHOTO BUCKO3UMETPA, MPUHIIUI pabOThl KOTOPOTO OCHOBAH HAa UCTEYCHHUH BO-
JOKHHUCTBIX CYCIICH3WH W3 IMWJIMHIPA MOJ MOCTOSHHBIM JaBJICHUEM, KOHTPOJIE
BpPEMCHH UCTEUYCHHSI U TPUMEHEHNH 3aKOHA BS3KOCTH Hpl0TOHA;

— BIEpBbIC ISl OMPECIICHUs BIMSHHUS OCHOBHBIX (DaKTOPOB Mpoliecca
pa3Mosia (CKOpOCTh CYCIIEH3UHU, TeMIepaTypa, KOHIIEHTpAIlHs, CTeNeHb TOMOJIa
no mkane lllonmep-Puriepa) Ha KOAIPOUIMEHT AUHAMUYECKON BS3KOCTH BO-
JIOKHHUCTBIX CYCIICH3UH MPEII0KEHBI YPaBHCHUS PETPECCHH,

— TIOJTyYeH KOMIUICKCHBIN MapamMeTp Mmpoliecca pa3mMoiia BOJIOKHUCTBIX T0-
nyhabpukaToB, MPEACTABISAIONINN B3aMMOCBSI3h KOA(PPUIINEHTAa JTUHAMUYICCKON
BSI3KOCTH BOJIOKHHUCTBIX CYCIIEH3MM ¢ UX (PU3HUUECKUM COCTOSIHHUEM, Ka4eCTBEH-
HBIMH TIOKA3aTeJsIMHU Tpollecca pa3Mojia, MPOYHOCTHBIMH XapaKTEPUCTHKAMU
TOTOBBIX U3JICNIUN (OTIIMBOK);

— Ha OCHOBAaHUHU TEOPETHUECKHUX U IKCIEPUMEHTAJBHBIX HCCIEIOBAHUN
BIIEPBBIC YCTAHOBIICHO BJIMSHHE KOAPPUIIMEHTA TUHAMUYECKON BA3KOCTHU CYC-
NeH3MU Ha OymarooOpasyromie, GU3nKo-MeXaHHIeCKUE U IHEPTOCUIIOBBIE TO-
Ka3aTelu pa3MoJia, 9To MO3BOJISIET BIMSTH HA MEXaHU3M TIpoIlecca pa3mMolia Bo-
JIOKHUCTHIX TIosty(adbpuxaros [16, 17, 24-27].
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