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CUJIOBOM XAPAKTEP BO3JIEVCTBUSI HA BOJIOKHUCTHIN
MATEPHUAJI PABOUYUX OPTAHOB HOKEBOM YCTAHOBKHA
C UHEPIIMOHHBIMH TEJIAMHA

H.A. Boponun', 10./1. Anamkesny’

'@IrEOY BO «Cubupckuii 2ocyoapcmeennuiii yHUepcumenm HayKu U mexHono2uu uUmMeHu
axademuxa M. @. Pewemnesay, 2. Kpacnospck, Poccus

’Huemumym xumuu u xumuyeckoti mexnonoeuu CO PAH, 2. Kpacnospck, Poccus

B oannou pabome paccmompeno 6o3oelicmaue Ha 8010KHO KACAMENbHBIX CUN CO8ULA
npu KOHMaxKme HoJfcell UHEPYUOHHO20 meld ¢ HOoNdcamu 6apabana.: cuia mpeHus KadeHus u
CUNA MPEHUSL CKOJIbIHCEHUS.

POWER FORCE ON FIBER MATERIAL OF WORKING BODIES
OF A KNIFE INSTALLATION WITH INERTIAL BODIES

I.A. Voronin!, Yu.D. Alashkevich?

ISiberian state university of science and technologies name of the academician
M_.F. Reshetnev, Krasnoyarsk, Russia

’Institute of Chemistry and Chemical Technology SB RAS, Krasnoyarsk, Russia

In this paper, we examine the effect on the fiber of tangential shear forces upon con-
tact of the inertial body knives with the drum knives: frictional force of friction and sliding
friction force.

Pasmon OymakHON Macchl SIBISIETCS MCKIIOYUTENBHO BAXKHBIM JTalloM
TEXHOJOTHH TPOU3BOACTBA OyMaru, B MpoIiecce KOTOPOro CTPEMSTCS MPHUIATh
BOJIOKHUCTOMY MaTepHualy HEOOXOAUMBIN (PPaKIIMOHHBIA COCTAB C TEM, YTOOBI
obecneuuTh MpH OTJIMBE Ha OyMarojenaTeIbHON MaIluHe TpeOyeMyIo CTPYKTY-
pY ¥ IJIOTHOCTh OyMakHOTO JucTa [1].

Jliist 00paOOTKK BOJOKHUCTBIX MOJIy(HaOpUKaTOB MPUMEHSETCS Pa3MOJIb-
HBIW anmapar ¢ HHePIIMOHHBIM JIBIDKEHUEM Pa3MOJIBHBIX TEI, puC. 1.

Pa3moin BOJIOKHHCTOrO MaTepuaia B TAaKOM ammapare MpOU3BOJUTCA ITy-
TEM IepPEKaThIBAHNUS MHEPLIIUOHHOTO TeJa 10 BHYTPEHHEH CTEHKE Pa3MOJIbHOTO
Oapabana 1moj AeCTBUEM LIEHTPOOEKHON CUJIbI U CUJIbI TPEHHUSI, BO3HUKAIOIIIEH
IpU BpPAIICHUH Pa3MOJIbHOTO CTaKaHa BOKPYT LIEHTPAJbHOTO Bajia U COOCTBEH-
HOU OCH.

Bonokna oOpabaThiBalOTCS MEXKIY JIBYMS PabOYMMH TOBEPXHOCTSIMH.
[lepBas moBepxHOCTH MpeACTaBIsieT COOOM WHEPIMOHHOE TEJI0, UMEIOIINE Ha
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OOKOBOM MMOBEPXHOCTU COOTBETCTBYIOIIMM 3yOUaThlil mpo(uik, BTOpas — CTEHKA
Oapabana, UMEIOIasi HAKJIOHHYIO HAKAaTKy — HaCEUKYy.
Ha skcniepuMeHTaIbHYI0 YCTAaHOBKY TOJYUYCH MaTeHT Ha n3o0perenHue [4].

OO1muMii BU1 yCTAaHOBKHU MPEACTABIIEH HA pUC. 1.
!

—i

S H

04

L// i//
Puc. 1. O61mmii B 3KCIIEpUMEHTAIBHONW YCTAHOBKHU C MHEPIIMOHHBIM JIBIDKEHUEM
Pa3MOJIBHBIX TeJI: 1 — KOpILyC; 2 — IBUrarTeib; 3 — KOXKYyX; 4 — peMeHHas nepenada; 5 —
0JIOK ympaBJieHus; 6 — TaXoreHepaTop

B paborax [1,3] roBopuiock 0 TOM, YTO OCHOBHOM CHJION 00OecriednBaro-
el pa3pylI€HUE BOJIOKHA MPHU €ro pa3MoJ€ Ha YCTAHOBKE C WHEPLIMOHHBIM
JBI)KEHUEM pabouux Ten sBisieTcs cuiia uHepuuu J. bbuio noka3zaHo, 4To Ha
pa3pylleHre BOJOKHA TaK K€ BIMSIET CUJIa TPEHUSI CKOJIBKEHUSI U CUjla TPEHUS
KAueHHUSI.

PaccmoTpuM yci0oBME MHTEHCUBHOTO BO3JEHCTBUS HA BOJOKHHUCTYIO Mac-
cy pabounx opraHoB B pa3MOJbHOHN ycTaHoBKe. [loa nefictBueM cuibl P uHep-
LMOHHOE TEJI0, HAXOJAIIEecs Ha BHYTPEHHEH MOBEpXHOCTU OapadaHa, yCIOBHO
nedopMHUpyeTCs, BCIAEACTBUE YETO OH OMHUPAETCS HE HA OJHY TOYKY, & Ha IUIO-
IaIKy OOJIBIIMX WJIM MEHBIIUX pa3MepoB [2]. DTO NPUBOAUT K TOMY, UYTO IPH
Ka4eHUU TeJla TouKa «A» (puC. 2) NPUIOKEHUS PEaKIMU OMOPbl CMEIACTCS He-
MHOTI'O BIIEPE]l OT BEPTUKAJIU, IPOXOASIICH Yepe3 LEHTP TAKECTU Tea, a JTUHUS
JNEUCTBUSL CUJIBI PEAKIIMU OMOpbl R4 OTKJIOHSETCS HEMHOIO Ha3aJl OT 3TOM Bep-
TuKaind. [Ipu 3TOoM HOpMmanbpHas cocrasisaromas Ry, =N peakuuu Omopbl KOM-
neHcupyer cuity unepuuu J (1.e. Ry =—J), a He CKOMIIEHCUPOBAHHAs! TAHTE€HIU-
aJbHas COCTaBIISIOIIAsA R; peaklMu ONOpPbI HAMpPaBJICHA MPOTUB JBHXKEHUS Tea

U UTPAET POJIb CUIIbI TPeHUs KaueHus Ty 'P WM CUIIbI TPEHUS O CTEHKy Oapalda-
Ha [2].
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Monynb cuibl TpeHHsI KaueHus: 0 CTeHKy Oapabana 7™ ompexaensarcs 1o
bopmyie

Puc. 2. Cxema BO31eiCTBHSI HHEPIIMOHHBIX TEJ HA BOJIOKHO 32 CUET CHJI TPEHUS
CKOJIBKEHHS U TPeHUs KaueHus 1 — pa3MonbHbIi OapabaH; 2 — MHEPIIMOHHOE TEJO;
T — cuna TpeHus KauyeHus o CTeHKY Oapabana, H; R, — HopManbHas COCTABIIAIOIIAS
peakmuu omnopsl, H; R: — TaHTeHIIManbHas COCTABIIAIOMAs peakuu omopsl, H;

T
R4 — cuna peaxuun onopsl, H; 7. — cuima TpeHus CKONBXEHHS 0 CTeHKY 6apabana, H

P
ALY 0

r
rae f. — kodddunuent TpeHus kadenus paseH 0,0005 m [4]; » — paguyc uHep-
UOHHOTO TeJa paBeH 0,045 m.

Cuna tpenus ckonbxenusl, H, o creHKy 6GapabaHa ompenensercs Io
bopmyiie
™ _
T;K _f;K'Pl- (2)

PaccMoTpuM cOCTOSIHME WMHEPUUOHHOIO Tejia IMPU PA3TUYHOM YacTOTe
BpaLICHUS MHEPLMOHHOIO Tela U U3MEHEHUN OKPYKHOTO yCHIIHS Ny, [2]:

a) HHEPLIMOHHOE TEJI0 KaTUTCS 0€3 CKOMbKEeHUs, €U 1P < Ny < Y.
2

0) MHEPIIMOHHOE TEJIO KATUTCS CO CKOJIBKEHHEM, €CIH Nogy > 1.,
OmnpenennuM OKpyKHOE yCHUIIHE, JEUCTBYIOLIEE HA NHEPLUUOHHOE TENO Ny, H
P -n
_
N, OKp 4 ) (3)

o
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rae Py — MOIIHOCTB dJeKTpojaBurarens, KBT; n — KodpUIHMEHT Moae3Horo
JNEUCTBUST MEXaHUYECKOU mepeaadyu ot apuratens [S]; V, — OKpyXHasi CKOPOCThb
BpalleHUs] THEPLIMOHHOIO Teja, M/C.

KoadduumeHT nonae3Horo AeHCTBUS MEXaHUYECKOM Mepeliauyn OT JIBUTa-
TeJs onpeaessieTcs no hopmye

2
n=mn, ‘M, N;- Ny, 4)
rae mi — NOTepHU HAa TPCHUE B NOAIIMIIHUKAX KAQUYCHHU; M — HOTCPHU HA TPCHHUC B
peMeHHOfI nepez{aqe C KIIMHOBBIMHU peMH}IMI/I; 1’]3 — HOTepI/I Ha TpeHI/Ie B KOHHUYC-
CKOM Iepesiaue; 14 — NOTEPH B OMOpAX BaJia MIPUBOJA armapara.

n-D. -n
V, =———
0 60 9 (5)

rae D, — tnamerp NHEPLMOHHOIO TENa, M.
Pe3ynbTarhl pacyera CUIOBBIX ITapaMETPOB HA BOJIOKHO CBEICHBI B Ta0M. 1.

Ta6numa 1. CusioBble mapaMeTpbl BO3JEHCTBHS Ha BOJIOKHO MPU U3MEHEHUH YaCTOTHI
BpaIlleHUs] HHEPIIMOHHBIX Tell

Cuna TpeHus
B;I:LC;:;;H Cuita Oiggf;eoe Cuua TpeHHs CKOJIBKCHI
WHEPIIMOHHOTO HHEPHHHI WHEPIIMOHHOTO NAHCHIA O CTEHKY 0 STty
J,H Gapabana Tx", H | GapaGana 1.,
Tena n, 00/MUH Tena Nowp, H u
85,5 11,61 2497,05 0,13 2,32
114,0 20,64 1872,78 0,23 4,13
142,5 32,26 1498,23 0,36 6,45
171,0 46,45 1248,52 0,52 9,29
199,5 63,22 1070,16 0,71 12,64
228,0 82,58 936,39 0,93 16,52
256,5 104,51 832,35 1,17 20,90
285,0 129,03 749,11 1,45 25,81
313,5 156,12 681,01 1,75 31,22
342,0 185,80 624,26 2,09 37,16
370,5 218,05 576,24 2,45 43,61
399.0 252,89 535,08 2,84 50,58
798,0 1011,56 267,54 11,37 202,31
826,5 1085,10 258,32 12,19 217,02
855,0 1161,23 249,70 13,05 232,25
883,5 1239,93 241,65 13,93 247,99
912,0 1321,22 234,10 14,85 264,24
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W3 Tabn. 1 BugHO, UTO B Mpejeiax H3MEHEHUS YacTOThI BpaIleHUST HHEP-
IIMOHHOTO Tena 0 883,5 06/MHH, TOCIeIHEe KAaTUTCS 10 BHYTPEHHEH 00pa3y-

FOIIEH TTIOBEPXHOCTH GapabaHa Co CKONBKEHUEM, Tak Kak Nog > 7., . Ilpu nans-

HEWIlleM YBEJIUYEHUU YaCTOThl BPAIICHUS MHEPIIMOHHOIO TeJa OHO KaTUTCs 0e3
CKOJIBXKEHHUS [2], TaK KaK C 3TOTO MOMEHTA C YBEIUYECHUEM 3HAUYEHUS YaCTOThI
BpaIlleHUs] HHEPIIMOHHOTO Tejla HaOJI01aeTCsl CHIDKCHUE 3HAYEHUS OKPY>KHOTO

yeunusi Nogp U YBETMYEHUE CHIIBI TPEHUS CKOJIBKEHHS O CTeHKy Oapabana 1,
9

4yT0 obecneunBaeT cobmoaeHue yeaoBus 1™ < Ny < T.” . Bmecte ¢ TeM cuia

UHEpIUK J C YBEIMYEHUEM YacTOThI BpaIllCeHHS pab04YuX TeJl YCTAaHOBKH IPO-
JOJKAET PacTH.

VYuuteiBasi, 4TO paspyliaronias CHoCOOHOCTh YCTAHOBKM OOECIEUMBACT
MaKCHUMAaJIbHO€ 3HAUYE€HHE YaCTOThI BpalEHUS] MHEPIUOHHBIX TEJl COOTBETCTBY-
roree 228 06/MUH MOCeIHNE IBHKYTCS B YCTAHOBKE CO CKOJIBKEHUEM, UTO CO-

OTBETCTBYET BBIIOJIHEHHIO YCIOBHUS Nog > 1,0 .

Takum 00pa3oM, B mpejesiax TEXHUYECKUX XApaKTePUCTUK padoThl ycTa-
HOBKH JI0O MAKCUMaJIbHOM CKOPOCTH BpAILlEHHUs] MHEPLMOHHBIX Tea 228 00/MHH
npeobiajaloMMK CUJIaMHU BO3/IEHCTBHS Ha BOJIOKHO NPU Pa3MoJie SIBISIOTCS

CHIIBI UHEPLUHU J U CUJIBI TPEHHUS CKOIbKeHus 1, .

PaccMoTpuM 3aBUCUMOCTB CHJT TPEHHS CKOJTBKCHHS U TPEHUSI KQUCHUSI OT
OKpY>KHOTO ycuus (puc. 3).
TP, H, 450

T ™, H 400
350

\\

300 B\
\
\

250
200

150

100 \\

50 ~
0 e
100 300 500 700 900 1100 1300 1500 1700 1900 NOKP’H

Puc. 3. 3aBUCUMOCTD CHUJT TPEHHUS CKOJIBKECHHS M TPEHUSI KaUYeHUSI OT OKPY>KHOTO yCH-
ausi: 1 — cuiia TpeHus KaueHus o CTeHKy Oapabana, 7™, H; 2 — cuna TpeHus ckoybxe-

T
HUS O CTeHKY GapaGana, 7., , H

Ha puc. 3 npeacrasieH rpaduk, U3 KOTOPOTo BUIHO YTO, C YBEIUYCHUEM
OKPY>KHOT'O YCHJIMSI YMEHBIIIAETCSI CUJIa TPEHUSI KaueHUsl, U CHJIa TPSHUS CKOJIb-
xenus. Cuia TpeHHs CKOJIBLKEHHUSI O CTeHKY OapabaHa sBIISIETCSI HAauOOJIbIIEH,
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o0ecrneunBaroIIell MaKCUMalIbHOE pa3pyIaroiee BO3AecTBIE Ha BOIOKHO. Tak
ke 13 rpaduka BUAHO, YTO C YMEHBIICHUEM OKPY)KHOTO ycuins (yBEeTUYCHUE
YaCTOTHI BPAIlEHUs MHEPIMOHHBIX TeJ) HaO0/1aeTcsa PEe3KHil POCT CHIIBI Tpe-
HUS CKOJIBKEHUSI. MOYKHO TIPEAIOI0KUTh, YTO TIPHU YaCTOTE BpPAIICHUS WHEPITU-
OHHOTO TeJIa BBIIIE KPUTHYECKOU MPOIIECC pa3Moiia HAYHET 3aMe IS ThCS.

BriBon.

[Ipy nBW>XKEHUM MHEPIIMOHHOTO Teja B pa3MOJIbHOM OapabaHe, BO3/CH-
CTBHE HA BOJIOKHO B OOJIBIIIEH CTENEHU OCYIIECTBISACTCS 32 CUET CUITbI MHEPIIUH

J, ¥ CWIbl TpEHMS CKOJbKeHus 1. o cTeHKy OapabaHa, KOTOpas SIBISETCS

HauOoJIbIIEeH, 0OecTieunBaroIel MaKCUMaIbHOE pa3pylIaroilee BO3IeCTBUE Ha
BOJIOKHO. Cuiia TpeHus kaueHus 71'P oka3plBa€T HE3HAUYUTEIBLHOE JICHCTBHUE.
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