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OCOBEHHOCTHU HNIHEKOBOI'O
HPECCYIOIIEI'O MEXAHU3MA
MACJIOOTXKUMHOI'O NTPECCA

B HacTosilleli cTaThbe paccMaTpUBaeTcss MaTeMaTH4YeCKasi MoJesIb Te-
YeHHUsl MacJMYHOro MaTepHaja B KaHaJie HIHEKOBOI0 MacCJ/I00T:>KUMHOTO
npecca. [IpeacraBieHHasi Moaesib NMO3BOJIsIET ONMpeAe/JUTh YeThIpe nmapa-
MeTpa 3¢ deKTa — NPOU3IBOAUTEIBLHOCTh Mpeccylolero Mmexanusma (mo
MSITKE), MOIIIHOCTh CHJI MOJIE3HOT0 CONMPOTHBJIEHUsI, JHEPrOeMKOCTh TMPO-
Hecca oTKMMa U YCUJIHe, JelicTBylIlee Ha paGoune opraHbl (0ceBYIO
CHITy WM KPYTSMid MoMeHT). OnucaHHasi MaTeMaTHuyecKasi MoJeJib Moc-
Jle ee BepU(PUKALNUHN MOXeT ObITh HCHNOJb30BaHA IJ ONTHUMHU3ALHH
NMpeccyUIuX MeXaHU3MOB Ha CTAaJHU 3CKU3HOTO NMPOEKTHUPOBAHUS Mac-

JIOOT)KHUMHBIX IIPpECCOB.

LITHeKoBBIH MEXaHU3M MACIOOT>KUMHOTO Mpec-
ca peajM3yeT NpOLEeCcC OTAENEHUs KUIKON cpelibl
W3 AMCNIEpCHOM cucTeMbl. [ ero ocyiiecTBieHus
KOPITYC [IHEKOBOTO LIMJIMH/IPa KMEET OTBEPCTHS, KOH-
CTPYKLUSI KOTOPBIX AOMycKaeT CBOOOAHBIM OTTOK
MacJa, IpernsTCTBYS MPOXOXKASHHUIO Yepe3 OTBEPCTHS
TBepIoi aucnepcHoi daszbl. OTTOK Macia MpUBO-
JIUT K UI3MEHEHHIO pacxofia MpeccyeMoro Marepma-
Jla BIOJIb LIHEKOBOT'O KaHasa, YTo OKa3bIBaeT BIIMS-
HHE Ha XapaKTep ero B3auMoJICHCTBUS ¢ paboUrMHU
opraHamu. 910 HeOOXOOMMO YUHUTHIBATh MPH OIpe-
JIeJIEHUH MOIIIHOCTH CHJI TTOJIE3HOTO COMPOTHUBIICHHS
OTXKHUMY MacJa.

Takas 3amaua MoXeT ObITh pellieHa ¢ Hc-
M0Jb30BaHUEM PEe3yJbTaTOB MOJYUYEHHBIX MPH
NOCTPOEHUH MaTeMaTH4YeCKOW MOJAEIu Mmporec-
ca dKCTpyaupoBaHusi KopmoB [1].

B cooTBeTcTBUM C pe3ylbTaTaMu HCCIeN0-
BaHU# [2,3] cuuTaeM mpeccyeMblid MaTepual
NICeBJIOTIACTUYECKUM. TeueHne Takoro Marepu-
ana MOXXHO OMHUcaTbh PEOJOTMUECKUM YpaBHEHU-
eMm OctBanpaa-ne Buns [4]

=p", (D)

rae p - Ko3PUIUEeHT KOHCHCTeHIUH,

3aBHUCSIIMI OT MacJiocoepKaHus
npeccyeMoro marepuania, ero
TeMIepaTypbl U BJIAXKHOCTH;

¥ - CKOPOCTb CIBHIa MpPeccyemMoro
MaTepuana;

n -UHICKC TCUCHUA.

KoHcTantel ' U n OOBIYHO CHIpaBEJIUBHI
171 OTpaHUYEHHOT0 JHara3oHa cKopocTed u
TpeOyIOT SKCMEPUMEHTAILHOTO OMNpe/e/eHHUS.

CxeMa mpeccymoliero MexaHu3Ma rnokasa-
Ha Ha puc. 1.

78 BECTHHK OI'Y 199

=

P, | Coucsia mpecoreipend S me b

Panee mpu omnucaHuM NTHEKOBOTO MPECCYIO-
IIEro MeXaHW3Ma HaMH OblJl UCIIOJIb30BaH MPHH-
UM ero jeneHys Ha cexuu [1]. B obmem ciydae
CEKLIMEH HA30BEM 3JI€MEHTApHbIA IIHEKOBBIM
MPECCYIOIUN MEXaHU3M C YCJIOBHO TOCTOSIHHBI-
MU TlapaMeTpaMHu Mpoiiecca npeccoBanus. Cek-
M MOXKET OKaHuWBaTbcs auadparmoii, 1ubo
KOMITPECCHOHHBIM 3aTBOPOM — YYacTKOM MeXa-
HU3Ma, Ha KOTOPOM JIONACTh IIHEKa MpephIBaeT-
cq U TIPOXOJHOE CeueHHe ymeHblnaercs. Kommn-
PECCUOHHBIN 3aTBOP MOXKET OBbITh (PUKTHUBHBIM,
€CJIM MmapaMeTphl Mmporecca MPEeCcCOBaHUS HU3Me-
HSIOTCS TPU HETIPEePBIBHBIX JIOMACTIX IIHEKA.

Huadparmy, kak u paHee [1], mojaraem k-
BUBAJIEHTHON KOMIIPECCUOHHOMY 3aTBOPY U
BMECTE C MpUJIeTAIOlel YacThlO IIHEKa CUHTa-
€M TIepBOM CeKIMel Mpeccyriero MexaHusma.
B HEKOTOpBIX KOHCTPYKUHMSIX HIHEKOBBIX Mac-
JIOOT)KUMHBIX TIpeccoB auadparma aHaJoruyHa
N0 KOHCTPYKIMM KOMIPECCHOHHOMY 3aTBODY.
Uucno Bcex CeKIUid, COCTaBISIOUIUX MPECCYIO-
IHUH MEXaHU3M MacJIOOT)KHUMHOTrO mpecca, 06o-
3HAYUM 4Yepe3 J .

HUcnonp3yst pe3ynbTaThl, TOTyYCHHBIE IS
IIIHEKOBOTO Tpecca-dKkeTpyaepa B padore [1],
U KaXKaoM I- CeKUMM MOYKHO TMOJIYYWUTh YypaB-
HEHUS B3aUMOJEUCTBUS TIPECCYEMOTO MaTEepH-
aja c MpeccyrluM MeXaHW3MOM C Y4eTOM OT-
TOKa Macja W3 JUCIEPCHOM CHUCTEMBI B TMPEIIo-
JIO)KEHUH, YTO PacXo]l MpeccyeMoro marepua-
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na Q, ckaukooOpa3HO M3MeHsSeTcs B CEYCHUH Tie-
pen i-M KOMIPECCUOHHBIM 3aTBOPOM JI0 BEJIMYMHBI
0, , ¥ coxpaHsieTcsl IOCTOSIHHBIM /IO CEYeHHs Tie-
pell M KOMITPeCCHOHHBIM 3aTBOPOM.

Js olleHKM yMeHbUIEHUs pacxoja Mpeccy-
eMoro matepuana mexnay i-i u (i — 1)-il cekuus-
MU TPECCYIONIero MexaHu3ma BBeaeM Kod(ddu-
UHMEHT OTBOJa MacJja
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rae @, - mojlada mpeccyeMoro marepualna
B [ -0 CEKLHIO MPECCyIOIero
MEXaHU3Ma;

0Q,, - pacxol OoTBOJA Macijia U3 i-i CEeKLMH.

Torpa nns i-ii ceKUMM Mpeccyollero Mexa-
HU3Ma MOJKHO 3alucaTh CUCTEMY ypPaBHEHUH
B3aMMOJEHCTBUS MpeccyeMoro marepuania c
npeccyrouM Mexanusmom [1,5] B Buae
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MaKCHMallbHOE MpUpaileHrne HOPpMalbHOTO
HamnpspKeHUsl B peccyeMoM MaTepualne, KOTo-
poe MOXXET pas3BuTh i-i1 cexuus;, D, ,D, —coor-
BETCTBEHHO BHELIHWHW OUaMeTp IIHEKa W IHa-
METp UWJIMHAPUUYECKOTO CepAevHMKa; D, — aua-
MeTp KOHTaKTHOHM ¢ MpeccyeMbiM MaTepHuaiom
UUJIMHAPUUECKOW TOBEPXHOCTH KoOpmyca;
p.,S,; —lar U oceBas TOJUIMHA BUHTOBOW Ha-
pe3ku; L, —UIMHaA i-i CeKUMH; g5 — kodpuim-
eHT MepeMelleHus] MaTepuana B BUHTOBOM Ka-
Hane [5]; o-yraoBas CKOPOCTh IIHEKA;
p, — JIOTHOCTb MaTepuana; K, — KoapduuueHT
3aMoJIHEHUs UIHEKa MpeccyeMbiM MaTepHaioM;
G,.;,0,,0,,0,_,,0, — HOpMAJIbHOE HaNpsKeHUE B
NOTNEePEeYHOM CEYEHHUU TMPECCYIolero MexaHu3-
Ma COOTBETCTBEHHO Mepen i-M KOMIIPEeCCHOH-
HBIM 3aTBOPOM, rfepei nuadparMoii, B Hauale
i-i CEeKLMM IIHEKOBOTO MPEeCcCYIOIero MexXaHus-
Ma, Mocjie KOMIIPECCUOHHOIro 3aTBopa i-i cek-
UMM U Ha BbIxode M3 Auadparmbl (0OBIUHO
6,=0), W, -ko>bdUunueHT conpoTHBIEHU
yTeyeK B 3a30pe MEXIy LIHEKOM U LUIUHAPH-
YeCKOM, KOHTaKTHOM C mpeccyeMbIM MaTepua-
JIOM, MOBEPXHOCThIO Kopmyca [5]; W, W_, —Kko-
3(,’p(,’puuueHTbl COTPOTHUBJIEHUS TEYEHHIO Tpeccy-

€MOro marepHualjia B KOJbLIEBOM KOMIPECCHOHHOM
3aTBOpE U B I[Ha(bparMe [5];

g =) 1,0, 0, - 2bdexTHBHAS Bs3-
KOCTh MpEeccyemMoro mMarepvana COOTBETCTBEH-
HO B BUHTOBOM MOJIOCTH, B 3a30p€ YT€YeK, B
KOJIbLIEBOM KOMIIPECCHOHHOM 3aTBOpE W B JIH-
adparme.

CKoOpocTh cBUTa § B MPECCYeMOM MaTepH-
arne B MpenesiaXx KaI0h U3 MepeyrcIeHHbIX BbILIe
obJacTeil TaHHOW CEKLIUU MPUHATA TOCTOSHHOM.
Takxe MPUHATHI MOCTOSSHHBIMU T'€OMETpPUYECKHe
rapaMeTpbl MeXaHW3Ma B Tpefenax CeKLHH.

Jns cekuun 6e3 KOMMIPECCHOHHBIX 3aTBO-
pPOB, Y KOTOPBIX MapaMeTpbl U3MEHSIOTCS TOJb-
KO Ha rpaHMIle JBYX CMEXHBIX CEeKLHH, BTOpoe
ypaBHEHUE cUCTEMbI (2) 3aMeHsIeTCS YCJIOBUEM
=0;, W, =0, i=2,...,1. (3)

Bcero B cucteme (2) umeercs 2] ypaBHe-
HUW C 2] HEM3BECTHBIMHU Il CEKLIUHA, COCTaBIIS-
IOIIMX BECh MPECCYIOLUN MEXaHMU3M.

HckmrounB n3 cuctembl (2) HampsHKeHHUS |
MpUBeAs MPOU3BOAUTEIBHOCTh CEKUMN Tpeccy-
IOIET0 MEeXaHW3Ma K Mojade MpeccyeMoro Ma-
Tepuajla B Ipecc, TO €cThb O =0, MOJIYy4YUM
ypaBHEHUE
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rie o,, — HOpMaJbHOE HalpsKeHHe B Tore-
PEYHOM CEYEeHHH 3arpy304HOro yCTpoilcTBa.

HopmManbHoe Hamps)keHHWe B IMOMEpPedHOM
CEYEeHUHU MOTOKa MaTepHana rnocjie KOMIpeccH-
OHHOTO 3aTBOpa (i+ /)i ceKIMM Tpeccyroe-
ro MeXaHH3Ma OIpelesIeHO 3aBUCHMOCTBIO
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VYpaeuenus (4)-(6) onpenensioT BHYTPEHHIOKO
XapaKTepUCTHKY paccMaTpUBaeMON CUCTEMBI.

Ecnu nuadparmMa mMaciooTKMMHOTO Mpec-
ca UMeeT LWIMHIPUUYECKUil GopMyromuii kaHal
AMaMeTpoM d W JUIMHOM /, BbIpaxkeHue ans F,
umeet Bup [4]
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[Tocne moacTtanoBku BeipaxkeHus (11) B
ypaBHeHUe (4) mocienHee npuodperaeT BUA
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Ecnu nuadparma umeer popmyromiee oT-
BEPCTHE, OTJIMUYHOE OT LUMIMHAPUUYECKOrO KaHa-
na, kodpduueHt 4 OyaeT uMeTh Ipyroi BUI.

MOIIHOCTE CHUJT MOJIE3HOTO COMPOTHUBIICHUS
ompeielieHa Yepe3 MOMEHT CHIT MOJIe3HOTO COTpO-
TUBJICHUS JIBHJKCHHUIO MPECCyeMOoro marepuaia

Cnucok MCNoJIb30BAHHOM JIUTePaTypbl

OT JIeWCTBUS KacaTeIbHBIX HAMPSHKEHUH Ha KOHTAKT-
HOM [WIMHIPUYECKOM MOBEPXHOCTH KOPITyca OTHOCH-
TEJILHO OCH BpallleHUs ITHEKa [4]
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xi “zi
rae T, T, — KacaTeJbHble HAMpPSKEHUS
B 3a30pe yTe4YeK U B KOJBbILEBOM
3a30pe KOMIPECCUOHHOTO 3aTBOPA;
e, —OCeBasi NPOTAKEHHOCThb KOJIbLIEBOU
maibsl j —TO KOMIIPECCHUOHHOTO
3aTBOpa;
D, — nuaMeTp manObL;
8, — panlMalibHBIN pa3Mep KOJbLEBOTO
3azopa.
Takum oOpa3om, HacTosIas MaTeMaThiec-
Kasi MOJIeIb MO3BOJISIET OMpPEAC/IUTh YeThIpe Ta-
pameTpa 3¢ dexkTa MaTeMaTHUUECKOH Moaenu —
MPOU3BOJIUTEILHOCTh MPECCYIONIero MexaHu3Ma
(1o MATKe), MOILIHOCTH CHJI MOJIE3HOTO COMPOTHB-
JIeHUsl, SHEPrOeMKOCTh TMpoLecca OT)KUMa U yCH-
nve, NedcTBylolee Ha pabourie opraHbl (OCEBYIO
CWJIYy WM KPYTSIUIMi MoMmeHT). OcTanbHbBIE Ta-
pameTpsl 3¢ dexkTa HEOOXOAUMO OTpeNeNsaTh U3
JOTIOJTHUTENbHBIX MPENO0KEeHUH.
Waentudukanus mMareMaTUyeckoil Moaenu
TpeOyeT 3KCNepUMEeHTalbHOrO OMpeaAeseHus
MOMHMO PEOJIOTHYECKUX MapaMeTpoB ero IioT-
HOCTH, KO3} QHUIMEHTOB 3aMOJIHEHUS LIHEKa,
nepeMelleHnsl MaTepyana U OTBOJAa Macha.
OnucaHHas MaTeMaTHuyecKas MOJiesib Moc-
Je ee BepuDHUKALMK MOXKET ObITh MCMOJb30Ba-
Ha U1 ONTHUMU3ALMU MPECCYIOUINX MEXaHU3MOB
OT)KUMHBIX MPECCOB.

1. MMomumyk B.JO. OcobeHHOCTH ITHEKOBOTO MPECCYIOIEro MexaHu3Ma dKcTpyaepa //TpakTopsl U cenbCKOX03sHCTBEHHBIE

maiuHel, 1993, Ne 5.

2. I'epamenko B.H., Kynpun FO.I1., Tomuunckuit FO.A. Mojenb TeueHUs MaclocoJepKallero MaTepuana B IJIOCKOM KaHa-
ne. - // UsBectus By3o0B. llumeBas texnonorus, 1989, Ne 6, c. 47-48.

3. ABepOax A.1O., I'epamenko B.H., Kynpun [O.I1., Tomuunckuit 10.A. JIByX*KHIKOCTHAs MOJENb (PU3UKO-MEXaHUICCKUX
XapaKTEePUCTHK MACIMYHOIO MaTepuaia B ITHEKOBOM MAacCJIOOTKHMHOM mpecce. - // M3BecTust By30B. lluieBas TexHOTI0-

rus, 1991, Ne 1-3, ¢. 175-177.

4. Mauuxun 10.A., Maunxun C.A. UHxeHepHas peoJorusi NUIIeBbIX MatepuanoB. — M.: Jlerkas v nuiieBas IpOMBIIIICH-

HOCTB, 1981.

5. Cunun B.A. /lunamuka mponeccoB nepepadoTKH MiacTMacce B YEPBSYHBIX MexaHu3Max. — M.: MamuHoctpoenue, 1972.

Cratbs nocrynuia B pexakuuto 15.07.99.

80 BECTHHK OI'Y 199



