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BO3JEVICTBUH AJIs1 TbHSIHBIX CTEBJIEA PASHOI'O KAYECTBA
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KocTpomckoit rocy1apCTBEHHBIN TEXHOJIOTUYECKU YHUBEPCUTET

C yenvio NOUCKa B03MOMNCHLIX peuleHUll 3a0ayu ONMUMU3AYUL npoyecca
MAMbsL NPOBEOEHO CPABHUMENbHOE UCCe008aHUe IPHeKmusHocmu npomMuHa
JILHAHBIX cmebell pa3Ho20 Kawecmed (CoN0Mbl MACIUYHO20 NbHA U CIIAHYEBOL
mpecmuvl  00J2YHY0B020 JbHA) no ux oaune. Illocmpoenvt 0000ueHHbIE
pezspeccuoHubie MoOenu USMEHEeHUss YMUHA 6 3A8UCUMOCMU OM CYMMAPHO20

Koaudecmea 8030elicmeutl pughiieli Ha nepepadbamuléaembvlili Mamepuai.

JIbHSAAHOW CTEBEJIb, IPOIIECC MSAThS, KOJIMYECTBO PUDJIEN,
YMUH, MO/IEJIb, YITPABJIEHUE

[Ipu pemeHUU BOMPOCOB MOBBIICHUS 3(PPEKTUBHOCTH MEXaHUYECKOU
nepepaboTKu  JTyOSHOTO  ChIPhSl BAXKHBIM  SIBIIAETCA  BBIOOp  Hambosee
paloHaNbHBIX €€ MapaMeTpoB, OOECIEUMBAIOIIMX TIOJHOE  yAaJieHUE
HEBOJIOKHUCTBIX 4acTell crebsei. [lporiecc BbiieeHUs BOJOKHA M3 JTYOSHBIX
cTebiel, Kak IPaBUIJIO, COCTOUT U3 JIBYX ATAIlOB — MSAThSI U TPEMaHUs. Y YUTHIBAs
TOT (haKT, 4TO IMOCTYIAOIIAsA B HACTOAIICE BPEMs Ha JIbHO3aBOJIbI CTJIAHIICBAsS
TpecTa CyIIEeCTBEHHO HEOAHOPOIHA 10 CBOMM CBOMCTBaM (COCTOMT M3 CcTeOJIeH
Pa3IMYHOM TOJIIMHBI, CTCTICHN BBUICKKH M BIIAXKHOCTH ), HECOOXOIUMO IIUPOKO
NPUMEHATh Pa3juYHbIC JJIEMEHTHl AuddepeHIuanud  TeXHOJOTHIECKOTO
poliecca Ha BCEX €ro dTamnax.

Jnst 2ddEeKTUBHOTO NMPOMHUHA JIBHSHOTO ChIPhS HEOOXOIUMO H3MEHSTh
HA0Op MSJIBHBIX TMMap C TOCIEIYIONUM PETYJIHPOBAHUEM MEXKOCEBBIX
paccrossHuil (TIyOWMHBI 3axoKJaeHHs puduieil) W JaBiIeHUS Ha MaTepual B

MSUIBHBIX TMapax MpU H3MEHEHUU CBOMCTB ChIpbsi [1]. OOBIYHO B KOMILJIEKT



MSUJIBHOM MalllMHBI, IPeIHa3HAYCHHOU I 00pabOTKU JIBHSHON TPECThI, BXOASAT
18-19 map Banmb1OB ¢ pUGIIMU pa3TUIHOTO MPOGUiIT U KonmdecTBa. Pabouwii
ke Habop y MsutbHBIX MamuH Thna M-100J1 coctaBisier 13 map, y MSJIbHBIX
MamuH Tuna M-110J12 — 12 map, Kaxayr0 UX KOTOPBIX MOXKHO 3aMEHSITh B
3aBUCHUMOCTH OT CBOMCTB MepepadaThIBAEMOIO ChIPbS.

B npoMBINUIEHHOCTH TIEPBUYHOM MepepadOTKH JbHA U3BECTHBI CIIOCOOBI
peryJIMpOBaHMS MPOIIeCca MAThS M YCTPOHCTBA, X peanu3yromue [2, 3].

B [4] npemiokeH croco0 peryaupoBaHHs IMpoliecca MAThbS B MSUIbHOMN
MaIllMHE TyTEM KOHTPOJIS JIMHEMHOM IIOTHOCTU U OTIEISIEMOCTH TPECTHI IEPEN
MEXaHUYeCKOl 00paboTKONM B TOTOKE M YCTPOHCTBO aBTOMATHYECKOIO
U3MEHEHHUS] TUIIOBOTO Ha0Opa BajbI[OB IO KOJUYECTBY U aCCOPTHUMEHTY.
OnHako HEpelmeHHOM OCTanach 3ajJada ONTHUMHU3AIMU Npolecca MAThbS IpU
W3MEHEHUH KayeCcTBa CTEOJIEH.

Ha xadecTBO mpoMuHa OKa3bIBAIOT BIUSHUE Takue (HaKTOphl, Kak HAOOp U
KOJIMYECTBO MsUIBHBIX BaJIbIIOB, TPO(PUIL U KOJIUYECTBO pUdel Ha Bajblax,
riyonHa 3axoxaeHus pudiaed B MSUIBHBIX Tapax U jpyrue. [oyOuHa
3aX0KJICHUS pUQIICH SBISIETCS OJHON M3 BAKHEUIIUX U JIETKO PETYIUPYEMbBIX
XapaKTEPUCTHK IMpolecca MIThsi. OHa BO MHOT'OM ONPEIEISET XapaKTeP U CUITY
B3aMMOJICUCTBHUS 0OpabaThiBaeMOro mMaTepuaia ¢ pupISIMUA MSITbHBIX BaJbIIOB.
O06001IeHHBIM TEXHOJIOTUYECKUM napameTpom, OTPEICIISIOITUM
(G ()EKTUBHOCTH OUYMCTKM MaTepuajia B MSUIBHOW MAaIlMHE, MOXXHO CYHTATh
CyMMapHO€ KOJWYECTBO pPHUQICH BalbllOB B TOJIE MAThA Y Z,, C KOTOPHIMH
B3aMMOJICUCTBYET MaTepuall B mpouecce nepepadotku. KonuuectBo pudmei,
OJTHOBPEMEHHO HaXOSIINXCS B TOJIE MsThs, OOPAa30BAaHHOM MSUIBHOW Tapo,
Z,, 3aBUCUT OT KoJM4YecTBa pudel Ha Bajblie, IITyOUHBI 3aX0XKAeHUs pudIieit
U JAuaMeTpa MSUIbHBIX BajibIlOB. YeM BbIlI€ Z,, T€M HHTCHCHUBHEE MPOMUH
matepuana [5]. Ilpu 3TOM ¢ pocTOM Z,, B BOJIOKHE BO3HHMKAIOT HAIPSDKCHUS,
OPUBOJASIINE K €ro YacTUYHOMY WM TMOJIHOMY paspyiieHuro. [loatomy B

TPAJULIMOHHOM TEXHOJIOTMH, MNPEIyCMAaTPUBAIOIIEN IIOJy4YEHUE JUIMHHOTO



BOJIOKHA W3 JIBHSHOTO CBIPbSl, BEJIMYUHY Z,, HEOOXOJAMMO OrpaHW4YMBaTh. B
TEXHOJIOTUAX, MPEAyCMaTPUBAIONINX MOJYyYEHUE OJHOTHUIITHOTO BOJOKHUCTOTO
MaTepuana’, 6olice BaKHEIM B CPABHEHUH C COXPAHEHHEM JUIMHBI U IPOYHOCTH
BOJIOKHUCTBIX KOMIUICKCOB SIBJSIETCSI OOECMEYEHUE TIOJTHOTO pa3pyIICHUS
JIPEBECUHBI CTEOJII Ha BCEM €ro JJMHE U OYHMCTKH BOJOKHHCTOM MacChl OT
KOCTpBI.

C uenpio MoMCKa BO3MOYKHBIX PEIICHUN 33/la4d ONTUMH3AIMU Ipolecca
MATBSI TPOBEJCHO CPaBHUTEIIBHOE HccleqoBaHue A(HPEKTUBHOCTH MPOMHHA
JBHSHBIX CTEOJICH pa3HOTO KadecTBa (COJIOMbI MAaCIMYHOTO JIbHA U CTJIAHIICBOM
TPECTHI JOJITYHIIOBOTO JIbHA) 10 UX MIuHE [6]. D) PekTHBHOCTD mporecca MAThs
OLICHUBAJIM 1O BEJIMYMHE YMHHA, XaAPAKTEPU3YIOIIETO TMOTEPI0 KOCTPHI

MAaTEPUAJIOM B PE3YJIbTATE MSJIBHBIX BO3JCHCTBHII.
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Pucynok 1 — Cxema otOopa npo0 crebelt CTIaHIeBOM TPECThl U COJIOMBbI

OO6o001masi TOJly4eHHBIE B XOJI€ HCCIEAOBAHUS PE3yJbTaThl, CIEIyeT
OTMETHThH TMOBBIIICHHYIO BapHaIldi0 YMHUHA CTE€0JICH COJOMBI MAaCIUYHOTO JIbHA
BO BCEX 30HAX M0 JUIMHE HE3aBUCHUMO OT CYMMAapHOTO KOJUYECTBAa BO3JEHCTBUN
pubnsmu (puc. 2a), a TakkKe MOBBINICHUE HEPABHOMEPHOCTH MOTEPU KOCTPHI
CTeONSIMU  CTJIAQHIIEBOM TPECTHl JIbHA-JIONTYHIIAa C POCTOM CYMMAapHOTO
KojmuecTBa puduieir B mojie MaAThs (puc. 20). Bmecte ¢ TeM Ha MPUBEICHHBIX
TUCTOTpaMMax SIBHO BBIJICISIOTCS 30HBI DKCTPEMYMOB BEJIMYHMHBI yMHHA,

KOTOPBIC ITO3BOJIAIOT OIPCACIUTb OITHMAJIbHOC JIs1 KaXXI0TO BHJA CbIPbA

" OJHOTHIIHBIA BOJIOKHHCTBIH MaTepuall I0J1y4aloT B Pe3yJbTaTe MEXaHHYeCKOl 1epepaboTKH TyOSHOTO ChIPbs
O YIPOIICHHOW TEXHOJIOTHU 0e3 pa3/ieieHus BOJIOKHA Ha JIIMHHOE U KOPOTKOE.



CyMMapHO€ KOJIMYECTBO pU(Iiei BalbIOB B M0JI€ MAThA. JJIsT 3TOTO MOCTPOEHBI
00O0OIIECHHbIE PErpeCCHOHHBIE MOJETH W3MEHEHHS yYMHHAa B 3aBUCHMOCTH OT
CYMMapHOTO KOJIMYECTBA BO3JCHCTBUU pudieir Ha nepepadaThIiBaeMBbIii
matepuan (puc. 3). Kak Buaum, mpu 0o0pabOTKe COJOMBI MACIMYHOTO JIbHA
IKCTPEMYM HAOJIFOMAETCS TPU KOJWYECTBE BO3MCUCTBUM 22,9, sl CTIAHIICBOM
TPECTHI JIbHA-IONTYHIIa — 28,6 Bo3AeicTBUN. B OKpecTHOCTSIX 3TUX 3HaYEHUHN U
CTOWT MPOBOJIUTH MOMCK PAITMOHAIBHBIX HACTPOCK MSUTBHBIX MAIIIVH.

[lonmy4yeHHble MOJEIM MOTYT HCIOJB30BAThCS MPU  BHEJAPECHUU
YCTPOMCTBA aBTOMAaTUYECKOIO M3MEHEHHUs THUIIOBOIO Habopa BalblOB IO
KOJIMYECTBY M accopTumeHTty [4]. B wactHOCTHM, B 3aBUCMMOCTH OT BHJA,
KaueCTBEHHBIX XapPaKTEPUCTUK IepepadaThIBAEMOTO ChIPbS U XapaKTEPUCTHUK
HaOopa BaJbIIOB, YCTAHOBJICHHBIX HAa MSJIBHON MaIllMHE, B YIPABISIOIICH
MaIlHE OTPEASIAETCS ONTUMAIBHOE KOJIWYECTBO PAb0YMX MSUIBHBIX Tap H
dbopMupyeTCsl CUTHAJI O BKIIIOUEHHUH «JIUIIHUX» Tap Habopa BaJbIIOB B padOTy
Ha XOJIOCTOM XOZY.

UtoObl  u30ekaTh  HEOOXOMMMOCTHM  YTOUYHEHHUS  MOJYYEHHBIX
PErPEeCCHOHHBIX MOJENICH TP KaKIOM M3MEHEHUH OOOOIICHHBIX MOKa3aTeNe
KauecTBa CHIPhS, MOTYT OBITh WCIIOJIb30BaHBI AJITOPUTMBI HEYCTKOTO aHaIn3a
yIpaBIAOmuX Bo3aeicTBuid [7—9], 1100 anropuTMbl HEYETKOIO aHaIM3a
KadyecTBa JUIS TOJyYeHUs: OOOOIICHHBIX mapaMeTpoB oOpabotkm [10-11].
[IpumeHeHrne HeUeTKOW JIOTUKH TMO3BOJHUT OCYIIECTBUTH MOUCK PAIlMOHAIBHBIX
HACTPOGK  MSJIBHOM  MamMHBI B OKPECTHOCTSAX  OOHApY’>KEHHBIX

9KCIICPUMCHTAJIbHO OIITUMYMOB.
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Pucynok 1 — MI3MeHeHne yMrHa JIbHSIHBIX CTe0JIeH 10 UX JUIMHE C POCTOM
CYMMapHOTO KOJMUYECTBa BO3JCHCTBUM pudieii: a — conoMa MacInyHOro JbHa;
0 — cTiaHLEeBas TpecTa JIbHaA-A0JITYHIA
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Pucynox 2 — O6001IeHHBIE PErPECCUOHHBIE MOJIETH U3MEHEHH S BETMYUHBI
YMHHA C POCTOM CYMMapHOI'O KOJIMUECTBA BO3ICUCTBUN pUIICH 17151 ChIPhs
Pa3HOI0 KauecTBa: a — COJIOMa MacIMYHOrO JbHA; O — CTJIaHIIeBasi TpeCcTa JbHa-

J0JITYHIIa
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MacJIMYHOTO JIbHA OJKCTPEMyM YMHHA HaOJIOJAeTcss MpU CyMMapHOM
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npu 28,6 BozxencTBuil. IIpenokeHo MCHOIB30BaTh MOJYYEHHBIE PE3YJIbTAThI
JUI HACTPOMKHA MSUIBHBIX MAIlMH, B TOM YMCJIE U C IPUMEHEHUEM HEYETKOIO

aHaJIn3a.
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