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BJIMSTHUE PA3MEPOB BXO/JSIIEN
ITAKOBKH HA HATSKEHUE B BAJIVIOHE

bpyt-bpynsko, A.b. Anemrina M.A.

(KocTtpoMmckoii rocyapcTBEHHBINM TEXHOJIOTUUECKUN YHUBEPCUTET)

[TpoBeneH aHAMUTUUECKUN pacueT HATSKEHUS IPSKU B BEpILIMHE OajuioHa

IIpU pa3MaThIBAHUU HUTH C NTAKOBKH , HAPAOOTaHHOMN Ha THEBMONPAIUIBHON HM-
IIOPTHOM MamMHe. Pe3ysbTaTsl pacueToB HATSHKEHUS MTOTYYUIINCh HE3HAYNTEIb-

HbIMU. [IpoBeieHbl HATypHBIE UCCIIEIOBAHNS B IIPOU3BOJICTBEHHBIX YCIOBUAX HA
MOTaJIbHOM 000PYI0BaHUH, KOTOPHIE TOKA3aJIM PEAJIbHBINA YPOBEHb HATSKEHUS
HUTH B BepuinHe O0ajuioHa. JlaHa OlleHKa BEIMYHUHbBI HATSKEHUS! HUTU B BEPIIMHE

OajJIoHa B 3aBUCHMOCTH OT AuaMcCTpa BXO,[[HIHGI;’I ITaKOBKH.

KroueBnie cioBa: 600MHa, HaTsHKEHUE, OaJUIOH.

B Hacrosimiee BpeMst xsiomyaToOymMaXkHasi mpsiKa MOCTyNaeT Ha JIbHOKOMOU-
HaThl ¢ MHEBMOMNpsAuibHbIX MamuH (upm [Hnsadroper (I'epmanusi) u Purep
(Fonnanaus) B Buge 600MH, UMEIOIIUX 3HAYUTEIbHBIE pa3Mepbl. Macca npsKu B
000uHE COCTaBISET OT ABYX C MOJIOBHHOM JI0 TPEX C MOJIOBUHOM Kuiorpamm. [1pu
ATOM JIMAMETP HAMOTKHU NpsiKU Yy 000uHbI cocTaBisieT 230 MM U BbICOTa HAMOTKHU
npsiku — 140 MMm.

XnomuaroOyMaxkHas Mpsia MTHEBMOMEXaHUYECKOTO croco0a MpsiieHusl hc-
NoJIb3yeTcst sl GOPMUPOBAHUS [IWIMHIPUUYECKUX OOOMH, KOTOPBIE HAMPABIIAIOTCS
JUTSL KpAIICHHUS.

dopMUpOBaHUE HWJIMHIPUYECKUX OOOWMH MPOM3BOJIUTCA HA MOTAJbHBIX

mamuHax MMJI-2. CkopocTh mepemaTbiBaHus Tpsbku coctaBisger 410 m/mMuH.
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CKOpOCTHOM PEeXHM yCTaHOBJICH B COOTBETCTBUHU C HEOOXOJIUMOCTHIO IMOTYICHHSI
MUHUMAJIBHON IJIOTHOCTH HaMaTBIBAaHUS TPSDKU B IWIMHIPHUYECKUX OoOWHax. B
MIPOM3BOJICTBE YaIlle UCTOIB3YIOT XJIOMIaTOOYMaKHYIO MpsiKy SO TeKC 1S BbIpa-
0aThIBAEMOTO MOJTYJIBHSIHOTO accopTiMeHTa [1].

Panee OblTM IpOBEICHBI MCCIICTOBAHUS 110 U3YUCHHUIO YCIOBHI CMATHIBAHUS
XJIOMYaTOOyMaKHOU TPSDKU ¢ TPSIIMIBHBIX modaTkoB [2]. B manHoi#l pabGote pac-
CMaTpPUBACTCSl TEXHOJIOTHS IEPEMAThIBAHUS XJIOMYATOOYMaKHOW MPSHKH C COJI-
HEYHBIX OOOHH.

[TpeBapuTEIIEHO MPOBEICH pacyeT HATSKCHHS XJIOMIATOOYMaKHOU TPSHKU

50 Tekc B BepmmHe Oautona o ¢popmyne H.IT. Mcakosa [3]:
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r7ie: s — MaKCUMaJIbHBIN panyc OaioHa, M;

KEX CEK?

M — TeXHUYECKasa Macca 1 M Tkauu, ———;
M
W — yTJI0Basi CKOPOCTh CMATbIBAHUSI HUTH, Pajl/CeK;
0L — YTOJI HaKJIOHA HUTHU B BepUIMHE OAJUIOHA K OCU BpalleHUs, rpa.
Jliist pacdeTa HaTsHKEHUS! B BEpPIIMHE OajsIoHa MPOBEACHBI 3aMephl TTapaMeT-

pPOB CMaThIBaHUSI HUTU ¢ OOOMHBI MPU NepeMaThiBaHUU NPsHKU S0 TEKC, KOTOpbIe

MPUBEICHBI B Ta0M. 1.

Tabmuma 1
Jluametp 600UHBI, MM
70 110 150 190 230
[TapameTpsl
Pamnyc Gamona, I, M 0,05 0,065 0,09 0,1 0,115
Texumueckas vacca, == | 0,05 | 005 | 005 | 005 | 0,05




VYTrII0Basi CKOpPOCTh CMaThIBa-

1,09 1,09 1,09 1,09 1,09
HUS, Paji/CeK
Vron HakiIoOHa HUTH K OCH

35 35 50 45 40
BpaICHUS, TPpajl
3arnpaBoYHOE PACCTOSIHUE, M 0,32 0,32 0,32 0,32 0,32
Harsokenue B BepuimHe Oan-

0,04 0,07 0,03 0,1 0,17
noHa, cH

I[To pe3ynpTaTaM pacueTa HaTSKEHUS B BepILMHE OasIoHa MOCTPOEH rpaduk

HN3MCHCHUA HATSKCHHA B BCPIIMHC OayJToHa B 3aBHCHMOCTH OT AUaMCTpa IpsKA

Ha BXOI[HIHGI\(JI ITaKOBKC, KOTOpBIfI IMpCaACTaBJICH HA PUC. I.
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Dﬁoﬁ-

Pe3ynbTaThl pacueToB HATSKEHHUs B BEpPIIMHE OayyloHa JUIsl XJIOMm4aToOy-

MaxHOU mipspku S0 Tekc, mpuBeAeHHbIC B Ta0N. 1 1 Ha puc. 1, MOKa3bIBAIOT, YTO TIO

MCPC YMCHBIIICHUS NTUAMCTpa IIPSKU Ha BXOI[?IH.[Cﬁ ITAKOBKC HATAXKCHHUC IIPSKHU B

BepIIMHE 0alIOHa YMEHBIIAETCS.




B pE3YJIbTATC AIMMPOKCHUMAINHN PACUCTHBIX AAHHBIX ITOJIYUYCHA 3aBUCHUMOCTD
BHAA:

F,=0,0007xD—0,026  (2),

rae: D — nuamerp BXoAsIIeil TaKOBKU, MM.

Ommubxka annpokcumanuu cocrasisger 0,3% rnpu 10BepUTEIBHOM BEPOSITHO-
ctu 0,95.

JIns1 OLIEHKH pe3yJIbTaTOB pacueTa HaTSHKEHUS NEPEMAThIBAEMON XJI0M4aTo-
OyMa)XHOU MPsDKU B BepIMHE OaJlJIOHA C MTHEBMOMPSAIAIBLHBIX MAIIMH Ha MOTaJlb-
Hoil MammHe MMJI-2 ObulM TIpOBENEHBI SKCIEPUMEHTHI B MPOU3BOICTBEHHBIX
ycnoBusix Ha Koctpomckom npHOKOMOMHAaTE OO0 «BKJIM-AKTHBY.

Hatspkenue B BeplmHe OalijioHa MPOBEPSUIM € MOMOIIBI0 MEXaHUYECKOTO
tenzomerpa ¢upmbl Cmut (['epmanust). Pe3ynbTaThl 3aMepoB HATSKEHUST TIEpeMa-
THIBAEMOU XJIOMYAaTOOYMa)KHOW TPsDKM MHEBMOMEXaHUUYECKoro mnpsieHust 50 Texc

¢ MamuHbl (pupMbl Putep npuseneHsl Ha puc. 2.
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3amepbl HATSHKEHUS XJIOMYaTOOYMa)KHOW MPSDKU B BEPIIMHE OaJIOHA TIPU-
BEJICHbl Ha JABaaUaTH OapabaHumkax. /[manma3zoH HATSDKEHUS NPSKU B BEPILUHE
Oanona B akcnepumenTe Kosedsaercs ot 1,5 nmo 3 cH. Ilpu pa3peiBHOIT Harpyske
xJyionmyaroOymaxknoi npsoku S0 Texc paBHoi 554 cH naTskenue B BepiinHe Oal-
noHa konebdnercsa ot 0,3 1o 0,5 % o P,. Bennuuna peanbHOro HaTsSKEHHS NPSKU B
BEpIIMHE 0aJlJIOHa OTJINYAETC OT PacyeTHOM BeaIuduHbI o Gopmyie (1).

Jlanee npoBEIEHO MCCIEA0OBAHKNE BIUSHUA IHAMETPA BXOAAIIEH MAKOBKU HA
BEJIMYMHY HATSKEHUSI XJIOMUaToOyMaxKHOU mpsbku 50 TeKc B BeplIMHE OasuioHa.
3anpaBoYHOE PACCTOSIHHE OT BXOJSIICH MAaKOBKH 10 OATIIOHOOTPAaHUYHUTENS CO-

ctaBuio 0,32 M. Pe3ynbTaTsl 3aMepOB HATSKEHUS IPUBEEHBI B Ta0. 2.

Tabmuma 2

Jnamerp  BXopsIeun

70 110 150 190 230
OOOMHBI, MM
Juametp OayuioHa, MM 100 130 180 200 230
VYron HaKJIOHa HUTH K

35 35 50 45 40
OCH BpallleHus, rpaj
Harsoxkenue HuTH B

1,5 2 4 3,5 3
BepiirHe OamioHa, cH

W3 pe3ynbTaToB HATSXKEHUS, IPUBEACHHBIX B Ta0Jd. 2, BUJIHO, YTO pealibHas
BEJIMYMHA HATSDKCHHS B BEPIIMHE Oa/UIOHA 3HAYUTEIBHO OTIMYACTCS OT YPOBHS
HATSDKEHUS, OTNIPEICIIEHHOTO aHanmuTu4decku o ¢opmyse (1). YpoBeHb HaTsHKEHUS
B PEaNbHBIX YCJIOBHAX Koaebnercs ot 1,5 no 4 cH mmm ot 0,3 mo 0,72 % ot P,.
YT0oN HakJIOHA HUTH B BEpIIMHE OaJIOHA MPU YMEHBIICHUH JHAMETpa MaKOBKH
nocie 150 MM cHM3WIICS, 4TO OOBsCHsAETCS u3MeHeHueM (opmbl Oaminona. [lpu
CMaTbIBaHUU HUTU ¢ 000uHBI quameTpoM oT 230 mm g0 150 mm popma Gamona
3adukcupoBaHa Kak 0THOBOHOBas. [Ipu nanpHeiemM cMaThiBaHUM TPsKU popma

OaJlJIOHa U3MEHUJIACh U MpUoOpesna ABYXBOJHOBOM BUI. B cBsizu ¢ 3TUM 00CTOS-



TEIbCTBOM JUAMETp OallJIOHa YMEHBIIWJICS M YroJ HAKJIOHA HUTH OJHOBPEMEHHO
YMEHBIINJICS.

B pesynbrare anmnpoKCUManuy SKCIIEPUMEHTAIbHBIX JTAHHBIX MTOJyYEHa Ma-
TeMaTH4ecKasi 3aBUCUMOCTDb HATSHKCHUSI MIPSKH B BEPIIMHE OajioHa BUJA!

Fs=0,011D+1,11 (3)

riae: D- nuameTp BXoJsIEN TaKOBKHU, MM.
Ommubka anmpoxcumarnuu coctaBisieT 0,7% mnpu JOBEpUTENBHON BEPOSITHOCTH
0,95.

[lo pe3ynbrataM, MpUBEACHHBIM B Tabi. 2, MOCTPOCH TpapUK M3MEHEHUS
HATSDKEHUS XJI0M4aToOyMakHOH npsixu 50 Tekc B BeplIMHE OAJIIOHA B 3aBUCHMO-
CTH OT pa3MEepOB BXOJSIICH MaKOBKKM HAa MOTajdbHOW MarmuHe MMJI-2, npeacras-

JICHHBIN Ha puc. 3.
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PesynbraThl HaTSHKEHHUS XJIOMYATOOYMa)KHOW TIPSKU B BEpIIMHE OaJlIoHA,
MOJIYYCHHBIC SKCIEPUMEHTAIBHO, 3HAYMTEIFHO OTJIMYAIOTCS 10 BEJIUYHHE U 10
XapakTepy B 3aBUCUMOCTH OT JHAMETpa BXOJSIICH MakoBKU (OOOMHBI), paccuu-
TaHHbIE aHanMUTHYeCKH. CJIeI0BaTebHO, AHATUTUYECKUA pacyeT YPOBHS HATSIKE-
HUS TIepeMaThIBAEMOM HUTH B BepIIMHE OayyioHA JacT OMMOOYHBIE Pe3yIbTaThl U
OIICHUTH BEJIMUMHY HATSKEHUS B BEpIIMHE OAJIJIOHA MOYKHO TOJBKO DKCIICPUMEH-
TaJbHO.

W3 mpoBeneHHBIX HCCIEOBAaHUN YCTAHOBJICHO, YTO YPOBEHb HATSHKCHHS B

BepILMHE OaJlyIoHa Juid XjomyatrooymaxHo npspku 50 texc He npesbimaet 0,72 %



or P, . JlaHHOW BEIMYMHBLI HEAOCTATOYHO HE TOJBKO JJIsi OTKIOHEHHs KprodKa ca-
MOOCTaHOBa, HO W JJISl TOJYYEHUS UJIUHAPUYECKOW OOOMHBI ¢ HEOOXOAMMOMN
IJIOTHOCTHIO HAMOTKH TIPSIKHU.

N3 mpoBeeHHBIX UCCIIEI0BAaHUN MOXKHO C/I€JIaTh CJICAYIOIINE BIBOBI:

1. CiporHo3upoBaTh ypOBEHb HATSDKCHHUS XJIOMYATOOYMa)KHOW TMPSDKU B
BEpIIMHE OaJIOHA, UCII0JIb3YSl M3BECTHBIC aHAIUTUYECKHUE 3aBUCUMOCTH, HE MPeI-
CTaBJISICTCS BO3MOKHBIM.

2. Hatsxenue xyomyaToOyMakHoU npspku S0 TeKe B BeplinHe OaljioHa Ipu

pa3MaThIBaHUHM C COJTHEYHBIX 000uH He npesbimaet 4 cH umm 0,72 % ot P,,.
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