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MMPOLIECCE MOKPOTI'O IIPSIIEHUS

Ceprees K.B.

(KocTpomckoii rocy1apCTBEHHBIN TEXHOJIOTMYECKUM YHUBEPCUTET)

B cmamoe ouenueaemcs 6O03MOIHCHOCHLb npumernenun
yioempa3eyKo6020 6030e€licmeus HAa JIbHAHbIE B0J10KHA C Ueavlo CHUuJIcenus
HEéPOBHOmMbBL NO JUHEUHOU NJIOMHOCMU U NOBBIUEHUA RpPpOYHOCMU NPAIICU,

nOYUaAeMOoil MOKPbIM CROCOOOM NPAOEHUS.

B mnacrosmee Bpems B KocTpomckoil oOiactu NIeHCTBYeT mporpamma
«Pa3Butne npHsHOTO KOMIUIekca Koctpomckoit obmactu Ha 2012-2014 romsi»,
KOTOpass  NpeAycMaTpuBaeT  28-MWJUIMOHHBIE  BJIOKEHHS B OTpacilb.
[Tpeononenue riayookoro (pMHaAHCOBO-IPOU3BOACTBEHHOIO KpU3HCa B JIbBHIHOM
KOMILJIEKCE pETMOHa M B 11eJIoM Poccuu BO3MOMKHO TOJIBKO MYTEM YBEJIWYEHUS
IPOU3BOJICTBA 3KOJOTMYECKH YUCTOr0, KOHKYPEHTOCIIOCOOHOTO acCOPTUMEHTa
JBHAHBIX TPSKU, TKaHeW W m3aenuil. 1Ipm 3TOM KadyeCTBEHHBIE MOKa3aTENH
OTEYECTBEHHON JIBHSHOM MPOAYKLIHH MO-TPEXKHEMY OCTAIOTCS 3HAYUTEIBHO
HWKE, YEM Yy AaHAJIIOTMYHBIX €BPONEHCKUX U a3UaTCKUX U3EIINN.

B cBs3M ¢ 3TUM BONPOCHI COBEPLIEHCTBOBAHUS TEXHOJIOIMYECKOTO
[polecca, IMOBBIIIEHUS KadecTBa IMPsDKW, YJIy4dIIEHUs YCJIOBHM Tpyza,
CHMW)KEHUS OOpPBIBHOCTHM U TMOBBIIIEHUS TMPOU3BOJUTEIBHOCTA MPSIAIBHBIX
MAaIIUH SBJSIOTCS UCKIIOYUTENBHO BaXKHBIMU U TPEOYIOT OOJBIIOT0 BHUMAHUS.

B 4YacTHOCTM MMEHHO MOATOMY H3Y4YaeTCs BO3MOKHOCTb IMPUMEHEHHS
yIbTPa3ByKOBBIX (Y 3) KoseOaHUil C 1eNIbI0 PEIIeHHs YIIOMSIHYTHIX BBILIE 3a/1a4.

KnroueBsimu HaIlpaBJICHUAMHA pa6OTBI ABJIAKOTCSA ITOBBIINICHUC MaHepaHHOHHOﬁ
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CITOCOOHOCTH JIbHSHOT'O BOJIOKHA, CHH)KCHHUEC HCPOBHOTLI IIPAXKH I10 JIMHECHHOU

IJIOTHOCTH W YBEJIIMYECHUE €€ NMPOYHOCTHBIX Mokaszarenei. [lepsomy Bompocy
(Mameparuu) yxe OBLI TOCBSIIEH PSJI HMCCICIOBAHHUNA, KOTOPBIC BBISBUJIM
OTIPEJICTICHHYIO MOJOKUTENbHYIO TUHAMUKY U 3((HEKTUBHOCTH OT MPUMEHEHUS
ynbTpa3zByka  [1,2].  HccrnemoBanusi  MpOBOAWIKNCHL MO  METOJUKE,
npeaycmorpennoi I'OCT [3].

Ha  ocHOBaHMM  MOJYYEHHBIX  pe3yJbTaTOB  ObUI  TMPOBENECH
MPEABAPUTEIbHBIA HKCIEPUMEHT MO HM3YYCHUIO BIMSHUSA Y3 Ha HEPOBHOTY
npsiku. Ero cyTe u pe3ynbpTarhl oTpaxkeHsl B [4]. C ydeToM BbIBOJA O TOM, YTO
HanOoJbUi 3PPEeKT JOCTUTAETCS MPU BO3AEHCTBUU Y3 HA POBHUILY B BOJHOM
cpelne, MpH MPOXOXKIACHUM €10 4epe3 MPsIUIbHOE KOPBITO, OblT pa3paboTaH U
IIPOBENIEH «CKOPPEKTUPOBAHHBIN» 3KcnepuMeHT. Ero cyTte B TOM, 4TO Ha
POBHHUIly  BO3JCHCTBYIOT  YJIbTPa3BYKOBbIE  KOJEOAaHMs,  CO3/JaBacMble
CIELUaTbHBIM U3JIy4aTelIeM B )KUIKOW Cpesie MPSAIUIbHOTO KOPBITA.

Ha mnepBomM »Jrame »SKcnepUMEHTa BblpadaThlBaIach IMpsika MpH
OTCYTCTBUH Y3 BO3JCUCTBUS Ha POBHHULY B MPSIAIBHOM KOPBITE, 3 HA BTOPOM
JTale — TaKOE€ BO3JEUCTBHE NPUMEHSIOCh, T.€. NpPU padboTe MNPSIUIBHOMN
MalllMHbl POBHUIA, NPOXOAS Yepe3 MNPSAAWIBHOE KOPBITO, IMOJABEpraigach Y3
BO3JICHCTBUIO CO CTOPOHBI W3mydarens. JBwkymied cuiiod Y3 BO3IEUCTBUS
ABJIAETCS KaBUTAlUs. SIBJIeHME KaBUTAlMU 3aKJo4aeTcd B 00pa3oBaHUU
pPa3pbIBOB KUJKOCTU TaM, IJ€ MPOUCXOJUT MECTHOE MOHMKEHHE JaBieHUs. B
OTJIMYME OT TUAPOAMHAMUYECKOM KaBUTALMU, KOTJ1a pa3pbIBbl MPOUCXOMST B
pe3ynbTare TOHMKEHMS JABJICHHS B CTPYE HABWXKYLIEHCS MKXUIKOCTH, IPH
aKyCTUYECKOM KaBUTAllMM NPUYMHOM pPa3pbhlBOB SBISIOTCS INIEPEMEHHBIE
JABJICHUS, CO3/1aBaeMble B 00bEME KMAKOCTH  HUCTOYHHKOM YJIbTPa3BYKOBBIX
KoJeOaHuil. YMEHbIIEHHE COMPOTUBIICHUS JKUJIKOCTU Pa3pbiBY MOXKHO
OOBSCHUTHh HAJIMYMEM B HEW HEOJHOPOTHOCTEH — «3apOJbIlIei» WM SIAEp

KaBHUTaIlluU. 3ap01151maM1/1 MOT'YT OBITH MeIbUaiime ITy3bIPpbKHK TI'a3a,
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HCPACTBOPCHHOI'O B JXUAKOCTHU, I'PaHUIBI pasgciia ) KUAKOCTb — TBEPAOEC TCJIO, a

TaKXe HECMAuYUBAEMBbIE TBEP/IbIC YACTHUIIHI U T.II.

B cBs3M ¢ 3TM MOXHO TOBOPHUTH O JIbHAHOM BOJIOKHE Kak O BechbMa
NOAXOMSIIEM OOBEKTE YIbTPA3BYKOBOTO BO3JCUCTBUSI B JKUIKOW cpefe
NPSAWIBHOTO KOPBITA, MOCKOJIBKY COIEpPKAIUecs B IPOCTPAHCTBE MEXKIY
BOJIOKHAMM JIbHSIHOM POBHHUIBI BO3[yX, KOCTpa, M T.I. B3JEMEHTBI PE3KO
CHUKAIOT COMPOTHUBIICHUE KUIKOCTU Pa3pbIBYy, Mopor kaBuTanuu. Kak ormeuaer
npod. I'pebenkun A.H., ynbTpa3BykoBas KaBUTallUs, BO3HHUKAIOIIAs B
KUJKOCTU B YIBTPA3BYKOBBIX MOJSAX, (PAKTUYECKU BBHITIOJIHAET Ty K€ POJb, UTO
U MEXaHWYECKHE METOAbl BEPOATHOCTHOIO IITANEIWpPOBAHMS, BBI3bIBAS
pacIlEIUIEHUE JbHSHBIX BOJOKOH JI0 3JIEMEHTAPHBIX U UX KOMIUIEKCOB, U KPOME
TOr0, OCYILECTBJISET OUYUCTKY MOBEPXHOCTH OT OCTATKOB IIEKTUHOBBIX W
Pa3JINYHBIX HEOPTAHUYECKUX BELIECTB [5].

PaboTa ucnonp3yeMoro wuziydareiis OCHOBaHAa Ha SBJICHHH OOPaTHOTO
nbe303(dexra. Poias uzmyyarens OTBOAWIACH B HAIIEM CIIy4ae yJIbTPa3BYKOBOM
BanHe tuna CT-400D, paboTarolieil B peKUMe TeHEpAIMK «I1a4eK» C 4aCTOTOM
40 xI'm npu mnotpebasiemoit mourHOocTH 35 BT (BBIOOpP MaHHOTO pEXHUMA
obocHoBaH B [1]).

DOKCHepUMEHT MPOM3BOJMICS Ha mpsawibHOW Mamuue [IM-88-JI8, c
CypOBOH JIbHSAHOW POBHUIEH JTMHENHOW TIOTHOCTH 500 Tekc, CpeaHuil HOMEp
apHa 18, mpsbka (QopmupoBasniach C JIMHEWMHOW IUIOTHOCTBHIO 49 Tekc, mpH
BBITSDKKE 10,3 ¢ JOCTaTOYHO HHU3KOW TeMmepaTypodl BOJbI B MPSAUILHOM
KOpBITE 25 °C. Jlnst xaxmoro BapuaHTa HapabatbiBasioch okoJyio 100 M mpoaykTa.

B cooTrBercTBUM C oTpacieBbIMH HOpMaMu [6] BbIpaOOTaHHOU MpsDKe
coorBercTtByer mnpsbka C 50 OJI. 3ametum, uyto coriacHo [6], mpsixka
MOJIYYeHHOW  JIMHEWHOM  TUIOTHOCTH  OOBIYHO  BbIpaOaThIBaeTCsl  MpuU
HCIOJIb30BaHWHU TIJIaHOBOM cMecKH, coaepkarieit 100 % dyecanoro npHa Ne 18,5.
dakTUYECKH K€ ObLI UCII0Ib30BaH yecanblil JieH Ne 18. Pe3ynbTaThl HCTIBITAHUNA

MOJIYYCHHOMU TIPSIKU MPEICTABICHBI B TAOJHIIE.
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Tao0muna 1

ITAPAMETPHI ITPSXU, BRBIPABOTAHHOI C IIPUMEHEHUEM V3

N BE3 HEI'O
Ilapamempol npsocu be3 ynempazsyka C yrompaszgykom

Abconomuas paspvienas Haepyska, P, cH 707,7 780,3
OmuocumenvbHas pa3pviéHas Hacpy3Kd,

per Py 14,5 15,9
Pyy., cH/mexc
Ilnanosas omuocumenvHas paspviéHas Hacpy3Ka 151
6 coomeemcmeuu ¢ [6], Pyo. nian, cH/mexc, ’
Koagpgpuyuenm  6apuayuu  no  paspuvieHou

33,6 31,9

nazpyske, Cy pasp, %0
Paspuvisnoe yonunenue, AL, % 2,8 2,8

Taxum 00pazom, pu npuMeHeHUH Y3 KoJeOaHUi B MpOLEcce MpsiIeHus,
YBEIUYMWINCh 3HAYEHUS] a0COJIOTHOM W OTHOCHUTENIbHOM pa3pbhIBHOM Harpys3ku
BbIpa0aThIBAEMOI NPsKK, CHU3WIIACh BEIMYMHA KOA(PPUIUEHTa Bapualuu IO
pa3phIBHOM Harpys3ke, 3HaYEHUU Pa3pbIBHOIO YJJIMHEHUS OCTANOCh MPU 3TOM
IIOCTOSIHHBIM.

@OyHKIHMOHAIBHBIE U KAueCTBEHHBIE XapaKTEPUCTUKU HApaOOTaHHOU B
pe3yJpTare SKCIEPUMEHTA MNPSHKU ONPESISJIMCh HAa AHAIW3AaTOPE KayecTBa
npsoku - 1 nonnydadpukaroB KJIA-M. CpaBHuBanmuch rpaduku CHEKTPaTbHOM
MJIOTHOCTH MPSDKH, MOJy4eHHOU «0a30BbIM» (0e3 Y3) cocoboM ¢ rpadukom
CIIEKTpA MPSKA, NOJYYEHHON NPHU HUCNOJb30BAHUU B IMPSAUIBHOM KOPBITE Y3
U3ITy4aTeds.

[TocpenctBom mnporpammHoro o6ecneuenuss KIIA-M  mnpowusBeneHo
CpaBHEHHE 3THX XapaKTEPUCTHUK, TOCTPOEHBI OJJHOBPEMEHHO Ipa KU CIEKTPOB
«0azoBoro» BapuaHTa (0Oojee TOHKas JIMHMS) WU TIPU BO3JACHCTBUU Y3 —

yToJeHnHas (puc. 1).
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Puc. 1. I'paduku cnekTporpaMM MpsbKy MOTyYEHHOM MPH BO3IEHCTBUN Ha

poBHUILY Y3 KoJeOaHU U «0a30BOr0» BapUaHTa

Ha mnosiydeHHBIX CHEKTporpaMmax BHJIHO, 4YTO KpHuBas «0a30BOro»
BApUAHTA MPOXOAUT IPEUMYIIECTBEHHO BBIIIE KPUBOW, COOTBETCTBYIOILIEH
BapHaHTy ¢ Y3, UTO CBHUJAETEIbCTBYET O OOJbIIEH HEPOBHOTE MPOAYKTA, B
YacCTHOCTH ¢ anuHamu BosiH Oonee 150 — 200 mwm. Ilpm stoM u3 rpadukos
CHEKTpaIbHOW IJIOTHOCTU (puc. 2, 3) BHUAHO, 4YTO TPHU BO3ACUCTBUU Y3
KOJICOaHWI Ha POBHHUILY Jy4ylle MPOXOJMUT IMPOLECC APOOJICHHUS BOJOKHHCTHIX
KOMILJIEKCOB — UX CpeAHssl aiuHa cHu3miach ¢ 80 MM mpu HapaOOTKe MPsHKU
«0a3oBbIM» crocoboM 10 45 MM Tpu HapaOOTKE C HCHOJIb30BaHHH Y3
KoJjeOaHuil. Yka3aHHash 3aBUCHUMOCTb BBISIBJI€HA IMpPH IMOCTPOEHUU TIpadUKOB
UJICATBHBIX CIIEKTPOB C TOMOIIBI0 TporpamMmHoro obecnedenusi KJIA-M wu
OTpaXkeHa Ha rpaukax B BuJe (QPyHKIMI paclOI0KEHHBIX HI)KE CIEKTPOrpaMm
HCCIIENYEMBIX MPOJYKTOB. 3HAYCHUE JMHEWHON TJIOTHOCTHM KOMILIEKCOB IpHU
3TOM cHU3MIOCH ¢ 3500 MTekc mpu BbipaboTke mpspku 6e3 Y3 10 2500 mTeke ¢
npuMeHeHueM Y3 koJsiebanuil. Takke MPOU3OILIO CHIKEHHE KodhduimeHnTta
BapUAlIMM 1O JJIMHE COCTABJISIONIMX BOJIOKOH M HX KOMIUIEKCOB ¢ 66%
(«6a3oBbrit» Bapuant) 10 50% (¢ ucnonaszoBanueMm Y3).

Takum oOpa3oM, MpU HCHONB30BaHUU Y3 mbe30onpeoOpa3zoBaTes

BO3MOYKHO MOJy4eHre 0oJiee paBHOMEPHOUN U TIPOYHOM MPSIKU Ha BBIXOJIE.
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Puc. 2. I'paduku cekTpaabHOM MIOTHOCTH JHHSIHON MPSHKU MOTYy4YEHHOM
«0a30BBIMY» CITIOCOOOM

CnekTporpamma
- i -

Ci?

LHa BOMHE, M

Puc. 3. I'paduku criekTpanbHOM IOTHOCTH JTLHSAHON TIPSHKU MOTYYEHHOHN MpU

BO3/ICHCTBUM HA POBHUILY Y3 KOJIeOaHMIt

BbIBO/IbI

VYpTpa3ByKOBOE BO3AECHCTBHE HA CYpOBYIO JIBHSIHYIO POBHHUILY B BOJAHOU
cpene MPSAIUIBLHOTO KOpBbITa MO3BOJIIET MOBBICUTH MPOYHOCTD
BBIpA0AThIBAEMOr0 TMPOAYKTA - TMPSDKH, CHIDKAET HEPOBHOTY TIPSKU IO
pa3pbIBHOM HArpy3ke€ W II0 JIMHEMHOM TUUIOTHOCTH, a TaKXe IPOU3BOIUT

YMEHBITICHUE JUTMHBI KOMIUIEKCOB BOJIOKOH, (DOPMHUPYIOITUX MPSIKY.
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