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BBEJEHUE

[Ipormecchl ne3nHTErpanuy BCTPEYAIOTCS MPAKTHUECKH B JI000# oTpacmu. B
HOCIIEHUE NECATHICTHS B PAAE NEPEAOBIX IPEINPUATHII TOPHOH IPOMBILIICHO-
CTH B TIpOIECCaxX PYAONOJArOTOBKH, XMMHUYECKOI NMPOMBIIIIEHHOCTH HPH HPOU3-
BOJICTBE yJOOpEHUH, MPOMBIIUICHHOCTH CTPOMTENBHBIX MaTepUaioB MPU MPOU3-
BOJICTBE IIEMEHTA, U3BECTHU H T. JI. HAOJIIOAAETCs YCTOHUMBBII Mepexo/] Ha UCIOb-
30BaHME 00OPYZOBaHUs 3apyOeXHBIX HpousBoaureneil. OIHAKO HEMaJOBa)KHOMH
3aja4ell B COBPEMEHHBIX NPOU3BOACTBEHHBIX YCIOBUSIX SIBISETCS CO3JaHUC HOBO-
T'0 M MOZIEPHHU3ALNS UMEIOIIErocsi 000pyI0BaHHSI.

J1s pa3paboTKU Mep IO CHIKEHHIO YIEIBbHOI SHEProeMKOCTH HpoLiecca BakK-
HO BBISIBUTH 3aKOHOMEPHOCTH BIIMSHUS SKCILUTyaTalMOHHBIX (DAaKTOPOB\HA IHEPTO-
3aTpathl. [IOMCK TEXHUYECKUX PELICHHMI, HAPABICHHBIX HA CHW)KCHHE dHEpProsa-
TpaT ¥ MHTCHCU(HKAIMIO MpOIecca AC3UHTETPANH ITyTeM’ MOACPHU3AINN HMe-
IOIUXCS arperaToB MK CO3JaHUs HOBBIX, SABISCTCS aKkTya bHOM 3aaueii.

OIHUM U3 TEXHHYECKHX PELICHUH IO MOJCPHU3ALUMA MMCIONINXCS arperaTos
U CO3JaHUIO HOBBIX SIBJISIETCS KOHCTPYKIHS , BAOPOBAIKOBOTO HM3MENIBbUUTEIIS.
Hanuuue 3KCHEHTPUYHO YCTAaHOBJICHHOTO BajiKa BHOCHUT CyLIECTBEHHBIC H3MEHE-
HUs B HanpsbkeHHO-IedopmupoBanHoe coctosaue (H/AC) marepuana, BbI3bIBacT
nepepaclpeaeieHie KOHTaKTHOTO JaBJICHUS | My KaK CIEACTBUE, U3MEHSIET MeXa-
HU3MbI ¥ MHTEHCUBHOCTH JE3MHTErpalui. 1105TOMy aHaau3 BIUSHUS BEIUYWHBI
9KCLEHTPUCUTETA ¥ PEXKUMOB HArPY>KEHUs MMeeT OOJbIIoe 3HAYCHHE U HY)KIAeT-
Csl B TEOPETHUIECKUX M MPAKTHYECKAX UCCICIOBaHUSAX.

OBIIAA XAPAKTEPUCTUKA PABOTBI

Cesi3b padoThl ¢ KPYNMHBIMH HAYYHbIMH NporpaMMaMM M TeMamMu. Tema
JIMCCEePTAIMH COOTBETCTBYET IPHOPUTETHBIM HAIIPABIEHUAM HAayYHBIX HMCCIIEIOBa-
Huit PecrryOnuku benapyces Ha 2016—2020 rozpl, yrBepxaeHHsIM CoBeToM MuHH-
ctpoB Pecniyonmuk# bemapycs 12 mapra 2015 1. Ne 150, a Takke IpHOPHTETHBIM
HalpaBJICHNUSIM HAYYHO-TEXHWYECKoll naesirensHOCTH B PecryOnmke bemapycr Ha
2016—2020 rogsr, yTBepkneHHBIM YKa3oM [Ipesnnenrta Pecnyommku benapycs ot
22 anpenst 2015 Ne 166: myHKT 3 «IIpOMBIIIIEHHBIE 1 CTPOUTEIBHBIE TEXHOJIOTHH U
MIPOU3BO/ICTBO CIIELMAIbHON TEXHUKMW»; B 4aCTH MPOM3BOACTBA CHELUATBHON TeX-
HHUKH; NYHKT 8 «PanmoHanbHOE NpHpPOJIONOJIB30BaHUE M TIyOOKas IepepadoTka
MIPUPORHBIX PECYPCOBY» B YACTH ITyOOKOI1 epepaboTKN MPUPOIHBIX PECYPCOB.

Heanr u 3agaun ucciaenopanuii. llens 3akimodaeTcss B MOMCKE M HAYYHOM
000CHOBAaHMHM HOBBIX TEXHWYECKUX PELICHUH B 00JIACTH A€3WHTErpanuy, pa3padbot-
Ke OCHOB pacdeTa BHOPOBAJIKOBOI'O M3MEIBYUTENI MHHEPAIBHOTO CHIPbsS, obecte-
YHBAIOIIET0 CHIKEHUE YIETHHOTO PacXofa 3JIEKTPOIHEPTUU U MOBBIIICHNUE POU3-
BOJIUTEIBHOCTH ITyTEM KOMIUICKCHOTO BO3JICHCTBHS Ha M3METIbUaeMblif MaTepHall.

Jnst ee TOCTHIKEHMS TTOHAJOOMIIOCH PEIIUTD CIIEAYIOLINE 3a/1a4u:
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— IIPOBECTH aHAIN3 TEOPUil pa3pylIeHHs MaTepuala U Ha €ro OCHOBE BBIOPATH
HAIpaBJICHUE COBEPIICHCTBOBAHMSI M MOJAEPHH3AIMU CYIIECTBYIOIINX AarperaTtoB
WJIN CO3/IaHME HOBBIX, 00ECIIeYNBAIOMINX TOBBIIICHIE 3()(heKTHBHOCTH TpoIiecca;

— COCTaBHUTh MOJENHU JBWKEHHS PabOYMX OPTraHOB, MO3BOJIIONINE PEATN30BATh
s¢dexTrBHBIC yCIOBHS 3aXBaTa U M3MEIBUCHUSI MATEPHAJIOB, U HA MX OCHOBE yCTa-
HOBUThH OIITHMAJbHbIE KOHCTPYKTHBHBIE M TEXHOJIOTHYECKHE MapaMeTphl BHOpPO-
BAJIKOBOTO N3MEJIbYHUTEIIS;

— CO3/1aTh MAaTEeMaTHYECKYI0 MOJIEIIb, TIO3BOJISIONIYIO OIMUCATh MEXaHU3M CHIIO-
BOTO BO3JCHUCTBUS B BUOPOBAIKOBOM H3MEJbYMTENE, U TONYYNUTh YpAaBHEHUE IS
pacuera ycuiisi U3MeNbUCHUS;

—Ha OCHOBE TEXHOJIOTMYECKHX NapaMeTpOB HM3MeNIbUeHUsl pa3padoTaTth KOH-
CTPYKILIMIO BUOPOBAJIKOBOTO W3MEIBUUTENS IS AE3UHTErPALlii MIAHEPAJIbHOTO Chl-
phsl (CHIIBBHHHTA U TOJIOMUTA);

— IIPOBECTH 3KCHEPUMEHTAIBHBIE HCCICIOBAHUS 10, U3YHECHHIO TIPOLECCOB H3-
MENBYCHHS Pa3IMYHOTO MUHEPAILHOTO CHIPbsl B BUOPOBAIKOBOMM3MENBUHTETIE TS
OTIpE/ICJICHNS] HANpPABICHHUS MX PalMOHATBHOTO HCIIONB30BAHMSA, IPOBEPKH a/eK-
BaTHOCTH IOJTYYCHHBIX PE3yIbTAaTOB M ONTHMH3ALINHN TAPAMETPOB;

— ONpENeNUTh (HYHKIIMOHATIBGHYIO 3aBUCHMOCTh YHEIBHON YHEPrOEMKOCTH JIC3HH-
Terpalyyi MUHEPAJILHOTO CHIPhSI OT KOHCTPYKTHBHBIX M TEXHOJIOTMYECKHX MapaMeT-
POB 1151 00ecTeueH s MaKCUMAaIbHO (D (EKTHBHOCTH N3MENTbYCHHUSI.

O0beKT Hccae0BaHNsT — BHOPOBAIKOBBIM H3MELUUTEb.

IIpeameTt ucciie0BaHUsI — IMPOLECE, IG3UHTErPAIUH, OCYIIECTBISIEMBII B BUO-
POBAJIKOBOM H3MENIbYHTENE.

Hayunas HoBU3HA:

— pa3paboTKa, TEOPETHIECKOCH,00OCHOBAaHNE M 3KCHEPUMEHTAIBHOE IOITBEp-
XKJICHUE MOTyYSHHBIX METOAMK pacueTa M MOJIeJIeH, ONMCHIBAIOIINX IPOLIECCHI /€3~
MHTETpalny, B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX M TEXHOJIOTHYECKUX ITapaMeTpOB
pabodnx opraHoB BUOPOBATKOBOTO M3METBUHTEIIS;

— MOJTyYEeHUE AHATUTHYECKHX BBIPaXEHHH, OMMCHIBAIOIINX KOHCTPYKTUBHBIE U
TEXHOJIOTNUeeKHE), [TAPaMETPhl, SHEPreTUUECKUE M KOJIMYECTBEHHBIC MMOKA3aTelH
BI/I6pOBaJ'IKOBOFO N3MECJIBYUTEIA IPU UBMEJIBYCHUN CUJIBBUHUTA U JIOJIOMUTA,

—OIPEACTICHUC ONTHUMAJIBHBIX PEKUMOB AC3UHTCIpAllMU CHUJIBBUHUTA U OOJIO-
MHTa, ¢ Y4E€TOM HX CBOICTB, B BHOPOBAIKOBOM M3MEIIbUHTEIIE;

= CO3JaHNUEC KOHCTPYKIIMH BI/I6pOBaJ'[KOBOFO NU3MCIIBYNUTEIIA, HOBU3HA KOTOPOTO
TTOJITBEPIKTAETCSI MATEHTOM Ha M300pETeHUE U anpoOUpOBaHUEM B IPOU3BOICTBE.

IMonoxeHnsi, BLIHOCHMBIE HA 3ALIUTY.

1. AHanuTHYeCKHe 3aBUCHUMOCTH, ONMCHIBAIOIINE KNHEMATHKY JBM)KEHUs pabo-
YUX OPraHOB BHOPOBAJIKOBOIO HM3MENIBUMTENS, MOATBEPKAAIOIINE BO3MOXHOCTD
JIe3MHTETpallii MaTepraila pa3aaBIuBaIOIIe-C/IBUTOBBIM M BUOPAIIMOHHBIM BO3JIEH-
CTBHEM, MTO3BOJISIFOLINE ONPEAEIUTH ONTUMANIbHbIE TE€OMETPUYECKUE U KHHEMaTHYe-
CKHE IapamMeTpbl N3METbYHTEIIS.
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2. MaremaTnueckasi MOZIENb Pa3pyIICHHsT MaTeprana MEeX/Iy BaJKaMH, ONUH W3
KOTOPBIX YCTaHOBIICH Ha 3KCIEHTPHKOBOM Bally, OCHOBaHHAs Ha aHAJIN3E BO3HHKA-
IOINX CTATHIECKUX M IUHAMWYECKHX YCHIMH, TO3BOJIIOMIAS PACCUNTATh CyMMap-
HOE yCHIIHE Ha MaTepHal M BOSHUKAIOIINE Ae(OpMaIHH.

3. AHaIUTHYECKHE 3aBHCHMOCTH OIPENCIICHHS MOIIHOCTH, 3aTpauylBacMON MpH-
BOZIOM, U TIPON3BOUTEIEHOCTH BHOPOBAIKOBOTO M3MENIBUHTENS, YIUTHIBAIOIINE OCO-
OCHHOCTH KOHCTPYKLHMH M (PU3MKO-MEXaHHMYECKHUE XapaKTePUCTHKU Marepuaia, 1o3-
BoJisttonHe 3P (HEeKTHBHO pean30BaTh MPOLECC AE3UHTETPALIUH.

4. Pe3ynbTaThl 3KCIIEpUMEHTAIBHBIX UCCIIEIOBAaHUN B BUJE YpaBHEHUI perpec-
CUM 3aBHCHUMOCTH NPOU3BOJUTEILHOCTH, MOILIHOCTH, YIEIbHOW 3HEProeMKOCTH U
CTENEHH M3MENTbUCHUSI OT BEJIMYHMHBI SKCHEHTPHCUTETA, KOd( UIMEHTa COOTHOILIE-
HUSI CKOPOCTEH BaJIKOB M YacTOTHI BpallleHHs SKCIEHTPUKOBOTO/BaJa, HO3BOJISIO-
1K€ OTIPE/ICNIUTH ONTHMAIIbHBIC TApaMEeTPhI NPoLecca N3METbYCHUS B 3aBUCUMOCTH
0T TpeOOBaHMH, IPEABSIBISIEMBIX K IPOIYKTY.

JInynblii BkIaa couckaTessi. OCHOBHBIE PE3YNILTATHL, BHIHOCHMBIE HA 3alIUTY,
TIOJTy9eHBI COMCKaTeneM InaHo. OnpesiesieHne ey 1 TOCTaHOBKa 3a71ad UCClIe0Ba-
HHH MPOBOIMIINCH COBMECTHO C HAayYHBIM PYKOBOAMTEIEM.T.H., podeccopom Cu-
BaueHko JI.A.. CoaBTop K.T.H., toueHT Pycan C.U. mpuHMMan ydyactue B aHaIUTHYE-
CKOM Hcclie[IoBaHuM pabodero npouecca m3Menbuntesns. CoaBTop K.T.H., IOLEHT bor-
naHoBud VLA, mpuHUMana y4JacTve B INIaHUPOBAaHMH dKcrieprMenTa. CoaBTop K.T.H.,
noreHT pemyk B.A. nmpuHnMan yuactue B pa3padoTke KOHCTPYKIIMU U3METbUHUTE.
Hay4Hblil pykoBOIUTETb U COaBTOPBL COBMECTHBIX PaOOT y4acTBOBAIM B 00CYXe-
HUH TTOJTyYCHHBIX PE3yIbTaTOB.

Anpodanusi pe3yJbTaToB Auccepranuu. OCHOBHBIC TIOJIOXKEHHS U PE3YJIbTAThI
JIMCCEPTALMOHHON ~ pa0OTHE, TPEJICTaBICHbl HAa  MEXKIYHApOJHBIX  HaydHO-
TEXHUYECKUX KOH(EpeHIHsAX: B)JIyIIKOM HalMOHAJIEHOM TEXHHMYECKOM YHHBEPCH-
tere, T. JIynk, 2016 r4 BenropoackomM rocyJapcTBEHHOM TEXHOJIOTHYECKOM YHU-
Bepcutete M. B.L#lllyxoBa, r. benropox, 2017 r., benopyccko-Poccuiickom yHH-
Bepcurete, T. MormieB, 2017—2020 rr., bapaHOBHYCKOM TOCYIapCTBCHHOM YHH-
Bepcutere, r.bapaHoBuun, 2016—2020 rr., BpecTckoM rocylapcTBEHHOM TEXHH-
4yecKoM yHuBepeurere, . bpect, 2019 r.

[IpoBe€HBI  ONMBITHO-TIPOMBINUICHHBIE HcObITaHust B ¢Qumane CY-145
OAO «Crpoiitpect Ne 25» (akT HCHBITAHHN BHOPOBAIKOBOTO HM3MEIBUYMTENIS-
akTHBaTopa). [IpeanoxeHa MeTOMKA pacyeTa TEOMETPHIECKAX U KHHEMaTHYECKHUX
[IapaMeTPOB BHOPOBAIKOBOTO HM3MEJIBLUHTENA-aKTUBATOPa (aKT O BHEAPEHUH pe-
synsraroB HHP B 06pazoBaTenbHbIi nporiecc).

Ony01nkoBaHue pe3yabTaToB guccepranuu. OCHOBHBIE pe3ylbTaThl HUC-
clleloBaHui ommyOnnKoBaHbl B 46 HaydHBIX paborax oOmuM odvemoMm 15 aBTop-
CKHUX JIUCTOB, B TOM 4HcJe 8 CTaThsX B M3AaHMAX, pekoMeHnoBaHHEIX BAK Pec-
nyomuku benapych (3,5 aBropckoro nmcra), 3 Hay4HBIX CTaTbsX, B TOM 4ucie 1
CTaThe B M3AaHUSIX, pekoMeHoBaHHEIX BAK Ykpauns! (0,25 aBTopckoro simcra),
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1 cratbe B u3maHusX, pekomeHnoBaHHEIX BAK P® (0,4 aBTopckoro smcra), 33
MaTepHuanax KoHpepeHnuii u Te3nucos, 1 MmoHorpadum, 1 matenre.

CrpykTypa u 00beM auccepTanuu. Jliccepranus COCTOUT U3 TIEPEUHS YCIOB-
HBIX 00o3HaueHui (2 c.), BBeaeHus (2 c.), oOmeil xapakTepucTUKH paboTsl (3 c.),
YeTsIpex TiIaB oCHOBHOM wacth (115 c.), 3akmodenus (3 c.), cnmcka MCIOIb30BaH-
HBIX UCTOYHHKOB, cofepskamero 176 HanmeHoBaHwmid (12 c.), crimcka paboT aBTOpa
u3 46 naumenoBanuii (6 c.) u npunoxenuii (23 ¢). O6wmit 06beM paboThI COCTaB-
ssier 172 cTpaHuLbl, BKIIOYAOMUX 74 pucyHka U 14 Tabmui.

OCHOBHASA YACTbD

B nepBoii riiaBe pacCMOTPEHB! OCHOBHBIC TTOJIOKSHUS i TEOPETUYESCKUE 101
XOJIIbl aHATUTHYECKOTO OIUCAHMS MPOLECCOB NE3WHTETPAllMH MHHEPATBHOIO Chl-
pbs. [ToapoGHO paccMOTPEHBI CIOCOOBI U3MENBUCHHUS MAaTEPUaIOB, i IIPEICTaBICH
0030p KOHCTPYKLHMI 000pYyIOBaHUs, MPUMEHSEMOT0 Juls | Ie3uHTerpanun. Pac-
CMOTpEHbI KOHCTPYKTHBHBIC OTJMYHS NPUMEHIEMOFO 00OPYAOBaHUS, WX JOCTO-
WHCTBa M HeJOCTaTKH. boyiee moapoOHO MpoBeeH aHAIN3 KOHCTPYKLUH BajKO-
BBIX arperaTroB, NPUMEHSIEMBIX B Pa3IMYHBIX IIPOMBIIUICHHBIX oTpacisx. [Ipose-
JICH aHAJIN3 TEXHOJIOTMYECKUX BO3MOXKHOCTEH 4 ITPORHO3UPOBAHUS UX PA3BUTHS U
OCHOBHBIE HAIIPaBJICHUSI UX COBEPIICHCTBOBAHUSI.

Ha ocHOBaHHMM NpOBEACHHOro 0030pa OMPEASNCHBI OCHOBHBIC HAIPABICHUS 10
CO3/IaHHIO PHHIMIHAJIEHO HOBOW KOHCTPYKIIMY BAJKOBOTO arperata — BHOPOBAJ-
KOBOTO HW3MENBYUTENs, CHOCOOHOLOw,PEAIM30BaTh Pa3IaBINBaIOLIC-CIBUTOBOE H
BHOpaIMOHHOE IehopMHUpOBaHIE MaTepUaa IyTeM YCTAHOBKH OJTHOTO M3 BaJIKOB Ha
9KCLIEHTPHKOBOM Baly. PaccMOTpEeHBI" BO3MOXKHOCTH BHOPALIMOHHOTO BO3JCHCTBHS
Ha U3MeJbuaeMblii MaTepualt i BO3HUKAIO

Bropas ruaBa 10-
CBSILIIEHA TEOPETUYECKOMY:
aHAIN3Y KOHCTPYKLIUH
BHUOPOBAJIKOBOLO 'HU3MEIb-
yurens (pucyHox 1).

BubpoBankoperii  u3-
MEJIBYUTeIh COCTOMT W3
paMbl,/Ha KOTOPOH CMOH-
THPOBaHbl ~ BEAyLIMH | )
SKCHEHTPMKOBBIA  BalKH. 2 -~ / /| \ \ \ , \
Bubpanyonnoe  Boszeii- /3 s/alsl \da\i\s 2/ \
CTBHE TIOJIAETCS Ha OKC-

LIEHTpUKOBBIA Basi. Ha

1—pama;2,3,6,7,9, 10 — onopsr; 4 — Bai; 5 — Beaymuit
BaJIOK; 8 — HKCIEHTPUKOBBIN Baj; 11 — 3KCIEHTPUKOBBIiH

SKCIICHTPHKOBOM BaLy  panok; 12, 16, 18 — snextponsurareny; 13, 15, 19 — mydsr;

YCTaHOBJIEHBI IIPOTHBOBE- 14 — penykrop; 17 — peMeHHas nepenaya;

ChI JUISl YPABHOBEIINBAHHS 20, 21 — nporuBoBecsr; 22, 23 — moku; 24 — GyHKep; 25 — 670K

MIPY>XHH; 26 — 1umuta; 27, 28 — peryJmpoBOYHOE yCTPOHCTBO

CHUCTCMBI.
Pucynok 1. — CxeMa KOHCTPYKIHH U3MeJIbYUTEIS
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OKCIICHTPUKOBBIHA BaJl IMEET KCIEHTPHCUTET e OTHOCHUTENHHO IIEHTPAIBHON ocH
9KCIIEHTPHKOBOTO BaJIKA.

[Ipomecc paboTsI BUOPOBATKOBOTO M3MENBUHTENS OCYIIECTBISCTCS CIEIYIO-
oM 00pa3oM. DIIEKTPOABUTATENH MPUBOIAT BO BPAMICHWE COOTBETCTBYIOIIHE
9JIEMEHTHI KOHCTPYKIMH, IPUYeM BeIyIIHWH BaJIOK M SKCIEHTPUKOBHIN Basl Bpa-
IIAFOTCSA HABCTPEUY APYT APYTY. IIpu 3TOM IKCIIEHTPUKOBBINA Bal Yepe3 OMOPHI
CO00IIaeT MOJBMKHOMY BAJIKy KPYTOBBIC KOJICOAHUS ¢ aMIUTUTYI0U e. Uepes 3a-
CPY30YHBIH JIFOK B MEXBaJKOBOE MPOCTPAHCTBO HENPEPHIBHBIM MOTOKOM IO-
JAeTCs MOJJIeKAMUNA 00pab0OTKe MCXOMHBIH MaTepuan U MOJABEPraeTesl UH-
TEHCUBHOMY pa3pyLICHUI0 MyTEM BO3JCHCTBUA Ha HETO pa3faBiWBalollle-
CIBHUTOBOT'O M BUOpAIMOHHOTO (yaapHoro) ycuiust. Ha ocHOBaHHU MPOBENICHHOTO
KMHEMaTHYEeCKOTO aHAN3a Tporiecca paboThl MPUHATO CICAYIOMIEE COYCTAHIE KOH-
CTPYKTHBHBIX M TEXHOJIOTHMIECKHUX MApaMeTpOB — BapHAaHT CAKCHEHIPUIHO yCTa-
HOBJICHHBIM BaJIKOM (€, = 0, €,;, =€) 1 paBHBIMHU paanycaMi BalKOB Ry, = R,; =R u
Pa3IMYHON YaCTOTOM UX BPALIEHUS Nyy 7 Ny,

JmHamMugeckoe BO3ACHCTBIE HA M3MENbYaeMBIl MATEPHA B 30HE pa3pyIIeHUI
3aBHCUT OT KHHEMAaTHUCCKUX XapaKTCPUCTHUK JBH)KCHUST BAJIKOB. IIpoBeleHHBIC
AHAIUTUYECKUE HCCIEA0BAaHUS TO3BOJIUIN YCTAHOBUTH, UTO MpEACTABIECHHAS Me-
XaHHWYecKas cucTeMa (PHCYHOK 2) TEOpPEeTHYECKM: JOIycKaeT TpU BapuaHTa JBU-
JKCHUS: KPYroBOE MOCTymarenbHoe (¢, = 0),ABUKEHHUE, OnpeesieMoe BpalleH -
€M 3KCIICHTPHKA; COCTABHOE MOCTYIATEIbHO-BpPAIIaTeIbHOE, IPU KOTOpOM ¢ £ 0;
BpamiateabHoe ABMKEHUE BOKPYT 0er, 0305 07 = @1.

Pucynok 2. — Cxema 3KCIICHTPHKOBOTO0 BaJIKa

Omnpeenensbl ypaBHEHHUS IBHKEHHS TOUKUA M (PUCYHOK 2, 0):

X,y =€C0SQ; +Rcos@,, Yy =6sing; +Rsing, (1)
rae @1 = o1t, ¢y = o,t.

HJ’[H CXEMBI, TAC OAWH M3 BAJIKOB yCTaHOBHeH BKCHCHTpI/I‘IHO, HpOBelleH aHa-
JIM3 BIDKEHUS Bajka (PUCYHOK 3). YCTAHOBJIEHO, YTO ONPEIEIISIONIUM apameT-
pPOM NpH BKCLEHTPHUYHO YCTAHOBJIEHHOM Bajike OyJeT yroi 3axBaTa O, ¢, NPU
cpenHeM 3HaYeHUH MEXBaJIKOBOTO MPOCTPAHCTBA Dy = Dpin + €.



B monoxxennn II (pucyHnok 3) (monoxenue IV anamornuno). Yron gedopma-
MU JJI1 MAKCUMAJIbHO BO3MOXKHOTO KyCKa MaTepuana Omay paBeH:

0, op = Arccos 22;;% . @)
+ 0 ax
VCTaHOBJIEHO, YTO ISl SKCUEHTPHYHO PACIIONOKESHHOTO BaJIKa IPEACIbHBIMU
OyAyT MONOXKEHUsSI MAKCUMAIIBHOTO Dmay M MHHUMAIIBHOTO Dpin 3HaUeHHI 3a30pa,
gro cooTBeTcTBYeT cxeMmam I u 11 (pucynok 3).
Vron gedopMaruu Uit MAaKCUMAIBHOTO 3a30pa Diax (prcyHoK 3, 1)

B 2R+bcp +e ) Rsin Oy min
Oyimin = areccos| —————— | Oyomiy = arctg| —————|. (3)
2R+d Asmin RCOS 0| pin —€
max nlmin
VYron gedopmaiyu st MUHUMAIBHOTO 3a30pa by, (pucyrok 3, 111):
2R+b_—e Rsino
— °p . _ il max
Opimax = arccos JR+d , Oomax = arctg —R . 4
+ 0 pyax COS Oy pax + €

HUccnenoBanHblii Xapak-
Tep HM3MEHEHHs YIJIOB 3a-
XBaTa CBUJCTEIBCTBYET O
HaJMYUH  CIBUTOBBIX Jie-
¢dopmaumii npu  paspyuie-
HHUHU MaTtepualia, 4To UHTEH- " 2
cuummpyer mpouecc HuX A\ 4
N3MENbYCHUSL.

[poBenen anamm3 ycu-
JIMST BO3ACHCTBHS BAJIKOB HA b
M3MENbYAEMBI  MaTepHaJl. "
Yeunne W3MEIbYCHYS
HanpsIMyIO BJIMSIET Ha JHep-
ro3aTparhl IpeIieeca w3aBu-
CHT OT MHOLHMX HapamMeTpoB.

[Ipu aHasmu3e pacCMOTPEH BapUaHT, IPU KOTOPOM My = M.

DKCIEHTPUK B 3TOM CIIy4ae BBIIOJHSET
MOCTYTATeNIbHO-KPUBOJIIMHEHHOE  JIBHKE-
Hue. Bech BaJlok coBepiaeT rapMoHHYe-
ckue KojeOaHusi (BUOpaIMM) BIOJNb OCEH
KOOpJHMHAT C aMIUTUTYyJ0H e. M3Menpuae-
MBI MaTepHall TPeJCTABIEH COBOKYITHO-
CTBIO TOPU3OHTAIBHBIX 3JIEMEHTAPHBIX
cinoeB. YIpolleHHass MOJEb I0CTyma-

Pucynok 4. — Ynpomennast MOIeNb  teypHEIX KONEOAHMH SKCIEHTPHUKA ITOKA-
ﬂOCTyﬂaTe.ﬂbHOFO JABHKEHUSA SKCHQHTpl/lKa
3aHa Ha PUCYHKeE 4.

| — npu MakcumaabHOM 3a30pe; || — npu cpenHeM 3a3ope;
11l — npn MuHEManeEHOM 3a30pe; 1V — mpu cpenHeM 3a30pe
Pucynok 3. — XapakTepHble N0JI0KEHHs] BAIKOB




CuitoBoe B3aMMOJICHCTBHE BajKa C MaTepUalioM OMNHCAaHO IBYMsI CHCTEMaMH
CHJI: CHJIAMHU YNIPYTOCTH, COTJIACHO 3aKOHY |'yKa, M cHilaMu, BBI3BaHHBIMU BHOpa-
[Uel BajKa (CHJIaMH WHEPIIHH).

ITpu4nHBl cXXaTHA CIIOEB [1BE: MPOXOXKICHWE MaTepHalia B aKTHBHOM IIPO-
CTPaHCTBE MEXKAY BaJIKAMH M NEPEMEINCHHE SKCICHTPUKOBOTO BAaJIKa BIICBO M3
nojioxxeHust 2 B 2' (pucyHok 4), Ha paccrosiHue €. [Ipu 3ToM B BHOpOBanKoBOM
U3MENbUUTENE C IKCIEHTPUKOBBIM TPAaBBIM BAaJKOM AKTHBHBIM IIPOCTPAHCTBOM
cleqyeT CUUTaTh MOBEPXHOCTh BaJIKa B MOJI0XKEHUU 2. PaBHOAEHCTBYIOMIYIO CHILY
P' onpenenum no gpopmyoie:

P’ =ceB| a‘arctg % 1y —arctgr —(a'-1)n/2 |, (5)

rae C — JKECTKOCTh MaTepuaja B €IMHHUIAX CHUJIbI, YTO MPUXOIWECS HA CIAMHUILY

o, (ReRA)
mmmeel Bamka (H/wm); a'=—; 1/ =——=—=— a=2R+b=0,0,;

N . Yo

k =4R + b; Yo 1 Xg — HavaIbHBIE KOOPAMHATHI CIIOSk MaTepraa.
Cratuyeckuii MOMEHT Harpy3ku P' oTHocuTenbHO TIeHTpa O):

{Xo +a[|n(a—2xo)]/2}_[R+a(|nb)/2]
2 2 '

S'=ceB

(6)

OrmpezieneHbl BO3HUKAIOIIE CHIIbI AHepuuK. [lepBas MaTepuanbHasi TOYKa CO-
MPUKACAETCSA C BAIKOM M B €FONIONOKEHUH 2' TOCTHTAET 3HAYEHUSA Amax. TaKUM
o0paszom, pacueTHas (MakCAMabHasA) CHJIda WHEPIMH, JICHCTBYIOIAS HaA 3JIEMEH-
TapHbBIH ci10i, onpenesieres BoipaxerueM f; = my(1l — e / Hy)amax / 2,
rje My — Macca ciostMarepuana, Kr; Hj — ImupuHa ciios Matepuaa, M.

PaBHoneiicTByFOasF{ 21eMeHTapHBIX CUIT HHEPLIUH:

F. =\f;B<e| a‘arctg %rl' —arctgr, —(a'-1)n/2 |+Yo . (7)
PaBHOZ[CﬁCTByIOIHaﬂ CTaTUYECKOIo MOMEHTA CHUJI I/IHepuI/II/IZ
al In(a—2x 2 a(lnb
s, = f,B g xO+M TRLREN- g R+¥ .(8)

Kaxk BUAWM, PACUYCTHBIC 3HAYCHHUA TPEX CUIIOBBIX (paKTOpOB HUMCHOT MECTO B
OHOW (ha3e OBIKEHHS HKCICHTPHKA, TIOATOMY MX BO3JCHCTBUS HA MaTepHanl U
IKCIEHTPUK CyMMHpPYIOTCs.. COINTaCHO TEOPETHYECKOMY HCCIIEIOBAHHUIO Tpaduk
3aBACHMOCTH U3MEHEHUSA CYMMapHOT0 YCWIIMS IIPU MPOABHKCHUU MAaTepHalIa 4de-
pe3 paboyee MPOCTPAHCTBO UMEET BUJ (PUCYHOK 5).



P PaspaboTanHass MeTOAWKa CH-
LE.. . JIOBOTO aHAJIN3a MOXKET HCIOJIB30-
BaThCS C pa3IMIHON (P (PEeKTUBHO-
CTBIO B 3aBHCUMOCTH OT (DHU3HKO-
MEXaHUYECKUX XapaKTePHCTUK H3-
P, ' ' ] MeNb4aeMoro MaTepHaia, a TakxkKe
\ OT TeoMeTpUUecKux e, b, R, kune-
TP MaTHYECKHUX TapaMeTpoB ®' U Jpy-
V rux  ¢aktopoB. Teoperuueckuii
aHaJIu3 CHJIOBOTO BO3JEICTBUA MO-
90° 60° 30° a., .00, 30°a rpan Ka3bIBAET, YTO C KaXKIBIM CHJIOBBIM
Pucynok 5. — W3menenne CyMMapHOTo yCHIIHS MIMITYJThCOM IKCLEHTPHUKOBOTO
BaJIKa MMPOUCXOAUT 3HAYUTEIBHOE YBEINIECHUE CYMMAPHOIO YCHIIUsi:
Ha ocHOBaHMM KMHEMAaTHUYECKOTO aHAIHM3a ONpeAceHbl TIApAMETPBI CKOPOCTH
U YCKOPEHHS TOYKH M Bayika (PUCYHOK 2, 6):

N p

ecos @

7z )
rmez=R?— ezsinch.

AHaJornyHeM nyteM i GepeHIpoBatust PYHKIMH V ONpeAeIisieM YCKOPEHHE:

em3B2 (4 cos (pZ\/;—4e cos 29z — e® sin? 2(p)
a= . (10)
42\5

CyMMapHy10 MOIIHOCTb [IPUBOJA"B IPEIJIOKEHHOW KOHCTPYKIMH BHOpPOBaJI-
KOBOTO M3MEJBYHTENS], 3aTPAUNBAEMYIO Ha JIE3UHTETPALUI0 MaTePHAIOB, MOXKHO
OIPE/ICITUTh COTTIACHO BHIPAKEHHMIO:

N  § Nli + NH3M2 + NBI/I6 + NTp (11)
BBH !
n
re Nty Nysiz = MOIIHOCTh Ha CO3aHUE Pa3IaBIUBAONINX AeQOpMaInil MaTe-
pHANIOB BELYITAM U 3KCIICHTPUKOBBIM BaikaMH, BT; Ny, — MOIIHOCTH Ha IPUBOT
SKCIEHTPUKOBOTO Bajla ¢ NPOTUBOBecaMH, BT; Ny, — MOIIHOCTE Ha NPeoJI0JeHHE
CWIT TPEHUSI'B TIOIIIAITHIKOBEIX y3JIaX BAJIKOB, BT.

AHaNMHU3 BRIPAXXCHUS MMOKA3bIBACT, YTO CIBUTOBOE JAe(OpPMUPOBAHIE YMCHbIIA-
€T TOTPeOIIeMYI0 MOIIHOCTh HpuBoaa. OIHUM W3 ONPENEINSIONINX TapaMeTpPOB
oTpedIsIeEMOI MOIITHOCTH TPHUBO/IA SIBIISIETCS YacTOTa KoyieOaHMH 1 aMImTyaa (Be-
JIMYHAHA SKCIEHTPHUCHUTETA) BUOPAIIOHHOTO BajKa. V3MeHeHne koaddunnenra co-
OTHONICHUSI CKOPOCTEH BpaIeHHsI CHIDKAET MOTpebasieMyro MOImHOCTh 110 20 %, a
4acToTa KOJIeOaHUI IKCIEHTPUKOBOTO BajKa W BEIUYHMHA JKCIICHTPHCHTETA yBeE-
muauBaet Ha 30 %.

AHanu3 MPOU3BOJUTEILHOCTH MPOBEACH C YY€TOM KHHEMATHUYECKHX OCOOCH-
HOCTEH BHOPOBAIIKOBOTO N3MEIBYUTEIIS:

V=en,, sin@| 1+

(9)




D@-cosa, )

Q = Bby, 1Dy, K, Ky Ky Ke PR

BBV +1], (12)
cp

rae K, — xoaddunuent coornomenus yacror Bpamenus (K, = 0,85...1,0); Ky, —
K03 QUIHEHT NPOCKaNb3bIBaHUA MUXTHI (A1 TNMagkux BaikoB Ky, = 0,6...0,8);
Ky — K03 GuLHEHT CKOPOCTH BpaIlleHHs 9KCIIEHTPUKOBOTO Basa
(Kgus = 1,0...1,25); K, — xoadurment BEJTUUHHBI SKCI[CHTPHUCUTETA
(k.= 1,0...1,15); p — mWIOTHOCTH MaTepHana, Kr / M°; |1 — KO3 )HIHEHT, (yIHTbI-
BAIOIIUi CTENCHb PA3PhIXJIEHHOCTH MaTepuaa.

IpeacTaBieHHbIC AaHATUTHYECKUE BBIPAXKEHUS U TpaduuecKue BaBUCHMOCTH
MOKAa3bIBAIOT 11€1€CO00Pa3HOCTh MCIIOJIL30BAHKS BUOPOBAIKOBOIO M3MENIbYHTEIS
U TpeOYIOT JajbHEHIIEr0 IPaKTHIECKOT0 HCCIIE0BAHUSL.

B Tperbeii riiaBe mnpeacTaBieHbl METOANKN SKCIIEPUMEHTAMBHBIX HUCCIICI0BA-
HUIA C UCTIOJIB30BaHHEM MHOTO()AKTOPHOTO MIAHUPOBAHMSI.

Jnst mpoBeieHuss MHOTO(AaKTOPHOTO KCIEPUMEHTa pa3padboTaHa naboparop-
Hasl IKCIIEPUMEHTANIbHAS YCTAHOBKA BHOPOBAIKOBOTQ HM3MEIbUYHTENS, 00Ia1ar0-
mas chaexyromumu  napamerpamu: D =240 mm; B'=50MM;  bin =0...5 MM;
e=0...4 MM; Ny, =48...192 06 / mun; k, = 0,4+ 1,1; n,, = 740...2880 06 / muH.

JIns  TIOMCKOBBIX OKCIEPHUMEHTOB
BBIOpaH SYEUCTHIH OeTOH (NEeHOOETOH

m1516
1000) Ocx — 4,5 .. 5,5 MHa, m1,3-15
po = 1000kr/™’;  doep = 11,5 x 107° ma, w1113
Bribop Matepmana o0ycioBieH /BO3- m09-11

MOXKHOCTSIMU KOHCTPYKLMU DKCHEPU-
MEHTAJIbHON YCTAaHOBKM U3MENbUMTEIS. 500 Mo
Ha pucyHkax 6 — 8 UpE/CTaBIICHbI Pucynok 6. — IIoBepXHOCTH OTKJINKA
NPOU3BOAUTEIHLHOCTH
IMOBEPXHOCTH  OTK/IMKa, HPOU3BOIU-
TEILHOCTH, MOTPEOJITEMOW MOIIHOCTH
" CTCTICHU U3MCIIBHUCHHUA.

m78-
m0,9-1,1 8-80
m71-78
m0,7-09 m64-71
m0,5-0,7 m57-64
m0,3-0,5 m50-57
Pucynok 7. — IloBepXHOCTH OTKJIHKA Pucynok 8. — IloBepXHOCTH OTK/INKA
noTped/isieMoii MOUTHOCTH CTeneHu u3MeJbYeHust

Ha ocHOBaHMM MOMCKOBBIX SKCHEPHUMEHTOB B KadyeCTBE OCHOBHOIO IIJIaHA
MPUHSAT LEHTPAIbHBII KOMIO3UIIMOHHBIH OPTOrOHANIbHBIN MJIaH LIKOII-2°. B Ta6-
mne 1 npencrasiieHbl (aKTOPbl, X KOAUPOBAHHOE 00O3HAYEHHE, IIar U YPOBHU
BapbUPOBAHUS.
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Tabanua 1. — YpoBHU BappupoBaHus (PaKTOPOB

DaxTopst Konuposannoe lar YpoBHU BapbUPOBAHUS
obOo3HaueHue | BapbupoBanus | —1,215 -1 0 1 +1,215
Nyx, 00/MHUH X1 500 ~900 1000 1500 | 2000 | =~2100
kv X2 0,2 ~0,56 0,6 0,8 1,0 ~1,04
e, MM X3 1 ~0,8 1 2 3 =32

IIpencraBneHsl pe3ynbTaThl KOMIUIEKCHBIX JKCIEPHMEHTAJIbHBIX HCCIIEA0Ba-
HUH MO0 M3YYEHHI0 OOmMX M Ccrenu(UUECKHX 3aKOHOMEPHOCTEH mpolecca u3-
MEIBUCHHS CHIIbBUHHTA M T0JIOMUTA B BUJEC YPABHCHHUI:

- IOJIOMMUT:
Qup =4,72:10"*n,, +2,155k, +0,097e ~1,04-10 "n, * 1,025k, — 0,387 , (13)
N = 6482—1,214n,, —8920k, —365e +0,262n, e +3.24-10*n, 2 + 6372k 2+ 75¢%, (14)
E,y = 0,02404n, —6,2-10°n, 2 +87,3k, —51,75k,% +4, 23 +19,56 | (15)
- CUJIIbBUHUT:
Qup =4.64-107*n, —1-10""n, 2 + 2,445k, —1,425k,” +0,064e — 0,595 , (16)

N = 9167 -1,91n, —13870k, — 237e+0,228n, e +5/44:107*n, 2 +10100k 2 + 46e?, (17)

E,, = 0,03156n, +170,7k, +7,97e —8,4-10°n, 2-116,5k, > —~1,1e> ~22,85.  (18)

[IpoBesaeH aHaaM3 BIUSHUS KaXI0r0 (DAKTOpa Ha BBIXOHBIC MAPAMETPHI.

Hccneoosanue enusanus yacmomsigpauietusl IKCYeHmMpUuKo8020 8a1a PeacTaB-
neHo Ha pucyHke 9 (a— n,e=1000 06" Mun, 6 —n, =1500 06/ ™MuH, 6 —
Ny = 2000 06 / Mun, | — nonemur, II™— cuneBuruT, b, = 4 ¥ 10°3m, k, = 0,8).

[Mpu yBenmmdennu N, ¢ 1000 06/ muH 10 2000 06 / MUH ¥ IPOUCXOINT U3MEHE-
HHUE KaYeCTBEHHBIX M KOJIMYCCTBEHHBIX MTAPAMETPOB IPOIIecca: CTENCHb H3MeIbie-
HUSl MaTepuasioB BO3pacTaeT i aojiomura Ha 7 %, JUid cuibBUHUTA — Ha 9%
MIPUBE/ICHHAS TPOM3BOAMTCIBHOCTS BO3pacTaeT Uil nojomura Ha 12,4 %, mms
CHITBBHHATAa —Ha 1 7.4 %; moTpebiseMas MOITHOCTh MPUBOJIA BO3PACTAET LIS JI0-
nomuta Ha 10,7 Y%y s cunmbBuHUTAa — Ha 5,3 %; yIENbHBIA PacXod dJIEKTPOIHEP-
MU YMEHBITAeTes ist gojiomuta Ha 1,5 %, miist cumbBuauTa — Ha 10,3 %.

HAcenedosanue erusnus KodIQPuUyUenma coOMHOUIeHUsT 4acmom paujeHust
eaakoe npenacraiaeno Ha pucynke 10 (¢ —k,=0,6, 6 —k,=0,8, 6 —k,=1,
| —nonomur, |l — cuneBuHMT, b, = 4 % 103 m, e = 2 Mm).

Ipu yeenwuenuu Kk, ¢ k,=0,6 mo k, =1,0 u mpounx (akropoB Ha HYJIEBOM
YPOBHE MPOHMCXOINT U3MEHECHHE ITapaMeTpoB IpoIiecca, MPH 3TOM HEMaJOBaXHO
paccmoTpeTh nmapametp mporecca npu k, = 0,8. Crenenp u3MenbueHus Marepua-
JIOB M3MEHSETCS CICIYIOIUM 00pa3oM: IS JOJIOMHTa Bo3pactaeT Ha 3,5 % u
yObiBaeT Ha 2,1 %; nns cunbBuHHMTa BO3pacTaeT Ha 2 % u yOwiBaeT Ha 8,1 %.
[IpuBeneHHAs TPOW3BOJUTEIHHOCTh BO3PACTACT CICAYIOUINM 00pa3oM: Uil JO-
nomuta Ha 11,5 % u 16,4 %; s cunpBuHNTa — Ha 9,4 % 1 6,9 %.
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Epyu® 4. xBrar Oy s NkBT Eypue® 4. xBrar Q4 kB
904 2.6+ 18 L2 804 5.7- 14 LS
E I . hl{‘!\l
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804 2.2- 14 B2 704 43 1 10 B8
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Pucynok 9. — Binsinne 4acToThI BpalleH @ TPHKOBOTO BaIa Ny HA E,y, 0, Qup, N
E % g xBrsufy Q1 N E % g xBrwfy Q14 NxBr
904 2.6 “ 1 ¥ 804 5.7 . b4 48
= ] = ] Elml —t =
K3 754 5.0 - L2 43
NE e 0, i
3.2 704 4.3 ! E1L0 £3.8
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n, 00/MNH 1000 1500 2000 n, 00/ MNH
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an I —— 1
Fl2 R 659 3.69- q 0.8 3.3
(1A
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Pucynoxk 10. — BiusiHue COOTHOLIEHHS YaCTOT BpauieHus BaiKkoB K, Ha E,;y, 0, Qup, N
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[MoTtpebisiemast MOITHOCTh MPUBOJA YMEHBILACTCS, €CIIH CMOTPETh OT BEepXHe-
TO YpOBHA: 11t mosiomuta — Ha 15,9 % 1 16 %; st cunsBuanTa — Ha 20,8 % U
22,1 %. YnensHBII pacxol 3IEKTPOIHEPTUH, 3aTPauUBAEMON Ha OCYIIECTBICHHE
Mpoliecca U3MeNIbUCHHsI, YMEHBILIACTCS], €CJIM CMOTPETh OT BEPXHEr0 YPOBHS: ISt
mqonomuta — Ha 12,2 % u 2,1 %; nng cunsBuHKTa — Ha 22,6 % 1 19,2 %.

Hccnedosanue enusinus genuuunvl dKcyenmpucumema NPEACTABICHO HA PU-
cyuke 11 (@a—e=1mm, 6—e=2mmM, 6—e=3mm, |— mgonomur, Il —
CUJIBBHHUT, Dy, = 4 % 103w, k, = 1).

E ™ g xBrey O...ra NxBr E "% g xBrey N xBY

904 H.8

854 4.3
a) -

804 3.8

3.3

1000 1500 2000 n, 00/ Mun ob/Mun

Eype% g xBTAT 0,7 NxBr E % / kB

2.7 05+

T000 1300 2000 7, 00/MHH T000 1300 2000 7, 00/ MIH

E e g xBray Qv N By E % g xBry Q.7 NxBr

804 F4.8

754 5. )
704 3.8

654

TO00 5000, 2000 . OG/MIH 1000 1500 2000 7, 00/MUH
| 11
Pucynor 11 '="Bansinue BeJUYHHbI IKCHEHTPUCHTETA € Ha E,;y, 0, Qup, N

[pu yBemMIeHNN BeIMYMHBI SKCIICHTpUCHTeTa € ¢ € = 1 MM 10 € = 3 MM U Tipo-
ynxsPaKTOPOB HA HYJICBOM YPOBHE IMPOHCXOAUT U3MEHEHHE MapaMeTPOB MpoIecca;
CTereHb U3MENbYSHHS BO3pacTaeT i AojomuTa Ha 10,2 %, i CHIIbBUHUTA — Ha
9,6 %; nmpuBemeHHAs MPOM3BOIUTEIHLHOCTh BO3pacTaeT it gosiomuta Ha 14,9 %,
T cuibBUHATA — Ha 13 %; motpebisieMas MOIIHOCTh MPHUBOA PACTET IS I0JI0-
MuTa Ha 26,9 %, mist cwibBUHUTA — Ha 19 %) yIenbHBINA pacXoa 3JIEKTPOIHEPTUH
yBeIUUUBAETCs A1 gosiomuta Ha 10,5 %, mis cuinpBuHuTa — Ha 5,3 %.

AHanu3 MpeCTaBICHHBIX 3aBUCHMOCTEN TIO3BOJIHI ONPEACTUTh ONITUMAITbHBIC
mapaMeTphI MPOIECC U3MEITbYCHUS.

B ueTBepTOii riIaBe MPEACTABICH aJTOPUTM MPOCKTUPOBAHUS IPOMBIIUICH-
HOTro 00pasla BUOPOBAIKOBOTO M3MeENbUUTENs. [IpeicTaBieHHast METOINKA BHEI-
peHa B 00pa3oBaTenbHbIH Iporecc.
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IpencraBneHs! pe3ynbTaThl TPOMBIIUICHHBIX HCHBITAHUH BHOPOBAIKOBOTO H3-
MenpanTeNs. [1epBhii MPOMBIIUIEHHBIH 00pa3er] BHOPOBAIKOBOTO N3MEITBUNTEIIS H3-
TOTOBJIEH HA YHUTapHOM YacTHOM Npou3BoacTBeHHOM npeanpusiti Kb «IIpompii-
JICHHBIE TEXHOJIOTUH ¥ KOMIUIEKCBI». VICTIbITaHMs BHOPOBAJIKOBOTO arperara rokasa-
T, 9TO M3MEIbYacMBIii MaTepHual He 00pa3yeT 3aCTOMHBIX 30H, IO CPaBHEHHIO C
Tpecc-BaJIKOBBIMU MEJIBHUIIAMH, U OBICTPO yaajseTcst u3 pabovero mpocTpaHcTBa 3a
cuer BUOparoHHoro d(dekra. Marepuan uMeeT 0HOPOIHBIN COCTaB.

Bropoii o0pa3zer; U3roToBieH HA OCHOBAaHWHM MMEIONIECHCS TEXHHYECKOH, JOKY-
MEHTalUH MIPeAbIIyIero oopasia ¢ 10paboTKOM, a TakKe Ha OCHOBaHUM MMEIOIITUX-
Csl IPaKTUYECKUX peKkoMeHfauui. [IpakTryeckue UCTIBITaHUS MPOBOJMINCH Ha U3-
MEJIBYUTCIIBHOM KOMINIEKCE CTPOUTCIIBHOTO YIIPABJICHUA MJIA U3MEJIBYEHUSA OTXOI0B
0eTOoHa, CHIIMKAaTHOTO ¥ KePaMHUUYECKOTO KUPIINYa, U3ACIUH sTIeUcTOro 6eToHa.

Pe3ynpTaThl NMPOMBINUICHHBIX HCIBITAHWH BHOPOBAIKOBOIOWU3MEIHUNTEIIS -
aKTHBATOpPa B TEXHOJIOTHIECKON JIMHUM NEpepabOTKH CTPOUTEIBHBIX» OTXOI0B I10-
Kasaiy, 4To pa3paboTaHHAs KOHCTPYKILUS W3MENbUUTEII"00NanacT J0CTaTOYHON
paboTOCIIOCOOHOCTHIO B 3KCILTYyaTalluy MIPH M3MENbYCHHN MaTEepHAaIOB.

B pesynbraTte npoBeaeHus MPOMBIIUICHHBIX WCTIBITAHUH BHOPOBAJIKOBOTO H3-
MeIBUUTENS IPU U3MENBUEHUU 0051 CTPOUTENLHBIX MaTepUalloB ObLIO YCTaHOBIIE-
HO, YTO OH MOJXKET HCIIONb30BaThCS JUIA U3MEIIbUSHUs] Pa3HOOOpa3HbIX MaTepHa-
JIOB C Pa3IMYHBIMH (PU3MKO-MEXaHMYECKUMM Xapakrepuctukamu (OETOH, sueu-
CTBIN OETOH, ra30CHIIMKATHBIN KUpNWY M Jp:). Vicnonb3oBaHne BUOPOBAIKOBOTO M3-
MEJBYHTEIS TTIO3BOJIHIIO MOJIyYHTh FOTOBBIHHPOIYKT ¢ dpakuueil He 6onee 4 M.

3TO CBUIETEIBCTBYET O LENECOO0pa3HOCTH peaM3allid NPH H3MENTbYEeHUH
OTXOJIOB CTPOUTENEHOTO NTPOU3BOACTBA Pa3aBIMBaIOIIe-CIBUTOBOTO 1 BUOpaIy-
OHHOTO JIe()OPMHUPOBAHHUS.

3AK/IIOYEHHUE
OcHOBHBIe HAy4YHbIe Pe3yJbTAThI AUCCEPTALNU

1. AHaTUTIYCCKH HCClleoBaHa KHHEMATHKa BaJKOB BUOPOBAIKOBOTO H3MEITBUH-
Telsl U KUHeTHKa JTBIDKCHUS MaTepHalia B BUOPOBaJIKOBOM m3Mensuutene [1, 3, 14,
16, 175, 18]/TIpoBeneH aHanm3 U3MEHEHH YIIIOB 3aXBaTa (IIPH PA3INIHON BETHMINHE
9KCIIEHTPUCHTETA), MO3BOJISIONINX peaan30BaTh Oosiee 3(PPEKTUBHOE pa3pyIleHHE
MaTepuraa 3a cyeT CIBUroBoro Bosaeiictus [ 19, 20, 22]. IoxyueHs! ypaBHEHHUS U1
pacueTa KOHCTPYKTUBHBIX U TEXHOJIOTHIECKUX TTapaMeTpoB pabouux OpraHoB, MO3-
BOJISTIONIHX PeaTN30BaTh dPGEKTUBHBIC YCIOBUS AC3UHTETPAIIA MaTepualia pa3iaB-
JIMBAFOIIIE-CABUTOBBIM U BUOpAIIMOHHBIM Bo3zieiicTBueM [8, 13, 17, 18, 21, 27].

2. CocTaBJIeHO MaTEeMaTHYECKOE OIMMCAaHHE W Pa3paboTaHa METOAMKA pacdera
CKOPOCTH M YCKOPEHUS JABM)KEHUSI U3MEIbUYaeMOr0 Marepualia C y4eToM B3auMo-
JEHCTBUS 4acTULl C IKCUEHTPUYHO YCTAaHOBJIEHHBIM BajikoM [7, 21]. Pe3synbraTsl
TEOPETUYECKUX HCCIIEAOBAHUN MMO3BOJIMIN YCTAHOBUTH 3aKOHOMEPHOCTH BIUSHUS
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KOHCTPYKTUBHBIX OCOOCHHOCTEH BHOPOBAIKOBOTO HM3MEIHUUTENS Ha 3((eKTHB-
HOCTH mportecca [1, 2, 7, 10, 13, 30].

3. [TocTpoena mMareMaTHyecKast MOJENb Ae(GOpPMUPOBAHHS MaTeprala, aHaJIH-
TUYECKH UCCIICOBAH MEXaHW3M Pa3pylICHHUS W TOIYYCHBl ypaBHEHUS VIS OIIpe-
JeNCHUsT YCUIIMA W3MENbYCHHS pPa3IaBIHUBAIONIC-CABITOBEIM M BHOPAIIMOHHBIM
(ymapHbIM) neOpMHUPOBAHUEM, H3MECHEHHS HATIPSDKCHUNA U IeopManuii MaTepu-
aya mpu BUOpaIMOHHOM Bo3zelcTeu [1, 8, 32].

4. TTomy4yeHbl aHATUTHICCKUC 3aBUCUMOCTH TI0 PACUCTy MPOU3BOAUTEIBHOCTH H
MOTPEOIIIEMOI MOIIHOCTH PUBOIa BHOPOBAIKOBOTO M3MEIBYHTEIIS, IO3BOIIIIONINC
peanu3oBath 3()(GCKTHBHBIC YCIOBUS JC3MHTETPAIIMA MATCPHATIOB B 3aBUCHMOCTH
OT BbIOOPA TPEOYEMBIX KOHCTPYKTHBHBIX U TEXHOJIOTHUYCCKHX MapaMETPOB pabOUmX
opraHoB [4-6, 9, 25-27]. VcraHOBIeHBI O0IIKE 3aKOHOMEPHQCTH HpoOIecca H3-
MeITbUCHIS MaTepHaliOB C PA3IHIHBIMU (PU3UKO-MEXaHUICCKUMH XapaKTePHCTHKA-
Mu. Ha addekTuBHOCTS mporiecca Ne3MHTETPAIlNN HCCIIeTyEMBIX MaTepHUalIOB OKa-
3BIBAIOT BIHSHUE CIICAYIONINE OCHOBHBIC KOHCTPYKTHBHBIS M, TEXHOIOTHIECKUE TIa-
paMeTpBI: BETUYHHA SKCICHTPHUCHUTETA €, JaCTOTa BPAIleHHsL AKCIICHTPUKOBOTO Baja
N, ¥ K03 ummenT yactot BpamieHus Bankos K, [3-9, 11,12, 23, 24, 34-36].

5. IIpoBeicHHBIC MPOMBIIIICHHBIC HCIBITAHKS | BUOPOBAJIIKOBOIO HU3MEIBYHTEIIS
MOJITBEPIUIH TEOPETHUCCKHUE M SKCIEPUMCHTAILHO MOTYUCHHBIC PE3yJIbTaThl, YTO
CBUJIETEIBLCTBYET O 1IE1eCO00Pa3HOCTH peau3alny pa3aaBiuBarolle-CIBUTOBOTO U
BUOPAIMOHHOTO J1e(hOPMHUPOBAHUS U3METHIACMBIX MATEPHAIOB. Y CTAHOBIICHO, YTO
YBEIMYCHHUE YaCTOTHI BPAIICHUS JKCICHTPUKOBOIO Bajia IMOBBIIIACT MPOH3BOIM-
TENbHOCTh IpOLECCa HM3MENbYeHUs] AojomuTa Ha 8...14 %, cunpBUHMTA — Ha
12...20 %; creneHb n3MeNbYEHUsL BO3pAacTaeT Iuisl AOJIOMUTA 10 8 %o sl CUIbBUHU-
ta — 10 10 %; mpu 3TOM 3HEPTrOEMKOCTh MpoIecca CHIKASTCS IS TOJIOMHTa Ha
2...5 %, s cuibBuHWTA — Ha 8...14 % [3-6, 10-12, 34-36].

Wzmenenne ko3 PHUMeHTa COOTHOMICHUS YacTOT BPAICHUS BaJKOB TPUBOAUT
K POCTY IPOU3BOTUTENEHOCTH TIPOIIecca M3MENBUCHUS U1 AooMuTa 110 17 %, ms
cunbBUHATa — 41010 %); cTerneHs U3MeIbYCHUS BO3pacTaeT it gosiomuTa 10 4 %,
JUTSL CUJIbBUHEATA = 10 8 %; IPH 3TOM U3MEHEHHE YICIbHOW YHEPrOeMKOCTh IPO-
recca Cyu{eCTBEHHO OTJIMYAECTCS NPH Pa3IMUYHBIX 3HAYeHHAX Kod(umuenta k, u
JIOCTHTACT CHUKSHUS YACTBHON YHEPrOEMKOCTH JIJIsl josiomuTa 10 12 %, st cuiib-
BHHHUTA — J10 23 % Ha onTHMabHBIX pekumax [9, 11, 12].

BenmunHa 3KCIEHTPUCHTETa YBEIMYUBACT IPOU3BOAMUTEIHLHOCTH Ipolecca
H3MENbYCHUS I JojoMuTta Ha 7...15 %, niua cuneBuanTta — Ha 10...14 %; cTe-
IIeHb U3MENBYCHHUS BO3pacTaeT Il gonomuta 10 11 %, A CUIBBUHHTA — JIO
10 %; mpu 3TOM 3HEProeMKOCTh IpoIlecca Bo3pacTaeT i JojdoMuTa Ha 5...11 %,
Juts cuibBUHATa — Ha 2...6 % [9, 11, 12].

OnTuManbHbIe BETUYUHBI KOHCTPYKTHBHO-TEXHOJIOTHYECKUX IMAPaMETPOB MPU
HU3MEIPYCHUH H30TPOIHOTO MaTepuaiia — JOJOMHTA PaBHBI COOTBETCTBCHHO:
e=2mmMm; N, =800...1800 06 / mun; k,=0,8...0,9, npu u3MeIbUYECHUH aHU3O-
TPOIHOI0 Marepuaja — CHIbBUHHTA: € = 2...3 MM; N, = 1400...2000 06 / MuH;
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k,=0,6...0,8 [9, 11, 12, 41, 43]. JlokazaHo, 4TO NMpH pa3pyLICHUHA MATEPHAIOB B
BUOPOBAJIKOBOM  H3MENIbYMTE]IEC  HA  PEKOMEHAYEMBIX  KOHCTPYKTHBHO-
TEXHOJIOTHYECKHX MapaMeTpax IOCTUTaeTCsl CYIISCTBEHHAs SKOHOMHUS dHEprosa-
Tpar [3-6, 9, 12]. CreneHp W3MeNpUCHHUA TOJIOMHTa cocTaBisieT E,, =86 %, a
cunbBUHUTA — E,; = 80 %, yaenpHBIA pacxol 3JIeKTPOIHEPTUH IIPH 3TOM COCTa-
BUJI, COOTBETCTBEHHO, = 2,15 kBr-u/Tuq=295kB1-u/T.

[To pe3ynpraTaM BEITIOJIHCHHBIX TCOPETUYECKUX U JTAOOPATOPHBIX HCCICIOBA-
HHUI U3rOTOBIICH BHOpOBankoBeii m3Menbuntens (KJ BBUA.613242.002) co cie-
aytomumu pasmepamu: D xB=0,25x0,2m (Q=1,5...2,57/4) u ' TipoBeaeHbI
€ro MPOMBIIUICHHBIC UCIIBITAHHUS.

PexoMeHAIMM 10 MPAKTHYECKOMY HCII0Jb30BAHUIO PE3YJIbTATOB

[Tomy4yeHHBIE aHATUTUYECKHE M 3KCIIEPUMEHTANIbHBIC 3aBUCHMOCTH, MOJEIH,
NPEe/I0KEHHbIE METOANKN BHIOOpa PEKMMOB M3MENBYEHUS M II0CIEI0BaTEIbHO-
CTH UX UCIIOJIb30BaHHS PEKOMEHIYIOTCS MPH Pa3pabOTKe TeXHOJIOTHIl Npo0ieH s,
H3MeNbYeHHS U TIOMOJIa MaTepPHajoB.

Ha ocHoBaHUM IpennaraeMbIX YCJIOBHH 4 MapaMeTpoB pa3paboTaHa METO-
JIVIKa OTIPECJICHHSI TEXHOJIOTHYECKUX (4acTOThL BPAIICHHS BAaJKOB, 4aCTOTa KO-
ne0aHui JKCIECHTPUKOBOTO BajlKa, YIOJI 3aXBaTa, HKCICHTPHUCHUTET, 3a30p) H
9HEPTOCHIOBBIX (MOIIHOCTH IPHBO/A BAJTKOB, YCHIHMS M3MEIBUYCHUS) IMapaMeT-
POB BHOPOBAIKOBOTO U3MENBUNTENS I N3MEIbUCHHUS MATEPHAIOB, YTO MO3BO-
JUII0 pa3paboTaTh KOHCTPYKIHUIO BHOPOBAIKOBOTO W3MENBYUTEINS IJIS1 OMBITHO-
MIPOMBIIIJICHHBIX HCIIBITAHNH.

Pa3paboTanHbIii BUOPOBAIKOBBIN H3METBUYHUTENb MO3BOJIIET U3MENbYaTh MaTe-
pHaibl C pa3iMuHBIMH (QU3NKO-MEXAaHUYECKUMU XapaKTEPUCTUKAMHU U XUMHYe-
CKHUM cocTaBoM. [IpoBeAeHHBIE SKCIIEPUMEHTHI MOKa3ald, YTO B pe3yjbTaTe pas-
JTABJIMBAIOIIIE-CIBUTOBOTO ¥ BUOPAIIMOHHOTO BO3ACHCTBHS MOBBINIAETCS MPOU3BO-
JTUTEIBHOCTD Ha 15...25% u cHIDKAeTCs YHEPrOeMKOCTh mporiecca o 10 %.

Bo3MoxHOETE 1, 3)(EKTHBHOCTh HCIIOJIB30BaHMS Pa3pabOTaHHBIX CIIOCOOOB U
000pyIOBaHMS, JUT3MEITbUSHHS MaTepHAIIOB TIOTBEP KICHBI aKTaMH MPOMBIIIUICH-
Horo anpobupoBanus Ha npemnpustisax YU Kb «IIpomblnuieHHbIe TeXHOIOTHA
1 KOMIBIEKCh, B huimanie CY-145 OAO «Crpoiitpect Ne 25», a Taxke BHEIPEHH-
eM B o0Opa3oBaTenbHbIN mporecc B benopyccko-Poccniickom yHuBepeuTeTe.

PagpaboTanHass KOHCTPYKIMsSI BHOPOBAJIKOBOTO H3MEIBUYHUTENST MOXKET OBITH
HCIIOJIb30BaHa Ha MPEIIPHUITHSIX MPH PYIONOATOTOBKE, B XUMHYECKOW TPOMBIIII-
JIEHHOCTH W MPOMBIIIJICHHOCTH CTpoUTeNnbHBIX MaTepuaioB (OAO «benapycbka-
JUiY, NPEeNIpUITUIX XosauHra «benopycckas LieMeHTHass kommaHus», PYIIIL
«I'parur», OAO «Kepamun», OAO «Jlomomut» u ap.).
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PE3IOME

Coruuk Jleounn Jleonuaosuyu

HWHTEHCUO®UKALNUSA TIPOLNECCA JE3UHTETPALIUNA
B BUBPOBAJIKOBOM U3MEJIBYUTEJIE

KiroueBble ci1oBa: BUOPOBAIKOBBIN M3MENIBUYUTENb, IKCIEHTPUCUTET, BHOpa-
LIMOHHOE BO3EHCTBHE, pa3AaBiIMBaIOIIE-CABUIOBOE Je(OpMUPOBAHUE, TIPON3BO-
JMTENILHOCT, YleJIbHas DHEPrOEMKOCTb, SHEPro3aTpaThl.

Llens auccepTallMOHHOM PabOTHI 3aK/II0YAETCS B MOUCKE U HAYIHOM OOOCHO-
BaHWH HOBBIX TEXHHUYECKUX PEeLICHUH B 00J1aCTH H3MENbYCHHS, pa3paboTKe OCHOB
pacdera BHOPOBAJIKOBOTO M3MENBUUTENS MHUHEPAIbHBIX MaTepHajioB, obecneyn-
BAIOLIEr0 CHIKCHHE YACIBHOIO PAcXola JJIEKTPOIHEPFHH (M MOBBIICHHE MTPOU3-
BOJUTEBHOCTH ITyTEM KOMIUIEKCHOTO BO3ZICHCTBHS Ha M3MEIBYacMblii MaTepHal.

MeToap! HCCIEAOBAHUS | alllapaTypa: aHAIUTHIOCKOS MOJEIHPOBAHNE PO-
1ecca paspylleHHs MaTepuana B BHOPOBAJIKOBOM, M3MeIbUNTeNe, ABIKCHUS Ma-
TepHaja B MEXKBAJIKOBOM IIPOCTPAHCTBE; AKCIEPUMEHTATbHBIC HCCIIEAOBAHUA
BJIMSHHUS BapbUPYeMBIX (aKTOPOB Ha MOTPEOISAEMYI0 MOILIHOCTb, MPOU3BOJIU-
TEJILHOCTD, CTETICHb U3MENIbUCHHUSI K DHEPTOGMKOCTb.

B pabote paccMOTpeHa CyIIHOCTh, fIpoliecca U3MENbUCHUS B LIEJIOM, YTO I103-
BOJIMJIO OIPEJIeNIUTh P/l NePCHEKTUBHBIX-HAIPABIEHHUI 110 COBEPLIEHCTBOBAHUIO
BAJIKOBBIX arperaroB. MccnenoBaHa KHHEMATHKa BAJIKOB M KWHETHKA JBHIKCHHUS
Marepualia B BHOpOBAIKOBOM/M3METBUHNTEIIE, TIO3BOIMBIINE TIOJyYUTh YPABHEHNUS
JUIsL pacyeTa KOHCTPYKTUBHBIX. M TEXHOJIOTMYECKUX MApaMETPOB.

IMoctpoena MaTemaTHUeCcKas 'Mozelb Ae(hOpPMHUPOBAHUS MaTepraia B BUOpOBaI-
KOBOM m3MernbunTede. I1omydeHs! ypaBHeHHs UTsl ONpeeeHns] YCUIUi n3Merbue-
HHS Pa3/aBIMBaOUIE-CABUIOBBIM M BUOPALIIOHHBIM (yIapHBIM) BO3ACHCTBHEM.

TeopeTndeckue, pacdeTsl MO3BOJIMIN MOJYYUTh AHATUTHYECKUE 3aBUCUMOCTH
II0 pacyeTy HPOU3BOAUTENHLHOCTH U MOTPEOIIIEMON MOIIIHOCTH MIPUBOJA.

Ha ocHOBaHUM TEOPETHYECKHUX M IKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUIT CIIPOCK-
TUPOBaHA MOJIYIIPOMBIIIJICHHAs YCTAHOBKA, KOTOPasi MPOIILIa UCIBITAHUS Ha CTa-
KM /nepepabOTKU  OTXOJOB  CTPOUTENBHBIX  KOHCTPYKUME B (uianaie
CVY-145 OAO «Crpoiitpect Ne 25».

OOnacTb MpUMEHEHHS: MAIIMHOCTPOSHHUE, TIPEIPHUATHS TOPHOH U (apManes-
THUYECKOH MPOMBIIUICHHOCTH, TIOPOIIKOBOH METaJUTypTHUH.
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CortHik Jleanin Jleanigasiu

IHTOHCI®PIKALBIS TPALDCY A33IHTITPALBII
Y BIBPABAJIKOBBIM 31PABHAJIBHIKY

KirouaBbist cOBBI: BiOpaBaiKOBBI 3ApaOHSUIBHIK, 3KCLPHTPBICITIT, | \BiOpa-
LbliiHae y3m3esHHe, paclickajibHa-3pyIBajIbHAE madapmaBaHHe,
NpaAyKIbIHHACIE, Y3eNbHas YHepraéMicTaclb, SHepra3aTparsl.

Mbsra gpicepraubliiHaii paboThl 3aKiodaenia Yy TOIIYKY 1% HaByKOBBIM
a0rpyHTaBaHHI HOBBIX TAXHIYHBIX PAldHHAY y TalliHe MpaOHEHHs, paciparoy sl
acHOY pasIiky BiOpaBaikoBara 3ApaOHsIbHIKA MiHEpalbHBIX MAIdPBLLUIAY, SKi
3a0screyBae 3HDKOHHE VYA3eIMbHAra pacxomy SJCKTpa’HEpTii 1% MaBBIIIPHHE
MpaAyKObIHACII [UIAXaM KOMIUIGKCHAara Yy3A3€SHHSAW, HA MaTdpbeial  SIKi
3IpabHsenna.

Mertazp! nacienaBaHHS 1 anapaTypa: aHaIiThbldHae MajdIsIBaHHE IIPaldCy pas-
OypoHHS MaTIPBLUTY ¥ BiOPaBaJKOBBIM 3ApaOHMIBHIKY, PyXy MaTdphLuly ¥
MDKBaJIKOBal MpacTopbl, SKCIEPhIMEHTANbHbBISL facienaBanHi YIubiBy (akrapay
SIKis Bap ipyrolilla Ha CNaXKbIBaHYIO MaryTHacllb, TIpayKIbIHHACIb, CTYIICHb Jpa-
OHEHHs 1 SHepraéMicTaciip.

V mpaus! pasriekaHa CyTHACL-HPAURCY IpaOieHHs ¥ 13IbIM, IITO Aa3BOJILIA
BBI3HAYBIIb HIpar NepCcHeKTHIYHBIX HapaMKay 1 YJacKaHAICHH] BAJIKOBBIX arpa-
raray. JlaciemaBaHa KiHeMaTbika BalKOy 1 KIHETBIKA pyXy MaTIpbLLLy ¥
BiOpaBaJKOBBIM 3IPAaOHSIIBHIKY, sTKis 1a3BOJIIII aTphIMallh YpayHEHHI U pa3iiKy
KaHCTPYKTBIYHBIX 1 TOXHATALTUHBIX TapaMeTpay.

[TabynaBana mMaTsMarsIdHAs Maadnb J3(apMaBaHHA MaT3pbLUTy ¥ BiOpaBai-
KOBBIM 31paOHsUIBHIKY.4ATpbIMaHbl YpayHEHHI JUId BBI3HAUPHHS HAMaraHHsY
JpaOHEeHHs pacHickalbHa-3pyLIIBaJIbHBIM 1 BiIOpalBIHHBIM (yIapHBIM) Y3/3€STHHEM.

TaapaTeI4HbISA PasTiKi 1a3BOJIII aTpbIMalb aHAITBIYHBIS 3aJIeKHACI Ta pa3-
JIKY NpayKIbIHHAC 1 ClIa)KbIBaHAH MaryTHACIl IPbIBAJIA.

HayacHOBE TapaThIYHBIX 1 AKCHIEPHIMEHTANIBHBIX Jaciie/[aBaHHsy CIpacKTaBaHa
Ay IpaMbICTIOBast YcTaHOYKa, SKas MpanIia BEIIpabaBaHHI Ha CTa bl IIepanparoy-
Ki agxonay OynayHiublX KaHCTpyKubId y dinisuie BY-145 AAT «Bynrpact Ne 25».

lanina BBIKapbICTAHHS: MallbHAOyIaBaHHE, NPAJNPBIEMCTBBI TopHai 1 dap-
MalpYTHIYHAH MPaMBICIOBACIi, MAPAIIKOBail METaIyprii.
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SUMMARY
Sotnik Leonid Leonidovich

INTENSIFICATION OF THE PROCESS OF DISINTEGRATION
IN THE VIBROROLL GRINDER

Key words: vibraroll grinder, eccentricity, vibration effect, crushing-shear de-
formation, productivity, specific energy consumption, energy consumption.

The purpose of the thesis is to search and scientific justification for new tech-
nical solutions in the field of grinding, the development of the fundamentals of
calculating a vibraroll grinder of mineral materials, which ensures a reduction in
the specific energy consumption and increase productivity, through.a comprehen-
sive effect on the material being ground.

Research methods and equipment: analytical modeling,0f-the process of de-
struction of the material in a vibraroll grinder, the movement of the material in the
roll space; experimental studies of the influence of variable factors on power con-
sumption, productivity, degree of grinding and energy. intensity.

In the work the essence of the grinding process as a whole is considered, which
made it possible to determine a number of promising areas for improving roll ag-
gregates. The kinematics of a roll and the kinetics of material movement in a vi-
bratory mill are studied, which made-it poessible to obtain equations for calculating
structural and technological parameters.

A mathematical model of the deformation of the material in a vibraroll grinder
is constructed. An equationtis obtained for determining the grinding forces by
crushing-shear and vibrational (shock) deformation.

Theoretical calculations made it possible to obtain analytical relationships for
calculating the performance and power consumption of the drive.

Based on theoretical and experimental studies, a semi-industrial plant was de-
signed, which was,tested at the stage of processing waste from building structures
at Branch,SW-145 of JSC «Stroytrest No. 25».

Scope:ismechanical engineering, enterprises of the mining and pharmaceutical
industries, powder metallurgy.
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