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®an noxropn (DSc) aucceprammsicn Map3ych Y3Gexmcton Pecnmybiamkacn Basmpaap
Maxkamacu xysypuaaru Ouumii arrecramust komuccusicuaa B2021.4.DSc/T461 pakamu OujiaH
pyiixaTra oJIMHIaH.

Huccepraums Hcnom KapumoB Homuaarm TOMmKEHT AaBiaT TexHHKa yHHBepcuTetn «PaH Ba
tapakkué™ JYKna 6axxapunras.

Huccepranms aBTopedepatu 3 tmnma (¥30ek, pyc, wHram3 (pestome) Mnmmii kernram BeO
caxubpacuma www.gupft.uz Ba «ZiyoNet» AxGopor TabauMm mopramd (WWW.ziyonet.uz ma
YKOUJIAII TUPUIITaH.

HWammnii paxoapJap: Hermaros Caiin0:xon CaankoBny
TexHuKa QaHigapu JOKTOpH, npodeccop, Y3PA
akajgemMury, Y36ekucton PecrryOmmkacu dhan ap6o6u

Aoden Honupa Coiiu0xxoH0BHA
TEeXHHKa (paHIapu JOKTOpH, mpodeccop

Pacmuii onnonenTiaap: PuckysioB ATMMKOH AXMa/KOHOBHY
TEeXHHKa (paHIapu JOKTOpH, mpodeccop

Hermatosa Komuna Caiino:xanoBHa
TeXHHKa (paHIapu JOKTOpH, mpodeccop

BapakaeB Hycparuiana PaxxaboBuy
TEeXHHKa (paHIapu JOKTOpH, mpodeccop

ETakuyu Talikujior AHI[I/I)ROH MAalIMHACO3/IMK UHCTUTYTH

Huccepranus xumosicu Mciom KapumoB HoMuiaru TOIIKEHT JaBiaT TeXHUKA YHUBEpCUTeTH «Dan
Ba Tapakkué™ JIVK xysypumarn DSc.03/30.12.2019. K/T03.01 paxamiu Wnmuii keraramauar 2021 i
«15» nexabp coar 14 00 nary MakIMCHIA OHJIANH tap3uaa O0ymu6 yragu. (Manzun. 100174, TomkeHt
maxpu, Onmazop tymanu, Mup3o-Foiub kydacu, 7a yit. Ten.: (+99871)246-39-28. dakc. (+99871)227-
12-73, e-mail: fan_va_taraqgiyot@mail.ru, «®au Ba tapakkuér» VK Ounocu, 2-kaBar, aH)KyMaHiap
3aJIn).

Huccerpauus Owian «®Pan Ba Tapakkuér» [AYKuaumnr AxOGopor-pecypc Mapkazpuaa TaHUILWII
MYyMKHH. (29-pakam Ouman pyiixatra onuurad. Manswn: 100174, Tomxkent maxpu, Oamasop TyMaH,
Mup3so-Fonub kyuacu, 7a yit. Tein. (71) 246-39-28. dakc. (71) 227-12-73.

Huccepranms aBropedeparn 2021 inn «03» nexadp KyHH TapKaTHIIH.
(2021 iinn 8 HOsOPL Ne 29-21 pakamuu peectp GaéHHOMACH)

A.B. Ymapos
WNnvwii napaxanap 6epyBur WIMAN KEHTAIIl
pauc ypunbocapu, T.d.1., mpodeccop

M.3. UkpamoBa
Wnmwuii napaxanap 6epyBun WIMAN
KEHTalll WIMUH KOTHOH, K.().H., K.H.X.

AM. IMUHOB
Nnmuit mapaxanap 6epyBUr WIMAN KEHTaII
KOIIUIArY WIMAN CeMUHAp paucH, T.¢.1., mpodeccop.
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KHUPUIII (pan noxTopu auccepranusicu anunoranusicu (DSc))

Juccepranmss MAaB3yCMHMHI [0J13ap0sauru  Ba 3apyparu. JlyHéna
COUYMITYBYaH MaTepUaIapHU apaialTUpuil HadakaT KUME coxacuaa, 0anku O0IKa
coxajapla, WIYHUHTJIEK KyHAAIMK Xa€rna XaMm KYJUIAaHWJIaJWraH 3HI KEHT
TapKaJIraH MEXaHUK xapa€Haup. OpraHuk-MuHEpasl TapKUOWN KHCMIap Xxamja
KyKYH Ba €MIIKOK OKYBYaH MOJIMMEpap acocua, apajlaliTUPUIL OpKaJld OUp XK
TApKUOIM apajammManap Tal€piall MacallaChHU €YMII HAaTWXKachAa XOCHII
OynanuraH KOMIO3ULMSHUHT cU(aTH, YHYMIOPJINIH, SHEPTHs, METAI cappu Ba
apaJallITUPTUWIAPHUHT CaMapaJopiuru OusaH OOFJIMKIUIM aloXpJa aXxaMmusIra
ara.

Kaxonmga Oup Xuna TapkuOiu (FrOMOIE€H) apajaliMaHW OJHUIIHUHT acOCHM
ME30HH OYJITraH COYMIIYBYAH Ba EMUIIKOK OKYBYaH MaTEpHAJJIAPHU apaJlallTUPUILL
TEXHOJIOTUSACUHHU UITLTA0 YUKHUII OVHrYa HIMHMN W3JIaHUIILIap 010 OopuiMokaa. by
0opazaa, IOKOpH (HU3UK-MEXaHUK, NIIKAJTAHUII-CHMIINILITA YUIAMIMINK XaM/a y30K
MyAJaT SPOKIWIMK XyCycHsTJIapra 3ra OyiaraH KOMIIO3UIMOH —IOJIUMED
Marepuayiap, TeOpaHMII Ba HIIKAWIAHWII  [IAPOUTHUJA  MILJIATHIAIATaH
MaIllMHACO3JMK KOHCTPYKUMSJAPUHUHT SXTUET KUCMJIApU Ba KOIUIaMalapHU
OJIMIIJIa MIUIATWIAJUTaH MOJMMEpJap Ba OpPraHOMUHEpPAN TYJIAUpYBUMIIApIaH
nOOpaT KOMIO3MLIMOH MaTepUaUIapHU HIUIa0 YHUKUIIra ajoxuga 3IbTHOOp
OeprIMOK/a.

PecnyOnukaMu3ia MalMHACO3JIMK YYyH camapaid KypuJiMalapHU HIUIa0
YUKUIIJA [OJIMMEpJIap Ba OpraHOMUHEpaNl TYJIIUPYBUMIAPUHM apajalliTHPUIL
XamJla MalIMHACO3JIMK YYyH Ky (YHKIUSUIM KOMIIO3UIMOH MaTepuasuiap OJMII
TEXHOJIOTUACUHHU MIUIA0 YMKUIIHUHT Ha3apuil Ba aMalluii acOCIapUHU TaJIKHK
KWIKIT Oyin4ya WIMHUM TaakKUKOTIap oaub OopuiuO, MyailssH HaTuXangapra
SPHUIINIMOKIA. Y30eKHCTOH PecryONUKACHHN SHAJA PUBOXJIAHTHPHII Oyiindua
xapakaTinap CTpaTerusiCMHUHT TYPTUHYM HYHAIMIIMHUHT TYPTUHYM OaHIHIa
«..MnMui-TaAKUKOT Ba MHHOBauUs (AoJUSITHHU parOaTIaHTUPHIL, WIMHA Ba
WHHOBallMA  IOTYKJIapUHM  aMaJu€rra  KOpUM  STUIIHUHT  camapaiiu
MexaHu3MIapu...» ! Oyiinda Mmyxum Basudanap Genrmna® Gepunran. By Gopana,
KyKYHCHUMOH, EMUIIKOK OKyBYaH MOJUMEpJap Ba COUMIYBYAH OpraHOMMHEpA
TYIAUPYBYM MOJAAJIapura acocjlaHraH TOMOIeH apajaliMajapHd OJIMII Y4YyH
3aMOHaBHI Taynabiapra xaBob Oepaguran Ba Iy acocaa IOKOpU (U3MK-MEXaHUK,
WIIKATAHUII-eMUITUIITa YUAaMId Ba IOKOpPH (YHKIIMOHAJI XyCycusaTiapra ira
KOMITO3UIIMOH NOJIUMEp MaTepuasIapHH OJIMII UMKOHUHU OepaJiuraH KypuiManap,
SIHTH TEXHOJIOTHUSJIAp XaMJa anmnapariap KOHCTPYKLUHUSJIAPUHU SpaTUIl Ba UILIA0
YUKUILITa UMKOH O€pyBYM TAJIKUKOTIAPHU YTKA3UII MyXUM aXaMHUsT KacO 3Tajau.

V36exucron Pecny6nmkacu Ipesunentunuar 2017 iiun 7 despangarn I1D-
4947-con  «V36ekucToH PecnyGIMKACHMHM sSHAaja PUBOMUIAHTHPHII Oyiinua
Xapakariap crpareruscu» Tyrpucuaaru @apmonu Ba 2018 #iun 25 oktsiopaaru [1K-
3983-con «Y36exncTon Pecry6iukacnaa KHME CAHOATHHH 5Ka/1all PUBOKIIAHTHPHUII

1 V36ekucton Pecniybmuxacu Ipesunentunuar [1D-4947 «Y36exucTon PecnyOnukacHHn sHaAa PUBOKIAHTHPUII
Oyiinda xapakatiap CTPaTEeTHsCH » TYFpUCHIATH (HapMOHH
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yopa-tagoupiapu tyrpucuaantu, 2017 itun 23 asrycrnaru [1K-3236-conmum «2017-
2021 ¥Wwinmapaa KUME CAHOATMHU PHUBOXKIAHTHUPHUILN JACTYpU» TYFPUCHIATH
Kapopnapu xampga wmaskyp daonustra TETHIUIM OOIIKa MEbEPUN-XyKyKUN
XyXoKaTiapja Oelrwianrad BazudaaapHu aMalra OUIMpPUINIA YOy JuccepTaius
TaJKUKOTU MyalsH Japa)kaJa Xu3maT KAJIau.

TagkukoTIapHUHr pecny0anka (aH Ba TEXHHUKA TAPAKKUETHHHHI
yCTYBOp iiyHaIuuuiapura myBopukganru. Yoy tagkukor PecmyOnrka ¢dan Ba
texHojoruscuau  puBoxiantupum VI, «KuméBuii  TexHomorusiiap  Ba
HAHOTEXHOJIOTHUSIIApy YCTYBOP HYHAIUIITUTa MyBODHK Oa’kapHiIraH.

Jluccepranusi MaB3ycH OYVilMYa XOPM:KHMA WJIMMH TAAKHKOT/IApP INAPXH>
JIyHEHVHT MIMHANM MapKas3JIapy Ba OJIMM YKYyB IOpTiIapuaa KOMIO3WLIHOH MOJUMEP
Marepuaiap Ba yjJap acocuaa KOIUIAMAJIAp SIPATHUINTa WYHAITHPUITaH WIMHAN
M3JIAaHUIUIAp JKAXOHHUHI €TaKkyd WIMUKA MapKaszjapy Ba OJUH  TabiIuM
Myaccacanapu, kymianaH, Istanbul Technical University (Typkus), Technische
Universitat Munchen (I'epmanust), Slovak University of Technology (CnoBakusi),
Chonnam National University (Kopes), Ebonyi State University (Hurepus), Indian
School of Mines (Xunaucton), Yunnan University (Xuroit), Southwest Petroleum
University (Xutoit), JlatBus @A cununr Ilonumepnap MeXaHHUKAaCH UHCTUTYTH,
JlomoHocoB Homuaarn MockBa pgaenar yHuBepcutetd, PDA cununr H.C.
OHHUKOJIONOB HOMHUJArd CHHTETHUK MOJUMEp MaTepuaiyiap WIMUKA-TaAAKUKOT
nHCTUTYTH, POA cunuHr CemeHnoB Homugaru Kumé guznkacu nnctutytu, Ko3on
HOMUJAru MetaitonoJmMep TU3UMIIAP MEXAHUKACH UHCTUTYTH, benapycus M®OA
CUHUHI SHru Marepuaiyiap KUMECH MHCTUTYTH, benopyc naBiaT TEXHOJIOTHUS
KUME TexHoJorus HHCTUTYTH, W.KapumoB HOMIM TOIIKEHT AaBiaT TEXHHKA
yauBepcuTeTH «®aH Ba TapaKKUET» NaBlaT yHHTAp KopxoHacuaa (Y30eKHCTOH)
0
bl
u
6 Hkxwinamum xoMaménapujaH KOMITO3UIIMOH TMOJIUMEpP MaTepuajiap HUILiad
YUKApPUII Ba aMaiuETAa KyJulamra Ouj KaxoHJa oiaud OOopwiraH TaaKUKOTIap
faTmwxkacuaa KaTop, )KyMmiaaaH, KyWniard WIMHN HaTWKajaap OJMHTaH: IeJUTI0N03a
OAKJIOBYM MKKUJIAMYM XOMaIénap/aH Erou-KUPUHAWIN TUTMTAIap UILUIA0 YUKUIIT
pexuHosoruscu apartunran (Jlateus @A Erou kumécn MHcTuTyTH, MOCKBa YpMOH
KY>KaJlU'M WHCTUTYTH, Poccusl); KOMIIO3ULIMOH TMOJIMMEP MaTrepuagiap Ba
ROIUIaMaJJapHUHT camapaliv TapkuOiaapy, yIapHUHT OJIHUII YCY/UIapy XaMJa Uiuiad
NIMKAPUII TEXHOJOTUSACUHUHI PEXXKUMIIAPU SIPATUIITAH Ba MaBXKyZ TEXHOJIOTHSIIAP
acocuja JeTajuiap Ba KOIUIaMaJapHUHI TEXHOJOTHSJIAPU TAaKOMUJUIAIITHPUIITAH
¢Chonnam National University, )Kanyouit Kopes); opranuk moaaaiapHu aHUKJIAII
Ba axpatu6d onuin ycymnapu anukiaanrad (Indian School of Mines, XuHaucToH);
AKKUJIAMYM  MaxCyJOTJapJAaH KOMIIO3WIIMOH TMOJUMEpP Marepuauiap umiad
YHKapUIl ycyiiapu TakoMmusuamrupuiarad (Ebonyi State University, Hurepus).

2 Jlucceprauus MaB3ycH GYHua XOpUKUIA HIMMIT TaJIKUKOTIIAP APXH:
https://www.researchgate.net/publication/24238348, https.//www.academia.edu/7655786,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2635672, https://www.academia.edu/ 4411418,
https://doi.org/10.1002/app.27592 Ba Gomika pecypciap.
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CounnyByaH KyKyH Ba KOBYIIKOK OKYBYaH [OJUMEpiap, COYMIyBYaH
OpraHOMHUHEPAJI UHTPEAUEHTIAPHU apalalliTUPUII XaMJ1a KOMIIO3UIMOH MOJIHMED
MarepuaylapyuiaH TOMOT€H KOMIO3WIHMS OJIMII KYpPWUIMAacHHHM SIpaTUII Ba
TEXHOJIOTUK PEXUMIIAPUHU HIUIA0 YMKHUII Xamjaa yliap acocuja Jerajuiap Ba
KOILJIAMAJIap OJIMII TEXHOJOTHUACH TAKOMUJIIAIITUPUIITAH.

JlyHéna WKKWIaMud pecypciiap Ba ToiuMep OOFJIOBUMIIap —acocujia
KOMITO3UIIMOH TMOJUMEpP MAaTepuaUlapHU MIUIA0 YUKAPUIIHUHT  caMapaiu
KOMITO3HIIMSUTAPY Ba TEXHOJIOTHSICHHU WIIIA0 YUKHIN OViWYa KaTop, >KyMIIaJiaH,
KyWHJard yCcTyBOp HyHanmuuuiap/ia TaAKUKOTIap oJuO OOpUIMOKIA, >KyMJIaJaH:
KYPUJIMaHUHT TY3WIHIIH, KOMIIO3ULIUS TApKUOMHUHT TypU Ba MUKIOPUHU
TabCUPUHM AaHUKJIAII, OpPraHOMHUHEpan TYJIIUPYBUM MOJJajap Ba YyJIApPHUHT
apayanMaIapuHUHT  (U3UK-MEXaHUK Ba (YHKIHUOHAT XYCYCHSTIApu Oyinua,
3aMOHaBUM caHoOAT Tajabjapura >kaBoO OepajguraH MalllMHACO3JIMK Ba OOIIKa
coxajap/la KeHT KYJUIaHWJIaJuTaH, SHIINIITra YuaamMid, TeOpaHuIIHU I0TYBYU Ba
3aHrJamradapJonuIid  KOMIO3UIIMOH  TMOJUMEP  MaTepuaUlapHU  OJIMII
TEXHOJIOTUACUHH UIILTA0 YUKMIIL

MyaMMOJIAapHUHI YPraHWIranjaiuk aapaxacu. [loivmepnu Ba momumep
KOMITO3UITMOH MaTepuaulapHuHT puBoxianumura A. Hayashi, C. S. Hulemand, R.
Morgen, A. D’ Amore, G. Akovali, C.H. Xypxkos, B.B. Kopmak, H.C. Exukoionos,
A.A. bepnun,A.Jl. SAxosneB, B.A. bensiii, C.C. HermaroB, M.A. Ackapos, C.III.
Pammpgosa, M.C. Akytun, FO.C. JlumaroB, K.C. HermaroBa Ba Oomika oimmiap
MyaiisiH xucca Kymrannap. CouuminyBY4aH Ba KYKYHIM  MaTepUAILIapHU
apajalITUpUII Ba Ky (YHKIUSIM KOMIO3UIIMOH Ba MOJUMEpP MaTepHaUIapuHU
Tal€piall Ba yJIapHUHT XyCYyCUSTIAPUHU YPraHUII TEXHOJOTHUSICH Ba KypUIMACUHU
uniad yukumaa sca A. Kymap, M.M. Ilepaman, b. Apkac, C. I'epacapuc, P.
I'ynxue, FO.M. T'yceB, B.B. Kadapos, N.H. Jlopoxos, .M. bopoaynun,
A.Jl.SIxoBnes, JI.A. BouakoBa, A. X.lOcynoekos, A.B. Ctpyk, B.I1. Cotomko, A.A.
PuckynoB, A.C. U6onymmaeB, H.C. A6en, I'. I'ymamos, IO.U. Makapos, O.
beppytu, IM boponynun, C. Xapsyn, M. A. bakun, 0. /1. Bugunees, /1. N.
Mengnenees, A. U. 3autces, [1. B. Cyxopykos, ['.I'. Canomarun, A.M. JIacToBTCEB,
N.M.IInexanos, H.FO.TanuianoB Ba 6omika kymiad oiumiiap Y3IapuHUHT MyausiH
XYCCAJIapUHU KyLITaHiaap.

Mapxxy WIIJTApHUHT TaXJIWIU Kypa, KOMIIO3UIIMOH MaTepuaUlapHU WILTa0
YUKHIIIA KYKYH, EMUITKOK OKyBYaH Ba COYMITYBYAH MaTepUasliap XxaM/ia yJIapHUHT
apajalmMajapuHu  KyJUlall, IIyHUHT/ACK, «COYMJIYBUAHJMK» Ba «EMHUIIKOK
OKYBUYAHJIMK» XOJIMCACH €TapJIM Japakajia YpraHuIMaraHaIuruHu TabKuiad yTuii
xou3. IllyHra xkypa, coumnyBYaH Ba ENUIIKOK OKYBYaH MaTepHUaIapHU
apajalITUPUII KapaCHUHU MaTeMaTUK TaBcudail Ba OamopaT KUJIUIITa UMKOH
OepajvraH yHuUBepcasl OOFIMKIMKHUA TOMHUIN xaM MyamMmonuaup. LllyHunrmexk,
OpraHOMUHEpAJl  COYMWJIYBYaH Ba  COUIIKOK  OKyBYaH  MaTepHaJUlapHU
apaJlallITUPYBUM KypPWIMAQJIAPHUHT O€pWiraH yHyMaOpJurd Oyiinmda Oapua
KOHCTPYKTUB TapameTpiiapuHu (OapaOaHHMHT aWIaHWII TE3JUTH Ba DHEPTrHs
cappunu) xuco0aad YMKWIT WMKOHHSATHHU OepajuraH TEHIJIaMaJapHUA OJUII
MakKcau/ia, TypJid X1JI PEOJIOTUK XyCyCHUsTIapra 3ra OyJaraH OpraHiK Ba HOOPTaHUK

8



KYKYHJIU apajialliMajapHd TOMOTEH apaJlAllITUPHUIN Y9IyH Ha3apuid YpraHuill
YyTKa3um kepak. Maskyp naumccepranus HIIA Ym0y MyaMMOHU Xald KWJIUIITa
OaruIIIaHTaH.

TaaKNKOTHHUHT JTHCCePTAIUS OakapuJraH WIMHN-TAAKHUKOT
MyacCaCAaCMHMHI WJIMMI-TAAKMKOT UILJIAPH peKajapu OWIaH OOFJIUKJIMIH.
Huccepranus tankukotu Mcinom KapumoB Homuparu TONIIKEHT AaBiaT TEXHUKA
yHuBepcutetTu «®PaH Ba TapakkuéT» YK maMuil-TagkMkoT HIILUIapU pekacura
MyBohUK NoeA-12-96 «Opranmk Ba HOOPTAaHMK JKHCMIIA Ba KyKyHJIApHU
apaJIallITUPHII TEXHOJIOTUSACH Ba KyPHJIMAJIAPUHYU UIILIA0 YUKHII» IOKOPH Ky9JIH Ba
Kyl GYHKOASIIA  KOMIIO3WIIMOH MaTepuauiap Ba yilapjaH Tal€piaHaauraH
Oytomnap yuyH matepuamuiapy (2015-2017 iii.), NelllIM-A-12-95 «Tona (xom
maxTta) OwWjaH ¥y3apo TabCHpP KWIYBYM KPUCTAJUIAHUIN TOJMMEPJApH acocuia
WITKAJAHUTI-CHIUIAINTa  YUAAMIIM  HAHOKOMITO3UTJIApPHW  WNUTA0  YHKAPHII
TEXHOJIOTMSCHHH HILIa0 ynukuim» (2015-2017 i), NeIl13-20170927401 «Metami-
MOJIMMEP-KOMITO3UT-TOJIAJU MaTepuasliap OusiaH y3apo OOFIMKINK/IA UIILTaiIUraH,
MAIIMHACO3IMK YYyH HWIIKAJAHUII-CHIININTa YUJaMIIM, AHTUCTATUK-UCCUKIIHK
YTKa3yBUaHIUK XyCYCHUSITIIapura »5ra, OJIUHAAH OEJNTWIaHraH KOMIIO3UIIMOH
METAUI-TIOJIUMEP MaTepHaIJIapHU HUIUIa0 YUKAPUII TEXHOJOTHSICUHU HIILIA0
gukui (2018-2020 iit.) maB3ynapuaaru GyHIaMEeHTAN Ba XalKapo JoWuxaiapu
noupacua oaxkapuiras.

TagKMKOTHUHT MaKcau oJIMMEpJIap Ba OpraHOMHHEPaJ
TYJIIUPYBUMIIAPUHHN apajalliTUPUIIT XaM/a MAIIMHACO3JIMK YIYH KV (QyHKITHASITH
KOMITO3HMIIMOH MaTeprajuiap OJIMII TEXHOJOTHSICHHH WIIIA0 YMKUITHUHT Ha3zapuit
Ba aMajiuil acocjlapHH MIIA0 YMKUIIIAH nOopar.

TagKukKoTHUHT Basudaiapu:

KYKyH Ba CHUINIKOK OKyBYaH OpraHOMHUHEpaJ  WHTPEIUEHTIApHU
apaJIallITUPHII )KapaEHUHUHT XO3UPTH XOJaTHHU Ba yJIap acoCH]la MAIIMHACO3JIUK
KOMITO3UIIMOH MaTepuayiapy Xamja yjap/iaH MaxcyJIoTiap Uiuiad YuKapuil yayH
Oup X1 TapKUOHU OJIUII KypUJIMAaCUHU YPTaHUIIL;

MAaIIMHACO3IMKIA OUp XM TAPKUOIU KOMITO3UIIMS BA KOMITO3UIIMOH TTOJIUMEP
MaTepHaILIAPHU OJIUII YUYH Y3JIYKCH3 HIIJTIOBYM KYPUIMAHUHT ONITUMAJ T€OMETPHUK
Ba WII NIapaMeTpiapyHU aHUKJIAIra UMKOH OepajJuraH, OKyBYaH OpraHOMHUHEpa
UHTPEIMCHTIap Ba  KyKyH TIOJIMMEp  MaTepHAUIapHU  apaJlalllTUPHII
TEXHOJIOTUSCHHY Ha3apHil Ba SKCIIEPUMEHTAN TAJIKUKOTIIAp YTKA3HIII,

MaxaJUIMi XOM amé acocuja COYWIYyBYaH KYKyH Ba CIHUIIKOK OKYBYaH
NoJIMMepiap, COYWIYBUYAH OpPraHOMHHEpAJ WHTPEAUCHTIIAPHU apajaIlllTHPHUIIT
XamJia KOMIIO3UIIMOH TIOJUMEp MaTepuaUlapujiaH Oup XU KOMIIO3UIUS OJIHIII
KYPWIMACHHH SIPATUII TEXHOJIOTUSCUHU TAIKUK KAJTUII Ba MIIIA0 YUKHIIL,

MAaITMHACO3/IMKIAa KOMITO3HMIIMOH TOJUMEP MaTepHAIIapHU OJIMII  yIyH
ENUIIKOK OKyBYAaH TMOJMMEP Ba OpPraHOMHUHEpPAN TYIAUPYBYH MOJJATaApUHA
apaJIAlITUPHIN KAPAaGHUHUHT ONTHMAJI TEXHOJOTHUK PEKUMIIAPUHU aHUKJIAII Ba
AKCIIEPUMEHTAJT TAAKUKOTIAp YTKA3UIII;

OpraHOMHHEpaJl TapKUOWW KuUcMJlapra sra OyiraH cOYMiyBYaH, EMUIITKOK
OKyBYaH Ba KYKYHJIU MIOJUMEpJIapAaH OUp Xyl KOMITO3HIIHS OJIUIII Ba yJIap acocuaa
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MAIlIMHACO3JIMK MAaKCaJJlapi YYyH KOMIIO3UIIOH MOJUMEpP MaTepUaljiapu OJMII
TEXHOJIOTUSICUHYU YPTaHUIIL;

MaxXaJUIMi XOMal€napJaH COYMIyBYaH, KYKYH Ba ENHUIIKOK OKYBYaH
MoJIMMEpJIap Ba OpraHOMHMHEpal TYJIAUPYBYM MOJJAJApUHU apajallTHPHUIL Ba
MaIllMHACO3JIMK ~ MakKcajjapujaa Kym (QYyHKIUSIA KOMIIO3UIIMOH — TOJIUMEP
MaTtepuasiap, KorjaiaMaaap Ba AeTauiap OJUII Y9yH UIUIA0 YUKUAITaH TeXHOJIOTHs
Ba KyPUJIMAHUHT aMaJIMil Ba UKTUCOAMHN KUXATIAPUHU aHUKJIALIL;

WIiad YMKapuIl I[IapouTHAA Takpuba HWIIIad YHKAPHUII CHHOBJIAPHHHU
VTKa3uIm Ba KYm (QYHKIUSIA KOMIIO3WITMOH TIOJMMEpP MaTepuauiapaaH
¢oiifanaHuin Ba TEXHUK-UKTUCOAUN caMapaJOpIMKHU XUCOOIaIll.

TaakuKOTHUHT 00beKTH cudaTuaa KypyMm, TpaduTt, TaJlK, KaOJWH, TOIAIN
WA, TaXTa TOJACH, IEMEHT, BOJIACTOHUT, FOKOPH 3WYJIMKKA 3Ta MOJUATUJICH Ba
MOJIUIIPOINMIIEH aCOCH/1a OJIMHTAH MOoJuMep OOFIOBYMIIAP, KOMITO3UIIMOH MOJUMED
marepuamiap: AIIDK-1, AIIDK-2, AIIIK-1, AIITIK-2, AUIIEK-1, AUIIGK-2,
AMIIINIK-1 Ba AWIIIK? , AUD/-16, nubyrtundranar, HOIMITUIEHIOIHMAMUH,
rpaduT, IIUIIA TOJIA, TaJbK OJHUHTaH.

TagKUKOTHHUHI NpeAMeTH OpraHOMHHEpald HMHIPEIUCHTIAp  OujiaH
TYJIAUPUITAH COYUIYBYAH KOMIIO3UILIMOH MOJMMEP MaTepHaUIAPHUHT TOMOTECH
TapKHOWHU  V3JIAIITUPUII Ba OJIMII  MakKcaauja, COUYMIyBYaH KYKYHJIU
OpraHOMUHEPAJI HHIPEAUCHTIAPHU apTAIITUPUII TEXHOJIOTUSICUHH MIIIA0 YMKHIII
Ba YCKYHACHHH SIPATUIN Ba MaKOyJl TEXHOJIOTHK PEKUMIAPHU aHUKIAI, KYKYHIIH,
ENUINKOK OKYyBYaH IIOJMMEpJIApHH OpraHOMHHEpajl HHIPEIMCHTIap OunjiaH
apajalliTUPUIIl Ba MAIIMHACO3JIMK Makcajuiapuaa Kyn (YyHKIUSIA KOMIIO3UIIMOH
MOJMMEP MaTepuajliap Ba KoOIJlaMmayiap OJMII TEXHOJOTHSCH €paamMujia OJWHTaH
KOMIO3UIIMOH TOJUMEpP MaTepUuaUIapHUHT (PU3UK-MEXAHUK, TeOpaHUII-TOBYII
IOTYBYM, AHTUPPUIIMOH Ba TPUOOTEXHUK XYCYCHUSITIAPUHU TAJIKUK KWIHIIIAH
noopar.

TagkuKOTHUHT ycaysaapu. Juccepramus wmmHM Oaxapunyia WK -
CHEKTPOCKOMHS, peHTreH (azanmu Taxiui, AuddepeHuan-TepMUK TaxJInI XaM/a
OJIMTOMEPJIAPHUHT, 1acTU(UKATOPIIAPHUHT, KOTUPYBUYMJIAPHUHT,
MOJIMMEPJIAPHUHT Ba KOMITO3UIMSJIADHUHT (U3UK-KUMEBUN Ba (U3UK-MEXaHUK
XOCCaJapWHHU aHUKJIAIIa YMYMUN CTaHAApT yCyJapuaaH (poiiaaaHuraH.

TagKMKOTHUHT WIMMIA SIHTWJINTHM KyHugaruiapaad noopar:

COYMJIyBYaH OpraHOMHUHEpal WHIPEIUCHTIAp, KOBYIIKOK-OKYBUYaH Ba
KYKYHCUMOH  TOJUMEPJAPHUHT  apajlaliTUPUII  >Kapa€HU yUyH Yy3JIyKCHU3
XapakarJiaHaIUTaH apajalliTUPUII KypUIMacu KUHEMATUK CXEMaCHHUHT ONTHUMA
BapUAHTH UILIA0 YUKWITAH Ba aCOCJIAHTaH;

Hazapuil TAAKUKOTIIAp HaTWKajlapura Ba KWHEMATUK CXEMaHUHT aHUKJIaHTaH
ONTUMAaJI BAPUAHTUTA ACOCIIAHUO, STHTU TEXHOJIOTHSI UIIIJIA0 YMKUITaH XaMJ1a KyKyH,
EMUILIKOK OpraHOMHHEpA TYJIAUPYBUM MOJJAapd Ba OKyBYaH MOJIUMEpIap
acocuia, OMp XWJI KOMITO3HIIMSUTADHU OJIMII MMKOHWHHU OepaauraH, KyKYyHJIH

2 A6en H.C. Tuc. «Camapajiu KOHCTPYKIMOH KOMIIO3HLMOH HOJUMEDP MAaTEpUAJLIAPHU APATHUIL Ba YIapaH IaxTaHu
KaifTa UIIa MalTuHAIAPH TEeTANIAPUHA OJIMII TEXHOJIOTHSACHHY HILTa0 aukum», 2014#. 205 6.
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MOoJIMMEp Ba COYMIYBYaH OPTaHOMUHEpA]l WHTPEAUCHTIAPHU KaWTapyBud
apaJIallITUPUIL YUyH OPUTHHAN KypUiIMa spaTUiIraH,

UIUIa0 YMKWITaH TEXHOJOTus Oyiihya Ba IIyHra MOC paBHIJIa TECKapu
y3JyKCU3 HIIJIOBYM SIPATUITAH KypUJIMaHU YpPHATHUII OPKAIM KYyKyH, EHMUIIKOK
OKyBYaH MOJUMEP MaTepuauiap Ba COYMJIyBYAH OpPraHOMHMHEpAN TYIAUPYBUYU
MOJJIaJITApUHK apajalliTUPUII OPKAJIM KOMITO3HMIIMOH TMOJMMEpP MaTepuaIapHUHT
bu3NK-MexaHuK,  TeOPAaHUII-TOBYIIHU  IOTYBYM,  aHTU(DPULIMOH-EHUIMINTA
YUIAMITIIIAK XYCYCHUSTIAPUHU OITUPHIIT HMKOHUSATIAPU WIMHMA acCOCIIaHTaH; UIab
YUKUAJITaH TEXHOJIOTHS OViinYa Ba sSipaTHJITaH TECKapHU apallallITHPUII KypHUIMacHhIa
MOJIMMEpIIap Ba OPraHOMHUHEPAJ TYJIIUPYBUYH MOJIajapy apajlaliMacuIaH OJMHIaH
KOMITO3HMIIMOH MaTepUaUTApHUHT  (U3UK-MEXaHUK, TPUOOTEXHUK, BUOpaIHs-
TOBYIITHU IOTYBYM Ba aHTUPPHUKIMOH Xycycustiapu 1,5-1,8 6apobap omranmuru
aQHWKJIAHTaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIapy Kyluaaruiapaad noopar:

TOMOT'€H TapKUO OJUII MaKcaaua MoJIMMEp MaTepraiap Ba OpraHoMuHepa
TYJIIUPYBUMJIADHU PEBEPCUB  apallAlITUPUIIHUHT caMapaid yCcyidu unuiad
YUKUJITaH Ba Y3JIYKCH3 XapaKaTiaHyBUYM PEBEPCHUB apaalliTUPHUII MOCIaAMACUHUHT
acJ1 mapaMeTpJiapy Ba KOHCTPYKIUSJIAPU aHUKJIAHTaH;

TOMOT€H TapKUO OJIMII UMKOHUATUHU OepajuraH MoJIuMep MaTepuaiiap Ba
OpraHOMHHEpANl TYJIIUPYBUMJIAPHU PEBEPCUB apajalliTUPUII MOCIAMAaCUHUHT
Y3IyKCU3 XapaKaTIaHyBUX KyPHJIMACH UITUTA0 YMKUJITAH XaMm/1a yJIapHUHT ONITHMAIT
Ul peXuMU OenruiaHrad, Oy 3ca ylap acocHuja MalllMHACO3JUK YYyH IOKOpHU
(Gu3HK-MEXaHUK, aHTU(PPUKUUOH-EHMINIIOApaol, BHOpALUsA-TOBYIIHA OTYBYH,
KOPPO3US0apIOUIIMK XyCycUsiTIapura »sra OyiraH KOMIO3ULKOH IOJIUMED
MaTepHuaIapy OJIMHTaH.

OJIMHraH HATHKAJIAPHMHT WINOHYIMJIMIHM HA3apUi HaTWKaJapHU JOUMHUI
UIUIAlIUTal YCKyHaJa COYMJIyBUaH TMOJIMMEp MaTepuajijiap Ba OpraHOMHHEpas
TYJIIUPYBUMJIADHU PEBEPCUB  apallallITUPUIN HATIKACUIA OJMHTaH Taxpuoa
MaBIyMOTJIapu  OWjlaH  TakKKOocCjall  OpKAJId  OJWMHTaH  HATHKAJIAPHUHT
UIIOHWIMJINTUHU KUECUHN HAa30paT KWJIKII OuiIaH acocliaHuO, KOMIO3UIUSTIAPHUHT
bu3uK-KUMEBUH, (UBMK-MEXaHUK Ba TPUOOTEXHUK TAIKUKOT YCyJUIapUIAaH
dolimaaHUIITHUHT KOMOMHAITUSACH OWJIaH W30XJIaHA M.

TaagKUKOT HATHXKAJIAPUMHUHT WIMHI Ba aMaJIMid aXaMUATH.

TaakuKOT HATWKATAPUHUHT WIMHA axaMUSATH TOJIMMEp MaTepuaiiap Ba
OpraHOMHUHEPAJl TYJIAUPYBUMIIAP aCOCHAA OJIMHTAH KOMIIO3UT apajialliMajapHUHT
TOMOTCHJINTH CcUdaTUra TapKUOWH OMUJUTAp Ba TEXHOJIOTHK PEKUMIIAPHHHT
TabCUPH KOHYHHUSATIAPUHUA YPHATHUIN OPKAJIM IIHCKJIM WITYA OPTAaHHHHT ONTHMAJ
napaMeTpJapuHu Hazapui JKMXaraaH acociad Oepuill Ba IOKOpU cudaTiu
apaJIallITUPHII Ba TOMOTCH apajlalliMaapHU OJIUIII MMKOHUHU OepaJuraH Kypuima
SPATUIII Ba yJIap acoCHia FOKOPH (DU3UK-MEXaHUK, aHTU(DPUKITMOH -SHUITUIIIOAP 101,
BUOpAIUSA-TOBYIITHU I0OTYBYH, KOPPO3USIOAPIONIINK Ba TPUOOJIOTHK XyCyCcUsATIapra
sra OyJiraH KOMIO3UIIMOH MOJUMEP MaTepuauIapHU OJIMII OWJIaH M30XJIaHaId. Ta
XU3MaT KWIAJIH.
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TagkMKOT HaTHXKAJTAPUHUHI AaAMAJIMM aXaMHUATH KyWM OpraHOMHUHEpal
UHTPEUMEHTIApHUA Ba MOJMMEpP MaTepUalIapHU apallaliTHUPUIL, IOKOPU CU(aATIH
TOMOTEH COYMIIyBUaH KylMa apajanmanap O )KapaéHUHU KaJaUIallITHPULLIAH
nbopat 0ynuo, yjnap maxTaHd KakTa WIUIALl CAHOATH MallMHa Ba MEXaHU3MIapu
UIIYA OpraHjiapyja MWIDIATUII YYyH T[axTa XoMmamécu OwiaH QpUKIUOH
OOFIMKIMKIA HWIUIAMAWraH [OKOpHM  (U3UMK-MEXaHUK Ba  aHTU(QPUKIHUOH
elnuImoapaoII XycycusiTiiapra 3ra OyJarad UIIKAJTaHWII Ba TEOpaHUIIl IApOUTHIA
WIUIAIATAaH MaxTa To3ajJall MallMHAJIapd Ba MEXaHW3MIIAPUHUHT HIIYU
Oopranjiapuja, MaxTaHU KalTa HIUIall Ba EF-MOM caHoaTuAa (podganaHuIl y4yH
KOMITO3HIIMOH MOJIMMEP MaTepUaJUIapHU OJIUIITa XU3MAaT KU IH.

TaakukoT HATHKAJAPUHUHI sKopui KwimHumu. [loaumepnap Ba
OpraHOMMHEPAJ TYJAUPYBUMIAPUHM apajaliTHPUII XaMmJIa MAIIWHACO3JIMK YYyH
Kyl (YHKUMSUIM KOMIIO3MIIMOH MAaTe€pUaiap OJIMII TEXHOJOTUSICMHU HWILIA0
YUKUIIHUHT Ha3apui Ba aMaliuii acociapu OyirYa OJIMHTaH WJIMHUN HaTHXaiap
acocuaa:

Nuuia®  yukuiradn aHTUQPUKIMOH Ba  aHTU(PPUKIUMOH-SHMIMIIOAPI0II
KOMIIO3UIIMOH MaTepuajylap Ba yjap acocuaaru koruiamanap [luckeHT maxra
TO3aJIalll 3aBOAUAA TO3aJOBYM Ba BEHTWUISTOPJIAPHUHT WIYU OPTaHJIapU[Ia, HKUH
Ba JIMHTEp KOpIyclapu CHPT lo3acuja KomiamMa cudarujga >KOpU STHIraH
(«(PAXTASANOAT ILMIY MARKAZI» AXuaunr 2021 #iun 4 nexabpmaru 02-
11/483-con mabaymoTHOMacH). Hatmkana, niad Yukapuin OMHOJIApHIA IOBKUH
napaxacuHu 7-24 nb ra macautupui, naxra MallMHAJIAPU Ba MEXAHU3MIIAPUHHUHT
um yaymaopaura 7-14% ra omam, xapaxkartiap Ba KyBBaT capdu 7-12%ra,
ypyriapaunr Mmaigananuimm 0,18-0,36% ra, maxta TOJACMHHUHT IIMKACTJIAHMIIN
0,5-0,7%ra xamMalTUpHII UMKOHIUHH OepraH;

nuuiad YuKWIrad Kyn (yHKIMOHAUIM KOMMO3UMIMOH Korutamanap lluckeHt
maxTa To3ajall 3aBOJIM/la YaHT IOTYBYM TapHUTYypajap Ba TUILIM TO3ajaruwiapaa
naxTa TOJACUHM YUKUHAWIAPJIAaH To3ajlall >KUH Ba JIMHTEp KOPIyCJHaph CHUPT
1o3acujia xxopuit atunrad («(PAXTASANOAT ILMIY MARKAZI» AXuunr 2021
iiun 4 npexabpmarm 02-11/483-con mabaymoTHoMacu). Harwmkamga, To3amnari
*apa€HuJla TaxTa TOJACHMHM MEXAaHMK NIMKACTJIIAHWII Ba 4YaHr IOTYBYHU
TFapHUTYPAJIAPHUHT XU3MAT KWW MYJJATUHU OLIUPHUII OPKAJIA YaHT MUKIOPUHU
50% ra kaMaWTUPUIIT IMKOHUHU OepraH;

Ky (YHKIMOHAJUTM KOMIIO3UIIMOH MOJIUMEDP MaTeprasuiap Ba yjiap acoCUAaru
netamnap [luckenT naxra to3anam 3aBoauaa sxopuid aTiiirad («<PAXTASANOAT
ILMIY MARKAZI» AXuuuar 2021 #un 4 gexabpmarm  02-11/483-con
MabiaymoTHoMmacH). Hatwxkana, [IuckeHT maxta To3ajail 3aBOJUHUHT UKTHUCOIUN
camapaaopauruiu 483,0 MITH. cyMra omMpHuIl UMKOHUSITUHU OepraH.

TagkukKoT HaTHKAJAPUHU anpodanusicn. TaaKUKOT HaTWXKajgapu 8 Ta
pecnyOnuka Ba 4 Ta Xankapo KoHpepeHIusIapia MyxokaMma KUJInHTaH.

TagKuKOT HATWKAJAPDUHMHI JbJOH KWIMHranauru. Jluccepramus
MaB3ycu Oyinya sxamu 32 Ta wiMui unuiap von stwirad. Hlynapnan 18 ta mnmuii
MakoJia, Iy XymiangaH, 12 Ta makoyia pecrmyOinka MHKECHIA Ba 6 Ta Makosa
JOKTOPJIUK JUCCEPTALMIIAPUHUHT aCOCHI MIMHI HaTHKATAPUHU HAILP 3TULI YYYH
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V36exucron Pecrny6rmukacu Omuit Arrecramuss KOMHCCHSCH TOMOHHAAH TaBCHS
ATWITaH XOPWKUH KypHAJIapa HallIp dTUIITaH.

JluccepTauMsIHUHT TY3WJIMIIN Ba XaxkMu. [luccepranus uimm 186 caxudana
0acu s>Twiran 6ynuob, y Kupuil, odTu 000, xynoca, doiganaHuiarad aagadbuétiap
pyiixaTu, wioBanapjaH uoopar.

JTNCCEPTAIIMSTHUHT ACOCHUN MA3ZMYHHU

Kupum kKucMuga auccepranusi MaB3yCHHHHT JOJ3apOJIUTIH Ba axaMUSATH
acociab Oepuiran, Makcaj Ba Bazudaiap MaK/UIaHTHPUITaH, TAIKUKOT 00bEKTH Ba
IpeIMeTH AHUKIAHIAH, TAAKUKOTHUHT Y30exuctoH Pecry6imkacuma daH Ba
TEXHOJIOTHSJIADHA PUBOKJIAHTHPUIIHUHT YCTYBOp HYHAIMIIIAPUTA MYBOGHKIUTH
OCNruiaHraH, TAJAKUKOTHHHI WJIMHH SIHTHJIWTH Ba aMalldid HaTwxkajdapu OacH
KWJIMHTaH, OJJMHTaH HATIOKAJIADHUHT WJIMHKM, Ha3apuil Ba aMajuil axaMHSITH OYHO
Oepunrad, TagKUKOT HATWKATAPUHUHT aMalira OIIUPIIITAHINTH, WIUIAPHU
CHHOBJIaH YTKA3UIIl HATHKaJapH, HAIIP STUITAH UIILJIap Ba AUCCEPTAIUS TYy3UINIIN
TYFPUCH/IA MABIYMOTJIAP KeATHPHUIITAH.

Huccepranusauar «KyKyH Ba €NHIIKOK OKYBYAaH OpPraHHK-MHHepPaJ
HHIPeTHEHTJIAPHA apAJAIITHPHIN KaPaéHMHHHI XO3HPIrd X0JIaTH Ba
MAINIHHACO3JIMKAA KOMIIO3MIIMOH MaTepHa/Liap Ba yJapJAaH MaxcyJoTJap
HILIA0 YMKAPUII YYYH OHP XMJ KOMIO3UIHUSIHM OJHUIN KypujaMmacu» eb
HOMJIAaHTaH OWpHUHYM O00WJa OpPraHMK Ba HOOPTraHMK MaxXaUIMh Xomariénap
acocWIa KYKYHJIM OpraHOMHHEpadl WHTPEAUCHTIIADHU apajallTHPUII YIyH
TEXHOJIOTUK >KapaHjiap Ba MaBXKyJ 3aMOHaBHH KypWIMaJapHUHT ana0uid
MaHOAJapWHW VPTaHWII Ba TaxJIWJI KWIWII, OPraHOMHHEpAl COYHIyBYaH
MaTepHaIapHU apajalliTUPUII YIYH JOUMHHA WIIANHIATaH KypPHUJIMaHHHT OTITHMAT
yCyJd Ba CXEMAaCHHHM acoOCJIalll Ba TaHJAIl XaMmja yjlap acoCHJia MaIlMHACO3UK
MakKca/JJlapd yd9yH KOMITO3UT MaTepuajiap WINuIad YuKapuiiga KyJUlaHWIaauraH
TOMOT€H KOMITO3HIIUS OJIMII YIYH Y3JIYKCH3 XapaKaTJIaHyBYM MOCJIaMa CXeMacH Ba
ONTHMaJI YCYJIUHU acOCJIAIll Ba TaHJIAlll UIUIAPYA aMajira OIIUPHIITaH.

Anabuii MaHOanapHU VYpPraHUWIIHU TaxXJWd KWIMO, MaBXKyd YyCylaap Ba
KypuiMajap COYMIyBYaH MOJIMMEPJIap Ba OpraHOMUHEPAJl TYJIIUPYBUUIAPHU OUp
BaKTHHUHT ¥3Uja apaJallTHPHIL, TapKATUII Ba TAPKUOM OUP XHIT X0JIra KeJITHPHIII,
KOMIIO3UT TOJIMMEP MaTepualljiap Ba MyXaHIUCIMK KUCMIIAPUHU UILIA0 YUKAPHIIT
VA4yH 4YaHT apajanMaJapiHd WIUIA0 YUKAPHWINHUA TYJIWK TabMUHIAMACIUTH
aHUKJTaHAM. Ma3Kyp Uil AUCCEepPTAlMSHUHT MakcaJauHu Oenrunad Oepaaurax
BasudaJapHy XaJl KUIUIITra OaruIlJIaHraH.

JlucceprauussHUHT  «['OMOreH KOMIIO3MIHUSI OJMIN YYyH Y3JIYKCH3
HIIAWINTaH KYPHWIMAHNHT ONITHMAJI T€OMETPHK Ba PEKUM NapaMeTpIapuHu
AHMKJIAIl YYYH COYMJIYBYAH KYKYHJIM OPraHOMHHEpPAJl MHIPeIUeHTIAPHHU
apajJalTHPUII KAPaéHM TEXHOJOTHMSICHHUHT Ha3apuil Ba JKCIEePUMEHTAJ
TAAKUKOTJIApPW» €0 HOMJIAHTaH UKKHHYHM 000Ha apaJlalllTUPUII KyPHUIMACHHUHT
KYBBaTHHH, YHYMIOPJIUTHHHU Ba TEOMETPHUK IMapaMeTPJIapUHN aHUKJIAIll MaKcaauaa
COYMIIYBYAH MaTepHAIIAPHHA PEBEPCHUB apajalllTHPHIN KapaéHHHUHT Ha3apuil Ba
OKCIIEPUMEHTANl  TAIKUKOTJIAp  HATIKaJapW, [IYHUHTACK  apaJallTHPHII
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KYpWIMACUHUHT TEOMETPHK TMapaMeTpiapuHu OKCIIEPUMEHTaJ YpraHWIl Ba
Hazapui XucoO-kKUTOONap OWJaH aHUKIAHTaH HaTWXKalap OWilaH TaKKoCHall
HaTWXanapu 0a€H STUIITaH.

bupunun  HaBOarnma,  apajalITUpUIl  KypPWIMACHHUHT  KyBBAaTHHH,
YHYMJIOPJIMTUHU Ba TEOMETPUK NapaMeTpilapyuHu aHUKJIam Oyiinya Hazapui
TaAKUKOTIAp YTKazwiau. byHna, Hazapui KuxaTnaH xucoOjaml OpKalu,
YHYMJIOPJIMKHU aHUKJIaI popMynacuaan (GponganaHuiu:

Q = 60n@mR? =" A,

Oy epaa © - cermMeHT Oypuaru, paj N — IIHEKJIW BaJHUHT ailllaHUIIIApPU COHH,
aitn/nak; R- 6apabaHHUHT paguycH, M; @ - OapabaHHU TYIAMPUII AapaxacH, %o, A -
MaTEPUAITHUHT AlJIAHUII HYTMHUHT YMYMUN Y3YHIIUTH BUHTIIU BAJIHUHT OUp MapTa
alJIaHUILIKN A, MM.

Q6+1000
120m?R?*pn’
K -apanaiiTHpUIIHUHT XKaJAaJUIMTU Kyiunard gopmysa OuaH aHUKJIaHIU:
. 30
sin®= —Tep4Q
K = . Apanamrupumn O0apabaHMHUHT y3yHiurn L=———=¢opmynacu

D2ne
Oy¥nua xucobnananm, Oy spaa D - apanamrupuin 6apabaHUHUHT AUAMETPH, T, -
MaTepUATHUHT apaTalliTHPTHYATH SIIIIaIl BAaKTH.

ApanamtupryBun OapaGaHHM ITHEKJIWM BAJIWHUHT OJIMHTA CHJDKHUTHIII

o o oz 2mA
napparvHUHT Kagamu (S) ymuamiapu Kydugarnda Oymaan: S= - -

CouwmtyBuaH MaTepUaTHU apaJlalITUPUII yUyH capdaHTaH KyBBaT KyWHnaaru
MyHOca0atiap Ousnad Oenruianaiu:
N = 6847 « 107 R*LY;nsin® 2 sinp,
Oy epna: y - KyiiMa MaTepHAJJIAPHUHT COJUMIITHPMA OFUPIUTH T / cM3, B - MaTepua
TaOMUI KUSUIMTHHUHT Oypyard, apajamTapruyard MaTepUaTHUHT YpTada siiari
BaKTH Kyhuaaru (popMya OvIaH aHUKJIaH N
= nD? Lo
cp 4 Q

benrunanran dopmynagan ¢oitnanannd, Ouz XxucoOmam #ynu OwiaH
KaTapuiaurad pPEeBEPCUB apallallITUPUIN KYPHUIMACHHUHT YHYMIOPJIUTHHU
xucobnaguk:. Q = 0,4 M3/c; mHEKIM BaaHUHT amanum coHu nN=100,75 Ba 50
alnaHumy/mMuH., Oapabannu  Tyaaupum  koehduumumentu ¢ = 0.28-0,38;
NUYOKJIAPHUHT OJIJMHTA CYpPWJIUII KagaMu S1=85 MM; oOpKara KaWTHIl
nappakjapuHUHT Kajamu Sp;=65 mwm; Oapaban muametrpu D=0.16 m; Oapaban
y3ynauru L=2,2 m; cerment 6ypuarn ©=130°, éxu 2.2689 pax.

DKCHEepUMEHTal TAAKUKOT KyHHuaarnda yTkasuiaau. Tau€pianran nmappaxiap
BaJIHUHT allIaHMII YKUTa MEePIEeHIUKYISp Oynaran Tekuciaukka Hucbatan 5°, 10°,
15°, 20°, 25°, 30° Oypuak octuma ypHatuiaau Ba Oypu® kyhunau. byHna, Pe
KYBBaTHUHT WITapu CHUJDKUTAJIWTAH TMappakiapu coHWra Z Ba Iy MappakHUHT
KHSUTMK Oyp4ardHuHT Pl ra OOFIUKINTY YpraHuIIu.
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TaakuKOT HaTHXKAIApUTa Kypa, TappaKIApHUHT OJIMHTA CUJDKUIILIIAP COHUHU
Z=15, nappakiapHuHr kusauk oypuarn u=30°, kaiiTapyBur mappakIapHUHT COHU
Z,=13, Ba n,=10° 6ypuaknap KaOyJ KHIUHIN.

1-pacMaa apanamTHPUIN S KAJAUIMTHHWHT — apaJlallTHPUIN  BaKTHTa Ba
apanaliTHPHUIN [THEKIM KypWIMACHHHUHT Xap XWJI Japaxkaiard TYIIUPHUII
Japaxcacura OOFIMKIUTHHY YpraHWII HaTrKajlapy KypcaTHiraH.

100
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40

20

0,5 1 1,5 2 2.5 1, MHH

CUJDKHAII J)KagaJUTATH, K %

l.g-25 2 (,.w-}() 3 (,';—4() 4. 4\—5() 5 <;;-(‘ll 6 ml'."ll » (p”‘;,l-(\
1 — PacM. ApajJalITHPHIN 3KATAJUIMTHHE apajamTupuin Bakrura (t) Ba

IIHEKJIM apajIallITHPTHY KYPHJIMA/a TYPJIH MAKIOPAATH apJaliMaHu
TYAAupuI (@) 1apakacura 00FJIMKIUTH

1-pacmpan xkypunub Typubauku, K Kanuda kym Oyica, Oup Xui gapakajgaru
apaTAITUPHUIIHAHAT DSPUIIMININATA IIyHYa KaM BaKT Kepak Oymamau, TYIIUPHII
Japaxkacu (¢ KaH4a Kyn OyJica, apaJlalliTUPUIN [IyHYa KYT BaKTHU OJaJy Ba IITyHra
Kypa apaJlalTHPHII caMapaJopJIiTd MOHOTOH PaBHIIAa MabIyM BaKTTaua Imacas iy,
KEHUH apajialTUPUIIT UHTEHCUBIIUTY JOUMUN OYIHO KOJIaIu.

ApanamTapuIl BaKTH apajaliTHPUIT KypUJIMACHHUHT TabCHUP KYpPCATHII
WHTCHCUBIIMTUHUHT ME30HH OYIMO Xu3MaT Kujiaau. TeXHOJOTHK HyKTau Ha3apaaH,
apayamtupuil (TOMOTEHJIAI) BaKTU JEraHja apajaimMaiap TOMOTEHIUTUHUHT
IOKOPHU JJapaskacura SpUILUII YUyH 3apyp OViran qaBp TYUTYHHIIUIIN Kepak.

2-pacMaa  KypwiMa  YHYMJIOPJMTHHUHT  (a) Ba  apajalTUpHII
UHTEHCUBIUTHHUHT (K) KypuinMaHMHr Baj-IIHEKHWHT aWjaHManap COHUTa Ba
apanamtupui naTeHcupnurura (K), tynnupuim mapaxacura (@) Ba 6apabaHHUHT
muamerpura (d) (0), wmirapm () Ba Teckapu (Uz) (B) cCHIDKMTaaMraH
MappakJIapUHUHT KUSUTHK ~Oypuarura OOFJWKJIUTHHU YPraHWIl HaTHXKaIapu
KypcaTwirad. 2-pacMaad KypuHUO TypuOIuKH, KypuiaMa allaHUIIapd COHUHUHT
opTuilid OunaH 25ain/nak. pan 125 aitn/nak. rada yaymaopiaukauar 0,05 gan 0,6
M3/c.raya YCUIIM Ky3aTWJIMOKJA Ba aljJaHUNIAp COHUHUHI KymawWumm OusiaH
apaJIAlITUPUILI UHTEHCUBIUTMHUHT 82% naH 15% raya macaiuimm Ky3aTWJIMOKIA.
Kepakimm yHyMAOPIMKHHA OJHMIN MaKcaauja KylnIuMYa TaJAKUKOTIapJaH OJMHTaH
HaTWKaJlapHU XHcoOra oJiraH XoJj/aa, KypuJIMaHuHT ainanunuiapu conu 70-75 n
MuH? Kum6 KaOyn KuiuHaau. 20-pacMIard SIPH  YM3HMKJIApAaH KYpUHHO
TypuOauKu, OapaOaHHUHT AUAMETPU OIIUINKM OWJIaH TYJIIUPHI Japakach Xam
OIIaJ ¥ Ba TETUIMHYA, caMapalopJIMK XaM OIIajH, apajallITUPUII WHTEHCUBIIUTH
sca macasau. YOy mapTHU XHcoOra oyrad Xonaa, 6apabaHHUHT 3apyp AUaMeTpu
150-200 MM krn6 KaOyJ1 KHMJTHH]IH.
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2B-pacMard OTpU YH3UKIApAaH KYpUHHO TypHOAMKH, apalaliTHUpPHUII
KypHWJIMAaCHHHUHT OJIMHTA CHJDKHII ITHEKH MappakiIapHHUHT KUK OypuarMHUHT
ommmy 6unad, makcuMan 30° naH 0KOpHU dSKCTpemaln TaBcud KysaTunaaun. byxaa,
Kypunma 0,4 m%/coar Tesnmkma onTHMan caMapaaopiMKKa dra Oyimd. Teckapu
CHJDKHII Oypuaru xojaTuja 3ca, Mypakkad TaBcud aBBaJl MUHUMAJIaH YTHO, KEHHH
Makcuman opkanu yragau. LIlyHuHraek Teckapu CUDKUIIHUHT KUAIUK Oypyaru 10°
na 0,4 M3/c camapanopIMKKa SPHIIMIA M.
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2-Pacm. Kypusama ynymaopauruaunr (Q) Ba apajamrapun
HHTeHCUBJIMTHHUHT (K) BAJIHMHI — KypH/IMa IIHEKUHUHT ailJIAHUII COHUTA (a)
Ba apajamrupuin nHtencuBaurura (K), ryaaupma napaxkacura (@), 6apaéan
auamerpura (d) (6), TyFpu (u1) Ba Teckapu (12) CHIKATATUTaH (B)
NappaKJaAPHUHT KHSJIUK Oypyarura 00rIuKJINTH

[ynunraex  apanamtupuil  uHTeHcuBIurd  (K)  tyngupum (@) Ba
camapanopink (Q) mapakacuHuHr OapabaH y3yHaurura (L) Oormukmuru Oyiinda
XaM TaJIKUKOT YTKa3WJIJIH.

OKCIepuMEHTal TaJAKUKOTIAp HaTuxKajgapu OapaOaHHUHT nuameTpuHu 150-
200 MM, ona mappakJapHUHT KaaamMu S;=85 MM, TecKapu CHIDKUTAIUTaH
MappakjIapHUHT KagaMu S;=65 mwm, Oapaban y3ywnuru L=2200 MM, MHTEHCHUB
apanamrtupum koepduuuentu K=60-65%, camapagopauk Q=0,4 M3/ coar kumu6
KaOyn kwmHu. bapaban reoMeTpuk mapaMmeTpiapuHUHT. OapaOaHHUHT
V3YHJIUTUTA, apajaliTUPUII KYPWIMACHHUHT TYFPU Ba TECKapW CHDKUNIUTAH
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MappaKIapHUHT KaJaMUTa, MaxXCyJIOPJIMTUTa OOFIUKIIUTH IKCIIEPUMEHTAN Tap3/1a
TaJKUKOT KWUJIMH]IH.

NkxrHun OOOHM yMyMIIAIITUPTaH XoOJiJla, Ha3apuid Ba HSKCIEPUMEHTAI
TaAKUKOTIAPD OpKAIM AaHAIMTUK YCyJl OWjaH aHUKJIAHTaH [apaMeTpiap
DKCIIEpUMEHTANl  MapaMmeTpiapjiaH  TaxmuHaH 5%  dapk  KWiIMIIUHA
AHUKJIAHTAHJIMTUHY, Ba Oy OJAWM aHUKIWK CHUH(G YYyH KOHCTPYKIHUSJIapHU
ApaTUla MaKOYyJ SKaHIUTUHHU TabKUIA0 YTUIII MyMKHH.

JluccepTauustHUHT «MalmmHaco3/1uK MaKcajiapaaru rOMOT€eH
KOMITIO3UI[MOH IOJIUMEP MAaTepPHAJLJIAP OJIMII YYYH MaXa/UIMHA XOMAIIE acOCHAa
COYWJIYBYAH KYKYHJHM IOJUMEP Ba COYWIYBYAH OPraHOMMHeEpPAJ
HHIPEIVEHTIAPHU apAJIAIUTHPUII TEXHOJOTHSICHHU HNLIA0 YHKUII Ba
KYPUWJIMACHHHM SIpAaTHIN acocjapu» ae0 HOMJIAHTaH yduH4YHM O00maa acocuid
OMWUIAPHH AHMKJIALI, TAHJIAHTAH CX€Ma aCOCUAA OPUTHMHAJ Y3JIYKCU3 KypHJIMAaHU
unuiad YUKApuIl Ba SpaTHIl, MOJUMEpP MaTepualiap Ba OpraHOMHHEpas
TYJIAUPYBUYMIIAPHU APATAIITUPHUIL OPKAIIA, MYXaHIUCIUK MAaKCaIapy YUyH FOKOPH
¢u3nKaBuii, MEXaHWKABUW Ba TPUOOTEXHUK XyCycHUsTIapra odra Oyiran
aHTU(PUKIMOH-EHUININTA 0apIONUIM MaTepUaIapHU MIUIA0 YUKMII Ba HIILIA0
YUKApUIIIA KYJJIAHWIQJAUTaH KYKYHJIM TOMOTEH KOMIIO3MIIMSUIApHU —HUILI1a0
YUKApUII YYYH sIpaTUIraH MOJIYJUIM TyXTaMaclaH WUUIAWIATaH KypUIMaHU UIITra
TYIIMPUII Ba YHUHT WIUIAII TaMOWWJIMHU aHUKIam Oyinya Hazapuili Ba
AKCIIEPUMEHTAJ TAAKUKOTIAP HATHKaTapy KEITUPUIITAH.

IOxopunarn Hazapuil Ba SKCHEPUMEHTAN TAIKUKOTIAP aCOCUJa COYMIIyBYaH
MOJMMEPJIAp BAa OPraHOMHUHEPAT TYJIAUPMA MOIJATAPUHU apajallTUPUIL YUYH
Y3JIYKCHU3 apaJlalliTUPUII YIYH KOHCTPYKIIUSICH HILIA0 YMKWIIW Ba apajallTHPUII
KYPWIMAaCHHUHT SIPATHJIIH.

3-pacMJa TOMOTEH COYMJIyBYaH KOMIIO3WT MaTepHaJlap OJUII  y4yH
COYMJIYBYaAH IOJMMEpP MaTepuaiap Ba OpraHOMHUHEpall TYJIUpMa MOJJAIAPUHU
apajallTUPULL KyPUIMACUHUHT CXEMAacu KypCaTUJITaH.

15 13 14

1-pama, 2-6apaban, 3-1mHeK, 4-OyHKep KOIIKOFH, S-ceKuusuin OyHKep, 6-Takcumiarud, 7-06apaban
KonkorH, 8,9-kponmreitanap, 10-mydTa, 11-peaykrop, 12-3nextp asuraren, 13,14-mkusmnap,
15-TyKuMaunIvK MaTepraluaan Tail€piIanrad TacMa

3-Pacm. 'oMoreH KOMNO3MIHOH MATEPHAJIAPHH OJIMII YIYH
COYMJIYBYAH OPraHOMHHEPAJ NMOJMMepP MaTepUALUIAPDUHU Ba TYJAHPMa
MOIAJIAPUHH apAJAIITHPUII YYYH MOAYJUIH KypHJIMA HIAKJIH
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Apatunran Kypuwima — «KB-KOMPOZIT»  MUYX  KOHCTPYKTOpPJIMK
OIOpDOCHMHUHT TaxpuOa-uniad dvukapuin 0Oazacuja VpHATWIAH, CHHOBJAH
YTKa3UJIIU Ba TaXpUOaBU TOMOT€H KOMIO3ULIMSIIAp HAMYHAJapy OJUHIU.

HuccepraiustHuHT  «MalIMHACO3JIMK  MAKCaAJdapu Y4YyH TOMOreH
TapKuOJIHn KOMIO3MIMSA Ba AHTHQPUKIUOH-eHMIUIIra OapaouLIu
KOMIIO3MIMOH IOJIMMeP MATePHAJIAPUHH OJIMII YYyH MaXaJlJiuid XxoMmameénap
acocu/a COYMJIYBYAH MOJUMEP MaTepHALIIAP Ba COYMIYBYAH OPraHOMHUHEPAJI
TYJAMPYBUMJIAPDHE  apaJIAlITUPHIN  KapaéHu  yY4YyYH  JKCIEepUMEHTAJ
TAAKHKOT/IAp YTKA3UII Ba ONTHUMAJ TEXHOJIOTHK PEeKMMJIAPHN aHUKJIANID> €0
HOMJIAHTaH TYpPTUHYM O00MJa TaJAKUKOT OOBEKTIApU TaHJOBU, KYKYHIIU
MOJIMATHUIICH, TTOJUIPONMICH Ba COUYMITYBYaH OPraHOMUHEPAN MHTPEAUCHTIApIaH
noopar O0ynran AIIDK-1; AIIDK-2; AIITIK-1; AIIIIK-2; AUIIDOK-1; AHUIIDK-2;
AUIIIIK-1, myaunraek ANUS/I-16 sanokcua KOMIIO3UIMS, Y3IyKCH3 apalalliTHPHILL
KypujaMacuaa SHIM TEXHOJOTHMsS acoCHJa OJMHIaH COYWIyBYaH IOJIUMEP
MaTepHaJIapHU OpraHOMHUHEPAI TYJIIUPYBUYMIAp OUIaH apalalliTUPUIIL )KapaEHUHU
AKCIIEPUMEHTANl TAJAKUKOTIAp HATWKajJapH, MIYHUHTJEK KOMIO3UIUSIAPHUHT
ONTUMaJl TOMOT€H TAPKUOWHU OJIUII MaKCaJIuJa TEXHOJOTHUK KYpCaTKUUJIAPHUHT
XyCyCUSTIapU Ba CaMapaJopiurd, MaxTa XOM ameécu OWwiaH y3BUU alloKaja
UIUIalIUraH KOMITO3UIIMOH TIOJIMMEP MaTepuaUIapuHUHT (pU3nKa-MeXaHUKaBUN Ba
TPUOOTEXHUK XYCYCUSTIAPUHU OJIUII Ba YPraHUIIl TEXHOJIOTUSICHHUHT UIIJIaHMAaCH
aKc ATTUPHUIITaH.

Hammuru 8-10% Ba T 6ocumm 1,0-3,0% Oynran, xynma WAFuO ONMHTAH
OMpPHUHYM HABIM, MaXTaHU KapLIU BOCUTA cU(aThAa TaHIa0 OJUHAM.

JlabopaTopusi 1mapoutiapuaa, OelrWiaHraH ONTUMAJ PEXUMAA TaHIIa0
OJIMHTaH KOMIIO3UT MaTepuaIapHUHT Oapua mapkanapu - AIID-1, AIID-2, ATIIIK-
1, AIITIK-2, AUTIDOK-1, AUITDOK-2, AUTITIK-1, AUTITIK-2 Ba AUD]I-16 Oyiinua
COUMJIyBYAH TMOJUMEp MaTepHayiap Ba OpPraHUOMHUHEpaN TYJAUPYBUWIAPHU
apaJIallITUPUII aMajira OMIHPUIIIN.

MabiayMKHu, MOJIUMEP MaTepuaiap XyCYCHUSITIIAPUHUHT IIAKJIJIAHUIIUTa
YIIAPHUHT PEOJIOTUK XYCYCHSTIapU TabCUp KHIUO, Oy XOCWJI OYITraH KOMIO3UT
MaTEPHUATHU TY3WIHIIN Y4yH MaKOyJ mapouTiapHu TabMuniainau. [y mynocabat
OunaH OW3 TaHJaHraH KOMIIO3MLIMOH TOJMATWUJIIEH Ba  IOJMIIPOINUJICH
MaTepUAUNIADHUHT PEOJIOTUK XYCYCUSTIApUHM YpraHud uMkauk. l-xkagBanma
KOMIO3UIMSUIADHUAT ~ YPraHWJTaH  PEOJIOTHMK  XYCYCHSTIApH  HATWKalapu
KYpCaTUITaH.

1->xanBan
IMoau3THIIEH Ba MOJUNPONUIEH KOMIO3UIUSIJIAPHUHT IPUII HHAEKCH

Oputui uHaekcu, r/ 10 MuH
ADIIK-1 AIIDK-2 | AUIIDK-1 AHUIID-2
KOxopu 3uuIMKAAryu MOJIMITUIIEH 3,0-4,5/ 3,0-4,5/ 3,5-4,8/ 3,5-4,1/
acoCJIM KOMIO3UITHsIIAP 3,8-5,4 3,9-5,6 45-54 3,9-4,8
AIITIK-1 | AIIIIK-2 | AUTITIK-1 | AUTITIK-2
[TonumponuieH acocau 3,8-5,1/ 3,8-5,1/ 5,2-6,3/ 5,2-6,3/
KOMIIO3ULIUSIIAP 4,2-6,2 4,2-6,4 6,2-7,4 6,3-7,4
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1-xanBanmaH KYpuHHO TypuUOAMKH, KOMIO3ULIMSIHU TapKUOMM KUCMIApUHU
JOMMHUN  paBUIIa apajallTUPUII OPKaJd OJMHraH aHTU(PPHUKIMOH Ba
aHTU(PPHUKIIMOH-ICKUPUINTAa OapJAOLLIN MOJUITUIICH Ba MOJHUIPONMICH KOMIIO3UT
MaTepyuaUIapUHUHT  3pUTMa  HHJEKCIapW  OJaTjard  ycyJijJa  OJUHTaH
KOMITO3UIIMSUIADHUHT KYpcaTKUWiIapyura Kaparanaa Oupo3 I0KOpH.

Oxopuna  kadim  3THO  YTraHUMU3ACK,  MOJUMEP  KOMITO3UIIMOH
apajalnmMaIapHUHT MaTepuaylapy Ba MaxCyJOTIAPUHUHT XyCYCHATIApH Xapopar
OMUJUIapUra, alHuKca 0OCUM OCTH/Ia KyWHII peKUMIIapura, CHHOB HaMyHajapH Ba
ylapra acocjJiaHTaH MalllMHa JAeTAUIApUHU KalTa MIUIAll Ba WILIA0 YUKApHII
TEXHOJIOTHK >kapaéHura OOFJIHUK.

Bu3HUHr KOMITO3MIIMOH TIOJMMEpP MaTepuaulapuiaH HaMyHajlap Ba
KucMiaapau  onuim  yuayH npodeccop H.C.AGex ToOMOHUIAH aHUKJIAHTaH
KOMIO3UIIMSIIAp Ba TEXHOJIOTUK pexxkumiapra tasHauk. [y 6unan Oup BaKTHUHT
y3una, spatuiaéTrad JOMMHUN apalalliTUPUII KyprUIMacHuia TapKUOW KUCMIIapHU
PEBEPCUB apajalliTUPHUILI OPKAJIM OJIMHTaH KOMITO3UIIMOH MOJUMEP MaTephaiapu
Oyinya OM3HUHT TAXMUHUMH3HU KaiTa UIUIAI Y9yH MabayM Oup MakOyI xapopar
Ba TEXHOJIOTHK pexumiap OViiMua SKCIEpUMEHTad TaJAKUKOTIAp YTKa3JIWK Ba
sipaTUraH KOMIIO3ULIMOH MaTepuasiapJaH HaMyHajlap Ba JI€TaJUIAPHU OJIUII YUyH
yJIApHUHT MakOyJI XapopaT peKUMIapU aHUKJIaHIH.

2-KaaBall
AHBaHaBMIii ycyJaa TYJIHPIITaH KOMIIO3MIMOH MOJIMMeEP MaTepuajliapuaaH (cypar) Ba

OPraHoOMMHEPAJ HHIPeINeHTIap OWiIaH TakJau( KWIMHIAH ycyjaa (Maxpax) AeTajijiap
HAMYHAJAPUHU Taiépaam 0yiinya TaBcusi ITHJIAJUTAH TEXHOJIOTHK yCyJL1ap

Kommnozummo | Kyitma 6ocrumu, KyiimanuHr Komunuuur | [leramnapuu
H MIIa xapopatu, K xapopatu, K KOJIHUILIa
MaTrepual yiad Typuin
BaKTH, C
AIITIK-1 120-125/110-115 493-513/473-493 323-353 20-60
AIIIIK-2 125-130/115-120 503-523/473-493 323-353 20-60
AIIDK-1 90-100/80-90 453-463/ 443-453 333-343 20-60
AIIDK-2 90-100/80-90 453-463/ 443-453 333-353 10-30
AUIITIK-1 130-135/120-125 513-523/503-513 323-353 20-60
AUIIIIK-2 135-140/125-130 513-533/503-513 333-343 20-60
AUTIDK-1 100-120/90-110 483-503/473-483 333-353 10-30
AUIIDK-2 100-120/90-110 483-503/473-483 333-343 10-30

2-aJBajila aHbaHABUM yCyJiJa apajallilaH KOMIIO3ULIUAJIAP Ba TEXHOJOTHK
napamMeTpJIapHUHT TabCUPUHHM YpraHUIN HaTWXamapyu OYinuda aHUKJIaHTaH,
y3JIyKCHU3 MIIIA0 TypaguraHu YCKyHaJa TakiIu( KWJIMHATUTAH SSHTH YCYJ acOoCH/ia
FOKOPY 3UYJIMKJIArU TOJUIPOIUIIEH Ba MOJUATUIIEH Ba OPraHOMHUHEpaJ TYJIAHUpMa
MoOJAJajJapuiaH  aHTU(QPUKLIHMOH Ba  AHTUPPUKUIMOH-ICKUPHUIITa  OapaoluIn
KOMITO3UILIMOH MOJIMMEP MaTepuaulapfaH HaMyHaJlap Tauépiialll ydyH TaBCHs
ATWIraH TEXHOJIOTUK pEXUMIap, XamJa YJIapHUHT (QU3MKa-MEXaHUKaBUN Ba
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TPUOOTEXHUK XYyCYCHUATIAPUTAa TabCHUP YTKA3WII TATKUKOTIApW HATHXKaIapu
KEJITUPUJITAH.

Keinaru skcnepuMeHTan TaJAKUKOTIApHU VYTKA3WIl Y4yH Ou3 2-xaaBajijaa
KypcaTWiiraH KOMITO3WILIMOH TOJIMMEp MaTepuajiapujiaH Tauépianran Oyromuiap,
Iy )KyMJaJaH MaxTa To3ajall CAaHOaTH MAalllMHAJIAPY Ba MEXAHU3MIIAPUHUHT UIIIYU
OpraHJIApUHUHT XaJlKa JeTallIapuHu Taiépnam OViinya TEXHOJIOTHK PEKUMIIAPUHU
KYJUIAIUK.

JluccepTauustHUHT «AHBAHABHUHM YCYJI Ba TAKJIM(} 3TUIAETIAaH TEXHOJIOTUS
acocuia HMIIKAJAHMINTa-eduaumra 0apaouuid, TeOpaHUII-TOBYII OTYBYH
XamM/Ja Koppo3usA0apaoml KOMIO3MLIMOH MNOJMMEp MaTepuaiap Ba
KOIUIAMAJIAPHUHT  (PU3HK-MEeXaHMK XYCYCHSTJIAPUHU  Ypranumn  1e0
HOMJIaHTaH OemmMHYM 000Ma COYMITyBaH MHOJMMEpP OOFJIOBYM Ba OpraHOMHHEPAI
MHIPEIMEHTIAPHH OJIIUH yCYJIJ]a Ba PEBEPCHUB apaIallITUPUIL iy OMilaH OJIMHTaH,
TaH1a0 OJIMHTaH KOMIO3UIIMOH MOJUMEP MAaTepUaUIAPHUHT KOMIUIEKCIH (pu3uka-
MEXaHUKaBHUM, WIIKAJaHUIITAa-CUUIUIITra OapoluId, TeOpaHUII-TOBYII IOTYBYU
Xamjia KOppo3usira KaplimivK XyCyCUSITIIapUHU YpraHuO YUKIUK.

3-KajBania TaKiIU( KWIUMHTAH apajalliTUPUIl yCyliu Oyiinda OJIMHTaH
IIOJIUITPOIIAJICH Ba OPraHOMHUHEPA TYJIAUPMA MOAJaJIapyra aCOCIaHraH aHbaHaBUN
ycyJja OJUHTaH TMOJUMEp MaTepuaUIapHUHT  (U3MKAa-MEXaHUKaBUUA  Ba
TPUOOTEXHUK XyCyCHUsATIapu OYiinya TaqKUKOTIAp HATHKAJIApH KYpCcaTUira.

3-)kaaBan

Mag:kya (cypaT) Ba sipaTHJIraH KypujiMajaa (Maxpask) apajaluTUPUII

aCOCH/IAa OJIMHTAH MOJUIIPONHUJICH KOMIIO3UIUSITIAPUHUHT (PU3UKA-
MexaHukaBuii xycycustiaapu (AUIIIIK)

Kypcarkuuanap KoMno3umuon noiammep Marepuamiap
ATITIK-1 ATIIIK-2 AUIITIK-1 | AUTITIK-2
bykwiranga Oy3yBum kywinanwm, | 87,3/104,76|90,1/108,12 |98,4/118,08 |93,3/111,96
MITA
3ap0anu KOBYIIKOKIHUK, KJIK/M? 93,1/111,72|97,3/116,76 |107,5/129 103,7/124,44
Bpunenn 6yitnua kartukaura, Mma | 77,2/92,64 |80,3/96,36 | 77,1/92,52 |,8/88,56
Bykunaranma Tapanrimk  moaynd, | 1,65/1,98 | 1,85/2,22 2,0/2,4 1,7/2,04
I'lla
Wmkananuin kodpdurmentu, f 0,26/0,20 |0,27/0,21 0,28/0,22 0,29/0,24
DCKHUPUIIT HHTEHCUBIIUTH, I-10%° 3,23/2,876 |3,12/2,744 |2,6/2,12 2,83/2,36
Nuikananuin 30Hacuaaru xapopar, K | 319/308 306/302 308/304 311/308
Crartuk KT sapsinuamar | 19,1/18,92 |17,3/16,76  |12,3/10,76 | 17,4/15,88
KaTTanury, Q 107 K
Manmnanapia  kymmam  yay | PBJL, PIT PBJI, PIT, OBTPB/L,PILOBT | PBJL,PIT, OBT
TaBCHLIAP

Ocnamma. I u fyutimamaapu P = 0,02 MIla, V = 2,0 m/c; sckupuiu unmencueiuey yrio08cu3 Kammaiuk xucoonanaou.
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4-xanBan

Mag:kya (cypar) Ba SIpaTHIITaH KypH/iIMaja (Maxpask) apajiamTHpHun
acocH/a OJIMHIraH KOMIIO3MIMOH MOJIMMepP MaTepUuaNIAapDHUHT
BUOpoaeMn@piiam Ba PU3NK-MEeXaHUK X0CCATIAPHU

Acocuii xoccanapu Marepuan HoMH

BY-KIIM-1 |BY-KIIM -2 |BY-KIIM -3 |BY-KIIM -4
Bubponemndpnam camapagopiauru
(6'E), 293 K na MIla 820/845 760/785 740/760 860/875
3apbara Kapiu MycTaxkamink, H-m 4.5/5,1 4,3/4,6 4.2/4,3 45/45
VY316 onumiga (Ct3 Tymama)
aaresMoH Mycraxkamiuk, Mlla 24/26 15/17 23/25 20/21
SUUWIMK, KI/M°, ... JaH OLIMaian 1290/1310 | 1210/1240 | 1290/1305 | 1180/1205
MukpokarTuruk, MIla 132/138 110/115 140/145 75/80
Hccukimk yTKa3yBYaHINK
kodppurment, Br/m K 0,22/0,24 0,23/0,25 0,22/0,24 0,18/0,19

Xap XU arpeccusB MyXUTAa  MIUIAWJATaH  KOppo3usOapoll

KOMIMO3ULMSUTADHUHT acOCUM  (U3MK-MEXaHUK XyCycusTiapu 4-xaaBaiga, 5S-
KaJBaj/a 3ca aHbaHABUM YyCylJla OJMHTaH TEOpPAHUIIHU FOTYBYM KOMIIO3HUIIMOH
MOJIMMEP MATEPUATUIAPUHUHT FOTUIIMII caMapaJopJiurd Ba Takiu@ >TuiaéTra
apajalliTUPUII YCYJIHUJIa OJMHIaH KOMIIO3UIIMOH MOJUMEP MaTepUAITIAPUHUHT
(bU3HK-MEXaHUK XYCYCUSATIApU KYpCaTUIITaH.

5-kamBai

I/1-20 omromepu Ba 00MIKA MHIPeIUEHTJIAP ACOCHIATH MaB:Kyx (Cypar) Ba
SIPaTHWITaH KypuJaMaaa (Maxpak) apajJaliTHPUII ACOCUIA OJIUHTAH

AHTHKOPPO3HOH KOMIIO3ULUATAPHUHT acocuil GuU3uK, KUMEBUIA Ba MEXaHHUK

XYCYCHSIT/IApH
No XyCycusTH Kypcarknu
1. | MocnamyB4yad moayn E,;, MIla 3000/3120
2. | MocnamyB4aHIHNK Ky9H, Gy, MIla 6,7/7,2
3. | BUKHHUHT HCCUKIMKKA ungamMiarminrua, K 355/358
4. | JInenexTpuK JOUMUIINTH, € 6,8/7,1
5. | Maxcyc BonumeTpuk >aektp Kapimaurd R, 101 Om-cm 31,8
6. | Maxcyc BonmuMeTpuk 3aektp Kapimuury Q, 10 Om-cm 17/17,8
7. | Anre3non mycraxkamiuk, O,;, Mlla 16/17,2
8. | Muxkpo karTukiauk, 6,, Mlla 74/82
9. | Comumtupma Kapumwmk, Hm, MIla 3,8/4,2
10 | Kumésuii kapimmk koehGuieHTr
30 kynman keriun: 50% OH COOH 0,68/77
40% HNOs3 0,71/82
25% HCL 0,74/85
40% H,SO, 0,78/87
CyBna 0,76/86
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3, 4 Ba S-xkaaBaynapaaH KYpuHUO TypuOAMKH, WIUIA0 YWUKUITAH
TEXHOJIOTUATa OWHOAH COYMIYBYaH MOJUMEpPJIAp Ba TYJIJIUPYBUU MOJJIAJIapHU
YyKyp  apajaliTHpuIl  XUCOOWra, OJMHTaH  KOMIIO3ULUOH  TOJUMEP
MaTepUAIAPHUHT  (PU3UKA-MEXaHUKABUM,  TPUOOTEXHUK,  MINKAJTAHMINTa-
edunuira 6apaoNuIIy, TeOpaHUII-TOBYII I0OTYBYM XamIa KOPPO3UsOapa0ILIUIUK
KYpPCaTKUWIAPU CE3UIapIIn apa)kaja XIuianau. by TynnupuBun Moaiaiapy Ba
OOFJIOBUM Opacujiarv MIIKAIAHUII Kywiapu Tydailinu Tyinaupma MoaaaliapuHUHT
3appajiapy Ba NOJIMMEPHUHT CUPTKH Ty3WJIMAJIAPU YPTACHUIA Ky4dJId Y3apO TabCUP
naiio Oynumu OwnaH wu3oxyaHagu. [lIHexknMM WIMYKM OpPraHHUHT TE3JIUTHHH
OIIMPHII  OPKAJIM  apajaliMa KOMIIOHEHTJIAPUHM  WHTEHCUB  PaBHILJA
apaJIalITUPHUII  KOMIO3UUMUSHUA  TYJJAMPYBUM TEIIMKIAPUIa  TapKaJIHMIIWHA
AXIMIMIARAM Ba Iy OwiaH aacopOuus KaTIaMHHUHT YyKypJIWTH OIIaad Ba
KOMITO3HUILIMSIHUHT PEOJIOTHK XYCYCUSATIApU AXIIWIAHAIUA. YOy *Kapa€HIapHUHT
Oapyacu KOMIO3HUIIMOH MTOJIMMEP MaTepUasuiap Ba yiap/JaH sicairad OyroMIapHUHT
bU3UK-MEXaHUK, TPUOOTEXHUK, UIIKATAHUIITA-SHIIIAIITa Oap 101U, TeOpaHHIII-
TOBYII IOTYBUYM XamJla KOPPO3USOAPIONUIMINK XYCYCHUSTIAPUHUHT OIIUIIUTA
0110 KeJaau.

HuccepranustHUHT  «MaIIMHACO3JMK YYYH KOMIIO3MIMOH IOJHMeEp
MaTrepuaLiap, KOILUIaMajap Ba JeTaljiap OJHMII YYYH MaXaJuIMid XOoM
améJapaad, COYMJIYBYaH KYKYHCHMOH Ba ¢NMIIKOK OKYBYaH MOJIMMepJap Ba
OpPraHOMHMHepaJa TYJAMPYBYH MOJJAJIAPUHU APAJAMITHPHIN YYyH HILIA0
YUKWITAaH TEeXHOJOIMs XaMIa KYPWIMAHMHI aMaJiiii Ba MKTHCOAUM
AKUXATJIAPW» 71€0 HOMIIAHTaH OJITMHYM 000MAa ApaTWiraH y3idyKCU3 HIUIOBYU
MOAYJUIM KYpPUJIMAHUHT TaXpUOABUU-MIUIA0 YHKAPUII CHHOBJIAPH, KYKYHIIU
MOJIMMEP MATEpHAILIAPU Ba OPTraHOMHUHEPA TYJIAUPYBUYMIAD acOCHIa TOMOTEH
COYMJIyBYaH KOMIIO3UUMSJIADHM APAJAIITUPUIN Ba OJIAII TEXHOJOTHSICUHU
Y37alITHPHUII, aHTU(DPUKITMOH-SUUITUINTa OapIOILUTA KOMIIO3UT MaTrepuauiap Ba
MaITMHATAPHUHT KO3UKYAJIW JACTANIAPUHU HIIA0 YUKAPUII TEXHOJIOTHSICH Ba
yJIAPHUHT TOKPUOABUH UIIIA0 YMKAPHII CHHOBIAPH HATWXKaJapu OepuiiraH.

HopMatuB TeXHHMK XyX»XKaTjiap HIUIAHMAJIApU Ba MaxTa To3ajall 3aBOJU
mapouTiiapuja MallHa Ba MEXaHW3MJapAa yJIapHU KyJUlalnjaH OJWHAIUraH
TEXHUK-UKTUCOJUN camapalopJIMTUHU XUCOOIIAIll HAaTHKAIApH KeITUPUIITaH.

Nimkananui-edmmmiira 6aponi KOMIIO3UIIMOH MTOJIMMEDP MaTeprauiapuHu
OJIMIII Ba MAaXTaHW KaWTa MILIAIl YCKyHajapu Ba yJIapJaH MEXaHU3MJIAp Y4YyH
alilaHMa KUCMJIAPHUHT MPOTOTUIUIAPUHM WIUIA0 YMKAPUIN SXIIWIAHTAH MIIIa0
YUKAPUII JTUHUACKHIA OU3 SIpaTraH y3JIyKCH3 apaJlaliTUPUIL KypUIMACUHU Y3 HUKTra
OJIT@H X0JIJIa aMaJIra OIIUPUIIJIN.

TakoMWUTAIITAPUIATAH TEXHOJIOTUK JIMHUSHHUHT  ONTHMal TEXHOJOTHK
peXKUMIIADUHUA XHUCOOTa OJiraH XoJJa, SpaTWiraH KOMIO3UIMOH MOJIUMEP
MatepuaiiiapAaH MallMHAJIAPHUHT XAJIKa JeTaulapyu Tau€pianIu.

KoMno3uion mnoaumep KO3MKYaIW JAeTaUIapHUHT TakKpuOaBHii-UILIa0
yukapuill cuHoBiapu IluckenT maxrta Tto3zanam 3aBoauna XIIII pycymuparu
MaxTaHM KaiTa okiam yckynacuaa, PbJ] pycymunaru maxra xupmosiapuau 0y3u6
ro0opanuran Ba OBT pycymuaaru TyHHe Ka3ull MalllMHacuaa yTkaswian. bynna,
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OM3 acocaH MaxTa XOMamEécu OWJIaH WIIKATAHUII (PUKIUOH ¥3apo OOFIUKIMKIA
UIUIARAUTad  JeTajyiap KOMIIO3UIIMOH TOJIMMEP KO3UKYAJIApPUHUHT — MIIUIAII
KOOWJIUATH Ba YMJIAMIIMUIMTUHYU aHUKJIAIHK.

OnuHran TaXpuOaBUM-UIUIA0 YHUKAPHUII MabIyMOTIApHU acoCH]a, KO3MKYa
103aCHHM OOIIIAHFUY KOMITO3UIIMOH TOJIMMEP MaTepHaIUIaH, IITYHUHTICK, UIIa0
YUKWITaH MOHTaXJa apalallraH XoJiJa WIIa0 YMKapWJIraH KOMIIO3UIMsIap/iaH
OJIMHTaH KOMITO3UIIMOH MOJIMMEp KO3WKYaJIapIaH SCKUPHII Jlapakacu OYVinda arpu
OornaHunuiap Kypwimk (4-pacm). 4-pacMiaH KYpHHHO TypHOIWKH, aHbaHABUN
ycyJiap Ba Takiu(] KWUJIMHTAH YCyJI OWJIaH OJIMHJTAH KOMITO3WIIMOH IOJIMMEP
MatepuaiiapAaH sicajiraH KO3WK4Ya KUCMJIAPHUHT €HMIMIIOApOIl Ba MaxTa XOM
armécu OWJIaH MITKAJIAHUII Y3apo TabCUPUJIA TOMMHUHN UIIIaiIUraH MaTepraljlapHU
apaJallTUPUII YIyH YpHATHIN OViiMda amajijga MaBxkya OViaraH xomariéiaapiaaH
Tali€pnaHrad Aetamiap OuiaH Takkociarannga 1,7-1,8 maprara omumu KypuHHO
TypuOau.
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33 xainka; 2 — AUTITIK nonuMep KOMITO3UIUsIIapHIaH
S L aHbaHABHH YCYJI/1a OJIMHTaH TAXPUOABUI XalTKa;
9 3 - Taku( KWIMHTaH apajJalliTHPHUIN YCyJId OMIIaH
< 25 onuuran AUTITIK-2 nan onuHran TaxpuOaBuil Xanka;
§ 4-metamn xanka (mynar, 3-moana), S-ANUDJ-16
g 4-Pacm. AUIITIK Ba AUIIIIK-2 (0)
15
3 - TyHHe;uiapHuHr AUIIIIK-2 (B) nan
S xapakatjanum Bocutacuan AUKIIM Ba
I . AHMIIK-1 (a) nan XIIII xapakaT.1anTu-
?I PYBYH KAHTA IOKJIATHYH UIIYH OPraHJiapu-
Tt L 560 aTe] : HUHTI KO3MKYAJIApH ¥03acUIaru OrupJamnK

Iy IKCIIYATAITHM. T, 1

AAPAKACMHUHT OOFJIMKJIMTH

TaxprbaBuii cCaHOAT CHHOBJIAPH Ba YJIIAPHU aMaJira OIIMPHUII HaTHKaTapUHUHT
TaXJIWJIU IIIYHU KYpCcaTaJIuKu, KOMIIO3UIIMOH MOJIMMEp MaTepHAIIAPHH ITaxTa XOM
amécu Omnad GpUKIMOH y3apo OofnaHum mapoutiapuaa uimaiaurad X111, PBJ]
Ba OBbJ[, maxTa mMammHamapy Ba MEXaHU3MJIAPH YUYH HITYW OpraHiIap XaJIKIapu
y4yH Marepuayiap cudaruaa KyJmail, MaluvHaizap yHymaopiaurunu 7-14% ra
olMpHUIlra Ba KyBBaT cappunu 7-8% ra, Tonajiapra MEXaHHK MIHWKACTIAHUIIHU
0,14-0,30% ra Ba ypyriaapau maipanameau 0,18-0,34% ra nacaimmmra om0
KeJlaau, NIYHUHTACK MMaxTa XOM amécu €HHO KETHUIIMHWHT Ba Xallka F03acHja

23



TOJIaJIap YIOMJIAPW XOCWJI OYJUIMUHWUHT OJAWHH OJaJH, Xamaa KAMMAT HapXJu
KOHCTPYKIIMOH MaTepHaUIAPUHM TeKalll UMKOHUHH Oepaiu.

[TuckeHT maxTa TO3ajaml 3aBoAuAa KypcaThO VTWUIAraH MalllMHAJIAp HIIYU
OpTaHJIAPUHUHT KOMIIO3ULIMOH TOJIMMEp XajKa JCTaUIapUHHU  KYJUIAITHUHT
UKTHCOMM camapanopauru vunura 124,720 mumnuon cyMuaM Tamkmi 3tau (2019
AT UIOHB).

IIuckenT Ba byka maxra To3ajam 3aBOAM LEXJapUa MIOBKUHHU YpPTaHUIII
IIYHHU KYPCATIWKH, TEXHOJOTUK Kapa€HHUHT KYIU1a0 ydyacTKalapuja IOBKUH Iyl
KYAWUIaauran qapakaaan Oup Heua 6apaBap Oanas.

o-pacmaa Iluckent Ba byka mnaxrta To3anmam 3aBoAuAa KyJulaHaguraH
JOKWHJIAPHUHT UILTA0 YMKUAJITaH MaTepruauiap cypTuinimuaad oiaauH (1) Ba KkelnH
(2) moOBKMH XapakTepUCTHKaIapu KeaTupuiaau. Kormnamacus BEeHTHIATOpPJIApAaH
TapKana€TraH MOBKUH OKTaBa nosiocaaa uyn kyuunaguran 1000 I'u nan 6anany Ba
21 nb vu tamkun kuiagu. lloBkuH napakacHHUHT Oy Kajgap FOKOpU OYIIUIIN
UITYMIAPHUHT Oy 11apouTiapaa OVaIuI BaKTHHA KECKUH KUCKapTUPaIH.

[TaxTa Xxomam€cuHM KalTa uIUIAll MalldHa Ba MEXaHU3MJApU UII
mapouTiaapu Taxjawin kypcarauku, [IMII-160 pycymin quHTEpaap Ba XOMalléHU
JOKUHJIApTa y3aTUIl BEHTHJIATOpJapH (Talllkh) TapKaTa€TraH IIOBKHH Japakacu
canurap Hopmainap CH 245-71 Ba ruruenuk Hopmanapna ['H 1004-73 iyn
KYWWJITaH J1apa)xajiad roKopu. HatwkanapHUHT KHECHN TaXJIUIIU ITYHU KYPCaTIAUKH
(5-pacm), wnwia®d dYWKWIraH BHOPOAEMI(PIOBUYM KOMIOZHIMUSIIAPHU JKUH
AJeMEHTIapuaa KoriaMa cudartuia KyjularaHaaH KeWWH JDKUH-JIMHTEP LeXuja
IOBKUHHUHT YMyMHH napaxacu 16 nb ra kamaiin6, 1000 'y okTaBa moJsiocacuia
87 nb ra ernu.

Tozanam nexuaarn “moBKUHIM XaBo VTkazruwiapaun BY-KIIM-4
BUOpoAeMIIPpsIOBUM MaTepuaj OuiaaH KOIUIAll XaMm W YpUHJIapuaa I[IOBKUH
napaxacuuu 14 nb ra macadtupumn WMKOHMHM Oepau. IlloBkMH mapakacuHuU
MacauTHUpHII FOKOpHUJIA THITA OJIMHTAH IeXjapia Ul MApOUTIAPUHM CE3UIapJIu
napaxkaga sSXIuiam Ba HadakaT IMIOBKUH Japa’kKacHHU MacalTHpHII, OaJKK TOJIa
cudaTuHU AXIUIANIIAH XaM UKTHCOIUN caMapa OJIUII UMKOHHHH SpaTau.

D, 16 Llloexun dapasicacu:

A U 1-cypmuweaua;
2-Cypmuuioan KeuuH,

3-Uyn Kyuunaouean Hopmaiap
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Nmna6 uwmkunran BuOponemndpioBun  KIIM (BY-KIIM-1) wmapkazman
KOYYBYM BEHTUJISATOPJAD IIOBKMHMA Ba BHOpAIMACHHM KaMaWTUPHUII yIyH
cyptunau. bynna BubpoaemdpiaoBun KoriamMa MIOBKUH Aapaxacuau 8-16 nb raua
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nacaiitupuin umxkonnau Oepau. [llynaunraek, BY-KIIM-4 6unan “moBKUHIN XaBO
YTKa3ruu’’ra MIUIOB OepuIlaH xam uxoOuil camapa onuHau. KonaBepca, xaBo
YTKa3ru4HUHT TUpcak o3acuHu  ommpwiran BKIIM-2 3apbara kapmm
MyCTaxXKaMJIMKKa 3ra BUOpOAeMI(pPIOBYM KOMITO3UIIMOH KMCMHH KOILUIAIl YHUHT
y30KKa yniaMiauiuruau 1,5-2,0 6apaBap omupuil UMKOHUHA Oepau.

Taknud xwimHran wunulanManapau IluckeHT Ba byka maxrta To3anaim
3aBOJIJIapUIa KOPUM KWIMIIJAH YMYMHUH MWIUIMK MKTHCOAMM camapa 183
MJTH.CYMHHU TAIIKUI KAJIIH.

Nmna® 4Yukuiarad aHTHKOPO3MHMOH MAaTepHAUIApHUHT Takpuba wuiiabd
YUKApUII ~ CHHOBIapu  [ynuCTOH  &F  DKCTpaKkius  3aBOJUHUHT  OyF
KOMMYHUKAIUSUTAPUHUHAT AUapaTop pe3epByapiapu Ba OyF HACOCIAPUHHUHT WIITYA
03aJIapyia, MIYHUHTICK MAYOKJIApU Ba KOPITyCIapy/Ia WUIUIATUIL OPKAJIH aMaira
ommmpuiay. Mnuiad yuKuiarad aHTUKOPO3MMOH MaTepUaJIapHUHT Takpuba unuiad
YUKApUIl ~ CHHOBIapu  ['ylnuCTOH  &F  JKCTpakuus  3aBOJUHUHT  OyF
KOMMYHUKAIMSUIAPUHUHT TUApaTOp pe3epByapiiapyu Ba OyF HACOCIAPUHUHT HIIYU
103aJapua, MIYHUHIIEK MUYOKJIapu Ba KOpPMyclapua WIUIATUIL OPKalIu amaira
OILUPHIIJIH.

6-pacmaa kypcaTwiraHieKk, y4 ol HYMJa KOoIUIaMacu3 HACOCHUHT HIILIAIIH
60% raua macaiinu. byHnai HacocHM anMamuThpuin kepak. Kopposusara xapum
Korutamainy HacocaapHuHr uniamuy 380 - 400 kyHauk uijaad keuH aturu 20% ra
kamaiiau. Suru kormtamanu Hacocaap 300 - 310 kyn nunaa 20% y3 ui GpaoausTuHu
nykoraau. byHuHr ca®abu myHgak, KalTa wunouiad YUKapuwiraH Hacocliap
KQJIMHPOK, STHTM KOPPO3Usira Kapiiy Koriama OujiaH KOTUTaHTaH.

Al | IOmka Komnamanmap — KalWHIapra

Kaparaija 3ap0ara KaMpoK 4uJIaMJIu.

— 3 bunobapun, ynap MeTaul r03aJlapHUA

" \\\ | KOppO3UsJlaH KaMPOK XUMOSI KW/,

. IIYHUHT Y4YyH SHTH KOIUIaMalld

60 \ T HACOCJIApHUHI  MIUIAIl  MYJJATH
\

100

Oupo3 KucKapok O6ynaau. Kamuamuru
1 3 na" 5 MM rada O6yaraH Kopposusra
20 KapIIM KOMIO3UT MaTephayl OuiaH
0 100 200 300 400 teyika KOIUIAHTAH MTHYOKIA Hacocap
Y30KPOK WILUTANIH, YyHKHU
KoI1aMasiap KHYHK KATTHK
Hacoenap KYTITUMYaJIapHUHT ) KOPPO3UOH
6-Pacm. Hacoc muiamunuur komnavacus pa  MYXUTHAZ MaBxkyq Oymran 3apba
KOILIAaMAJIM XU3MAaT MyJjIaTura 6oraukiaurn  TOKJIapura HUCOATaH aH4a YMIaMJIH.
Nuku ro3acu kopposusira Kapiiy KOMIIO3UT Matepuaiap OujaH KOIJIaHTaH
JUApaTOPIIA UIUIILIAp 6 HHJradya TAabMUPCU3 UITUTATHIIAIITN MyMKHH.

40

1 — xommaMacu3s, 2 —KaiiTa HIUIaHTaH
KOIUJIaMaJTd Hacociap, 3 —IHTH KOTUTaMajIn
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XVJIOCAJIAP

. KykyH Ba €NMIIKOK OKyBYaH IIOJIMMEpP MaTepUAJUIapHU COYWIyBYaH
OpraHOMUHEpAN TYJNIUPYBUM MOJJAajapyu OWIaH apalaliTUPULIHUHT camapaiu
TEXHOJIOTMSICUHM SIpaTUI YYyH WIMHMHM acocllaHraH EHAallyB HIuiad 4MKuIuO,
3appavajapuHUHT apalallTUpUILAa OapaOaHHUHT y3yHJIUTH OVilnad Ba Teckapu
XapakaTy, MIIKAJIaHWOI-eWnauira OapAonuid, TeOpaHUII-TOBYLI IOTYBUM Ba
KOppo3usi0apOoIl  KOMIIO3ULIMOH —TMOJIMMEp MaTepuauiap xamaa yhaplaaH
Tal€piaHran I0KOpH (PU3MK-MEXaHUK Ba TPUOOTEXHHUK XyCycUsATIapra sra 0ynraxn
KOILJIaMaJapHU OJIMILJA TaBCUS STUIIH.

2. Unmuii-Ha3apuil Ba TEXHUK-UKTUCOINN OMUIUIAPHU TAXJIAI KWJIMII ACOCUIA
KMHEMAaTUK CXEMAaHWHT ONTUMAal BapUAHTH Ba KOHCTPYKUHUACH HILIA0 YUKUIHO,
KYKYH Ba €MUIIKOK OKYBYaH MOJIMMEP Ba COUMITYBUYAH OPraHOMUHEPAIT TYIAUPYBUN
MOJAJAJIAPUHY apaJlalITUPUIL YUyH Y3IYKCU3 Ba TECKapW XapakaTra sra MOAYJUIA
Kypuiama acocuja (U3MK-MEXaHUK, TPUOOTEXHUK, TEOPAHMILI-TOBYII IOTYBUU
KOppo3usi06apOol Xycycustiapra 3ra KOMIO3MIMOH MOJUMEpP MaTepuauIapHH
OJIMII YYyH TaBCHUS ITHJIIU.

3. CoumlyB4aH MOJMMEpJap Ba OpraHOMHHEpal TYJIJIUPYBUMIAD PEBEPCUB
XOJI1a apalalliTUPWITaH/a, y3IyKCU3 UIUIAWIUraH SpaTUiIraH MOYJUIM KyprAiaMaaa
TYIAUPYBUM 3appadajiapy OUp TEKUC TaKCUMJIAHTaH XO0Jiga, KOMIIO3UIUS
TY3WIUIIHUHT MakOyJl I[IApOUTIapy TabMHUHJIAHTAH, Oy 3ca KOMIO3WLUSHUHT
PEOJIOTHK XYCYCUSTIAPUHU AXIIWIANIN, SbHUA OJMHAUTaH HAMyHaJIap Ba MallllHA
JETAUIADUHUHT AHUKJIMTA Ba CHU(ATUHM, IIYHUHIJEK TEIIMIIMHYA YIapHUHT
(¢u3uK-MexaHUK Ba (YHKIHMOHAN XYCYCHUSITIIADUHU OLIMIIUTa OJUO KellaJuraH
KOMITO3HUILIMSUTAPHUHT OKYBYAHJIMTUHUHT OIIUIIHA AaHUKJIAH/IH.

4. KykyHnu mnonumep OOFJIOBUMIIAD Ba COUYMIIYBYAaH OpPraHOMHUHEPAI
TYIAUPYBYM MOJAAJIAPUHU apalaliTUPULIIHUHT aHbaHABUM Ba MILIA0 YUKWIITAH
ycynu €pramuzia FoKopH cu(aTiy UIIKaJIaHUI, UIIKAJTaHUII-eHUIUIITra Oap 01Uy,
KOMITO3UT MOJIMMEP MaTepuaiap Ba MallMHa JACTAIAPUHM OJMII YUYH ONTHMAJ
TEXHOJIOTHK PeXUMIIap UIIa0 YUKUIIH.

5. Onuurad 1OKopu (UBUK-MEXaHUK, aHTU(PPUKIIMOH Ba AHTU(PUKIIMOH-
efiwimmra OapJoLUIM XyCycHsIT/Iapra sra OyiaraH KOMITO3UIMOH IOJIUMEP
Martepuaiap sHeprusi cappuau 8-10% ra kamalTHUpUIIK Ba MaxTa TOJACH XaM[a
YPYFUHUHT TaOUUH XyCyCUSTIApUHNA OCPUILINA aHUKJIAH]IH.

6. Teckapu ycya TEXHOJOTHSICHMHU aMalira OLIMpPHINJIA EMUIIKOK-OKYBYaH,
nojuMep OOFJIOBUMJIAD Ba OJPKUH OKYBYaH OpraHOMHUHEpal TYJIAUPYBUH
MOJJIaJIApUHK ApAJAIITUPUITHUHT AHUKJIAHTaH ONTUMAaJ YCYJIH OKOPH cU(aTIH
Oup XWJI apajammMaiap OJWIl MMKOHMHHM Oepaju, IIyHTa Kypa, IOKOpU (U3HK-
MEXaHUK Ba QYHKIHMOHAJ XyCYyCUSATIapra 3ra KOMIO3UILIMOH MOJIMMEP MaTepraiap
Ba KOILTIaMajap TaBCHUs THIIIU.

7. OnMHraH KOMIO3WMLMOH MaTepuamuiap €ENMIIKOK OKYBYAaH IOJIMMEP
OOFJIOBUYMIIAP Ba COUYMITYBYAH OpPraHOMUHEPAJ TYIAUPYBUYH MOJIalIapra acocIaHTaH
X0J1a yJapHU TEeCKapu HYHaIuIIa apajalliTUPUIL TEXHOJOTHUsCUra MYBOQUK
FOKOPH UIIKAJIAHUIII, MIITKAJTaHUII-eHUIUIITa OapA0IUTH, TEOpaHHUILI-TOBYII I0TYBYU
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Ba KOPPO3UAOAPAONUIMK XyCycUsTiapura sra Oynm0O, maxrara WIUIOB Oepwii
MalllMHAJapd Ba MEXaHW3MIAPWHUHT HWINYM OpraHjapH, JeTalapd Ba
KoTuTaMasap/aH (oiganaHuIn camapaopiIury Ba YuaaMiImuraau 1,5-1,6 6apaBap
OIIIUPHIITN, KOMITO3UITMOH MOJIMMEP KO3UKYAIHU JEeTAUIAPHHA KYJUTAl eMUPHIIUIITa
Oapnonumiaukan 1,5-1,8 maprara, MammHadapHUHT YHyMAopiauruau /-15% ra
OILLIUPUIIIH, UCTEHMOJI KWJIMHAUTaH KyBBaT capPuuu 7-8% ra, maxra TOJIACUHUHT
mexaHukaBuil mukactianumuau 0,14-0,30%ra Ba ypyFlapHUHT MaiganaHnu0
ketumuay 0,18-0,34%ra kaMal THPHIINK aHUKJIAHIH.

8. KypwiMaHuHr macmopTH, KyKyYHCHMOH IIOJMMEP Ba COYWIYBYaH
OpraHOMHHEPAJT TYJIIUPYBUYWIAPHA PEBEPCUB apaJIAITUPHUIN OOCKHUTIAPHHH Y3
WYUTa OJITAaH KOMIIO3HUITMOH TOJIMMEpP MaTepuaiap Ba MalllMHAJIAP JETAUIApUHA
UnuIad YuKapuIn OVitndya TEXHOJIOTHK PETJIAMEHTH UITUTA0 YMKUIIIH.

9. Dnokcua, hyparo-snokcu moaumep oormoBumnap, O3UD, hocdomnurak Ba
docdoruric unad YUKaApUII YUKUHAWIAPUIAH COUUITYBYAH TYIAUPYBYU MOJIaJIap
acocuia OJIMHTaH Koppo3usidapaon Marepuamiap ['ynmucTtoH €r-Moil 3aBOJMHHUHT
arpeccUB MYXUTAArd HMHBIKIMS HACOCIAPUHUHT HMINYM OpraHjapura Koriama
KYpuUHUIIMIA QoiilaJaHuIl HATHXKAcKhIa, Xu3MaT KUK Myanatuau 3-4 6apoodap,
JeapaTtopOaKHUHT XU3MaT KWJIUII MyIaTh dca 2-2,5 6apo0ap OlIUIIY aHUKIAHIH.
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HAYYHBIN COBET DSc.03/30.12.2019.K/T.03.01 IO NPUCYXIEHHUIO
YUYEHBIX CTENNEHEHA T'OCYAAPCTBEHHOI'O YHUTAPHOI'O
NPEANPUATUAN «PAH BA TAPAKKUET» IPU TAIIKEHTCKOM
IT'OCYAAPCTBEHHOM TEXHHUYECKOM YHUBEPCUTETE
umenn UCJIAMA KAPUMOBA

TI'OCYAAPCTBEHHOE YHUTAPHOE INPEJAIIPUSITUE
«®AH BA TAPAKKUET» TIPU TAIIKEHTCKOM
IT'OCYAAPCTBEHHOM TEXHHUYECKOM YHUBEPCUTETE
nmenn HCJIAMA KAPUMOBA

YJIMACOB TYJIKYH YCMAHOBHNY

TEOPETUYECKUE U IPAKTUYECKHUE OCHOBBI PABPABOTKHA
TEXHOJIOI'M JJIsd CMEIIEHUSA TIOJIMMEPOB 1
OPITAHOMMWHEPAJIbHBIX HAIIOJHUTEJEN U IOJTYYEHUE
MHOI'O®YHKIINMOHAJIBHBIX KOMIIO3ULINMOHHBIX
MATEPHUAJIOB MAIIIMHOCTPOUTEJIBHOI'O HASHAYEHUA

02.00.07 - XuMus1 ¥ TeXHOJIOTHSI KOMIIO3MIIHOHHBIX, JJAKOKPACOYHBIX U PE3HHOBBIX
MaTepHAJIOB
05.02.01 - MarepuanoBeaeHne B MaMIMHOCTpPoeHHH. JluTeiiHOe NPOU3BOACTBO.
Tepmuyeckass o0padorka u 00pad0TKa MeTAJIOB [JaBJICHHEM.
MeTanaayprusi YepHbIX, IBETHBIX H PeIKHX METAJJIOB
(TexHMYecKHe HAYKH)

ABTOPE®EPAT JOKTOPCKOW JJMCCEPTALIMM (DSc)
MO TEXHUYECKUM HAYKAM

Tamkent — 2021



Tema soxropekoil macceprammy (DSc) 3aperucrpHPOBARS Poa sewmepen SN2 LADST461 5
Bricmedi aTrecraunonnoi xomHccan npa Kadunere Munncrpos Pecayiomes Yofexncran,

Jlnccepranus Brinonuena B 1'0cy 8PCTECHHOM Y HHTADHOM BpESmpasTRS +Ous 5 Smeccasn: i
TAIIKCHTCKOM MOCYaPCTREHHOM TEXHHICCKOM YEHBeperTeTe Mvenn Mo Kpmess

ABTOpe(EpaT AMCCEPTAUMH PRIMEIICH M@ TPeX mehikex (yafescwml peocemll ssraslicoad

(pesiome)) ma meb-ctpamme Hayyworo cosera no agpecy www pofer  HMedopssmsosso-
ofpazoraTeNEHOM TIOpTane «Ziyonck: no aipecy

Hayuspie pyKOBOARTEH: Hermaros Cafinfmas Cammconss

OdHURAIBHLIC ONNOHEHT LI Pucxyios Ammcxon ADeamEssesss

Beaymas oprafH3ALHa: Annmxancxni A EEBOCT PSR T L TR TR

Jangra auccepTaipi coctonTcn «15» nexabpa 2021 roze 5 14 * sstos == sccammes spy==0™
copera DSc.03/30.12.2019.K/T.03.01 npn IVIl «®as =z 7tepexseios Spw TammssmceoM
TOCY IBPCTBEHHOM TEXHHNECKOM YRHBepcHTeTe HMeHH Horama Kapmvoss (Aspec: 1O0ITE, « Temmesr,
ya. Mapso Fomaba 7, 7ven: (99871) 246-39-28; daxc: (99871) 227-12-75 e &= =
taraqqiyot@mail.ru  3namun I'YIT «Qan Ba TapakxreDs, 2 ITaK, 387 sosdoposmlil

C accepraimell MOKHO 03HakoMuTECR B Madopmamiomso-pecyposon sesmpe [VIL O s
TapakEntT) (3aperncrpuposamisit omepos Ne29). (Aapec: 100174, . Tammesr, 3o Maswe Toawte. 7a.,
Tem. (99871) 246-39-28, daxc: (+99871) 227-12-73).

Asrtopedepar IHCCCpTAMK pasocian «3y nexadps 2021 roga
(itpoTokon pecerpa No29-21 or 8 uosbps 2021 r.).

VA O'n
WENT p 7
pAVLA,

‘(’-{_ ™

Tema qokTopckoii auccepramuu (DSC) 3aperncrpupoBana nox nomepom B2021.4.DSc/T461 B
Broicuieii arrecTannonnoi komuccuu npu Kaénnere Munucrpos Pecnydauku Y30exkucras.
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Huccepraius BeinosiHeHa B ['0Cy1apCTBEHHOM YHUTapHOM NpeanpusiTuu «DaH Ba TapakKUET» NMpU
TalkeHTCKOM rocy1apcTBEHHOM TEXHUYECKOM YHHBepcuTeTe nMeHu Mcnama Kapumosa.

ABtopedepar muccepranum pa3MelleH Ha TpexX s3bIKax (Y30eKCKHH, pYCCKUH, aHTJIMHCKHUNA
(pestome)) Ha BeO-cTpanuiie Hayunoro comera mo aapecy Www.gupft.uz, HWudopmarmonHo-
o0pa3oBaTenbHOM HOpTaJie «Ziyonet» 1mo axpecy

HayuHnble pykoBoguTeIn: HermatoB Caiin6xan CaankoBuy
JOKTOp TEXHHYECKHX HayK, Mpodeccop,
akamemuk AH PVY3, 3acmyxeHHbIA aesTens
PecrryOnmiku Y306ekucran

Aoden Homupa CoiiubxoHoBHA
JIOKTOp TEXHUIECKUX HayK, podeccop

OdnunanbHble ONMOHEHTHI: PuckynoB AJIMMKOH AXMAT:KAHOBUY
JIOKTOP TEXHUYECKUX HAYK, podeccop

HermartoBa Komunia Caiin0:xanoBHa
JOKTOp TEXHUYECKUX HayK, podeccop

BbapakaeB HycpaTtunna Paxka6oBuyu
JOKTOp TEXHUYIECKUX HayK, Ipodeccop

Benymas opranuszanus: AHIMKAHCKUH MAaIIHHOCTPOUTEIbHBII
HHCTUTYT

3ammra guccepramuu coctoutest «15» nexabps 2021 roga B 14 © yacos Ha 3acenanum Hay4HOTO
coera DSc.03/30.12.2019.K/T.03.01 mpu TVIl «®an Ba Tapakku€r» npud TaIIKEHTCKOM
rocyJapCTBEHHOM TeXHMUYECKOM yHuBepcutere nmeHu Mcnama Kapumona (Aapec: 100174, r. TamkeHT,
yi. Mup3o Tomuba 7a. tem: (99871) 246-39-28; daxc: (99871) 227-12-73; e-mail: fan va
taraqgiyot@mail.ru 8 3manuu I'YIT «®Dan Ba TapakkuéT», 2 3TaX, 3a1 KOHGepeHIni).

C muccepranueid MOXXHO O3HaKOMHUThCS B MHpopmarmonHo-pecypcHoM neHtpe ['VII «®an Ba
Tapakkuém (3apeructpupoBaHHbiii Homepom Ne29). (Anpec: 100174, r. Tamkent, yia. Mup3o [Nonnba, 7a.,
ten. (99871) 246-39-28, daxkc: (+99871) 227-12-73).

ABTopedepar auccepranuu pazociaH «3» aexadps 2021 rona
(mportokoin peectpa Ne29-21 ot 8 Hos16ps 2021 r.).

A.B. YmapoB
3aMecTuTens IpejcenaTelNss HayqdHOTO COBETa o
MIPUCYKJICHUIO YUEHBIX CTENCHEH, JI.T. H., IPOd.

M.2. UkpamoBa
VYueHslil ceKpeTapb HAyYHOI'O COBETA 10 IPUCYKICHUIO
Y4EHBIX CTENEHEH, K.X.H., C.H.C.

A.M. OMHHOB
IIpencenarens HAyvYHOTO CEMHUHApa MPH HAYTHOM
COBETE TIO MPUCYKICHUIO YICHBIX CTEIICHEeH, 1.T.H., mpodeccop.
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BBEJIEHUME (anHoTamusi Auccepranuu JokTopa Hayk (DSc))

AKTYaJIbHOCTh M BOCTPe0OOBAHHOCTH TeMbl AuccepTannu. B Hacrosiee
BpEMsI B MHUPOBOM MPAKTHKE CMEIIMBAHHUE IMOPOIIKOBBIX CHITYYUX MaTEpPUaJIOB
ABJISIETCS  HamOoJiee  pPacHpoOCTPaHEHHBIM  MEXAHMYECKUM  IPOILIECCOM,
OPUMEHSEMBIM HE TOJBKO B XUMHUYECKOM, HO W B JpPYyrUX OTPaCIsX
NPOMBIIIJICHHOCTH, a TakXe€ B IIOBCEIHEBHOM KU3HW. PemeHune 3amauun
IPUTOTOBJIICHHS] OJHOPOJHBIX CMECEH Ha OCHOBE CHITYYUX OPTraHOMHUHEPAIBbHBIX
WHIPEIMEHTOB U MOPOILIKOBBIX M BSI3KOTEKYYUX IMOJMMEPOB IMYyTEM CMEIIMBAHUS
CBA3aHO C KaUYE€CTBOM IOJIy4a€MOW KOMIIO3HIIMH, IPOU3BOAUTEIBHOCTHIO, SHEPTO-
U METAJIOEMKOCTBI0O U 3 (EKTUBHOCTBIO CMECHTENeH, 4YTO HMMEET 0coboe
3HAYCHHE.

Ha cerogusinuii 1eHs B MUpe OOJBIIOE BHUMAHUE YAEISETCS pa3paboTke
TEXHOJIOTUA CMEIIMBAHUS CBHITYYMX M BSI3KOTEKYUYHX MAaTEPHAIOB, KOTOPOE
ABJISIETCSI OCHOBHBIM KPHUTEPUEM IOJyYEHHSI TOMOT€HHOM CMECH. DTO MO3BOJISIET
HOJyyaTh KOMIIO3ULIMOHHBIE MOJMMEpPHBIE MaTepUaabl C BBICOKUMHU (U3UKO-
MEXaHUYECKUMH, aHTU(YPUKLIMOHHO-U3HOCOCTOMKUMHU CBOWCTBaMHU, HEOOXOAUMOMN
JOJITCOBEYHOCTBIO ISl MAIMHOCTPOUTENBHBIX KOHCTPYKLNM, AETAICH U MTOKPBITHNA
U3 HUX, UCIIOJIb3YEMBIX B YCIOBHSIX BUOPALIUU U TPEHUS.

B namell pecnyOnuMke MpPOBOASATCS MEPONPHUSATHS W JOCTUTHYTHI
OTIpe/IeNICHHbIE PEe3yNbTaThl B pa3pabOTKe Al MAIIMHOCTPOEHUs 3()(PEKTUBHBIX
YCTPOMCTB, MO3BOJISIOMIUX IOJIy4aTh BBICOKOKAYECTBEHHBIE KOMIIO3UIIMOHHBIE
MOJIMMEPHBIE MaTepUalibl HA OCHOBE MECTHBIX CHIPbEBBIX PECYpPCOB, B YACTHOCTHU
JUISL  XJIONKOOYMCTUTEIbHBIX MAIIMH M MEXaHU3MOB. B ueTBepTOM NyHKTE
YETBEPTOrO  HampaslieHUss nporpamMmbl  CTpaTermyeckux  ACHUCTBHM IO
nanpHelieMy pa3BuTuio PecryOnnky Y30€KHCTaH OTMEUEHBI BaXKHbBIC 33/1a4U T10
«...CTUMYJINPOBAHUIO HAy4HO-UCCIEeI0BATEIbCKON u WHHOBALlMOHHOM
JEsITeIbHOCTH, CO3/1aHNI0 A((HEKTUBHBIX MEXaHU3MOB BHEIPEHHSI NHHOBAIIMOHHBIX
JIOCTWKEHHH B NIPAKTHKYy...» . B 9TOM acmekre cosmanue W pa3paboTKa HOBBIX
TEXHOJIOTUA W KOHCTPYKLMH aImapaToB, YAOBJIETBOPSIOIINX COBPEMEHHBIM
TpeOOBaHUSAM TMOJTY4YEHHs] TOMOI€HHONM CMECH Ha OCHOBE IOPOIIKOBBIX U
BA3KOTEKYYMX IOJIMMEPOB M CBINYYUX OPraHOMUHEPAIBbHBIX HAIIOJIHUTENIECH W,
COOTBETCTBEHHO, MO3BOJISIIOIIMX IOJy4aTh KOMIIO3ULMOHHBIE IOJIMMEPHBIE
MaTepuagbl €  BBICOKUMH  (U3UKO-MEXaHMYECKUMH,  aHTHU(PPUKIIMOHHO-
U3HOCOCTOMKUMHU W (YHKUHMOHAIBHBIMH CBOWCTBAMH, SIBJISIETCS aKTyalbHOU H
BOCTpPEOOBAaHHOM 3a/1auei.

JlanHO€e AMccepTallMOHHOE MCCIIEIOBAHUE B ONPEICICHHON CTEIIEHU CITY>KHUT
BBINIOJIHEHUIO 3aJ]a4, MpeAyCMOTpeHHbIX B Ykazax Ilpesugenta PecnyOnuku
V36ekuctan YII-4707 ot 04 mapta 2015 roga «O nporpamMmme Mep 1o 00eCeYeHUI0
CTPYKTYPHBIX ITpeoOpa3zoBaHuid, MOJCPHU3AIMHN U TUBEpCUPUKALIUN TPOU3BOACTBA
Ha 2015-2019 rone» u YI1-4947 ot 7 deBpans 2017 roma «O crparerun 1eicTBUN
IO MSITH MPUOPUTETHHIM HAIIPABJICHUSAM Pa3BUTHS SKOHOMUKH ¥Y30ekuctan B 2017-

! Va3 Ipesunenra Pecny6muku V36exucran Ne [1D-4947 «O crparerun AeiiCTBHIA IO IATH IPUOPHTETHBIM
HampaBJIeHUsM pa3BuTHs PecnyOmmku Y30ekuctan B 2017-2021 romax»
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2021 roxmp», a TakXe OPYrUX HOPMATUBHO-IPABOBBIX JIOKYMEHTAax, NMPUHATHIX B
JTaHHOU cepe.

CooTBercTBHE HCCJICIOBAHNUS IPUOPUTETHBIM HANIPABJICHUAM Pa3BUTHS
HAYKH W TeXHOJOrui pecnyOauku. J[aHHOE HCCIIEIOBAHUE BBIMOJIHEHO B
COOTBETCTBUM C NPUOPUTETHBIM HAIPABICHUEM PA3BUTHS HAYKHM U TEXHOJIOTHI
pecnyonuku VII. «XumMudeckue TeXHOJIOTUN U HAHOTEXHOJIOTHI.

0030p 3apy0esKHBIX HAYYHBIX HCCJCJOBAHHI MO TeMe AMccepTamuu’ B
Hay4YHbIX LIEHTPaX W BBICIIMX OOpa30BaTEIbHBIX YUYPEXKICHHUAX MHUpPA BEIyTCSH
HAy4YHO-HCCIIEI0OBATENIbCKHE paboThl B 00MacTH pa3paOOTKU KOMIO3UIIMOHHBIX
MOJIMMEPHBIX MaTEpHUajoB M TMOKPHITUH Ha MX OCHOBE, B TOM uymcie B Istanbul
Technical University (Typmwus), Technische Universitat Munchen (I'epmanus),
Slovak University of Technology (CmoBakus), Chonnam National University
(Kopest), Ebonyi State University (Hurepusi), Indian School of Mines (Uuaus),
Yunnan University (Kutait), Southwest Petroleum University (Kurait), Uucturyre
MexaHuku nonumepoB AH JlatBusi, MOCKOBCKOM TOCyJapCTBEHHOM YHUBEPCUTETE
uM. JloMoHOcOoBa, Hay4HO-HCCIEenOBaTEIbCKOM HMHCTUTYTE CHHTETHUYECKHX
nonumepHbix MarepuasioB uMm. H.C. EnukononoBa PAH, NHcTuTyTE XNMUYEeCKON
¢uzukun PAH um. CemenoBa, Ka3zaHCKOM TOCyJapCTBEHHOM TEXHOJIOIMYECKOM
yauepcutete (Poccus), MHCTUTYTE MEXaHUKUA METAILIONOIUMEPHBIX CHUCTEM HM.
B.A. benoro HAH benapycu, MHcTUTyTe XMMHM HOBBIX MaTepuaioB HAH
benapycu, benopycckoM ToCylIapCTBEHHOM TEXHOJIOTHYECKOM YHUBEPCUTETE,
Nucturyre xumun u ¢usuku noaumepoB AH PVY3, TamkeHTCKOM XHMHKO-
TexHonornyeckom uHctutyre, ['YII «®anm Ba Tapakkuér» TamkeHTCKOro
rocyJapCTBEHHOr0  TEeXHUYeCcKoro yHuBepcutera wumenn WM. Kapumosa
(V30ekucran).

B Mupe HOCTUTHYTHI psii HAYYHBIX PE3yJlbTaTOB Ha OCHOBE MCCIIEJOBAaHUM
MPOU3BOJICTBA M MPAKTUYECKOTO MPUMEHEHHS IMOJIUMEPHBIX KOMIO3UIIMOHHBIX
MaTEepHaAIIOB M3 BTOPUYHOTO CHIPbA, B TOM 4YHUCJE: pa3paboTaHa TEXHOJIOTHS
JIPEBECHO-CTPY’KEUHBIX IUIMT W3 BTOPUYHOIO LEJUIIOJIO30COAEPHKAIIETO ChIPbS
(Uucturyr xumuum npeBecuHbl AH JlatBusi, MOCKOBCKMI JI€COTEXHUYECKUI
UHCTUTYT, Poccust); Mo KOMIIO3UIIMOHHBIM MOJMMEPHBIM MaTepraiaM U MOKPBITUSIM
Ha ux ocHoBe (Chonnam National University, FOxunas Kopes); ompeneneHs
CIIOCOOBI CHHTE3UPOBAHUS U3 BTOPUYHBIX PECYPCOB, HEOOXOAMMBIX JIJISl PA3JIMYHBIX
OTpacieil MPOMBIIIJICHHOCTH U3 opranuueckux npoucxoxaenuit (Indian School of
Mines, Munaust); ycoOBEpIIEHCTBOBAHbI METO/bl MPOU3BOJCTBA KOMITO3ULIMOHHBIX
MOJUMEPHBIX MaTepuajoB u3 BropuuyHoro mpoaykra (Ebonyi State University,
Hurepus).

B Mupe Bemyrcs wHcCclenOBaHUS MO  CIEAYIOUUM  MHPUOPUTETHBIM
HaIpaBJICHUSIM, B TOM YHUCJIE 10 pa3padoTKe A3 (PEKTUBHBIX COCTABOB M TEXHOJIOTHUH
MPOU3BO/ICTBA KOMITIO3UIIMOHHBIX MOJUMEPHBIX MaT€pUAIOB HA OCHOBE BTOPUYHBIX
PECYPCOB U MOJUMEPHBIX CBSI3YIOIIUX: ONPEIACICHUE BIUSIHUS CTPYKTYPhI, BUAA U

2 0O0630p MHOCTPAHHBIX HAYYHBIX UCCICTOBAHUM IO TEME AMCCEPTAITIH:
https://www.researchgate.net/publication/24238348, https.//www.academia.edu/7655786,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2635672, https://www.academia.edu/
4411418, https://doi.org/10.1002/app.27592 u Apyrux UCTOYHHKOB.
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KOJM4ecTBa (PaKIMOHHOTO COCTaBa OPTaHOMHUHEPAJTBHBIX HAMOJHUTENCH W WX
cMecel Ha (u3MKO-MexaHWYeckue W (DYHKIIMOHAIbHBIE CBOMCTBA KOMITO3UTHBIX
MaTepuajgoB,  pa3pabOTKa  TEXHOJOTUM  TMOJy4YeHUS  aHTU(GPHUKIIMOHHO-
M3HOCOCTOMKHUX, BHOPOIOTIOMIAIONIMX U aHTHKOPPO3UOHHBIX KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MaTEPUaAIOB IIUPOKO MPUMEHSEMBIX B MAIIMHOCTPOCHUH U JIPYTHX
OTpaciisIX  MPOMBIIUICHHOCTH, OTBEYAIOIIUX COBPEMEHHBIM  TPEOOBAHUAM
IIPOMBIIIJICHHBIX TIPOU3BOJICTB.

CreneHb M3y4eHHOCTH MpPooOaeM. B pa3paboTKy MOJMMEPHBIX U MOJUMEP
KOMIO3UIIMOHHBIX MAaTEPUATIOB BHECIIU OMPEICIICHHBINA BKJIa CJICIYIONINE YUCHBIE,
kak A. Hayashi, S. Hulemand, R. Morgen, A. D’ Amore, G. Akovali, C.H. Xypxos,
B.B. Kopmak, H.C. Eaukononos, A.A. bepnun, A.Jl. SAxosnes, B.A. bensiit, C.C.
HermaroB, M.A. Ackapos, C.II. Pamuaosa, M.C. Akytun, 0.C. Jlunaros, K.C.
HermaroBa. B oOsactu pa3paOOTKM TEXHOJOTHM CMEIICHUS MOPOIIKOBBIX U
BS3KOTCKYYHMX IIOJIMMEPOB M CHIMYYUX OPraHOMHUHEPAIBHBIX HHIPEIUEHTOB H
MOJIYYEHUS] M3 HUX MHOTO(YHKIIMOHAJIBHBIX KOMIIO3UIIMOHHBIX M TOJHMEPHBIX
MaTeprajioB W M3YYEHUS] MX CBOMCTB BHECIIM OIPESICHHBIN BKJIAQJ CIEIYIONINE
yaenbie: A. Kumar, M.M. Perlman, B.Arkas, S.Geracaris, R.Goudhie, FO.1.I'yces,
B.B.Kadapos, 1.H.[lopoxos, .M.boponynun, A.Jl.flkosnes, JI.A.BolithkoBa,
A.X.FOcyn6ekos, A.B. Ctpyk, B.II. Conomko, A.A. Peickynos, A.C. 6onymiaes,
H.C. A6en, I'. I'ymamos, FO.M.Makapos, F.Berruti, D.M.Borodulin, C.Harwood,
N.A.bakun, [O.[.Bununees, [I.M.Menneneera, A.M.3anues, [.B.Cyxopyxkos,
I'T".Canomatun, A.M.JlactoBueB, M.M.IInexanos, H.FO.TammanoB u MHOrue
IpyTHE.

Hcxonas u3 aHanu3a CyliecTBYIOMUX padoT, HEOOXOAMMO OTMETUTh, YTO MPHU
pa3pabOTKe KOMIIO3UIIMOHHBIX MaTE€pUajIOB Ha OCHOBE TMOPOIIKOBBIX U
BSI3KOTEKYYHX MOJUMEPOB M CBHIMMYYUX OPTraHOMHHEPATbHBIX WHTPEIUCHTOB, H MX
CMeCeH SBIICHHEC «CBIMMYYECTH» M «BSA3BKOTEKYUECTH» HM3Y4YCHO HEIOCTATOYHO
rryooko. Crheayer TakKe OTMETHTh, YTO YHCIICHHBIC 3HAUYCHHS CBITYYECTH
Pa3IMYHBIX MaTepHajoB JOBOJIBHO 3aTPYAHUTEIIBHO HAWTH B CIPABOYHBIX
Marepuajiax BBUIY HX OTCyTcTBHSA. Hapsay c atum, mpoOieMaTHdyHO HaAWTH
YHUBEPCAJIbHBIC 3aBUCHUMOCTH, TIO3BOJISIONIME MAaTEMaTHYEeCKH ONHUCaTh U
CIIPOTHO3UPOBAThH MPOIIECC CMEIIMBAHUS CBHIIMYYHX U BA3KOTCKYUYHX MaTEpUAJIOB.
Taxke HEOOXOOWMBIX JJII TOMOIEHHOI'O IIEPEMCIIMBAHUS OpPraHUYECKUX U
HEOPTaHUYCCKUX IMOPOIIKOBBIX M BSI3KOTEKYYHWX HWHTPEIUCHTOB C Pa3TMYHBIMHU
pPEOJIOTUYECKUMH CBOMCTBAMHU M TEOPETHYECKOTO HCCIICIOBAHUS C IIEJBIO
MOJIYYCHHSI YpaBHCHMM, IIO3BOJISIONIMX PACCUUTATh BCE KOHCTPYKTHBHBIE
napaMeTpbl 1O 3aJ]aHHOW TPOU3BOJUTEIBLHOCTH, YCTAHOBOK, CMEIIMBAIOIINX
OpraHOMUHEPAJIbHBIC CHIMTyYHEe MaTepralibl, He UMeeTcs. Perenuto 3Toil mpoosieMsl
U TIOCBSIIIIEHA HACTOSIIIAs JUCCEepTallMOHHAs padoTa.

CBs13b TEMBbI TUCCEPTALUM ¢ HAYYHO-UCCIIET0BATEIbCKUMH PadoTaMu, rje
BBINOJIHEHA IuccepTanusi. /[rccepTanimoHHOE UCCIS0BAHNUE BBITIOJTHEHO B paMKax
MJIaHa Hay4YHO-HCCIEAOBATENIbCKMX pPabOT B TOCYIapCTBEHHOM YHUTAPHOM
npennpuatun «DaH Ba TapakKUET» TalTKeHTCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO
yHuBepcurera nMeHn lcmama KapumoBa B ciienyromem INPOEKTE: MPUKIATHOU
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npoekT NoeA-12-96 «Pa3paboTka TEXHONOTMHM W YCTPOMCTBA [JIsl CMEIICHUS
3€pHUCTBIX U MOPOIIKOBBIX OPraHUYECKUX M HEOPTaHMYECKUX UHTPEAUEHTOB JIJIS
MOJIYYCHHS] BBICOKOIPOUYHBIX M MHOTO(DYHKIIMOHAIBHBIX KOMITO3UIIMOHHBIX
MaTepuasioB U m3aenuit u3z Hux» (2015-2017 rr.). NellII1-A-12-95 «Pa3paboTka
TEXHOJIOTUU TOJYYeHUS! aHTU(PUKIIMOHHO-U3HOCOCTOMKUX HAHOKOMIIO3UTOB Ha
OCHOBE KPHUCTAJUTM3UPYIOIIUX MOJUMEPOB, B3aUMOJCUCTBYIOIIMX C BOJOKHUCTOM
Maccoil (xsonkoM-ceiptioM)» (2015-2017 rr.). Nel13-20170927401 «Pa3pabotka
MMIIOPTO3aMEIIAIONINX COCTABOB U TEXHOJIOTMHU TMOJYyYEHUS KOMIIO3UIIMOHHBIX
METAJJIO-TIOJIMMEPHBIX MaTEepHUalioB C 3apaHee 3aJaHHbIMU aHTH(PPUKIIHOHHO-
W3HOCOCTOMKMMHU  AQHTUCTATHMUYECKU-TEIUIONPOBOAAIIMMU  CBOMCTBAMHU  JUIA
MaIIMHOCTPOEHUs, pabOTaIONIMX TNpPU B3aUMOACHCTBUM C METaUI-TIOJIMMEP-
KOMIIO3UT-BOJOKHHUCTBIE MaTeprasibh» (2018-2020 rr.).

Leabio nccaer0BaHus SBISETCS TEOPETUUYECKUE U MPAKTUYECKUE OCHOBBI
pa3pabOTKU TEXHOJOTUU JUIsl CMEIICHHsS] TOJMMEPOB M OpraHOMHUHEPAIbHBIX
HAIOJIHUTENIEH, U  TOJyYeHHE MHOTO(PYHKIMOHAIBHBIX  KOMIIO3UIIMOHHBIX
MaTEpHUaIOB MAITUHOCTPOUTEIHHOTO HA3HAUCHHMS.

3agayu uccjieJ0BaHMIA:

UCCIICIOBAaHNE  COBPEMEHHOTO  COCTOSHUSI ~ TpoIlecca  CMEIIMBaHUs
MTOPOIITKOBBIX U BSA3KOTEKYYHX OPTraHOMUHEPAIBHBIX HHTPEAUCHTOB U YCTPOMCTBA
JUIA TIOMYYeHHs] TOMOTEHHOW KOMITO3WIIMM Ha WX OCHOBE JJIsi MPOU3BOJICTBA
MalTHHOCTPOUTENHHBIX KOMITO3UITMOHHBIX MAaTEPUAIIOB U U3JICTUH U3 HUX;

TEOPETUYECKHE U IKCTIEPUMEHTAIBHBIE NCCIIEIOBAHMUS TEXHOJIOTHH IIpoliecca
MePEMENINBAHUS CBHITYYNX OPTaHOMUHEPATBHBIX WHTPEIUCHTOB W TIOPOIIKOBBIX
MOJIMMEPHBIX ~ MaTepuajoB,  MO3BOJSIONIME  OMNPEACIUTh  ONTUMAJIbHBIE
T€OMETPUYECKUE U PEKUMMHBIE MapaMeTphl YCTPONUCTBA HEMPEPHIBHOTO JIEUCTBUS
JUTSL TIOJTyYeHHUSI TOMOTE€HHON KOMIIO3MIIMM U KOMITO3UIIMOHHBIX TMOJUMEPHBIX
MaTepHaIOB MAITUHOCTPOUTETHHOTO HA3HAUCHUS;

UCCJIEIOBAHUE U pa3padOTKa TEXHOJIOTMM CO3JaHUsl YCTPOWCTBA IS
NEPEeMENIMBAHUS CHIMYYUX TMOPOIIKOBBIX M BA3KOTEKYYHMX MOJUMEPOB U CHIMTYUYUX
OpPraHOMUHEPATBHBIX MHTPEIMEHTOB HAa OCHOBE MECTHOTO CHIPhS M TOTyYeHHUE
TOMOTCHHOW  KOMMO3WIIMK  JUISl  MAIIMHOCTPOMTENBHBIX  KOMIO3UIIMOHHBIX
MOJIMMEPHBIX MaTEPHAIIOB;

NPOBEJCHUE  OKCIEPUMEHTAIBHBIX  HWCCICJOBAaHWM W BBISBICHHUE
ONTHMAJIBHBIX TEXHOJIOTHYECKMX PEKHUMOB IPOIECCa CMEIIMBAHMS CHITYyYHX
NOJUMEPHBIX W OPraHOMUHEPAIbHBIX  HAMOJHUTENCH I TOJXYYCHHS
KOMTIO3UIIMOHHBIX TIOJTMMEPHBIX MaTepHUajIOB MAlTMHOCTPOUTEIBHOTO HA3HAUCHNUS,

WCCJICIOBAHUE TEXHOJOTHU TIOJYYCHUS] TOMOTEHHOM KOMITO3UIIUUA W3
CHIMYYUX M BI3KOTEKYYHX TIOPOIIKOBBIX MOJUMEPOB C OpPTraHOMHHEPATLHBIMU
WHTPEIMCHTAMH U TIOJIyYeHHE Ha WX OCHOBE KOMIIO3UIIMOHHBIX TOJMMEPHBIX
MaTepHaIOB MAIIMHOCTPOUTEIHLHOTO HA3HAUCHUS;

OTIpEJICICHUE TMPAKTUYECKNX W IKOHOMHYECKHX aCIMEKTOB pa3pabOoTaHHOMN
TEXHOJIOTUM W YCTPOMCTBA CMENIMBAHUSA CHITyYUX MOPOMIKOOOPA3HBIX U
BA3KOTEKYYHX MOJIMMEPOB W OPTraHOMUHEPAIbHBIX HAMOJHUTENEH M3 MECTHOTrO
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CBIpbSl U TOJYyYEHUE MHOTO(PYHKIIMOHAIBHBIX KOMIIO3UIIMOHHBIX TOJTUMEPHBIX
MaTepuasoB, HOKPBITUH U JAeTallell U3 HUX MAIIMHOCTPOUTEIbHOTO Ha3HAUCHUS;
IPOBEJCHUE  ONBITHO-TIPOU3BOJCTBEHHBIX HCHBITAHUN M  NPUMEHEHHE
MHOTO(QYHKIIMOHAIbHBIX ~ KOMIIO3ULIMOHHBIX  IOJIUMEPHBIX  MAaTe€pUaoOB B
IPOU3BOJCTBEHHBIX YCIOBUAX U paCU€T TEXHUKO-3KOHOMUYECKON 3PPEKTUBHOCTH.

O0bexkTOM  HCCJIeI0BaHUSl  SBISIOTCA  IpaduT, TajabK, KaoJIUH,
CTEKJIOBOJIOKHO, XJIOIIKOBOE BOJIOKHO, IIEMEHT, BOJIACTOHUT, IIOJUMEPHBIE
CBA3YIOIIME HAa OCHOBE IMOJMATHJIEHA BBICOKOIO JaBJIEHHWS W TMOJUIIPOIMIICHA,
KOMIIO3HIIMOHHBIE mnonauMmepHble Matepuanbl:  AlIDK-1, AIIDK-2, AIIIIK-1,
[Momyuensr AIIIK-2, AUIIDK-1, AUIIDK-2, AUIIIIK-1 u AUIITIK, AUD/I-16,
auOyTundranar, MOJIUITHICHIIOINAMUH, TPAPUT, CTEKJIOBOJIOKHO, TaJIbK.

IIpeamerom Mccae0BaHNUS SABJIACTCH:

pa3paboTKa TEXHOJOTMA M CO3JaHUE YCTAHOBKU IJisl IEPEMELINBAHUS
INOPOLIKOBBIX M BSI3KOTEKYUYMX IIOJMMEPOB M CBIIYYMX OpPraHOMHMHEPAJIbHBIX
UHIPEMEHTOB U BBIBIICHHE ONITHUMAJIBHBIX TEXHOJIOITMYECKUX UX PEXUMOB C LIEIIBIO
OCBOCHMS TEXHOJIOTHH CMEIIMBAHUS U NOJyYEHHS] TOMOI€HHOIO COCTaBA CBITYYHX
U BA3KOTEKYYMX KOMIIO3UI[MOHHBIX IOJUMEPHBIX MaTEPUAJIOB, HAIIOJHEHHBIX
OpPraHOMUHEPATIBHBIMUA UHTPEAUEHTAMU;

UCCJIEIOBAHKE ($U3UKO-MEXaHUYECKUX, BUOPO-3BYKOIOIIIOMIAIOIINX,
AHTU(PPUKIIMOHHBIX U TPUOOTEXHUYECKUX CBOMCTB KOMIO3UIIMOHHBIX TOJTMMEPHBIX
MarepuaioB, TOJYYEHHBIX MO pa3pabOTaHHOW TEXHOJOTMU CMEIIMBaHUSA
MOPOUIKOBBIX, BA3KOTEKYYHX MOJMMEPOB C OPraHOMUHEPATIBLHBIMU UHTPEAUEHTAMU
U TOJy4eHWE  MHOTO(YHKIMOHAJIBHBIX  KOMIIO3UIIMOHHBIX  TOJUMEPHBIX
MaTepHualoB U MOKPHITHI MAIIMHOCTPOUTENHHOTO HA3HAYEHUSI.

MeTtoanb! ucciaenoBanusi. B nuccepranrontHoii padbore ucrnonabzoBansl UK -
CHEKTPOCKONUS, PEHTreHo(a30Bblid aHanu3, Iud@epeHInaIbHO-TEPMUIECKUN
aHaiM3 M OOUIeCTaHJApTHbIE METOJAbl ONpelNeieHUs] (PU3MKO-XUMUYECKUX U
(pU3UKO-MEXaHUYECKUX CBOMCTB OJUTOMEPOB, IUIACTU(UKATOPOB, OTBEPAUTENEH,
MIOJIMMEPOB U KOMIIO3ULIUH.

Hay4yHasi HOBH3HA HCCJIEI0BAHMS 3aAKJIIOYAIOTCH B CJEAYIOLIEM:

00OCHOBaH M pa3pabOTaH ONTHUMAJIbHBII BapHaHT KMHEMAaTHYECKOW CXEMBI
CMECUTEIBHOW YCTAaHOBKHM HENPEPBIBHOTO ACHCTBUS JUIsl IPOLECCAa CMEIIMBAHMS
BA3KOTEKYYMX, T[OPOLIKOBBIX ITOJMMEPOB M CBIIYYMX OpPraHOMHHEPAJIbHBIX
UHTPEIUEHTOB;

Ha OCHOBE pE3yJIbTATOB TEOPETHUUYECKUX HCCIECIOBAHUNA W BBISIBIEHHOTO
ONTUMAJIbHOTO BapUaHTa KHHEMATUYECKON CXeMbl pa3paboTaHa HOBask TEXHOJIOTHS
U CO3[JaHO OpPUTHMHAIBHOE YCTPOWMCTBO [Jisi PEBEPCHMBHOIO IEPEMEIIMBAHUS
MOPOIIKOBBIX TOJUMEPHBIX W CHIIYYUX OPraHOMUHEPAIbHBIX HWHIPEIUEHTOB,
MO3BOJISIIOLME TI0Jy4aTh FOMOTE€HHBIE KOMIIO3UIIMM HA OCHOBE MOPOIIKOBBIX U
BA3KOTEKYYHMX [MOJIMMEPOB ¢ OPraHOMUHEPAIBHBIMU HANIOJIHUTEISIMU;

HayyHO 000OCHOBAHA M MPAKTUUYECKH PEaIn30BaHa BO3MOKHOCTD MOBBILICHHUS
(bU3HKO-MEXaHUUECKUX, BHOPO-3BYKOIOTJIOMIAONINX, AaHTH(PPHUKIIMOHHBIX |
AHTU(PPUKIIMOHHO-U3HOCOCTOMKHUX  CBOMCTB ~ KOMIO3UIIMOHHBIX  IOJIMMEPHBIX
MaTepuaioB IyTeM MPEABAPUTEIBHOIO MEPEMEIIMBAHUS  IOPOIUKOBBIX U
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BS3KOTCKYYHX TIOJUMEPHBIX MAaTEPHAIOB M CBHINYYHX OpPraHOMHHEPATbHBIX
HATIOJTHUTENEH 10 pa3pabOTaHHON TEXHOJOTUH M COOTBETCTBEHHO CO3JaHHOMN
YCTaHOBKE PEBEPCUBHOTO CMECHUTEIISI HEMPEPBHIBHOTO JICHCTBUS;

YCTaHOBJICHO, YTO (PU3NKO-MEXaHUYECKUE, TPUOOTEXHUYECKHE, BUOPO-
3BYKOITOTJIOMIAIOIIHE " aHTH(QPUKIIMOHHBIC CBOICTBA TIOJTyYEHHBIX
KOMIIO3UIIMOHHBIX MaTEPHaJIOB W3 CMECH TIOJIMMEPOB U OPraHOMHHEPAIbHBIX
HATIOJHUTENEH 10 pa3paOOTaHHOW TEXHOJOTMHM M Ha CO3JaHHON YCTaHOBKE
PEBEPCUBHOIO CMEIIMBAaHM mNoBbIIAOTCA B 1,5-1,8 pa3za mo cpaBHEeHUIO ¢
UCXOIHBIMU KOMIIO3UIIMOHHBIMH TTOJIAMEPHBIMU MaTepUAIAMH.

IIpakTHyeckue pe3yabTaThl HCCJIETOBAHNUS:

pazpabotaH 3(p(PEKTUBHBIH CHOCOO PEBEPCHBHOTO  MEPEMEIIMBAHMS
MOPOIIKOBBIX M BS3KOTEKYYHMX IOJMMEPHBIX MaTEpUaioB M  CHIMYYHX
OpPraHOMUHEPATHHBIX HATIOJHUTENCH C IEJIbIO MOTyYEeHUSI TOMOTCHHBIX COCTaBOB U
OTIpe/IeNICHBI ONITUMAJIbHBIC TTapaMETPhl KOHCTPYKITUU PEBEPCUBHON CMECUTEIILHOM
YCTaHOBKH HEIMIPEPHIBHOTO JICHCTBUS;

pa3paboTaHO ¥ CO3/IaHO YCTPOMCTBO HEMPEPHIBHOTO IEHCTBHSI M OTIPE/ICIICHBI
ONTUMAJbHBIE PEKUMBI  PabOTBI  YCTAHOBKH PEBEPCHBHOIO  CMEIITHBAHWSI
TIOJTUMEPHBIX MaTepraioB u OpPraHOMHUHEPATHLHBIX HaTIOJTHUTEIICH,
o0eCTeunBalOIIUX I0Jly4yaTh TOMOTEHHBIH COCTaB, YTO TIO3BOJIMJIO MOJYyYaTh
KOMIIO3HUIIMOHHBIC TIOJIMMEPHBIC MaTepUaibl HA UX OCHOBE C BBICOKHMMH (PU3HKO-
MEXaHHYECKUMH, aHTH()PUKITMOHHO-U3HOCOCTORKUMH, BUOPO-
3BYKOTIOTJIOIIAIOIIMMHA W KOPPO3UOHHBIMU CBOMCTBAMH MAIIMHOCTPOUTEIHLHOTO
Ha3HAYCHUSI.

JloCTOBEPHOCTH MOJIYYE€HHBIX Pe3yJIbTaTOB 00OCHOBaHA CPAaBHUTEIHHBIM
KOHTPOJIEM JOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTaTOB ITyTEM COIOCTABJICHUS
TEOPETUYCCKUX PE3YJIbTATOB C IKCIICPUMEHTAIBHBIMHA JaHHBIMHU, MOJYYCHHBIMH
OpU  PEBEPCHBHOM CMENIMBAHUM  CHITyYUX TIOJMMEPHBIX MAaTEPHUAJIOB M|
OpPraHOMUHEPATHHBIX HAIMOJIHUTEICH Ha YCTAHOBKE HEMPEPHIBHOTO JICHCTBHSI.
Cratuctuueckas o0paboTKa pe3yJlbTaTOB MCIBITAHUA (PU3UKO-MEXaHUYECKHUX
XapaKTePUCTHK KOMIIO3UIIMKA BIIOJHE OTBEYAIOT ()YHKIIMOHAIBLHBIM TPEOOBAHUSIM,
HpeAbIBISEMBIM K AeTainsiM. J[OCTOBEPHOCTH Takke 00OCHOBaHA COBOKYITHOCTBIO
UCTIOJIb30BaHUS (U3HKO-XUMHUYECKHUX, (U3HKO-MEXaHHUECKUX U
TPUOOTEXHUYECKUX METOJIOB HCCIICIOBAHU.

Hay4yHasi 1 npakTH4ecKasi 3HAYMMOCTD Pe3yJIbTATOB HCCJIeI0OBAHMIA.

HayyHasi 3HAYMMOCTBb  TOJYYCHHBIX  PE3yJbTATOB  HUCCICIAOBAHUS
3aKJII0YAaeTCsS B YCTAHOBJICHUM 3aKOHOMEPHOCTH BIIMSHUS KOHCTPYKIIMOHHBIX
(GaKTOPOB U TEXHOJIOTUYCCKUX PEKUMOB HA KAYECTBO TOMOTCHHOCTH IOJTy4aeMbIX
KOMITO3UITUOHHBIX CMECEH Ha OCHOBE TIOPOIIKOBBIX M BA3KOTEKYYHX TOJIMMEPHBIX
MaTepHaJIOB W CBHIMYYHX OPraHOMUHEPAIBbHBIX HAIMOJHUTENCH, YTO TO3BOJIHIO
TEOPETUYECKH 00OCHOBATH ONTUMAIILHBIE TAPAMETPHI ITHEKOBOTO pabodero oprana
U CO3/1aTh YCTPOWCTBO, IO3BOJISIONICE KAUYECTBEHHO CMEIIMBATh M TOJIYyYaThb
TOMOTEHHBIC CMECH Ha OCHOBE BBINICYKAa3aHHBIX KOMIIOHEHTOB M TOJyYaTh Ha MX
OCHOBE MHOTO(YHKIIMOHAJILHBIC KOMITO3UITHOHHBIC TOJMMEPHBIE MaTepHaIbl C
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BBICOKHMH (bu3UKO-MEXaHUYECKUMH, TpUOOTEXHUUECKUMHU BUOPO-
3BYKOTOTJIOIIMMHU U aHTUKOPPO3UOHHBIMU CBOMCTBAMU.

IIpakTH4yeckass 3HAYMMOCTH PE3yJIbTATOB MCCICIOBAaHUN 3aKIIOYACTCS B
MHTEHCU(UKAIIMU KaueCTBEHHOT0 TOMOT€HHOI'0 MpOIecca CMEIIUBAHUS ChITYyYuX
OpraHOMHUHEPAJIbHBIX ~MHTPEJUEHTOB C TMOPOIIKOBBIMU M  BA3KOTEKYYHMMHU
MOJIMMEPHBIMU MaTepHallaMHi 10 pa3pabOTaHHON TEXHOJOTMU W Ha CO3/JaHHOM
YCTaHOBKE, MO3BOJISIFOIINX MOJIy4aTh KOMIIO3UIIMOHHBIE TOJIUMEPHBIE MATEPUAIIbI C
BBICOKUMH (PU3UKO-MEXaHUIECKUMH, aHTU(PPUKIIMOHHO-U3HOCOCTONKUMH, BUOPO-
3BYKOIIOTJIOIIAIONIMMH W aHTHU(QPUKIMOHHBIMUA CBOMCTBaMH, paboTaomiue Mpu
TPeHUH W BUOpAMU 7Sl IPUMEHEHUS B paboyuX opraHax MallliH U MEXaHU3MOB
XJIOMKOOYUCTUTEIBHBIX XJIOTIKOTIEpEPA0aTHIBAIOIINX u MAaCJIOKHPOBBIX
MIPOU3BO/ICTB.

BHenpenne pe3yabraToB HcciaenoBanmii. Ha ocHOBe mMOgydeHHBIX
HaY4YHBIX PE3yJIbTATOB MO pa3pabOTaHHON TEXHOJIOIMH CMEIINBAHUS U NOTyYEHUS
KOMIO3UIIMOHHBIX OJTUMEPHBIX MAaTEPUAJIOB:

pa3zpaOoTaHHblE AHTU(PPUKIMOHHBIE KOMIIO3ULMOHHBIE MaTepuaibl U
HOKPUTHUS HA UX OCHOBE OBbLIM BHEAPEHBI HA [IMCKEHTCKOM XJIOMKOOYHCTUTEIHHOM
3aBoJie Ha pPabOuMX OpraHax OUYMUCTUTENIEH U BEHTWISTOPOB, a TaKXe Ha
MOBEPXHOCTH KopiycoB mkuHa u JuHTepa (CrnpaBka AO «PAXTASANOAT
ILMIY MARKAZI» ot 04.11.2021 Ne02-11/483). B pe3synabTare, MOSBHUIACH
BO3MOXHOCTb CHHM3UTHh YPOBEHb IIymMa Ha 7-24 nb B NIPOU3BOJICTBEHHBIX
MOMEIIECHUAX, TMPOU3BOJUTEIBHOCTh XJIOMKOBBIX MAIIMH W  MEXaHU3MOB
yBenmmumiics Ha 7-14%; cUH3UTH 3aTpaThl U MOTpeOIsieMble MOITHOCTH Ha 7-12%);
CHU3UTH JpoOsieHHOCTh cemsiH oT 0,18-0,36%; CHU3UTH TOBPEKAAEMOCTh
XJIOITKOBBIX BOIOKOH Ha 0,5-0,7%;

PazpabotanHbie MHOTOPYHKIIMOHAJIBHBIE KOMITO3UIIMOHHBIE MOKPBITHE OBLIN
BHeZpeHbl Ha [IMCKEeHTCKOM XJIOTIKOOYHMCTUTENBHOM 3aBOJIE HAa MOBEPXHOCTHU
OWIbYATOW TapHUTYPbl U KOJOCHUKOB OYMCTUTENEH XJIOMKa-ChIpIia OT KPYIHOTO
copa, mxuHa u uHTepa (Cnpaska AO «PAXTASANOAT ILMIY MARKAZI» ot
04.11.2021 Ne02-11/483). B pesynbrate, MOSBUIACH BO3MOXXHOCTH CHH3HTH
MEXaHUYECKYIO MOBPEXKIaeMOCTh U OOPBIBHOCTH BOJIOKHA B MPOIIECCE OUUCTKH, a
TaKXK€ YBEJIMYUTH CPOK CIYXObI MUIBYATON TapHUTYpPBI, B PE3yJIbTaTE KOTOPOTO
TAJIb COKpaTmiach 10 50%;

MHOTO(YHKIIMOHATbHBIE KOMIO3UIIMOHHBIC TOJIMMEpPHBIE MaTepuaibl U
JeTali Ha WX OCHOBE OBLTM BHEIPEHBI Ha [IMCKEHTCKOM XJIOMKOOYUCTHTEIHLHOM
3aBoje (CnpaBka AO «PAXTASANOAT ILMIY MARKAZI» ot 04.11.2021 Ne(2-
11/483). B pe3syibrare, NOSBHIACH BO3MOXHOCTH YBEIHUYUT DKOHOMHUCECKYFO
a3 pekTuBHOCTD [ TUCKEHTCKOTO XJTOMKOOYUCTUTEILHOTO 3aB01a Ha 483,0 MITH. CyM.

AnpobGauusi pe3yJjbTAaTOB HCCJAEA0BAHMS. Pe3ynbTaTbl HCCIEIOBAHUS
OTJIallleHbl B § pecnyOIMKaHCKUX U B 4 MEKIYHAPOIHBIX KOH(PEPEHLIUSX.

Ony0/MKOBAHHOCTDH pe3yJIbTaTOB HcciaeqoBaHus. [lo Teme nuccepranuu
onyosuKoBaHO 32 Hay4HbIX paboT. M3 Hux 18 HayunbIx crareil, B TOM yucie 12
cratei B pecnyOnMkaHCKuX W 6 cratbu B 3apyOeXHBIX JKypHajax,
PEKOMEHJOBaHHbIX  Bpicmieid  arrecTalluoHHOW — Komuccuedl  PecnyOmnmku
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V30ekuctan s MyOnWKalMii OCHOBHBIX HAYYHBIX PE3yJIbTaTOB JOKTOPCKHUX
TIACCEPTALUMN.

Ctpykrypa u 00beM guccepTaumu. J(uccepranmonHas padboTta U3jI0KeHa Ha
186 cTpaHuIiax M COCTOUT W3 BBEACHUSA, IIECTH TIJIaB, 3aKIIOYCHHS, CIHMCKa
WCII0JIb30BAaHHOM JIUTEPATYPHI, IPUIIOKECHUI.

OCHOBHOE COAEPXAHME JMCEPTALIUN

Bo Begenumu O0OOCHOBaHAa aKTyaJbHOCTh M BOCTPEOOBAHHOCTH TEMBI
JUCCEPTAIIMOHHON PaboThI, CHOPMHUPOBAHEI 1I€Tb U 337a4M, BBISIBICHBI OOBEKT U
MPEIMET UCCIIEIOBAHNS, ONPEACIEHO COOTBETCTBUE UCCIIEIOBAHUSA NPUOPUTETHBIM
HaAINpaBJICHUSM pa3BUTHS HAyKu U TexHoyornii B PecmyOnuke Y30ekucraH,
U3JI0KEHbl Hay4Has HOBU3HA M IIPAKTUYECKUE pE3yJIbTaThbl HCCIIEIOBAHUM,
PACKpBITBI HAay4YHO-TEOPETUYECKAs] W IMPAKTUYECKAs] 3HAYMMOCTb ITOJIYyYEHHBIX
pe3yJIbTaTOB,  IPUBEICHBI  OCYLIECTBJICHHBICE  BHEAPEHUS  PE3YJIbTAaTOB
UCCJICIOBAHUS, PE3YJIbTATHI ampoOaIui padoThl, CBEACHHS IO OMYyOJIUKOBAHHBIM
paboTaM U CTPYKTYpE AUCCEPTALIUU.

B nmepBoit rnaBe mgucceprauun «CoBpeMeHHOe COCTOSIHHE TIpolecca
CMCIIMBAHUS  NMOPOIIKOBBIX M  BSA3BKOTEKYYMX OPraHOMHMHEPAJIbHBIX
HHIPEAMEHTOB U YCTPOMCTBO AJIS1 MOJyYeHUS TOMOTCHHON KOMIIO3ULIMHU JIJIsI
NMPOU3BOJACTBA KOMIIO3MIUMOHHBIX MATEPHAJOB W M3AeJUA U3 HHUX
MAIIMHOCTPOUTEJIBLHOI0 HA3HAYEHHUsD» MPOBEICHO M3YYCHHE W  AHAJIU3
JIUTEPATYPHBIX HCTOYHUKOB TEXHOJIOTUYECKUX MPOLECCOB M CYIIECTBYIOIIUX
COBPEMEHHBIX YCTPOMCTB [JII CMEIIMBAHMS IMOPOIIKOBBIX OPraHOMHUHEPAIBHBIX
WHIPEIUECHTOB HA OCHOBE MECTHOTO ChIPbS OPTAaHMYECKOTO UM HEOPTaHUYECKOTO
IPOUCXOXKIEHNUN, OOOCHOBAaHME U BBIOOP ONTUMAJIBLHOTO CIIOCO0A U CXEMBI
YCTPOMCTBA HENPEPBIBHOIO JEUCTBUS [JI1 CMELIMBAHUS OPraHOMUHEPAIbHBIX
CBITYYMX MAaTEPUAJIOB M IOJYYECHUS TOMOIE€HHOW KOMIIO3MLHMM HAa MX OCHOBE
IIPUMEHUTEIILHO K IIPOU3BOACTBY KOMITIO3UIIMOHHBIX MaTepuasoB
MAaIIMHOCTPOUTEIBHOTO HaA3HAUYCHMUSI.

AHanmu3upyss 0030p JIUTEPATypHBIX HMCTOYHHUKOB  YCTAHOBJIEHO, 4YTO
CYIIECTBYIOIIUE METOJAbl W YCTAHOBKM HE B TMOJHOH Mepe O0O0ecrneyuBaroT
OJHOBPEMEHHO CMEIIEHUE, IUCHEPTUPOBAHME M TOMOTCHHU3AIMIO ChITy4YUX
MOJIMMEPOB M OPraHOMHMHEPAJIbHBIX HAMOJHUTENICH W TMOJYYEHHE IMOPOLIKOBBIX
CMecer ISl MOJYYEHUS] KOMITO3UIIMOHHBIX TMOJMMEPHBIX MATEPUAIOB M ACTallei
MaIllMHOCTPOUTEILHOTO Ha3HaueHus. [[aHHas paboTa MOCBSIICHA PEUICHUIO dTUX
3a/1a4, 4YTO W ONPESTUIIO 11eJIb HACTOSIICH AUCCEPTAIMOHHON pabOTHI.

Bo Bropou rnaee gucceprauuu «Teoperndyeckue M IKCIEPUMEHTAIbHbIEC
HCCJICIOBAHUSA TEXHOJOIMYeCKOro mpouecca MnepeMelIuBaHus ChIMy4YHX
OpPraHOMHUHEPAJIbHBIX UHIPEAMEHTOB, MOPOLIKOBBIX MOJTUMEPHbIX
MaTepuaJIOB, ONpeae/Aiie ONTUMAJIbHbIC FeOMETPHYECKHEe U PeKUMHbIE
nmapaMerpbl  yCTPOHMCTBA HENPEPbIBHOIO JAeHCTBUS s IOJY4YeHHS
TOMOT€HHON KOMIIO3MLIMHM W KOMIO3UIHOHHBIX IOJUMEPHbIX MAaTEpPpHAJIOB
MAIIMHOCTPOUTEJIbHOT0 HAZHAYEHHMA» U3JI05KEHBI PE3YJIbTAThl TEOPETUUECKUX U
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OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ mnmponecca pPEBCPCUBHOTO IMCPEMCIIMBAHUA
CBIIIYYUX MATCPUAJIOB C OCJIIBIO OIIPCACICHUA MOIIHOCTH, ITPOU3BOAUTCIBHOCTH U
ICOMCTPHUUCCKHUX [mapaMCcTpOB CMECHUTEIIbHOMN YCTAaHOBKH, a TaKIKC
OKCIICPUMCHTAJIBHOC HCCICAOBAHUC I'COMCTPHUYCCKUX IIaApaMCTPOB CMECHUTEIILHON
YCTAHOBKH U COIIOCTABJICHHUC C PC3yjbTaTaMHU, OIPCACICHHBIMU TCOPCTHUUCCKHUMU
pacucTaMu.

B IICPBYIO OUCPCAb, IIPOBCACHBI TCOPCTHUYCCKUC HCCICAOBAHHA IIO
OIIPCACIICHNIO MOIIHOCTH, ITPOU3BOAUTCIIBHOCTH U IT'COMCTPHUYCCKUM IIapaMCTpaM
CMECHUTEIILHOMN YCTaHOBKH. HpI/I 9TOM TCOPCTHYCCKH PACUHCTHBIM ITYTCM BbIABHUIIN

2
GopMyiy 1714 onpeseneHus npous3BoauTensHocTH: Q = 60n@mR?2 Fn A,

rjae © - yroij cerMeHTa, paj N — 4ucjao 000poTOB NTHEKOBOTO Baja, 00/MuH; R-
panuyc 6apabana, M; @-CTETIEHb €ro 3anoJHeHus, Y%.

sin3 g
HNuTtencuBHocTh nepememnBanus K onpenensimu no ¢opmyne: K = :
®
—Tcp4Q
JlnHa cMecuTenbHOro 6apadbana BeIYUCISIETCS 0 popmyie L_Dz—w’
rne D —jgmamerp cmecutensHOro Oapabana, T, - Bpems NpeObIBaHUS

Marepuaia B CMECHUTEIIE.
CyMMapHyI0 JUIMHY TIyTH CKaTBIBaHUS MaTepHalia 3a OAUH 00OpOT Baja, MbI
omnpenesuiu mno Gopmyie:
Q6+1000
120m2R%pn *
Benmnuuna mara S momacTei mpsAMOTo Xo4a MTHEKOBOTO Bajla CMECHTEIILHOTO

2mA
OapabaHa COCTaBUT: S= e

MomHoOCTh, 3aTpauMBacMyr0 Ha I[EPEMEIINBAHKUE CBIIYYEro Marepualia,
ONPEAEIISIIN 10 CIICYIOIIEN 3aBUCUMOCTH:

N = 6847 + 1077 R*LY nsin® Z sinf,

TJ€: Y — yAENbHBIN BEC CHITYYUX MATEPHANoB I/cM3, B — yros ecTeCTBEHHOrO
oTkoca Marepuana. CpenHee BpeMs TMpeObIBaHHS MaTepuajia B CMECUTENIe

nD? Lo

ONpeEIsIn 10 hopmyJIe: Te, = 20

Wcnionb3ys BeISBICHHBIC (OPMYIIBI, HAMH ObLJIa BBIYUCIICHA PACUETHBIM ITyTEM
MIPOU3BOAUTEIILHOCTh PEBEPCUBHOM CMeCcUTEIbHOM ycTaHoBKU: Q = 0,4 M3/4; uncio
oboporoB mHekoBoro Bajma N=100,75 u 50 o000poTOB /MHUH., KO3PPUUIUEHT
HarojHeHus O6apabana Ha ¢ = 0,28-0,38; mar monacrel mpsMoro xojaa S1=85 mwm;
mar Jionacte oopatHoro xoaa S;=65 mm; nuametp Oapabana D=0,16M; nnuHa
0apabana L=2,2 m; yron cermenra ©=130°, umu 2,2689 pan.

DKCMEpUMEHTAIBLHOE HCCJIEAOBAaHUE TMPOBOAWIM CIEIYIOIIUM 00pa3oM.
N3rotoBiieHHbBIE JIOMTACTH OBUIA YCTAHOBJICHBI M HAKJIOHEHBI IO yriioM 5°, 10°, 15°,
20°, 25°, 30° OTHOCUTENIBHO TJIOCKOCTH, MEPIEHANKYISIPHON OCH BpallleHUs Balia.
ITpu sTOM OBLIIA MCCIeIOBaHA 3aBUCUMOCTh MOIITHOCTEH Py OT uncya nomacreit Z u
yIJla HaKJIOHA i1 JIONACTEH MPSIMOTO KOJa.

Ha ocHoBe pe3ynbTaToB HCCleI0BaHUN HAMU OBbLIO MPUHSITO YKUCIIO JIONACTEN
npsamoro xona Z =15, a yron Haknona jjonacrei p=30°, unciio nomacreit 06paTHOro
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xona Z,=13, a yron p,=10°.

Ha pucyake 1 npuBefeHbl pe3yabTaThl HCCIENOBAHUNA 3aBUCUMOCTH
MHTEHCHMBHOCTH MEPEMEIINBAHUS OT BPEMEHH MEpPEMEIIMBAaHUS U  CTENEeHH
3aII0JHEHUS CMECHUTENIbHON IIHEKOBOH YCTAaHOBKM NpH Pa3IMYHONW CTENeHH
3aIOJTHEHUSL.

100

K %
o
S

20

0 d

2:5 © MHMH

MHTEHCHMBHOCTD MIEDEMEIICHUS.

0.5 1 15

o

| |

l.o-25 2.¢-30 3.0-40 4.¢-50 5.¢-60 6.90-70 ©%.1-6

Puc. 1. 3aBucMMOCTh HHTEHCHUBHOCTH nmepeMecImBaHus OT BPpEMECHU
nepeMemuBaHusa T U CTCIICHU 3AII0OJTHCHUSA CMECHTEJIbHOI IITHEKOBOH YCTAHOBKHU IIPH
PA3JIUYHBIX 3HAYCHUAX 3AIIOJTHCHUSA

Kaxk BugHo 13 pucyska 1, uem 6ombiine K, Tem kopoue Bpems, Tpedyemoe st
JOCTH)KEHHUSI OJIMHAKOBOW CTENIEHU MEPEMENINBAHMS, a TAK)KE, YeM OOJIbIIIE CTENEHb
3aMoJHEHUs @, TeM OoJiblliee BpeMs 3aTpauyuBaeTcs ISl MEepEeMELIMBAaHUS U
COOTBETCTBEHHO, 3((HEKTUBHOCTh MEPEMEIINBAHUS MOHOTOHHO YMEHBIIAETCS 10
OTIpE/ICIEHHOTO0 BPEMEHH, 3aTeM OYyJEeT COXpaHSATh IMOCTOSHCTBO MHTEHCHBHOCTH
NepeMeIINBaHUs.

Bpemsi nepememmBaHUSl CIIYyKUT KPUTEPUEM HMHTEHCUBHOCTH JIEUCTBUS
CMECUTEIBHON YCTaHOBKM. C TEXHOJIOTMYECKOW TOYKHM 3pEHHs IOJ BPEMEHEM
nepeMenmBanus (TOMOTE€HU3alUK) CIEAyeT MOHUMATh MEPHOJ, TPeOyeMBbIil Jyis
JOCTHKEHHUSI BBICOKOM CTENEHU OJTHOPOJHOCTH CMECEM.

Ha pucynke 2 mnpuBeneHbl pe3yibTaThl HWCCIEAOBAHUN 3aBUCHUMOCTH
MPOU3BOJIUTEIIBHOCTH YCTAaHOBKHU (a) WU MHTEHCUBHOCTH mepeMemuBanus (K) ot
yucia 000pOTOB Basia-IIHEKA N YCTAHOBKU M OT MHTEHCUBHOCTHU MEPEMEIIMBAHUS
(K), crenenn 3amonuenus (¢) u nuamerpa Oapadana (d) (0), or yria HakJIoOHa
Jonacte npsmoro (W) u 06opoTHoTrO (U2) X012 (B).

Kak BUIHO U3 pUCYHKa 2, C YBEJIMYEHHEM YUCIa 00OPOTOB YCTAHOBKHU OT 25
10 125 MuH. HaOmoaeTcs yBenudenue npoussoaurenbuoctu ot 0, 0,05 10 0,6 M3/4,
a TpU 3TOM C YBEIMYEHHEM 4YHuCiIa OOOpOTOB HAOMIOAAETCS CHUKEHUE
WHTCHCUBHOCTU mepeMmemuBanus oT 82 % no 15 %. YuursiBasg mnoiaydeHHbIE
pe3yabTaThl [Ji1 MPOBEACHUS JATBHEUMIIEro WCCIEIOBAHUS I MOJYy4YeHUs
HE0OXOMMOM TTPOU3BOAUTEILHOCTH, YUCIO 000POTOB YCTAHOBKH MPUHATO 70-75 N
munl. Kak BHIHO U3 KpHMBBIX pUCyHKA 2 0, C yBeJIMUeHHEM auameTpa Oapabana
BO3pacTaeT CTENEHb 3alOJHEHUS W COOTBETCTBEHHO YBEIMYMBACTCA U
IPOU3BOIUTENLHOCTh, MHTEHCUBHOCTD NIEPEMEIIMBAHUS CHIDKACTCS. Y YUTHIBAS 3TO
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COCTOSIHHUE, OBbLII MPUHAT HEOOX0ANMBIN nuameTp Oapadana 150-200 mm.
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s \\ z '
Z 4 80 : Mi—% T T '
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Puc. 2. 3aBucuMOCTh NPOU3BOANTEIBLHOCTH YCTaHOBKH (Q) 1 HHTEHCMBHOCTH
nepememnBanns (K) or yucsia 000poToB Bajia — iHeKa YCTAHOBKH (a) ¥ OT
uHTeHcuBHocTH nepememuBanns (K), crenenn 3anosiHenus (¢p) u quamerpa 6apadana (d)
(0), ot yriia HakJIOHa JionacTeid mpsiMoro (1) u oopaTHoro (p2) xoaa (B)

Kak BUIHO M3 KpUBBIX PUCYHKA 2 B, C YBEJIMYEHHUEM yTJIa HAKJIIOHA JIOMACTEN
ITHEKa MPSIMOT0 XOJa CMECHUTEIbHON YCTAaHOBKHM HAOIIOAAETCS 3KCTPEMalIbHbBIN
xapakrtep, npoxons uepe3 MakcumMyM mpu 30°. Ilpu 3TOM ycTaHOBKAa HMEET
ONTUMAJIBHYIO IIPOM3BOAUTENLHOCTE 1pu 0,4 M3/4. A npu ciydae yria oOpaTHOro
xoma npuxoaut uepes 10°. Taxke ObUIM HMCCIENOBaHBI  3aBUCUMOCTD
WHTEHCUBHOCTA  NepeMemuBaHusi  (K)  CTENEeHW  3amojiHeHuss (@) U
npousBoautesbHocTH (Q) oT muHbI 6apabana (L).

Pe3ynbraramMu SKCIEpUMEHTANIBHBIX UCCIIEIOBAHUN OBLTU MPUHATHI AUAMETP
O0apabana 150-200 MM, mar gomactedt mpsmMoro xoma Si;= 85, mar Jjonacreu
obpatHoro xoaa S;=65, nnmHa 6apadbana L=2200 MM, k03hPUITMEHT UHTEHCUBHOTO
nepeMenmBanus  K=60-65%, mnpousBoguTensHOCTh Q=04 M%u. Beuia
AKCIIEPUMEHTAJIBLHO  MCCIEIOBaHAa  TaKXe  3aBHUCHUMOCTb  I€OMETPHUYECKHX
napameTpoB Oapabana: nnuHa OapabaHa, mara jomnacte mpsMoro U 0OpaTHOTO
X0J1a OT MPOU3BOJUTENBHOCTA CMECUTETBLHON YCTaHOBKH.

MOXXHO OTMETUTh, YTO TEOPETUUYECKUMHU U DKCHEPUMEHTAIbHBIMU
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HCCJIEIOBAHUSIMU YCTAHOBJIEHO, YTO MapaMeTpbl, ONPEIEICHHbIE aHATUTUYECKUM
CIOCOO0M, OTJIIMYAIOTCS OT HKCIEPUMEHTAIBHBIX MPUMEPHO 10 5%, YTO SABISETCS
IPUEMIIEMBIM JJIs CO34aBAEMON KOHCTPYKIIMU HOPMAJIBHOTO KJ1acca TOUHOCTH.

B Ttpereii rmaBe aucceprauuu «OCHOBbI Pa3padOTKH TEXHOJIOTMH M
CO3laHMe YCTPOMCTBa JUIA INepeMelIMBAHUSL ChIMYYHX MOPOIIKOBBIX
MOJTUMEPOB M CBHIMYYUX OPraHOMHMHEPAJIbHBIX HMHIPEJHEHTOB HA OCHOBE
MECTHOIO ChbIPpbfi M OTXOJ0B INPOM3BOACTB H IMOJIyYeHHMe TOMOIeHHOM
KOMIIO3MIMHU JJIsi NMPOU3BOJACTBA MAIIMHOCTPOUTENbHBIX KOMIIO3MIMOHHBIX
NMOJIMMEPHBIX MAaTepPUAJIOB» IPUBEJICHBI pE3yJbTaThl TEOPETHYECKUX U
AKCIIEPUMEHTAJIbHBIX HUCCIECIOBAHUM 10 OMNPEICICHUI0O OCHOBHBIX (DaKTOPOB
M3TrOTOBJICHHS M CO3[JaHUSI OPUTHHAIBHOTO YCTPOMCTBA HEMPEPBIBHOI'O IEHCTBHS Ha
OCHOBE BBIOPAHHOW CXEMBbI, MyCKO-HalIaJ04YHBIX padOT M OCBOEHHMS MPUHLMUIIA
paboOThl CO3aHHOIO MOJAYJIBHOTO HENPEPBHIBHO ACHCTBYIOUIETO YCTPOMCTBA IS
HOJTyYEHUS! TOMOTE€HHBIX MOPOIIKOBBIX CHITYYHX KOMITO3UIUI IIyTEM CMEIINBAHUS
HOJUMEPHBIX MATEPUAJIOB U OPraHOMHUHEPAIbHBIX HAMOJIHUTEIEH IPUMEHUTEIBHO
K pa3paboTKe M MOJYYEHHUIO aHTU(PPUKIUOHHO-U3HOCOCTOMKMX MAaTepUajoB C
BBICOKMMH  (PU3UKO-MEXaHUYECKUMH UM  TPUOOTEXHUYECKMMHM  CBOWCTBAMU
MalIMHOCTPOUTEIBHOIO  Ha3HaueHWs. Ha  oCHOBE  BBIIECNIPUBEACHHBIX
TEOPETUUECKHUX M IKCIIEPUMEHTAIIBHBIX MCCIEIOBAHUN pa3paboTaHa KOHCTPYKIUS
U CO3/1aHa CMECHUTEJIbHAs YCTAaHOBKA HEIPEPBIBHOIO ACHCTBUSA JJI CMEIIMBAHMS
CBIITYYHUX MMOJTUMEPOB U OPTaHOMUHEPAJIbHBIX HATIOTHUTEIIEH.

Ha pucynke 3 mpuBeneHa cxema yCTpPOWCTBA JUIsi CMEIIMBAHUS CBITYYUX
MOJIMMEPHBIX MATEPUATIOB U OPTaHOMUHEPAIbHBIX HANOJHUTENECH ISl MOIyYeHUS
TOMOT€HHBIX CBHIITYYHX KOMIO3UI[MOHHBIX MaTEpUaJIOB.

Co3naHHasi ycTaHOBKa Oblja YCTAaHOBJIEHA Ha OMNBITHO-TIPOM3BOJICTBEHHOM
0a3e koHcTpykTopckoro Orpo OO0 «KB-KOMPOZIT», Obumm mTpoBEICHBI
UCTIBITAHUS U TOJTYYEHBI ONBITHBIE 00pa3iibl CHITYUYNX TOMOTC€HHBIX KOMITO3ULIUH.

1-pama, 2-OyHKep, 3-IIHEK, 4-KpbIllIka OyHKepa, 5- OyHKep CeKIIMOHHbBIN, 6-3aCIOHKH, 7-KPBIIIKA U3
oprerekina, 8,9-kponmreiinsl, 10-mydra, 11-penykrop, 12-anekrpoasurarens, 13,14-mkussl, 15-
TEKCTIISTHHBIN peMEHb
Puc. 3. Cxema MOIyJIbHOT0 YCTPOHCTBA JJI CMEIIMBAHMS ChINYYMX OPraHOMHHEPAJIbHBIX
NMOJIUMEPHBIX MATEPUAJIOB ¥ HATIOJIHUTEJICH Il MOJYYEeHUS TOMOT€HHbIX ChIIY4YUX
KOMIIO3MIHOHHBIX MATEPHAJIOB
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B uyerBeproii r1maBe nuccepranuu «IIpoBeaeHue IKCIEPUMEHTAIBHBIX
HCCJICIOBAHMI H BBISIBJCHHE ONTHMAJIbHBIX TEXHOJOIMYECKHX PEKHUMOB
nmpouecca  CMEIIMBAHMSA  NOPOIIKOBBIX  INOJHMMEPHBIX M CBIIYYHX
OPraHOMHMHEPAJIbHBIX HAIOJHHUTEIECH HA OCHOBE MECTHOIO ChIPpbSl U OTXO0/J0B
NPOM3BOACTB U MOJy4YeHHe IPPEeKTHBHOI0O NOMOIC€HHOI0 COCTAaBAa CMECH JIA
NPOM3BOACTBA KOMITO3MIIMOHHBIX MOJIMMEPHbIX MaTepHAaJIoB
MAIIMHOCTPOUTEIBHOIO  HA3HAYEHHS»  OTPAXEHbl  BBIOOP  OOBEKTOB
nccnenosanms: AIIDK-1; AIIDK-2; AIIIIK-1; AIITIK-2; AUIIOK-1; AUIIDK-2,;
AUIIIIK-1 wn AHWIIIK-2, cocrodmmx W3 MNOPOUIKOBBIX  IOJMITHIICHA,
MOJIUMIPONWIIEHA M CBIIYYUMX OPraHOMHUHEPAJIbHBIX HHIPEIUEHTOB, a TAaKXKe
snokcuaHas komnosunus ANDJI-16. M3moxeHsl pe3yabTaThl SKCIIEPUMEHTATbHBIX
HCCIIEIOBAHUM TIPOLECCA CMEIIMBAHUS CBHITYYUX IIOJUMEPHBIX MATEPHAIOB C
OpraHOMHUHEPAJIbHBIMU HANOJHUTEISIMHU, TOJYYEHHBIX MO HOBOW TEXHOJOTHU Ha
CMECHUTEJIbHOM YCTAaHOBKE HEIPEPHIBHOIO ACHCTBHS, a TakKe OCOOEHHOCTH U
3¢ (HEeKTUBHOCT  TEXHOJOIMYECKUX  IOKazaTele ¢  LeNbl0  IOJydyeHUs
ONTUMAJIBHOIO TOMOIEHHOTO COCTaBa KOMIIO3UIMM, pa3paboTka TEXHOJIOTHH
HOJTyYEHUS U UCCIIEI0BaHUS (PU3UKO-MEXaHUUECKUX U TPUOOTEXHUUECKUX CBOMCTB
KOMITO3UIIMOHHBIX MMOJIMMEPHBIX MAaTEPUAIOB MAIIMHOCTPOUTEIBHOIO HA3HAYCHMS,
paboTaronMX IpyU KOHTAKTHOM B3aUMOJICHCTBUU C XJIOMKOM-CBHIPIIOM.

B kauectBe KOHTpTENa BIOpaH XJIOMOK-ChIPEL] IEPBOIO COpTa pydHOro coopa
¢ BIaxxHOCTHIO 8-10% u 3acopennocTsio 1,0-3,0%.

B nabGopaTopHbIX yCIIOBHSX B YCTAaHOBJICHHOM ONTUMAJIbHOM PEXUME OBLIO
MPOU3BEJCHO  CMCIIMBAHUE  CHITYYUX  MOJMMEPHBIX  MaTepualoB U
OpPraHOMHUHEPAJIbHBIX ~ HAIMOJHHUTENEH MO  BCEeM  MapKaM  BBIOpPAHHBIX
KOMIO3UIIMOHHBIX MaTepuanoB — AIID-1, ATID-2, ATIIIK-1, ATITIK-2, AUTIOK-1,
AUIIDK-2, AUTITIK-1, AUIITIK-2 u AUD/1-16.

Kak u3BecTHO, Ha (hOpMUPOBAHKE CBOMCTB MOJIMMEPHBIX MAaTEPUaIOB BIUSIOT
UX PEOJIOrMYecKHe CBOICTBa, oOecrnedyMBaroliie ONTHMAaJbHbIE  YCIOBHS
CTPYKTYPUPOBAHHMSI IOJTYyYAaEMOTO KOMIIO3MLMOHHOIO Marepuana. B 3Toil cBs3u
HamMH ObUIM H3Y4YEeHbl PEOJOrMYECKHE CBOMCTBA BBIOPAHHBIX KOMIIO3MIIMOHHBIX
HOJUATUIICHOBBIX U TOJMIIPONUIICHOBBIX MaTrepuasnoB. B Tabmuue 1 npuBeaeHbl
pe3yNbTaThl UCCIEAOBAHHBIX PEOJOTHYECKUX CBOMCTB KOMITO3ULINN.

Tabmua 1
I/IHJIeKC paCH.]'IaBa MOJIMITUJIICHOBBLIX U HOJII/IHPOHI/L]'ICHOBI)IX KOMIIO3UIINH
Wnpnexc pacrnasa, /10 Mmun
Kommozumun Ha ocuose | ADIIK-1 AIIDK-2 ANIIDK-1 AUTID-2
MOJIUDTUIIEHA BBICOKOM 3,0-4,5/ 3,0-4,5/ 3,5-4,8/ 3,5-4,1/
IUIOTHOCTHU 3,8-54 3,9-5,6 45-54 3,9-4,8
Kommosumun Ha ocose | AIIIIK-1 ATITIK-2 AUIITIK-1 AUTITIK-2
MOJTUTIPOTTHIICHA 3,8-5,1/ 3,8-5,1/ 5,2-6,3/ 5,2-6,3/
4,2-6,2 4,2-6,4 6,2-7,4 6,3-7,4

Kak BuaHO M3 maHHbIX TaOmuibl 1, MHOEKC paciuiaBa aHTU(MPUKIIMOHHBIX U
AHTU(PPUKIIMOHHO-U3HOCOCTOMKUX  TMOJUATUIICHOBBIX M TOJUIPONHICHOBBIX
KOMIIO3ULIMOHHBIX MAaTE€pPUAJIOB, IMOJYyYECHHBIX ITyTEM CMELIIMBAHUS KOMIIOHEHTOB
KOMITO3UIIMM HEMPEPBIBHBIM CIIOCOOOM Ha CHEHHaTbHO CO3/IaHHOM YCTaHOBKE,
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HECKOJIbKO BBIIIE, YE€M [OKa3aTelid KOMIIO3UIUK,
CITIOCOOOM.

Kak Hamu ObLIO OTMEUEHO BBIIIE, CBOMCTBA MaTepualia W M3JCIUA U3
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX CMECEN CYIIECTBEHHO 3aBUCHUT OT TEMIIEPATYPHBIX
(bakTOpoB, OCOOEHHO PEXUMOB JUThS MOJ JIaBIEHUEM M OT TEXHOJIOTMYECKOTrO
npolecca nepepaboTKU U HU3TOTOBJICHHS OOpa3loB JUIsl MCHBITAHUS W JIeTajei
MaIlIMH Ha X OCHOBE. B Hatel sxcriepuMeHTaIbHOM paboTe Mbl OPUEHTUPOBAIHCH
Ha pazpadoTanubie mpodeccopom H.C. AbGen cocTaBbl M TEXHOJIOTHUECKHIE PEKIMBI
MOJTy9eHUST 00pa3IoB U JeTalleld U3 KOMIIO3UITMOHHBIX IMOJMMEPHBIX MATEPHUAJIOB.
OnHOBpEMEHHO HaMU OBbLIM MPOBENICHBI SKCIIEPUMEHTAIbHBIE UCCICIOBAHUS IO
ONPENCIICHHUIO  ONTUMAJIbHBIX  TEMIIEPATYPHO-TEXHOJIOTHYECKUX  PEKUMOB
nepepadOTKM HAIIEro BapUaHTa KOMIO3UIMOHHBIX TOJUMEPHBIX MAaTepHAIOB,
MOJYYEHHBIX IYTEM PEBEPCUBHOIO CMENIMBAHWS KOMIIOHEHTOB Ha CO3JaHHOMU
CMECHUTEIIBHOW YCTAHOBKE HEMPEPBIBHOTO JIEVUCTBUS U ONPEAEIEHbI ONTUMAIbHbIE
TEMIIEpaTypHbIE PEXKUMBI TOJTYy4YeHUs OO0pa3loB U JeTajeil U3 CO3AaHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

B Ttabnune 2 mnpuBeneHbl PEKOMEHIYEMbIE TEXHOJIOTHYECKUE PEKUMBI
U3TOTOBJIEHUS  00pa3lioB W3  aHTUQPUKUUOHHBIX W AHTU(PUKIIMOHHO-
U3HOCOCTOMKUX KOMIIO3UIIMOHHBIX MOJIMMEPHBIX MATEPUAJIOB U3 HOJIUIIPOINUIIEHA U
NOJIMATUIEHA BBICOKOW IJIOTHOCTH W OPraHOMUHEPAJbHBIX HAIOJHUTENIECH Ha
OCHOBE CMEIIAHHBIX TPAJUIMOHHBIM CHOCOOOM KOMIIO3MIIMI U MpeJjiaracMbiM
HOBBIM  CIIOCOOOM Ha CO3JaHHOM YCTAaHOBKE HEMPEPHIBHOIO  JACHCTBUA,
ONpPEAECICHHbIE II0 pe3yJbTaTaM HCCIEAOBAHUN BIUSHUS TEXHOJIOTHMYECKHUX
MapaMeTPOB JIUThS HA UX (PUBUKO-MEXaHUYECKUE U TPUOOTEXHUUECKHE CBOMCTRA.

JIns mpoBeAeHUs AANbHEUIIMX HSKCIEPUMEHTAJbHBIX HCCJIEAOBAHMN HaMH
OBUIM MPUHSTHI YKa3aHHBIC B TAOJUIIEC 2 TEXHOJIOTHYECKUE PEIKUMBI MTOTYUCHUS
U3MIeNIMA W3 KOMIO3UIMOHHBIX IOJUMEPHBIX MAaTE€pUalioB, B TOM YHCIE IS
U3TOTOBIICHUS KOJKOB JleTale paboymx OpraHoB MalldiH M MEXaHHU3MOB
XJIONIKOOYHUCTUTENBHON MPOMBIIIIEHHOCTH.

IMOJIYYCHHBIX OOBIYHBIM

Tabnuna 2
PexoMeHnayeMble TeXHOJIOTHYECKHE PeKUMbI H3rOTOBJIEHHs 00pa3LoB JeTajiel u3
KOMIIO3UIMOHHBIX MOJMMEPHBIX MATEPHAT0B, HANOJIHEHHBIX TPAAMLIMOHHBIM CIIOCOO0M
(YMCMTE/Ib) M NIPeAJaraeMbIiM CIOCO00M (3HAMEHAaTe Ib) OPraHOMHHEPAJIbHBIMH
UHIPeAUEHTAMM

KoMno3uunoHHbI#I [HaBnenue Temnepatypa Temnepatypa Bpems
MaTepHan JIUTHS, b, K ¢dopmsl, K BBIJIEPIKKH
MIla nerajei B
dhopme, ¢
AIIIK-1 120-125/110-115 493-513/473-493 323-353 20-60
ATITIK-2 125-130/115-120 503-523/473-493 323-353 20-60
AIIDK-1 90-100/80-90 453-463/ 443-453 333-343 20-60
ATIBK-2 90-100/80-90 453-463/ 443-453 333-353 10-30
AUIIIK-1 130-135/120-125 513-523/503-513 323-353 20-60
AUIIIK-2 135-140/125-130 513-533/503-513 333-343 20-60
ANIIDK-1 100-120/90-110 483-503/473-483 333-353 10-30
AUIIDK-2 100-120/90-110 483-503/473-483 333-343 10-30
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B mnaron rmaBe auccepraimun «UccaenoBanue (GU3NKO-MEXaHMYECKHUX
CBOMCTB AHTU(PUKIMOHHO-U3HOCOCTONKUX, BHOPO-3BYKONOIJIOIIAKIIUAX H
AHTUKOPPO3HOHHBIX KOMIIO3MIMOHHBIX IOJHUMEPHBIX MATEPHAJIOB H
NOKPBITHH, NMOJYYEHHBIX TPAAULUOHHBIM CHOCOOOM H MO MpeAJIaraeMon
TEXHOJOIMW» ObUIM  MCCIEOBAaHbl KOMILIEKCHbIE  (PU3MKO-MEXaHUYECKHUE,
TpUOOTEXHUYECKUE, BUOPO-3BYKOMNOTJIOMIAIONINE U aHTUKOPPO3UOHHBIE CBOMCTBA
BBIOpAHHBIX KOMIIO3UIIMOHHBIX MOJIMMEPHBIX MAaTEPUAIIOB, MOTYYEHHBIX OOBIYHBIM
CIIOCOOOM U PEBEPCHUBHBIM CMENIMBAHUEM CBHIMYUYUX MOJUMEPHBIX CBSI3YIOIIUX U

OPTraHOMUHEPAIBHBIX UHTPEAUCHTOB.

B Tabnuiie 3 mpuBeneHbl pe3ynbTaThl HCCICIOBAHUMN 110 U3yUYEHUIO (DU3UKO-
MEXaHUUYECKUX U TPUOOTEXHUUYECKUX CBOMCTB MOJUMEPHBIX MaTEpHUAIOB HA OCHOBE
MIOJIMIIPOIUIIEHA Y OPTAaHOMUHEPATBHBIX HAIIOJIHUTENIEH.

Ta0muna 3

DU3NKOMEeXaHNYeCKHEe CBOMCTBA MOJUINIPONMICHOBBIX KOMITO3H UM
(AHIIIIK), mo/iy4eHHBIX HA OCHOBE CMEIIUBAHMS, HA CyLIECTBYIOLIEH
(4YucanTeNb) U CO3IAHHON YCTAHOBKE (BHAMEHATEJIb)

[Tokazarenu KoMmo3uInoHHbIe OJMMEPHBIE MATEPUAIIbI
ATIIIK-1 AIITIK-2 AUIITIK-1 | AUIITIK-2
Paszpymaromee HanpskeHUE Ipy
usrube, MITA 87,3/104,76 | 90,1/108,12 | 98,4/118,08 | 93,3/111,96
Y napHast BA3KOCTb, KJIK/M? 93,1/111,72| 97,3/116,76 107,5/129 |103,7/124,44
Tsepaocts mo bpunemto, MIla 77,2/92,64 | 80,3/96,36 77,1/92 52 78/88,56
Monaynas yrpyroctu npu u3ruoe, ['Tla| 1,65/1,98 1,85/2,22 2,0/2,4 1,7/2,04
Koaddunuent tpenus, f 0,26/0,20 0,27/0,21 0,28/0,22 0,29/0,24
MHTEHCUBHOCTD U3HAIITUBAHUS, 3,23/2,876 | 3,12/2,744 2,6/2,12 2,83/2,36
1-10%0
Temneparypa B 30He Tpenus, K 319/308 306/302 308/304 311/308
Benunuunna 3apsiaa cTaTH4eckoro 19,1/18,92 | 17,3/16,76 12,3/10,76 | 17,4/15,88
anextpuuectsa, Q-107 Kn
PexoMeHanmu [uisi IpUMEHEHMS B PB/1, PIT PBJ, PII, OBT | PBJ, PII, [PBM,PII, OBT
MaIlTnHaxX OBT

IHpumeuanue. 3uavenus I u f npu P = 0,02 Mlla, V = 2,0 m/c; unmencusHOCmb U3HAUUBAHUSL
sa6/15emcsl 6e3pasmepHoOl 8eTUYUHOU

OcHoBHBIE (HUBHKO-MEXaHUUECKHE CBOMCTBA pa3pabOTaHHBIX aHTHUKOPPO3UOHHBIX
KOMITO3HIIMM, paOOTarONMX B Pa3IMYHBIX arpeCCHUBHBIX Cpelax, MPHUBEACHBI B
tabymie 4, a B Tabnuie 5 npuBeneHbl 3PGEKTUBHOCTH MOTJIOMICHUS U (PU3UKO-
MEXaHUYECKUE CBOICTBA pa3pabOTaHHBIX BUOPO-3BYKOTIOTJIOMIAFOIIINX
KOMITO3UIIMOHHBIX  IMOJMMEPHBIX MaTEPHAJIOB, TOJYYCHHBIX TPATUIIMOHHBIM
CrIocoO0M U MpeiaraeMbIM ClIOCOOOM CMETIINBAHUS.
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Tabmnuma 4

Bubpoaemngupyommue u pusnkoMexaHudecKne CBOCTBa pa3padoTaHHbIX
KOMIIO3UIIMOHHBIX MOJTHUMEPHBIX MATEPHAJIOB

OCHOBHBIE CBOWCTBA HaumeHoBaHHe MaTepuasoB
BY-KIIM -1 |BY-KIIM —2 |BY-KIIM -3 | BY-KIIM - 4
Bubponemndupyromas
s¢ppexruBroCcTh(8 E'),MITa mpu 293 K 820/845 760/785 740/760 860/875
VY napHast IpoYHOCTh, H'M 45/5,1 4.3/4,6 42/4.3 45/45
AJIre3voHHast TPOYHOCTH TPH OTPBIBE
(mommoxxa Cr 3), MIla 24/26 15/17 23/25 20/21
ITnoTHOCTD, KT/M°, HE Goree 1290/1310 1210/1240 1290/1305 1180/1205
MuxkpoTBeproctb, MIla 132/138 110/115 140/145 75/80
Koaddumument  TemmonpoBOJHOCTH,
Br/m K 0,22/0,24 0,23/0,25 0,22/0,24 0,18/0,19
Tabmauia 5

OcHoBHBbIe (PU3UKOMEXaHUYECKHE CBOIICTBA AaHTUKOPPO3UOHHBIX
KoOMMo3uuii Ha ocHOBe osturomepa J/I-20, mojryyeHHBIX TPAAUIUOHHBIM
CMeNIMBAHUEM (YHUCJINTE/Ib) M HA CO3JAHHOM YCTAHOBKE (3HAMEHATEJIb)

CpolicTBa ITokazatenu
1 | Moayns ynpyroctu npu usrute E,,, MITA 3000/3120
2 | I[Ipunen mpouHocTy 1pu u3ruode, a,;, Mlla 6,7/7,2
3 | TemnocrolikocTh 1o Buka, K 355/358
4 | JIuanekTpudecKkas MpOHUIIAEMOCTb, € 6,8/7,1
5 | YienpHOE  TOBEPXHOCTHOE  DIEKTPHUUECKOE 31,8
cornporusienue R, 104 Om
6 | YaenbHOE o0BeMHOE AIIEKTPHUECKOE 17/17,8
conpotusiienne Q, 101 Om cm
7 | Aare3noHHast mpoOYHOCTH, O,,, MIla 16/17,2
8 | Mukpo TBEpocTh, 6, MIla 74/82
9 | YaenbHoe npounocts, Hm, MIla 3,8/4,2
10 | Koaddurment xumocroiikoctu uepe3 30 CyToK B:
50% OH COOH 0,68/77
40% HNO3 0,71/82
25% HCI 0,74/85
40% H,SO4 0,78/87
B BOJIE 0,76/86

Kak BuaHo w3 Ttabmuubl 3, 4 m 5, 3a cueT TNIyOOKOTO PEBEPCUBHOTO
CMEUIMBAaHUS CBINYYMX TMOJUMEPOB U HAMOJHUTENEH 10 pa3zpaboTaHHOU
TE€XHOJIOTUN CYILIECTBEHHO YIIy4IIAKTCS (bU3UKO-MEXaHUYECKHE,
TpUOOTEXHUYECKHE, AHTUKOPPO3UOHHBIE 51 BUOPO-3BYKOMOTJIONIAIOIINE
MIOKa3aTeId IOJTYYa€MbIX KOMIIO3UIIMOHHBIX IOJUMEPHBIX MAaTEPHAIOB. ITO
OOBSICHSIETCST TeM, YTO Ojarojapsi cujaM TPEHHS MEXIy HAMOJHUTEIAMU H
CBSI3YIOLIUM MPOMCXOJUT CHIJIBHOE B3aUMOJEHUCTBUE MEXIy YacTHIIAMH BHOPO-
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3BYKOIIOIVIOIIAIOIIMX HAIIOJHUTEINEN W TOBEPXHOCTHBIX CTPYKTYp IOJMMEDPA.
NHTEHCMBHOE MEPEMENTMBAHNE KOMIIOHEHTOB CMECH ITyTEM MOBBILICHUSI CKOPOCTH
IIHEKOBOTO paboyero opraHa TakXke CIOCOOCTBYET VIYYIIEHHIO Mpolecca
mubdy3ur aHTUKOPPO3UOHHBIX KOMIIO3UIIMK B MOPHI HAMOIHUTEINS, TEM CAMbIM
YBEJIMUMUBACTCS TTyOMHA aJCOPOLMOHHOTO CJIOSI M YIYYIIAIOTCS PEOJOTUYECKUE
CBOMCTBa KoMmo3ulimu. Bce 3T mpoliecchl TPUBOAAT K TOBBIIIEHUIO (PU3UKO-
MEXaHUYECKUX, TPUOOTEXHUYECKUX, AHTUKOPPO3UOHHBIX U BUOPO-
3BYKOITOIVIOIIAIOIINX CBOWCTB KOMIIO3UIIMOHHBIX ITOJIMMEPHBIX MATEPHAIOB U
W3EIUN U3 HUX.

B mecroii rnase guccepranun «IIpakTruyeckue 1 IKOHOMHYECKHE ACHEKThI
pa3padOTaHHON TEXHOJOTMM M  YCTPOHCTBA CMEIIMBAHUA  ChIMYYHX
NMOPOIIKOOOPAa3HBbIX M BA3ZKOTEKYYHX IIOJJUMEPOB M OPraHOMHUHEPAJbHBIX
HANIOJIHUTEJIEl M3 MECTHOIO ChIPbSl JJA IOJYYEeHUS KOMIIO3MLHOHHBIX
NOJIMMEPHBIX  MaTepHAaJIOB, NOKPbITHI u  Jaerajen u3 HHUX
MAIIMHOCTPOUTEIBHOI0 HA3HAYEHHMSA» [PUBEIACHBl PpE3YyJIbTAThl  OIBITHO-
IIPOU3BOJICTBEHHBIX UCIIBITAHUI CO3JaHHON MOJYJIbBHOW YCTAHOBKH HEIIPEPHIBHOIO
JEUCTBUA, OCBOCHUE TEXHOJIOTUH CMEUICHUS U IIOJy4YEHUS TOMOTE€HHBIX CBIYyYHX
KOMIIO3ULIMA HAa  OCHOBE  IIOPOLIKOBBIX  IIOJUMEPHBIX  MarepuajioB U
OpPraHOMUHEPATIBbHBIX HAIOJHUTENEH, TEXHOJOTUS MOJyUYEeHUsI aHTHU(PPUKIIMOHHO-
U3HOCOCTOMKHUX KOMIIO3ULIMOHHBIX MAaTEPHUAJIOB U KOJKOBBIX JACTAJIEW MAIIUH U UX
ONBITHO-MIPOU3BOJICTBEHHBIX HUCHbITaHW. [lokazaHa pa3paboTka HOPMATHUBHO
TEXHUYECKUX JTOKYMEHTOB M PacdeT TEXHUKO-PKOHOMHYECKOH 3()(PEKTUBHOCTH OT
UX NMPUMEHEHNs B MAIMHAX U MEXAHU3MAaX B YCIIOBHUSX XJOINKOOYHCTUTEIBHOTO
3aBO/Ia. [Tomyuenue AHTU(PPUKCUOHHO-U3HOCTOUKUX KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MAaT€PUAJIOB U U3TOTOBJIEHUE U3 HUX ONBITHBIX 00Pa3OB KOJKOBBIX
JeTaneil s OpraHoB XJIONKONEpepaOaThIBAIOIIMX MAIIMH M MEXaHU3MOB
OCYILECTBIISUIM HA yCOBEPILIEHCTBOBAHHON TEXHOJIOTMYECKOW JIMHUU C BKIIFOUEHUEM
B JAHHYIO JIMHUIO CO3JaHHOW HaMHU CMECHUTEJIbHOW YCTAHOBKH HENPEPHIBHOIO
NEUCTBUS.

C y4eToM ONTUMAJIBHBIX TEXHOJOIMYECKHX PEXKHMOB YCOBEPIIEHCTBOBAHHOW
TEXHOJIOTMYECKOM JIMHUM ObUTH M3TOTOBJICHBI KOJIKOBBIE IETAJI MAIlIMH U3 CO3JJAHHBIX
KOMITO3ULIMOHHBIX MOJMMEPHBIX MAaTEPUAJIOB.

OnBITHO-ITPOU3BOACTBEHHBIE HCHBITAHUSA KOMIIO3ULMOHHBIX IOJUMEPHBIX
KOJIKOBBIX JIE€TaJIEW MPOBOAMIN HA [IMCKEHTCKOM XJIONKOOYMCTUTEIBHOM 3aBOJIE HA
nepenBIKHOM Teperpysxaresne xyonka Mapku XIIII, paz0opiirke OyHTOB XJIONKa
mapku PBJl m tyHHenepoitnoit mammHe mMapku OBT. Ilpum sTtoM  ompeneneHsl
paboTOCIOCOOHOCTh U JIOJITOBEYHOCTh KOMIO3UIIMOHHBIX TMOJIMMEPHBIX KOJKOB
neTanei, paboTarImux npu GPUKIUOHHOM B3aMMOJIEUCTBUH C XJIOMKOM-CBHIPIIOM.
Ha ocHOBaHMM MOJYYEHHBIX OIBITHO-ITPOU3BOJCTBEHHBIX JAHHBIX IMOCTPOEHBI
KpUBBIE 3aBUCUMOCTH CTENIEHU W3HAIIMBAHUSA MOBEPXHOCTH KOJIKA U3 MCXOTHOTO
KOMIIO3ULIMOHHOTO TIOJIMMEPHOTO MATEpHANIa, a4 TaKKE€ M3 KOMIIO3UI[MOHHBIX
ITOJIMMEPHBIX KOJIKOB, IIOJIyYEHHBIX M3 KOMIIO3HMIMM, NPOU3BEICHHBIX IIyTEM
CMEIIMBaHUs pa3pad0TaHHBIM CITIOCOOOM Ha pa3pabOTaHHOW yCTaHOBKE (puc.4).
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Puc. 4. 3aBucuMocTH BeCOBOIo H3HOCA MOBEPXHOCTH KOJIKOB Ppa004MX OPraHoB
nepeasukaoro neperpyxarenas XIII n3 AUKIIM n AUIIIIK-1 (a) pa3déopuiuka OyHTOB U3
AUIIKM un AHUIIIIK-2 (6) u TynHeaepoiinoi mamunbl u3 AUIIIK-2 (B) oT BpeMeHu ux
IKCILTYyaTANMHU

N3 pe3ynbTaToB, MPUBEICHHBIX HA PUCYHKE 4, BUJIHO, YTO U3HOCOCTOMKOCTh
KOJIKOBBIX J€TaJ€l U3 MOJIYYEHHBIX KOMIIO3UIIMOHHBIX MOJIMMEPHBIX MATEPUAIIOB,
HATOJIHEHHBIX TPAJUIMOHHBIMU CIOCOO0AMH W TpeJjaraéMbiM CIOCOOOM Ha
YCTaHOBKE JIJIsi CMEIIMBAHUS MAaTEPUAJIOB HEMPEPHIBHOTO JCHCTBUSA, paOOTAIONIUX B
yCIOBUSX (PUKIIMOHHOTO B3aUMOJCHCTBUSA C XJIOMKOM-CHIPIIOM, MOBBIIIAETCS B
1,7-1,8 pa3a o cpaBHEHUIO C CYIIECTBYIONIMMHU B HACTOAIIEE BPEMS Ha MPAKTUKE
neTansiMi. AHaJIW3  TOJYYEHHBIX  PEe3YyJbTAaTOB  OMBITHO-TIPOMBIIIJIEHHBIX
WCTIBITAHUM W BHEJPEHUs] TOKAa3bIBAET, 4YTO MPUMEHEHHE KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MaTepUajJoB B Ka4eCTBE MAaTEpPHAJIOB JIJIsl KOJKOB JeTajieil pabounx
OpraHoB JiJisi XJIONKOBBIX MamnH U Mmexanu3moB XIII1, PBJ] u OBJl, pa0GoTaromniux
B YCJOBUSX (PUKIIMOHHOTO B3aUMOJEHCTBHUSI C XJIOIKOM-CBIPIIOM, MPUBOIUT K
MOBBIIICHUIO TIPOU3BOIUTEILHOCTH MaIIMH Ha 7-14% 1 CHUXKEHUI0 NOTpediseMon
MOIIIHOCTH Ha 7-8%, MeXxaHW4YecKoi moBpekaaeMocTd BoJiokoH Ha 0,14-0,30% u
npoo6ieraHoctu cemsiH Ha 0,18-0,34%, a Taxke TUKBUIUPYET BO3ZMOKHOE 3arOpaHNe
XJIOMIKA-ChIpIIa ¥ 00pa30BaHNE HAMOTOB BOJIOKOH Ha MTOBEPXHOCTHU KOJIKA, IKOHOMHUT
Ne(UIUTHBIE U JTOPOTOCTOAIINE KOHCTPYKIIMOHHBIE MaTepuajbl. JKOHOMUYECKAs
3¢ (PEKTUBHOCT, OT NPUMEHEHHUS KOMITO3UIIMOHHBIX TOJTUMEPHBIX KOJIKOBBIX
JeTaneid  pabounMx  OpraHOB  yKa3aHHBIX  MammHbl 10  [luckeHTckomy
XJIONKOOYHMCTUTEILHOMY 3aBojly cocTaBuiia 124,720 mutH.cym B rox (uroHb 2019 1.).

N3yuenue myma B iexax [IckeHTCKOro 1 ByKHHCKOTO XJIOMKOOYHCTUTEIbHBIX
3aBOJIOB MTOKA3aJI0, YTO HA MHOTUX YYacTKax TEXHOJIOIMYECKOro mpoiiecca, IyM Ha
pabouux MecTax 3HAUYUTEIbHO MPEBBIIIACT AOMYCTUMBbIE YPOBHH.
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Ha pucynke 5 npuBeneHa 1mryMoBasi XapakTepUCTHKA J)KUHOB, TPUMEHSIEMBIX
Ha [IckeHTCKOM U ByKHHCKOM XJIOMKOOYUCTUTENBHOM 3aBojax 10 (1) u mocie (2)
HAHECEHHUs TOKPBITUS M3 pa3pabOTaHHBIX BHOPOAEMIIPUPYIOIIUX MATEpPUATIOB.
YpoBeHb IIymMa, HU3Iy4yaeMbli BEHTWIATOpPAMH, O€3 TMOKPBHITHUS 3HAYUTEIHHO
MpEeBBIIAET JOMYCTUMBIN B okTaBHOM nosioce 1000 't u cocrapmnsier 24 nb. Ctonb
BBICOKOE TIPEBBIIICHUE YPOBHS IlIyMa PE3KO COKpaliaeT BpeMs MNpeObIBaHUs
pabouunx B 3THX YCIOBHUSIX.

Ananu3 yciaoBuii paboThl MalllMH U MEXaHU3MOB TepepabOTKU XJIOMKO-ChIPIA
MoKasaj, 4TO ypOBEHb IIyma, M3iydaeMmblii jguHTepamu Mapku [IMII-160 wu
BEHTWJISITOPAMHU MTOAA4H XJIOMKA-ChIPIIA B IPKUHUPOBAHUE (HAPY>KHBIE), TIPEBBIIIACT
nonyctuMble caHutapHbie HOpMbl CH 245-71 ypoBHM IIymMa M T'MTHEHHYECKHE
HopMmbl ['H 1004-73. CpaBHUTENbHBIA aHaIu3 JAaHHBIX (PUC. D) MOKa3ad, YTO
CyMMapHbIil YpOBEHb IIyMa B JKMHHOJMHTEPHOM II€Xy MOCJE HUCIOJIb30BaHUs
pa3paboTaHHBIX  BHOPOAEMII(UPYIOMIUX  KOMIO3UIMH HAa  BUOPHUPYIOIIUX
AJIEMEHTaX JIP)KUHOB B BHJIE TOKPBITUA cHU3WICA Ha 21 ab u goctur 87 nb npu
oktaBHoi nocie 1000 I'.

[TokpeiTe BuOponemndupyromum MarepuaioMm BY-KIIM-4 Ha «1iryMHBIX»
BO3/IyXOBOJAaX B OYMCTUTEILHOM LIEXY TAKKE MO3BOJUIIO CHU3UTh YPOBEHD IIIyMa y
pabouero mecta Ha 24 nb. CHWXXEHHE YpOBHS IIymMa IMO3BOJUIO 3HAYUTEIHHO
YIIYYIIIUTh YCIIOBUS PAOOTHI B BHIIIEYKA3AHHBIX 11€XaX U MOJIYYUTh SKOHOMUYECKUM
3 PeKT HEe TOJBKO OT CHM)KEHHUS YPOBHS IIyMa, HO U OT YJY4IICHUS KadyecTBa
BOJIOKHA.

90 o & VYpoBeHs myma:
d 1-10 nOKpHITHS;

d : 2: 1 2- TOTYyCTUMBIE HOPMBI;
.y —— : \Wr/—"‘f"' 3-1ocsie TOKPBITHS

Puc. 5. YpoBHH 3ByKOBOI0
naBJjenus Jxuna YMIIL B

60 . , Byxunckom u ITuckenrckom
0 125 250 500 1000 2000 11 XJIONIKOOYUCTUTCJIBHOM 3aB0OJ€
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Yacrora kosiebanuii

PazpaboTtannsiii BUOpoAeMIGUPYIOMHUA KOMIO3UIIMOHHBIA MOJTMMEPHBIN
marepuan (BY-KIIM-1) Obul HaHeceH /Il CHWXKEHHS IIIyMa W BHOpanuu
IIEHTPOOEKHBIX BEHTUJISATOPOB. VcpITaHKe TTOKa3aio, 4To BUOpoaeMIipupyroiiee
MOKPBITUE CHU3WJIO YpOBEHb 1yma 10 8-24 nb. Takke MmoayyeH MON0KUTEIbHBIN
s dexT nmpu nokpeITun BUOpoaemnpupyromum nokpsituem BY-KIIM-4 «irymnaoro
BO3yXoBoAa». llpuuem, mnokpeiTHe BUOpoAEeMIIPUPYIOMEH KOMIO3ULIIMOHHOM
YacTH C MOBBIIIEHHON yaapHOM npodHocThio BKIIM-2 BHyTpeHHEN MOBEPXHOCTH
KOJICHa BO3/yXO0BO/1a M03BOJWIO B 1,5-2,0 pa3a moOBBICUTH JI0JITOBEYHOCTb.

OnbITHO-TTPOU3BOACTBEHHBIE UCTIBITAHUS Pa3pab0TaHHBIX AHTUKOPPO3UOHHBIX
MaTepUaJIOB MPOBEACHbl NMYTEM HCIOJb30BaHUS HUX B padOYMX MOBEPXHOCTSIX
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nuapaTopbakoB M HATHETATENbHBIX  HACOCOB  IIAPOBBIX  KOMMYHHUKAIMM
['yJIMCTaHCKOTO —MacloKUpOBOro KombuHata. Ha pucynke 6 npuBeneHa
3aBMCUMOCTh [IPOU3BOAMTEIBHOCTH HACOCOB OT CPOKA IKCILIyaTalluK O€3 IOKPHITHS
H C IOKPLITHEM.

aQ, % Kak BHIHO M3 pPHCYHKa,
IPOU3BOAUTENLHOCT HACOCOB
0€3 MOKPBLITUS CHWKAETCS [0
60% B TeueHHE TPEX MECSIIEB.

Taxoun HacocC HOJIEKUT

100 ¢

80

1

3aMCHC.

80 [Tpou3BOAUTENBHOCTD
HAaCOCOB C AHTHKOPPO3HMOH-
40 HBIMU MMOKPBITUAMU
5 cHmkatorca Bcero Ha  20%
0 100 200 300 400 t.cymn HOCHC 380-400 CYTOK
1 — 6e3 MOKPHITHS, 2 — HOBBIC HACOCHI C MTOKPBITHEM, 3 KcIITyaTanui. HoBble HacOCHI
— BOCCTAHOBJICHHBIC C TOKPBITHEM HACOCHI C MOKPBITUCM TCPAIOT CBOIO
Puc. 6. 3aBHCHMOCTH POU3BOAUTEILHOCTH MpOU3BOAUTENBHOCTH Ha 20% B
HACOCOB OT CPOKA IKCILNIyaTAlUH 0e3 NOKPBITUS H C  TeyeHHUE 300-310 CYTOK

TIOKpLITHEM IKCIUTyaTaI|H.

3T0 00YCJIOBIEHO TEM, YTO BOCCTAHOBJIEHHBIE HACOCHI OBUIM MOKPBITHI OOJIee
TOJCTBIM, @ HOBBIE TOHKHUM CJIOEM AHTUKOPPO3MOHHOTO IOKpHITHA. TOHKHE
ITOKPBITHUSA, [0 CPABHEHUIO C TOJICTBIM, MEHEE YCTOMYMBBI K yAapPHBIM HArpy3KaM.
CrienoBarenbHO, OHU MPEIOXPAHSAIOT METALINYECKUE TTOBEPXHOCTH OT KOPPO3UHU
MEHbIIIE, TO3TOMY CPOK CIY’KObI HOBBIX HACOCOB C MOKPHITUSMH HEMHOT'O MEHBbIIIE.
Hacocel, nomact KOTOpBIX MOKPBITBI AHTUKOPPO3MOHHBIM KOMIIO3ULIMOHHBIM
MaTepualioM TOJIIIUHONU OT 3 10 5 MM, CIIy>KaT JOJblIe, TaK KaK MOKPBITHS OoJiee
YCTOMYMBBI K YAApHBIM HArpy3kaM, UMEIOIINXCA B arpECCUBHBIX Cpelax MEJKHX
TBEPAbIX BKIIOYeHW. JnapaTtopOaku, BHYTPEHHEW MOBEPXHOCTH, KOTOpbIE
MOKPBITHI AHTUKOPPO3HOHHBIMH KOMIIO3ULIHOHHBIMH MaTepUaIaMH,
AKCIUTyaTUpYIoTCs 110 6 JeT 0e3 peMOHTa.

3AK/TIOYEHHE

1. Pa3zpaboTtan HaydHO-000CHOBAaHHBIN TOAX0MA co3manus h(HEKTUBHOM
TEXHOJIOTUU CMEIINBAHUS TTOPOIIKOBBIX M BA3KOTEKYUYUX MOJTMUMEPOB C CHITyUYNMHU
OpPraHOMHUHEPAJIbHBIMM ~ HAIIOJIHUTEIAIMA MaTEPHAJIOB, BKIIIOYAIONICH B ceOs
MPOIIECC TOCTYMAaTeIbHOTO U OOpaTHOTO MABMKEHUS WX 4YaCTUIl MO JJIUHE
CMECUTEIBHOTO OapabaHa, PEKOMEHJOBAaHHOW /I MPUMEHEHUS TPU TOTyYEeHUU
aHTU(PPHUKITMOHHO-U3HOCOCTONKUX, BUOPO-3BYKOTOTIIOMIAFOIIIHNX U
AHTUKOPPO3HOHHBIX KOMITO3UITMOHHBIX ITOJUMEPHBIX MaTepHajioB, H3JICIUNA U
MTOKPBITUH W3 HUX C BBICOKUM (DHU3UKO-MEXaHMUYCCKUMH W TPHOOTEXHUYSCKUMU
CBOMCTBaMHU.
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2. Ha ocHoBe aHain3a  HAyYHO-TEOPETHYECKHMX M  TEXHHUKO-
HAKOHOMHUYECKUX (PAaKTOPOB pa3pabOTaH ONTUMAJbHBIM BapUaHT U KOHCTPYKIHUS
KMHEMATUYECKON CXEMBbI, PEKOMEHJIOBAHHAS [JIsl IMOJYYECHHUS KOMIO3ULIMOHHBIX
MOJIMMEPHBIX MaTepuaoB c BBICOKHMU (bU3HKO-MEXaHUYECKUMU,
TPUOOTEXHUYECKUMHU, BHOPO-3BYKOIMOTJIOMAIOIIMMU U aHTUKOPPO3UOHHBIMU
CBOWCTBAMMU.

3. OmpeneneHo, 4YTO MpPU PEBEPCUBHOM CMEIIMBAHUU MOPOIIKOBBIX
NOJIMMEPOB M CBIIYYUX OPraHOMHUHEPAJbHBIX HAINOJHUTEIEH Ha CO3AaHHOMN
MOJYJIBHOM yCTAaHOBKE HEMPEPBHIBHOTO JNEHCTBUS 00ECIIEUMBAIOTCS ONTHUMAJbHBIC
YCIOBUSL CTPYKTYpPUPOBAHUS KOMIIO3ULHUHU C PABHOMEPHBIM pacIpeAcicHuEM
YaCTHUILl HATIOJIHUTEIS], KOTOPbIE IPUBOAAT K YBEJIIMUECHHUIO TEKYYECTH KOMIIO3UIINH,
NPUBOJSAIIECH K TOBBIIMICHUIO TOYHOCTU U KayecTBa IOJy4aeMbIX OOpas3IoB U
JieTaNiel ¥ TOKPHITUN HAa MOBEPXHOCTH pabOYMX OPraHOB MAIMH U MEXaHU3MOB,
COOTBETCTBEHHO, WX (PU3UKO-MEXAHUYECKUX U (PYHKIIMOHAIBHBIX CBOMCTB.

4. Pa3paboTaHbl ONTUMAJIbHBIE TEXHOJOTUYECKHE PEKUMBI IS MOTYUYCHUS
BBICOKOKAQYECTBEHHBIX  AHTU(PPUKIIMOHHO-U3HOCOCTOMKUX  KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MaTEPHUAJIOB U JIETAJIEH MAIllMH C UCIIOJIb30BAaHUEM TPAAUIIMOHHOTO U
pa3pabOTaHHOTO METOJIa CMEIICHHSI TOPOITKOOOPA3HBIX MOJIUMEPHBIX CBA3YIOIIHNX
U TUCTIEPTUPYEMBIX OPTaHOMHHEPAIBHBIX HAMOJHUTEIECH.

5.YCTaHOBJIEHO, YTO MOJYYEHHbBIE KOMITO3UIIMOHHBIC TTOJIMMEPHBIE MaTEPUATIBI
C BBICOKUMH (PUBHKO-MEXaHUUYECKUMU, aHTUPPUKIIMOHHBIMA U aHTU(PPUKIIMOHHO-
KOPPO3WOHHBIMH CBOMCTBAMHM CHMKAKOT 3Hepro3arparbl Ha 8-10% wu mpuparor
HaTypaJbHbIE CBOMCTBA XJIONMKOBOMY BOJIOKHY U CEMEHaM.

6. PekoMeH10BaHbI KOMITO3UIIMOHHBIE TTOJTMMEPHBIC MAaTEPHUAITBI U TIOKPBITHUS C
BBICOKMMU (DU3UKO-MEXAaHUUYECKUMHU W (PYHKIMOHAIBHBIMU XapaKTEPUCTUKAMHU,
KOTOPBIE MO3BOJISIET MOJIy4aTh KaueCTBEHHbIE TOMOTEHHBIE CMECH, TIPU peasin3aluu
TEXHOJIOTUM OOpaTHOrO METOJIa BBISBJICHHBIM ONTUMAJIBHBIA CIIOCOO CMEIICHUS
aJIr€3UBHO-KUJIKUX, TTOJIMMEPHBIX CBSI3YIOIIUX U CHITYYUX OPTraHOMUHEPATIbHBIX
HAMOJIHUTETIEH.

/. YCTaHOBJIEHO, 4YTO NPUMEHEHHE TIOJYYEHHBIX KOMIIO3UIIMOHHBIX
MaTepHalioB, JeTajied W TMOKPHITUM ©u3 HUX B pabouymx  opraHax
XJIOMKOTIepepadaThIBAIOIINX MAIITUH U MEXaHU3MOB MTOBBIIIAET pA0OTOCIIOCOOHOCTh
Y JOJITOBEYHOCTH B 1,5-1,6 pa3a, MOBBINIAET H3HOCOCTOMKOCTH KOJIKOBBIX JIeTaJIeH B
1,5-1,8 paza, mpou3BOAUTEIBHOCT, MalmMH Ha 7-15%, cHmkaeT moTpediissemMyro
MOIIHOCTh — Ha 7-8%, MEXaHHUYECKYIO IMOBPEKIAEMOCTh XJIONKOBOTO BOJIOKHA Ha
0,14-0,30 % u npobrmennocth cemsiH Ha 0,18-0,34%.

8. PazpaboTaH TEXHOJIOTUYECKUH PETJIAMEHT IPOM3BOICTBA KOMITO3UITMOHHBIX
MOJIMMEPHBIX MATEPUATIOB U JETAJIEN MAIIWH, BKIKOYAOIIMKA NaclopT yCTPOUCTBA,
CTaAuy OOpPaTUMOTO CMEMICHHS IMOPOIIKOOOPA3HOTO MOJIMMEPA U JIUCIIEPCHBIX
OpraHOMUHEPAIIBHBIX HAIIOJIHUTEIEH.

9. VYcraHoBiIEeHO, UYTO TNPUMEHEHHE AHTUKOPPO3HOHHBIX MaTEpHUAJIOB,
MOJIYYCHHBIX HAa OCHOBE OJIMOKCHUIHBIX H (YypPaHOIMOKCHIHBIX TOJIUMEPHBIX
CBA3YIOIIMX M CBITYYMX HAIOJHHUTENEH M3 MHAYCTpUalIbHBIX 0TX010B O3NDa,
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docdomutaka u pocdorurca, B BUAE NOKPHITHIA B padounx opraHax I yIncTaHCKOro
MAacJI0KUPOBOTO KOMOMHATA, YBEIMUUIIO CPOK CITYKObI HArHETATEeJIbHBIX HACOCOB B
arpeccuBHOM cpejie B 3-4 pasa, a CpoK CIIyKObI Jieasparopbaka B 2-2,5 pasa.
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INTRODUCTION (abstract of DSc thesis)

The aim of the study is to develop is the theoretical and practical foundations
for the development of technology for mixing polymers and organomineral fillers
and obtaining multifunctional composite materials for mechanical engineering
purposes.

The object of the research work:

The object of of research are graphite, talc, kaolin, fiberglass, cotton fiber,
cement, volastonite, polymer binders based on high-pressure polyethylene and
polypropylene, composite polymer materials: APEK-1, APEK-2, APPK-1,
Received by APPK-2, AIPEK -1, AIPEK-2, AIPPK-1 and AIPPK, AIED-16, dibutyl
phthalate, polyethylene polyamine, graphite, glass fiber, talc.

The scientific novelty of the research work:

substantiated and developed the optimal version of the kinematic scheme of a
continuous mixing plant for the process of mixing viscous, powder polymers and
bulk organomineral ingredients;

on the basis of the results of theoretical studies and the identified optimal
variant of the kinematic scheme, a new technology was developed and an original
device was created for reversing mixing of powder polymer and bulk organomineral
ingredients, allowing to obtain homogeneous compositions based on powder and
viscous-flowing polymers with organomineral fillers;

scientifically substantiated and practically realized the possibility of increasing
the physical-mechanical, vibration-sound-absorbing, antifriction and antifriction-
wear-resistant properties of composite polymer materials by preliminary mixing of
powder and viscous-flowing polymer materials and free-flowing organomineral
fillers according to the developed technology and, accordingly, created by the
installation of a reversible continuous mixer;

it was found that the physical-mechanical, tribotechnical, vibration-sound-
absorbing and antifriction properties of the composite materials obtained from a
mixture of polymers and organomineral fillers according to the developed
technology and on the created reverse mixing unit increase 1.5-1.8 times compared
to the original composite polymer materials.

Implementation of research results. Based on the scientific results obtained
on the developed technology for mixing and obtaining composite polymer materials:

the developed antifriction composite materials and coatings based on them
were introduced at the Piskent cotton ginning plant on the working bodies of cleaners
and fans, as well as on the surface of the gin and linter bodies (Reference of
“PAXTASANOAT ILMIY MARKAZI” JSC dated 04.11.2021 No. 02-11/483). As
a result, it became possible to reduce the noise level by 7-24 dB in industrial
premises, the productivity of cotton machines and mechanisms increased by 7-14%;
reduce costs and power consumption by 7-12%; to reduce the fragmentation of seeds
from 0.18-0.36%; reduce the damage to cotton fibers by 0.5-0.7%;

The developed multifunctional composite coatings were introduced at the
Piskent cotton ginning plant on the surface of the serrated set and grates of raw
cotton cleaners from coarse litter, gin and linter (Reference of “PAXTASANOAT

56



ILMIY MARKAZI” JSC dated 04.11.2021 No. 02-11/483). As a result, it became
possible to reduce mechanical damage and fiber breakage during the cleaning
process, as well as to increase the service life of the saw headset, as a result of which
the saw was reduced by up to 50%;

multifunctional composite polymer materials and parts based on them were
introduced at the Piskent cotton ginning plant (Reference of “PAXTASANOAT
ILMIY MARKAZI” JSC dated 04.11.2021 No. 02-11/483). As a result, it became
possible to increase the economic efficiency of the Piskent cotton ginning plant by
483.0 million soums.

The structure and scope of the dissertation. The dissertation is presented on
186 pages and consists of introduction, six chapters, conclusion, list of used
literature, applications.
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