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KUPHUII (nokTOpIUK qHCCEPTANMACUH AHHOTAIUSICH)

Juccepranusi MaB3yCHHUHT 10J13ap0JMru Ba 3apypustu. [lynéna OyryHru
KyHJa TPaHCHOPT TAPMOFMHHUHI TEXHUK XOJIATHMHU SIXIIMJIAIIra Ba TPAHCIOPT
KOMMYHHMKAIUSUIApU TAPMOKJIAPUHU STHAAA PUBOKIAHTHUPHIITA Tanad Tobopa opTHO
6opmokna. by iyHanmmaa achanbToOETOH KOIIaMalapHUHT EPUKIApU Ba OCTOH
KOIUTAMAJApHUHT  J1epOPMALMOH YOKJIAPUHM  TYJIJAUPUII Y4yH 3aMOHABHH
tanabnapra >xaBoO OepajauraH camapaiyd KOMIIO3MIMOH MaTepHajulap Ba yiap
acocy/ia MacTHKajJap OJHII Ba YIApHUHT caMapajy TeXHOJOTHSIAPHHU SPaTHIIra
AIOXM/A YBTHO0P KAPATHIMOK/IA.

MyCTaKWIINK Humiapuaa Y 36eKUCTOHHHHT TPAaHCTIOPT Ba KOMMYHHKAITHSA
TU3UMHHU PHUBOXKJIAHTHPHIIAA CTPATeTHK axaMusATra oJra OynraH umuiap
O6axxapuin0, TPAaHCIOPT MYCTAKIUIMTH TabMHWHIAHAM Ba MaMJIAKaTHHHT Oapua
XyZLyUIapHHH ¥3apo OOFNaiiiuraH MHJUIMH TPAHCIOPT SXIUT TH3UMH BYXYyAra
kenau. BaraHuMusa sipaTHiIraH caMapany TPAaHCIIOPT TU3UMH TyHE MaMilaKkaTiapu
OmiaH MHTErpalysAIANIYB Ba TAIIKH UKTUCOINH aloKalap PUBOKIAHHUIINIA ACOCHI
oMms1 Oynmud Xu3MaT KWIMOKZA. ByryHrum KyHaa TpaHCHOPT TH3MMHHH HCIIOX
KWINIITHAHT CTpaTeruk WyHamunuiapu Oenrmiad oJMHIM Ba pecilyOiMKana sroHa
MIWUIMH  TPAaHCIOPT THU3UMMHHU SPAaTHII HUIITapu OomuTaHuO, XyAyAidapaaru
aBTOMOOWJIF Ba TEMHpP HYUIApHUHT pPaKoOaTOApIONIIMIMHN OIIUPHUII Oyifnda
non3ap6 Bazudanap 6enrnnad oIMHTaH.

KaxoH MHUKECHAA TOFIHM Ba UCCUK HKJIUM, SBHU KECKHH KOHTUHEHTAN MKIUM
IApOUTIApUAA adPOJPOMIIAP, KYNPHUKIAP Ba aBTOMOOWIb Hymnmapugaru OETOH,
TeMUpOeTOH, acGalbTOCTOH KOoTUlaMallapHaH y30K Myiar Qoiimamanum ydyH
YJIapHUHT EPUKIAPUHA Ba Je()OPMAIMOH YOKJIAPUHM KOMIIO3UIIMOH MAacTHKaIap
Epaamuna TYnaupuO, ynapaaH (oHIaTaHUII CcaMapaJoOpJIMTHHU sHala OLIMPHUIN
MyxuM Bazudanapaan xucodnanuod, Oy 6opana, sKkymiaaan, Kydiuaara macananapra
almoxpma HBTHOOP KapaTWIMOKAA: HYT KOIUTaMalJapiHH TEePMETHKIIAIl yIyH
MaxaJaui XoMall€ Ba CAaHOAT YMKUHIWIAPUAAH OJNMHTaH MHTPEeIUEeHTIap acocuaa
OJIMHAJUTaH KOMIIO3HULIOH MaTepUAUIAPHUHT caMapalld TapKUOMHU UIIIA0 YMKHUII,
TepMETHKIIOBYM KOMIIO3HIIMOH MaTepHaiap Ba yjaap acocHaa MacTHKanap HIniad
YUKAPUIITHUHT ONTHUMAll TEXHOJOTUK KYPCATKUWIAPUHH AaHUKJIAII, TEXHOJIOTHK
xKapa€HIapHH OOIIKApHII OpKalIM KOMIIO3UIIMOH TepMEeTHK MacTHKalapIaH
¢dolimamaHuIl MyAJaTUHH Y3aWTHPHIIHM TaKOMMJUIAIITHPHII, UCCHK Ba COBYKKA
YUJaMIM TEePMETHKIOBUM KOMIIO3UIIMOH MaTepuanigap Ba yjJap acocuiaa
MacTHKaJap OJIMII TEXHOJOTMSCHHM MIIA0 YuKuml. Jluccepranusi MaB3yCHHHHT
Jon3ap6aury ymoy HyHanumaapaa WIMHA U3TaHUIIIApHA aMalira OLIUPHUII OUIaH
N30XJIaHATH.

Vs6ekucron Pecrybmmkacu Ipesuaentnannr 2015 iinn 6 mapraars [TK-2313-
coH «2015-2019 #umnnapaa MyXaHIUCIUK-KOMMYHUKAIUs Ba HYJI-TpaHCIOPT
nH(PATY3WIMACUHN  PUBOMJIAHTHPHMII Ba MOJEPHM3ALMUS KWINII  JIACTYpH
tyrpucunanru Kapopu Ba 2015 imn 4 maptnaru I1d-4707-con «2015-2019
Hwutapia WHUIad YMKapUIIHM —TapKUOWM  Y3rapTHpHIN, MOJCpHM3AIMs Ba
JuBepcUdUKaNMsA KWIMIIHA ~TabMHUHJIAM Oyiindya dopa-TagOupiap AacTypH
Tyrpucunaytu PapMoHH, Xamja MasKyp GaonmsATra TErHIIIH OOIKa MebEpHii-
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XYKYKUI Xyjokariapia OelTiaHraH Basu(ajapHH amaira OIIupHmra yuioy
JIccepTanys TaJKUKOTH MyalsH Japakaga Xu3MaT KAIazi.

TagKUKOTHHHI pecny6juka ¢aH Ba TeXHOJOTHSIAPH PHBOXKIAHM-
IIMHUHT ACOCHil yCcTYBOp MHyHaaumuiapura OOFJIMKIUTA. Maskyp TaJKHKOT
pecriyOnuka ¢aH Ba TexXHONOTusulap puBOXKIAHUMMUHUHT VI «Kumépuit
TEXHOJIOTHSIAD Ba HAHOTEXHOJOTWSUIAp» YCTyBOp WYHAIMIIMIa MyBO(HK
OaxapuiraH.

Huccepranusi MaB3ycH OyiiM4Ya XOPH:KMii MJIMMIA-TAIKMKOTIAP Iapxu'.
I'epMeTHKIIOBUN KOMITO3UIIMOH MacTHUKaIap CH(ATHHU OMMpPHUINTa HYHANITHPUITAH
WIMHAH W3JIaHUIUIAP KaXOHHUHT €TaKYM WIMHHA MapKaslaph XaMaa OJIHH TabIHM
Myaccacanapu, sxymianas, University of Tokyo (Smonus), State University of New
York (AKI), University of Neopol II (Wramus), State University of Weimer
(Tepmanus), MockBa JlaBnar YuuBepcutetn, Poccuss dannap axageMHUSCHHUHT
Oxopu Monexynanu Oupukmanap MHCTHTYTH Ba Kumésmii-pusuka wHCTHTYTH
(Poccust), Ykpanna ®annap akaIeMHSICHHUHI IOKOPH MOJIEKYJIaId OMpHKManap
kumécy uuctutyTH (Ykpauna), Jlatsus dannap akaaeMUACHHUHT Erounap Kumécu
nnctutytd  (JlatBust), TomkeHT naBmar TexHuKa yHuBepcutetn «®PaH Ba
TapakkuéT» J[aBnat yHUTAp KopXoHacHa (Y36eKHCToH) 0116 GOPHIMOKIA.

OpranoMuHepan KyKyHCHMOH WHIJIPUEHT Ba OpPTaHUK OOFJIOBUMIApAAH
KOMITO3UIMSIIAp Ba Xap XWJI XyCYCHATra 3ra OyNraH MacTHKajgap OJHINTa OWJ O
KaxOoHIa onu0 OOpWITaH TaAKMKOTIAP HATIKACHAA KATop, )KyMiIanaH, KyiHumaru
WIMHMH HaTWKajlap OJMHTaH: (M3MK-KMMEBMH MIUIOB Oepuil itynu OuiaH 10KOpH
(hM3MK Ba MEXaHHUK XyCyCHATra 3ra 0YiIraH KOMIIO3UIIMOH MOJIMMEp MaTepUalIapHU
nmrad  ymkum  TexHosormsicn  gpatwiraH  (University of Tokyo, Snonms);
TEPMOIUIACTHK IOJIMMEPHU OJIMIIAA YJIbTPATOBYII TabCHUP ATTHPHIN Hynu OmiaH
sHru yciayou unuiab yukmiran (State University of New York, AKIL); xap xun
tabuaTra, CTpyKTypara Ba XyCYCHSTTa XOC OpraHOMHHEpan WHIPEIUEHTIap
acocwaa SHTH THOPHUTH HAHOCTPYyTypara sra OyiraH mojauMep KOMITO3HIUSUIApHU
nnprad uukum texHonorusicn spatwiraH (University of Neopol II, Wramus);
eMUPUWIHINTa YMJAaMIM Xap XWI paHra dra OyiaraH KyKyYHCHMOH OOFJIOBUH
MaTepHaUIapUHA OpPTraHOMHHEpPAJI MHTPEIMCHTIAPHN KYIIWII Hynmn OWiIaH CHHTE3
K ycryou sipatwirad (State University of Weimer, ['epmanust); ¢usuk Ba
KAMEBUI MILIOB Oepuml #Wymu OWiaH IOKOPM HCCHUKIIMKKA YHJaMIIMJIMTHra 5ra
OynraH IOKOpPHU MOJICKYJIaal OuprUKManap onum ycynu spatwirad (Mocksa JlaBnat
VYuusepcuter, Poccus); MoanmduKanusiIaHraH HaHOCTpPYKTypara sra Oyiran
IOKOPH MYCTaxKaMJIMKKa Ba TEOpaHHIIra YMJaMiId HAHOTYIJUPYBUWIAp KYLIMII
Hynn OwilaH KOMIO3UIMOH IOJMMep MaTepuajuiapu uiwiad uukwirad (FOxopu
MOJIEKYJISIp OMpUKMaap HHCTUTYTH, Poccust).

JyHnéna TeMup-OeTOH MHyn KoIUIaMaJJapMHUHT Je(OpMalioH YOKJIApH Ba
acasbTOOCTOH WY KOIUIAaMAJIApPUHMHT EPUKIAPUHM TYIIUPHO T€PMETHUKIOBYH
KOMIO3UIIMOH MacTHKanap €paamMuaa WYIHUHT MIUTANl KOOWJIMSTHHU OIIMPHIL
Oyitnua KaTop, )KymiaaaH, KyWnaard ycTyBOp HyHaIUIUIapAa TaJKUKOTIap OO

lnccepraums Map3ycu OyiiMua XOpwkuii WIMHA-TagkuKoTIap wapxu http://www. u-tokyo.ac.jp; http://www.
mdrc.org/projekt /guide; http:/www. international.unina.it; http://www. uni-weimar.de; http:/www. msu.ru;
http://www. makro.ru; http://www. makromol.kiev.ua; http://www. vatp.lv Ba Gomka mamOamap acocuia HIIab
YUKUITaH.
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OOpMJIMOK/ZIA: TOJUMEP-OUTYM KOMITO3HIMSUTAPUHU aAre3HOH MYCTaXKaMIUTHHU
OIIMPHIN, CHWININTa KApIIWJIWTHHA  KaMaWTHPHUII, COBYK Ba  HCCHKKA
YHJAMIMIIUTHHA OLIMPHIN, napaduH Ba OJTUHTYTYPTIapAaH TO3aJaHTaH OHTYM
acocuia KympmMyanap OJIHIN;, FOKOPH HMCCHK Ba COBYKKA YHJAaMIIM KOMITO3HIIMOH
MacTHKanapIaH caMapanu (oWJaTaHWII, TEXHOJOTHWK >KapalHJIapHH OOIIKapHII
OpKaJIX KOMIIO3WIIMOH TEePMETHK MAacTUKaIapJaH (OHJalaHUIl MyIIaTHHA
Y3aUTUPUINHN ~ TAKOMWUIAIITHPHIN, MAaBXKyJ KOMIIO3HIIMOH MaTepUaILIapHU
KUMEBUH MOJU(PHUKAIMSIIANI OpKaIM camMapalid TEepPMETHK MAacTHUKalap OJIHII
TEXHOJIOTHACHHA MIUTA0 YHKHIIL.

MyaMMOHHMHT  YpraHWiraHiuk  gapaxkacd. KOMITO3MIMOH  MOJIHMEp
MaTepHaiap Ba YJIAPHUHT acOCH[a TePMETUKIOBYM MacTHUKAIAP SPATHII Ba UILIA0
gukum  Oyiimdya A.Hayashi, S.Hulemand, R. Morgen, A.D’Amore, D.Jully,
G.Akovali, H.C. Eaukononos', C.H. Xypxkos, B.B. Kopmak, A.A. Bepmun?, M.C.
Axytun, 10.C.JIunatos®, ®.Moarreioz?, XK.X. Xamukos, C.II. Pammmosa®, A.X.
IOcynbekoB kabu omumitap yiakaH Xucca Kymaunap. Tal€p MaxcysinoT OJHII
TEXHOJOTHACHHU WIDIad wumkwm Oyimda A. Kumar, M.M. Perlman, B.Arkes,
S.Geracaris, R.Goudhue, A.A.Askadski®, B.A Bemoro’, A.W. Ceupenenox, M.H.
Iletpoxosen, A.Jl. Sxosnesa, B.I'. Caskuna, A.B. Ctpyk®, B.I1. Conomko’, A.A.
Peickynos!®, A.C. UGoaynnaes'', JLH OO6nakymos KaOu omuMIap HIMHI
M3NIaHUILIAP 0THO OopraH.

I'epMeTHKIIOBUH MaTepUaUIap Ba MAaCTUKAIAPHU SIHT'H TAPKAOJAPUHU Ba OJIHII
TEXHOJOTHSACUHU UIIUTA0 YUKHUIITA HYHATITHPUITaH HIMANA-TAIKUKOT HIILIAPH YIIOY
COXaHM PHUBOXJIAHTHPHINAA OWp KaHYa FOTYKJIapra SpHINTaHWHH KypcaTaiH.
PecryOnukaMU3HUHT KECKWH KOHTHHCHTAJI MKJIUM MIAPOUTIApH: KUIIga Hysuiap
1o3acugard xapopar -5 gan -30°C rawa, éma sca + 90 pgam +150°C raua
yarapraanuru cababmum EBpomna cranmaptiapura Moc Xojiga WIniad YuKapuiran
HMIIOPT TePMETHKIIOBYM MAaCTHUKANap Y3 BasU(pacHHH caMapayii OakapMacIUuTHHA
TabKHUUIA0 YTUIINME3 33apyp.

Magxyl TepMETHKIOBYM MACTUKATAPHUHI FOKOPH Xapopariapia aare3hoH
MYCTaxXKaMJIUTH, CHUJIMINTA YHAAMIIAIATH, THAPOM3OJLIISICH Ba HCCHKIUKKA

"Enikolopov N.S., Berlin A.A., Valfson S.A., Negmatov S.S. The basics of development of polimeric materials. -
GFR, USA, Japan, "Springer" publishing, 1986. — 220 p.

*Bepmun A.A., Bonspeon C.A., Ommsn B.I'. TIpUHIHMIBI CO31aHUsS KOMIO3UIMOHHBIX TIOMMMEPHBIX MATEPUANIOB. —
M.: Xumus, 1990. — 240 c.

3 JIunatos 10.C. ®U3MKO-XUMHUECKHE OCHOBBI HATIOIHEHHBIX MOJAMMEPOB. — M.: Xumus, 1991. — 260 c.

4 Morreio3 @., Pomenoc P. Kommnosnimonssie Matepuaisl. Mexannka u Texonorus. — M.: Texnocdepa, 2004. —
406¢.

S Pammosa C.111. Bejienue B XUMHUIO BLICOKOMOJIEKYJIPHBIX coenuuennit. —T.: Haspys, 2014. -194c.

¢ Askadski A.A. Computational Materials Science of polymers. Cambridge. Cambridge International Science Publishing,
2003. - 695 p.

"Benwiii B.A., Ceupunenok A.W., Terpokoseny M.M., Cakun B.I'. TpeHue M M3HOC MaTepualoB Ha OCHOBE
nonumepoB. — Munck: Hayka u Texnuka, 1976.- 432 c.

8 Ctpyk B.A. [TporpeccuBHbIE MAIIMHOCTPOUTENbHBIE TexHOMoruu. — M.: Criektp, 2012. — 366 ¢

° Conomko B.I1. HamosiHeHHbIE KpHCTALIH3UPYOIIHECs noauMephl. — Kues: Haykosa gymka, 1980. -264 c.

10 Prickynos A.A. HaHOKOMITO3MIIMOHHBIE MATEPUAITHI HA OCHOBE COBMEIIEHHBIX MATPHIL JUTS 3alIUThl OKPBITHIA. —
T.: VI3n-Bo HarmonanbHoit 6ubmnorexu Y36ekucrana uM. Annmepa Hasou, 2010. — 304 c.

' U6omynnaes A.C., Temabaesa D. Uccienosanue nporecca 00pazoBanus 31acTOMEPHBIX KOMIO3uiuit. — T: Vv
3ué, 2014. — 194 c.



YUJAMIMINTY TACTJIMTH, KUIIHUHT TacT XapopaTiapuaa 3ca, €puKiIap Haino
Oymumra — YHJAMIWINTHHUHT  TACTIWTH  Xamjaa  TPYHTIApHHHT  yTa
MHUHEpaJUIAITAaHINTH  cababny  Kympukiap, aspoapomiap, acgaabToOeToH Iy
KoIulaMajiapu EpUKJIapHHUHT Ba OCTOH YOKJIAPHHUHI OY3WIHMIIMIA OJHMO Kelaju.
Bynapuunr Oap4acu HYIUIapHUHT XHM3MaT MyJIATHHU KUCKApTUpHO, HymmapaaH
y30K My jaT (oiganaHuIIHY, SbHU OETOH Ba ac(anbTOETOH WY KoIulaManapuiaH
y3uykeu3 oiilaaHuIIHn KaMaiTupaay, Oy 3ca ¥3 HaBOaTHa TabMHUpPIIAl-THKIALI
WIUIapura KeTauraH TEeXHWK Ba MaTepHalulap XapaKaTJIApUHM OIIMIINIra OJIMO
KeJla/u.

HlyHuHT yayH ap30H Ba Kyjiall MaxauIMi XoMm-amé pecypciapu Ba HIIIad
YMKAPHII YUKUHAWIAPUIAH caMapalli FepMeTHKIOBUM KOMIIO3HIIMOH MaTepHasiap
Ba MAacTUKa OJMIIHUHT ONTHUMaJ TapKUOMHM Ba TEXHOJIOTHK KYpCATKUYIApHHU
WIITa0 YUKW IOKOPH (PU3UK-MEXaHUK XOCCAIH TePMETHKIOBYN MAacTHKaIap OJUII
UMKOHMATHHM  Oepagu  Xamzja ymOy MacTukajap eWwrumobapmom — Ba
THAPOU30ISIMSIIaHraH Xycycusitra ara 0ynaau. by xycycusiap sca, ¥3 HaBOaTHIa
O6eron Ba achanpTOOCTOH HYNM  KOIIAMANAPWHUHI  XH3MaT  MY/NaTHHH,
WITYAHIUTHHE Ba HUXOAT Y30KKA YMJAMIIUINTHHU OIIMINNIa onubd KenuO, ymoy
JMCCepTanys NITMHUHT Ma3MyHH XaM IIyHra OaruIIaHa I q.

Jduccepraumsi MaB3yCHHHHI JMccepramusi OakapwiaérraH WJIMUIi-
TAAKUKOT MyacCACACHHUHI WJIMHUH MULIapu OuyiaH OoraMKauru. uccepranus
TaAKUKOTH TOINKEHT JaBinaT TEXHMKAa YHUBEPCHTETH Xysypuaaru «®dan Ba
Tapakku€T» JlaBiaT yHUTap KOPXOHACH MIMMK TaAKUKOT UlLIapu pexacuHuHr M/I-
5-003 «Maxannauii Ba UKKMJIaM41 XOMamIénap acocuaa ac(hanbToOeTOH HyiuiapHU
TaBMHUpJIANl YIyH HUMIIOPT YPHUHH OOCYBYM, MCCHKJIMK Ba CHIIHINTAa YHTAMIIA
KOMIIO3WIIMOH ~TOJIUMEP MaTepHayiap MWINIa0d YMKAPUII — TEXHOJOTHSICHHU
y3mamtupum  Ba sparum»  (2009-2010 i.); WA-2011-5-3 «Typnu canoat
coxamapuaa KyJUlaml ydyH KyKyYHCHMOH KOMIIO3WIIMOH MaTepHaiap Hiniad
YUKAPHIIA TOCCHION CMOJaHW Kymranwmumuy (2011-2012 #.); U-2014-7-2
«Mynnapan Kypuml Ba TabMHpNAIl Y4yH CaMapald KOMIIO3HIIMOH MaCTHKAlap
OJIUIII TeXHOJOTUSICHHU Y3MamTHPHII Ba spatunn (2014-2015 i.); MOT-2015-7-17
«ynnapuu TabMupanI Ba MILTAG YHKAPHII TEXHOJIOTHACHHH Y3IAIITHPHII YIyH
KOMIIO3UIIMOH ~ OpPraHOMHHEpand TIEepMETUKIOBYM  MaTepuajiap  OJUIIHUHT
ycynnapurm  spatam»  (2015-2016 i) Ba M-2015-7-16 «Ayn Kypummmmaa
KOMITO3UIIMOH ac(aabTOOCTOH TaMEpIallHUHT TEXHOJOTUSICHUHU  Y3JIAlITHPUII,
spatum  Ba Kyymiam»  (2015-2016  #.) wMaB3ycuaard Joduxanap JIoMpacuja
OakapuiraH.

TagKHKOTHHHI MAaKcaJM KOMIIO3UIMOH MaTepuaiap Ba ylaap acocuaa
TePMETHKIOBYM MacTHKalap OJMIIHMHT ONTHMal TapkuOW Ba camapanu
TEXHOJIOTHSCHHY SIPATHIIIAH HOopar.

TaakuKoTHUHT Ba3udanapu:

MaxXaJIMi XoMaI€ Ba caHOAT YUKUHAWIAPUIAH OJHHIaH HHIPEAUEHTIapHUHT
(U3UK-KIMEBUH XyCYCHATIAPHHN aHUKJIAII;

MaxaJUIMi Ba MKKMJIaM4M XOMAIIEnap acocujia YJIApHUHT HHUCOATH, TapKHOH,
CTPYKTypacH Ba Typura OOFJINK XO0JIa ApaTHIaETraH FepMETUKIOBYY KOMIIO3HIIMOH



MaTepHaUIapHUHT (PU3UK-MEXaHUK XOCCATAPUHU MAKIUTAHTHPHUII KOHYHUSTIApUHA
TaJKUK KHJTHIIL;

WYn KoIlaMaJapiHUA TepMETHKIAl yYyH MaxXajUTHid XOoMamié Ba caHoar
YUKUHAWJIAPUIAH OJMHIAH HMHIPEIUCHTIAD aCOCHIA OJMHAIWIAH KOMIIO3HIIOH
MaTepHaUIapHUHT caMapajid TApKUOWHY NIIa0 YUKUIL;

MacThka cudarumga KYJUTaHWJIQIUTaH KOMIIO3UIIMOH — MaTepUaJUIapHA
VIApHUHT (U3MK-MEXaHUK Ba SKCIUTyaTallHOH XapaKTepPHCTHKajJapura OOFINK
XO0J1/1a OJIMHA/INTaH KOMIIO3UIIMOH MaTepUaNIApHUHT TEXHOIOTHK KYpcaTKUuuiIapura
TabCUP ITULI KOHYHHUATIAPUHY YPTaHHIIT;

TepMETHKIIOBYN KOMITO3HMIIMOH MaTepHaulap Ba yjap acocuia MacTHKaiap
UIDTa0 YUKAPUIITHIHT ONITUMAJ TEXHOJOTHK KYpCAaTKHYJIApUHH aHUKJIAIIL;

MaxaulMidi XoMmameé Ba CcaHOAT YUKUHAMIAPU Aacochla KOMIIO3UIIUOH
TEePMETHKIIOBYM MAaCTUKAJapHU UIIIA0 YUKAPHII TEXHOJOTHUSCUHH Y3IAIITHPHII Ba
WIMHH-yCcIyOuii TaMOWWJUTAPHHHU SPATHII, TaXpHOa-CHHOB IMApTHUSACHHU HILIA0
YHKAPHII XaM/ia yJIapra TeXHUK [MIapTIIapHHU UILIa0 YHKHUIIL;

TepMETHKIOBYM KOMIIO3UIIMOH MaTepruaiap Ba yjlap acoCHAa MacTHKaIap
omum  OyWWYa  TEXHOJOTWK  pErjJaMeHTHH HWOUlad  YMKUIN,  SpaTHITaH
TePMETUKIIOBYM KOMITO3UIIMOH MAaCTHKaJapHH OEBOCHTA YT IAapOUTHIA TaXKpHOa-
CHHOBMHM YTKa3WIl Ba yJaapHH acdaabToObeToH Ba OeToH  Hymuiapu
KOIUTAMaJapuHUHT EpUKIapu Ba JaeopMalMoH dYokiapujaa Kymaad TeXHUK-
UKTUCOANH caMapaIopJIUTHHI XHCOOIIAIII.

TagkukoTHuHT 06bekTH bBH-90/10 Ba BH-70/30 OuTymIapu, KOBYIIKOK
TOCCHIION CMOJIACH, OKCHJUIAHTaH T'OCCHIION CMOJIACH Ba Maiia YinyaMmiHM pe3uHa
KYKYHH, CYHIMPWITAH OXaK, JIMTHUH, MEXaHWK aKTUBIAMTHPWITAH BOJIJIACTOHHMT,
0a3aJbT TONACH Ba 30JIOMIIAK KOTHIIMACH.

TaaKUKOTHUHT NpeAMeTH OPraHWK Ba HOOPTaHWK WHTPEIMEHTIIAp acocuia
TePMETHKIOBYN KOMIIO3UIIOH MacTHKANIap XUCOOIaHA .

TankuKoTHUHT ycyanapu. [luccepranus Oaxapuiiga TaIKAKOTIAPHUHT
¢u3uK-MexaHUK Ba (PU3HMK-KUMEBUH (IIEHETPOMETp, AYKTHIOMETp, XaJlka Ba MIap,
®pacca, peHTreH crpykrypanu, MWK-cnekTpockonus, ONTUK MMKDPOCKOIL,
muddepennan-repMuk  Ba OOmK.) KaOM TagKUKOT Ba TaxXJIWiI ycCy/ulapu
KYJUTaHWITaH.

Juccepraumsi TAAKUKOTHHUHT MMM SSHTWIMIH Kyiunaruiapiad noopar:

aBTOMOOMIb HYIIapu Ba a’pOAPOMIAPHUHT ac(anbTOOETOH KoIlaMayiapu
puKJIapu Ba OCTOH KOIUTaMaiapu JeQOpMalioH YOKIApPUHU TePMETHKIIAIT YUYYH,
munyc 30 gan mmoc 170°C raga Gyaran XapopaT OpaluFHa WILIATHIAIUIAH,
MaxXaJIMid XoMaiié Ba TYypJiM XWJI CAaHOAT YMKHHAWIApHIAH (U3UK-KUMEBUI Ba
MEXaHUK XyCyCHsTIapra sra OYJraH repMeTHUKIOBYM KOMIO3HWIIMOH MaTepuaiap
Ba yJap acocH/ia MacTHKaJap SpaTHUITaH;

aBTOMOOWJIb Hyiapuaa achaibTOOCTOH KOIUTAMAAPUHHUHT EPUKIAPHHU Ba
0CTOH KOIUTaMaJIApUHHUHT Je(OPMAIMOH YOKIAPUHH TYJITUPYBYH T'ePMETHUKIOBUU
KOMIIO3UIIMOH MAaCTUKANap SIpaTHIl YYYH MaxXasIiid Ba WKKHJIAMYHM XOMariéinap
acocuza  OpraHOMHHEpaJd  WHIPEAWCHTIAPHUHT  HHCOATH, TapkuOM  Ba
CTpYKTypayiapura OOFJIMK XOJJa KOMIIO3HLUSHHHT (DH3HK-MEXaHHK XOCCalapu
AaHUKJIAHTaH,



¢busuk-kuMEBUI  MOAM(UKAIMUIAHTAH Ba MEXaHUK  (DaoJUIAlITHPUIITaH
OpraHOMHUHEpAI WHTPEAMCHTIIADHH KYIIMIN Hynum OWiaH TepPMETHUKIOBUU
KOMITO3UIIHOH MaTepHalIap Ba yjap acoCHIa OJMHAINTaH MaCTUKAIAPHUHT (H3HK-
MEXaHMK Ba OJKCIUIyaTallMOH KYpCATKUWIAPUHM SXIIHJIAI YCYJUIapu HIuiad
YUKWITaH Xam/la YJIapHUHT UCCUKKA Ba COBYKKA YMAAMIIMIINTH SXIIWIAHTaH;

acdampTOOCTOH KOIUTaMaJapHUHT EpUKIapd Ba OETOH KOILIaMaJTapHUHT
neOopMalioH  YOKIAPHHU TePMETUKIANl  yYyH SIpaTWiraH KOMITO3HIIMOH
MaTepHAUIAPHUHT (PU3HK-MEXaHUK XOCCAJIAPUTa TEXHOJOTHK KYpCATKUWIAPHU
TabCUPHU aHUKJIAHTaH;

FOKOpY (PM3HK-MEXaHWK Ba HKCIUTyaTallMOH Xoccajlapra ora Xam/a IIyHTa MoC
paBUIlja KECKMH KOHTHMHEHTaJl MKJIUM IIapOMTJIapuJia HIIYaHJIUTMHU Ba Y30K
MyAgaT WUUIAIIAHA TabMUHJIOBYM TEPMETHKIIOBUYM KOMIIO3ULIMOH MaTepuaiap
XaMZia yiap acocuIa MAacTHKalap OJWIIHAHT TEXHOJOTWK TH3WMH HIIIad
YUKWITaH.

TaaKUKOTHUHT aMaJIMii HATHZKAJIAPH Kylnaruiapaad uoopar:

munyc 30 gan mwmnoc 170°C raya xapopar opanuruia (GoiataHUII MyMKHH
OynraHn Maxaumii  xoMamé Ba caHOAT YMKWHAWIAPHIAH MOC KEIyBUH
OpraHOMUHEpaJl UHTPEINEHTIIAPHU MaKcaara HyHaJITUpWIraH XoJia TaHjialm Wynn
OunaH yJIapHUHT XOCCAJIAPUHU OOIIKAPWII Ba T€PMETHUKIOBYM MACTHKANAP OJIUII
YUyH camMapajii KOMIIO3UIMOH MOJMMEp MaTepHaUIapHH WIIIa0d YUKUII yCyJUTapy
TaKIH( STHUITAH;

SIpATWITaH MACTHKAHUHT KOMITO3UIIMOH TApKUOIApHU Y3MHUHT SXIIH aJre3UOH,
(U3MK-MEXaHWK Ba TEPMETUKIOBUM XYCYCHSATIApH OWJIaH aBTOMOOWIb, KYTIPHK,
adpoIPOM HMYIIIapu KOIUTAMAJTApUHHUHT WIMYAHIUTHHA Ba VHAAH Yy30K MYyJar
(olimaTaHUIl MyMKHUHINTHHA KYpCaTraH;

TaaKUKOT HATHKAJIAPUHUHT MoHYIWwIMrn HK-crnekrpockon, onTHK
MHUKPOCKOI, PEHTTeH CTPYKTYpald, KAMEBHHA TaxJwil Ba MU GEepeHnan TaxJau,
¢U3NK-MeXaHUK (TOMIIAml XapopaTH, WTHAHM OOTHII YYyKYypJWTH, OCTOH OwiaH
OOFJIaHUII MyCTaXKaMJIUTH) Ba OoIkanapaa (pu3nk-KUMEBHN TaJKUKOT YCYyJUIapu
aManra OIIMPWIAM XaMmJa HWIUlad YUKApuIIra KYJUIAaHWITaHJIUTH — OWiiaH
H30XJIaHaIu.

TaaKuKOT HATH/KAJTAPMHUHI MJIMMI Ba aMaiauili axamMusiTu. TagkukoT
HATIKATAPUHUHT WJIMAN aXaMUsITH FOKOPU aire3uoH, (HU3MK-MEXaHHK Ba
AKCIUTYaTallMOH XOCCAM TEPMETHKIOBYM KOMITO3UIIMOH MAaCTHKAlap OJUIIHUHT
TEXHOJIOTHK PEeKUMH Ba ONTHMaN TapKHOWHH aHUKNamra épnam OepaanuraH
OpraHMK Ba HOOPraHUK HMHIPEIUEHTIAp acoCHAa TePMETHUKIOBYM KOMIIO3ULIMOH
MaTepuaiap KOMIOHEHTJIADUHUHT KUMEBUI TapKuOM, MHUKPOCTPYKTypacu Ba
HUCOATH OMJIaH yJApPHUHT acOCHH (PU3MK-MEXaHMK Ba SKCIUTyaTallMOH XOccajlapura
KOPPETSAIMOH OOFIUKINTHHY aHUKIAHTaHIATH OWIIaH H30XJIaHAIH.

TagkuKOoT HATWXKAJAPUHUHT  aMalldil  axaMusATH IIyHAaH HUOOpaTKH,
aBTOMOOMIL MyImapu Ba a’pOJAPOMIAPHUHT  acGaabTOOETOH KoIIaMaiapu
€pukiapn Ba OETOH KOIUIAaMAJIAPUHUHT Je(hOpMAIlMOH YOKIAPHHHU TYIIUPHUIIIA
SIpaTWITaH  SIHTM ~ KOMIIO3MIIMOH TIE€PMETUKJIOBYM  MaTe€pUaUIapHU  KYJUIall
HATIKACU/Ia MACTHKAJapHUHT XH3MAaT MyImatuHu 2,5-3 wmaporaba OIIUpHII
XHUCOoOIaHaIn.
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TaagKMKOT HATHKAJTAPUHUHI KOPHIl KMJIMHUIIN. Maxamiuii XxoMmaménan
ONMHTAH SHI'M KOMIIO3WIIMOH TEePMETHKJIOBYM MaTepuaiap Ba yiap acocuiaa
MacTHKaIap OJNUII YCYJUIAPHHU UIINTa0 YUKW OYiiida OJMHTaH WIMHHA HaTIKalap
acocuja:

KOMIIO3MIIMOH ~ OMTyMIap OIHMII ycyiura Y306ekucToH Pecry6iukacu
WHTEIeKTyan MyJIK areHTJIUTHHUHT HXTHpora nmateHTd onuHran (Ne TAP 04849,
2014). OmnuHraH KOMIIO3UIIMOH OWTymiap acaabTOOCTOH XYCYCHATIApUHU
SXIIMJIAl Ba aBTOMOOMIb HYy/ulapuIaH y30K My/uarra (oipanaHWIl WUMKOHHHH
Oepanu;

ABTOMOOWIIb WYIUTAapUHUHT ac(hanbTOOCTOH KoIlaManapu EpUKIaph Ba OETOH
KoIamaigapu JeGopMalMoOH YOKIAPHHU — TYIAMPHII YY9yH  KOMIIO3HIIMOH
TepMETHKIOBYM ~ MACTHKAIap OJMII  ycymura Y30ekucron —PecryGnmkacu
WHTennexTyan MyJIK areHTIUTHHUHT UXTHpora maTeHTH onuHraH (Ne IAP 04848,
2014). Yoy ycyxn 0yiinda TeMup-0eToH HyIIapHUHT qedopMaIioH YOKIapHHU Ba
ac(anbToOCTOH WYIUIapuHU EPUKIapH MacTUKanap EpaaMujia repMETHKIaHTaHAa,
VIApHUHT WIOUTAll  KoOwnmmaTHHH 2,5-3  Maporabara OIIMPUIN  HUMKOHUSTH
sIpaTHIIaaN;

Wyn Ba a’poApoM KOIUTaMalApUHHHT Je(opMalMOH YOKJIApU Ba EpUKIApH
YU4yH CyB ¥yTKa3Mac KOMIIO3MIIMOH MaTepuamiapra TeXHHK IIapTiap
(TSh-14-22:2010) wmma6 uukmwmb, «Y3cTaHAApT» AareHTINTH TOMOHHIAH
pyiixatra onmHraH Ba aman Kwmmm wmyagata 2018 #wr 31 mekabprada
y3aittupuiran («Y3cramapt arenturuausr 2016 i 4 HosGpaaru 05/4167-coun
MabIyMOTHOMAcH). YOy TeXHHK MIapTiap MaXaUIMH XoMmamié Ba Typiad XM
caHOaT YWKWHAWIApUAaH Qolgananud, dernan kentupwiaguran MBP-100 Ba
MBP-120 pycymin OWTyMIIM MacTHKajapra HHcOaTaH FOKOPH (PHU3UK-MEXaHUK
Xoccajgapra sra OyiaraH SHTHM TapKUOIM TEePMETHK KOMIIO3MLMOH MaTepHasiap
nInIad YMKapu IMKOHWHH Oepanin.

KECKMH KOHTHHEHTAN HKJINM [IapouTHAa (oWgaTaHmIa uraH aBTOMOOWIb
Hynnapu yuyyH MoauduKaysUIaHraH FepPMETUK KOMITO3UIIMOH MaCTHKAJIaPHH OJIUIII
TEeXHOJOTHACUHM WUIIIA0 duKapum Oyifmua onuHraH wiMui HaTmkamap VII
PecniyOnrka WHHOBAaLMOH FOSUIAp, TEXHOJNOTHSJIAp Ba JIOWHXanap spMapKacuaa
(2014) Xankapo Ba JaBjaT axaMHATHIArd aBTOMOOWIIb WYIIJIApUHH CaKJaIlira
MXTHCOCIAIITHPIITaH TabMupiam doitnananum  «llapkuity (XJAAUCUTD)
JaBlaT TAIIKMWIOTH OwmiaH amManuérra >KOpUi KWIMIN [03aCHAaH IIapTHOMA
Ty3mwirad (PaH Ba TEXHONOTHSUIAPHU PHUBOKIAHTHPHITHA MYBOQHUKIAIITHPHUII
kymutacuauHr 2016 #imn 7 wostopmarm DPTK 0213/750 - con Ba «lllapkuii»
XI[AAPTCI/IT@ JnaBiar TawkwioTHHUHr 2016 #iun 25 aBryctaaru  954-con
MabIyMoTHOManapu). Hatmxana «befitney - Byxopo - Camapkann - TomikeHT -
AHJVDKOH» MarucTpajg aBTOMOOWIb WYJIMHUHT 10 KM HH KypHWII Ba TabMUpJIAII
xapaéHuna 10 TOHHA KOMIIO3UIIMOH TE€PMETHUKIOBYM MACTHKajlap KYJUTAHWINO,
ABTOMOOMIIb HYITapuaaH y30K My uiaT (HoiiallaHAII MIMKOHH SIPATHIIIH.

TagKuKOT HaTHXKAJAPUHUHI anpolanmsich. TaaKUKOT — HaTWXacuaa
Kyiimgarn ~ Xamkapo Ba PecmyOnmka —wmiMumii-amanuii  KoH(pepeHImsuIapaa
«Hanoxomno3uumon marepuaiiapy PecnyOnuka onuil YKyB ropTiapu ypracuaa
YTKa3uIaauran € OJUMIAPHUHT WIMHKA-TeXHUK amkymanuna (Tomkent, 2009);

11



«KuMmEnnHr nom3ap6d MyaMMolapu peclyOnauka MIMUI TEeXHHK aHKyMaHHAa
(Camapkann, 2009); «Maxamnuii xomaménap Ba MaxCyJOTIapHU KaiTa
WIODTAOTHAHT ~ TEXHOJOTWsUIapw»  PecryOnmmka — WIMHHA-TEXHWK — aH)KyMaHHIA
(Tomkent, 2009); «KumE Ba 03MK-OBKAT CaHOATIApH XaMja He(T Ba Ta3HU KaiTa
UIITAITHAHT THHOBAIIMOH TEXHOJOTHSIIApUHU J013apd MyamMMornapu» PecmyOnuka
niamui-TexHuK amkymanuga (TomkeHT, 2010); «TOF KOH MeTaUTyprusi COXacua
3aMOHaBUM TEeXHOJOrMsUIap Ba MHHOBamusuiap» VI -Xankapo WIMHHA-TEXHUK
koHpepenmsina (Haon, 2011); «Maxaunii Ba HKKHJIAMYH XOMaIIEnap acocuua
SIHTM KOMITO3UIIMOH MaTepuainiap» PecrnyOnuka onuil YKyB ropTiapu ypracuaa
YTKa3uaaauran € OJUMIIAPHUHT WIMHUA-TeXHUK amkymanuna (Tomkent, 2011);
XII GEP Congress, Granada, Spain (WMcnanwus, 2011); «Opranuk Ba HOOPraHUK
UHTPEJUEHTIap acoCHAa SIHTH KOMIIO3HLMOH MaTrepuauiap» PecmyOmmxa ommit
VKyB IOpTIapH ypracuaa YTKa3wiaagurad &m  ONMMIIAPHUHT HMIMHH-TEXHUK
amkymanuna (Tomkent, 2012); International Porous and Powder Materials
Symposium and Exhibition, PPM-2013, Turkey, (Typkus, 2013); «Pecypc Ba
SHEPTUS TEXaMKOp, aTpod MyXHTIra 3apapcu3 KOMIIO3HIMOH MaTepHaiiapy
Xankapo wiMmuid TexHUK KoHgepeHmusaa (Tomkent, 2013); «Kommo3ummon
MaTepHajyiap Ba yiap acocuaa Tai€p OyloMiap ONWII yYyH MaXaJUIMd Ba
HKKUJIaM4H xoMauié WMHIPEIUEHTIApU» Pecmy0nuka UIMUNA-TEXHUK
koHpepenmmsana (Tomxkent, 2014); «International porous powder materials» Ba
«Thermo physical and mechanical properties of advanced materials» and 4"
rostocker international symposium «Thermo physical properties for technical
thermodynamics» Xankapo amkymannapuaa (O3apoaibkon, 2015); «Kommo3zumon
MaTepHajylap Ba yJap acocujaa Taiiép Oyromiap OJHMITHWHT TapaKKHA OJTraH
texHonorusmapm» (Tomkent, 2015); «KoMmmosuruon wmartepuauiap Ba  yiap
acocya Taiép Oyromiap OJNUIIHUHT TapakKuil aTraH TexHonorusnapu» (TomkeHT,
2015); 2016 i#mn 26 okrabpma YMymuii Ba HOOPraHMK KHME HWHCTHTYTH,
[ommmepmap kuMmécn Ba (u3MKacH WIMHH-TaAKUKOT Mapkasd, TOIIKEHT KHME-
TEXHOJIOTUsI MHCTUTYTU Ba TomrkeHT JlaBnaT TEeXHHKAa YHHUBEPCHTCTH Xy3ypUAaru
14.07.2016.K/T.14.01 pakamim Unmuit  xenram  kommaarn  02.00.07 —
Kommosnnnon, 50k-0¥€K Ba pe3sWHa MaTepHamiapyd KUMECH Ba TEXHOJIOTHICH
HXTUCOCIUTH OYHnYa HIMHI CEMUHAp/Ia MyXOKaMaIaH yTraH.

TagKHKOT HATHKAJAPHHUHT YbJI0H KIUIMHTAHJIUTH. J[nccepTaiysi MaB3ycu
Oyitmua xkamu 37 Ta MIMMI MIIM YOI OSTWITAH, WIyJapiaH, Y30eKHCTOH
Peciybmmxacn Onmii aTTecTarisi KOMHCCHACHHUHT JTOKTOPJIMK IHCCePTalUsIIapy
acocuil MMM HaTHKaJapUHU YOIl STHUIL TaBCUs dTHIraH WiIMUIl Hampiaapaa 10 ta
Makoja, *KyMiuaaaH, 9 tacu pecryOnuka Ba 1 Tacu XOpM:KUH KypHa/Iapjia Hauip
STHWITAH Ba 2 Ta UXTUPOJIAP YUyH MATCHT OJIMHTaH.

JuccepTanusiHMHT Xa:KMHU Ba Ty3maumu. [luccepranus TapKuOW KUPHIIL,
ontura 000, Xynoca, Qoiinananunrad amgabuériap pyiixatu Ba WIOBalapiaH
nbopar. JluccepraiustHUHT XaXkMU 193 OeTHU TallIKuiI STraH.
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JTUCCEPTAIMSIHUHT ACOCHI1 KHCMU

Kupum xucmuna YTKazwirad TaJAKHKOTIAPHUHT JTON3apOMry Ba 3apypaTH
acoCJIaHTaH, TAIKUKOTHHHT MaKcaId Ba Basudaiapd, OOBEKT Ba MpeAMETIIapU
TaBcH(IaHTraH, peciryOnuka ¢aH Ba TEXHOJOTHAIAPH PUBOXKIAHUIIUHUHT yCTYBOP
HYHaIUIIIapUra MOCIMIM KYpCaTWIraH, TaJAKUKOTHUHI WJIMHUH SHTWINTH Ba
amMaJui HaTIKanapu 0aéH KWIMHTaH, OJIMHTaH HATWKAJAPHUHT WIMHHA Ba aMannit
axamMuATu ouuO Oepuirad, TaAKUKOT HATIKAIAPUHU aMaluErra >KOPUM KHIIHIL,
Hallp OATWITaH WIUIAp Ba JAUCCEpTalMsl TY3WIMIIM  Oyinda MabIyMOTiIap
KeITHPUITaH.

JuccepTauussHUHT «ABTOMOOW/IL HYJJIADUHH KYPUII BAa TABMUPJIALI YUyH
repMeTHKJIOBYM MATepHA/JIap Ba YJAPHM OJUII  TEeXHOJOTMSICHHUHI
3aMOHaBUH X0/1aTH» 10 HOMIaHTaH OupuHIN 000nna achanbTOOETOH KOMIaManu
iyn épukiaapu Ba OCTOH KOIUTaMali MY YOKJIAapHUra TePMETHKIOBYH MacTHKaap
MUUIATHUIL, aBTOMOOWIb HYJUIApUHM KypHII Ba TabMHpJall YYYH I'€pMETHUKIOBUU
MaTepualjiap Ba yJIap acocuia MacTHKajlap OJUII TEXHOJOTMSCHHM HIIIa0
YUKAPHUITHUHT CaMapald TEXHOJIOTISICHHHU SAPAaTHII HWMKOHUATIAPUHH TaXJIHII
KA MyaMMOcHUTa OaFWIIIaHTaH MIMHA WII HATIDKAJIAPUHUHT OaTta)Cril mapXu
KENTHUPHUIITaH.

I'epMmeTuryioBUM MaTepuajiap Ba yJap acoCHaa KOMIIO3HIHUSUIAp Ba
MacTHKaJapHH WNOUIA0 YHKWINA MacTHKa  KOMIO3WIMSIIApH — TapKHOuWra
KAPHUTWIAJUTaH OpraHOMHHEpal WHIPEIUCHTIIADHUHT KAMEBHH Tabmatm Ba
CTPYKTypacH Xamja TapKHOM Ba HUCOATH akcapusT WIUIapAa eTapinda Kypuo
YUKHUIIMaraH.

[apxgaH myHIad Xyjoca KelTuO YWKaauKH, ac(ambTOOCTOH Ba OCTOH My
KOIUIAMaJIApHHUHT ~ ¥3  XOCCANIapuHU  OapKapOpJIMTHHU  CcaKiad  KOJIQJAWTaH
KOMITO3UIIMOH TEePMETHKIIOBUM MaTepHaulap Ba yJlap acoCHAa MacTHKaJapHUHT
camapaiiil KOMITO3UIMSIIApH AEApiIN WIIiad YuKuiIMarad. by sca KOMITO3HIHOH
TePMETHKIIOBYM MaTephayiap Ba YJlIap acoCHIAard MAaCTHKaJapHUHT (QH3HK-
KUMEBHM Xoccalap MaXMyMHH TaAKUKOT HIUIApH MYypaKKaOIHTH, HIyHHHTJEK
OyHnmail BasmbamapHu OakKapUIIHUHT WIMHH-TEXHUK CHIOANIYBIAPH Ba FIIMHMN-
yoIryOuid TaMOMMIUTApH MaBXKyJl dMAacJUTH OwiaH OormK OynuO, ymoy Basuda
Ma3Kyp IUCCepTaIHs UIIH MaKCcaJauHu Oenrmiad oepau.

Huccepranusauar  «Komno3unuox repMeTUKJIOBYM  MaCTHKAJIap
OJTMIIHUHI 00BEKTH Ba YCYJUIAPpH XaMJa YJIAPHUHI XOCCAJAPHUHHM AHUKJIALD)
ne0 HOMIIAaHTAH WKKMHYM 000MIa Takpuba TaJKWKOTIApHUHM YTKA3WII YIyH
00BEKTIap TAHJIOBM Ba METOAJApP  ACOCIIAHTAHIWIH  IIAKJUIAHTHPUIITaH.
KoMmo3nnnoH repMeTHKIOBYM MaTepuajiap Ba yJap acocuga MacTHKaJIapHUHT
(GU3NK-KUMEBUH, MEXaHWK Ba JKCIUIyaTallMOH XOCCATAPWHU AHUKJAII Ba OJIHII
Y9yH  UHTCPEIOHCHTIApHH  TaHEpIAllHMHT  MEXaHHK  (PaoJUIalITHPUITaH
METOJUKATApUHU HIad uukum Oatadcuil M30XJIaHTaH Xama KOMIIO3UIIUOH
Marepuaiap (bU3UK-KUMEBHIA Ba JKCIUTyaTaluoH KypcaTKuwiapu
TAAKUKOTIAPUHUHT HATIDKAJAPUHHU CTAaTUCTUK KalTa WIIIaml METOJHKAacH KYpHO
YUKWIITaH.

Huccepranustauar  «Maxaajmidi Ba HMKKWJIAMYH XOMamIéjap acocuia
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OpraHoOMHHEpaJl HHTPeJUEHTJAPHUHT (U3NK KHUMEBMH XoccajlapuHU Ba
CTPYKTYPACHMHH TAaJKMK KHJIUID» J1e0 HOMIIAaHTaH yuuH4YM 000Ma Maxayini Ba
HUKKATaMYA xomaménap acocuna KYITaHWIAAATaH OpraHOMHUHEPAa
UHTPEIUCHTIAPHUHT  (U3MK-KUMEBHH  XOccallapy  Ba  MHUKPOCTPYKTypacu
TaJKUKOTHHUHT HATHKalapu KeITUPUIITaH.

ABTOMOOWIIL HyITIapyW KoIUIaMallapu y4yH (GoWJaaHWIaural caMapaiu
KOMITO3UIIMOH MaTepHajuiap Ba yJap acoCHIa TePMETHKIOBYM MACTHKalap HIuiad
yukapunia OornoBun Outymiap cudarnaa Kyhugarunap uuutatwign: bH-90/10
(BHH-V) - (I'OCT 22245-90), BH-70/30 (BHU-1V) - (TOCT 9548-74), BH/1-40/60,
BH/I 60/90; pesuna xykynn (TY-38-10436-70); roccumon cmona (OCT -18-114-73)
EF-MOM CaHOATH YMKUHIUCH; UKKIJIAMYH MOJHATHIICH Ba MOJMBUHUIXIOPHI XaM/Ia
TyaupyBumiap cudaruna: suraud (TY 64.11.05-87), cyuaupuiran oxak (TeXHHK
mapT unoiad YMKMIMOKIa); OazambT Tonanmu TymaupyBuu (PCT-Y306ekucToH);
GdaommamTHpUITaH  BOJUIACTOHHT — TYJITUPYBYMCH  (TEXHHK  IHApT  WIDIA0
YHKHIMOKIA), AHrpeH UOM caHoaT YMKUHANCH—30JIOUUIAK (TEXHUK MIapT HIUIad
YUKUIMOKIA).

IOxopuma aWtu® yTwiran OOFJIOBYWIIAD Ba TYIAUPYBUWIAD TYPIU XHI
KypcaTkuuiiapra sra Oynranmuru ca®adiu, TaIKUKOT OOBEKTHHU TaHJIAIIMMHU3IAaH
onguH  Oapya  MHIPEOUCHTIAPHUHT  (U3MK-MEXaHWK  XOCCAJlapuHU  Ba
CTpyKTypasapuau Oartadcnn TaakuK STHO YHKIWK. DHT aBBaJl0 MaxaJUTMHA Ba
WKKAJTaAMYH XOMAamIéirap acocuaa TaHgad OJHMHTAaH OpraHOMHHepal OOBEKTHHHT,
XyCyCaH: BOJUIACTOHHT Ba  30JONUIAKHUHT  KOMIUIEKC  (PH3HK-KAMEBHI
XYCYCHSITIADHHM Ba CTPYKTypacHHH YpraHauk. ABTOMOOWIb WYIIapUHUHT
ac(hanbToOCTOH KoIIamMalapu EpHKJIapy Ba OCTOH Korulamayiapu aehopMaIioH
YOKJIApH Yy4YyH KYJUIAHWIAJWTaH CcaMapald TePMETHKIOBYH KOMITO3HIIMOH
MacTHKQJIApHHU SpaTUIIra OWJ XapaKTepUCTHKalap 3ca aaabuériapiaa amanui
KUXATIaH MaBXyI dMac.

Bomractonut pyaacu duotanus ycynmm Oyiinua OoduTHiIaW. BoIacTOHUT
pyJacHHUHT QuoTanusraya Ba (QIoTalysiaH KCHUHTH KUMEBHI Tapkubu dca 1-
JKaJBaIa KENTUPUIIIHN.

1-:xaaBan
KyiiTom BO/IJIACTOHUT PyJacHHUHT duioTanusiraya Ba ¢guioranusgas
KeHHHI'M KUMEBUH TAXJIUIH

Hamyna SlOz A1203 F6203 CaO MgO TiOz Na20 Kzo B.O.

droranusraya 45,89 3,18 2,53 33,2 2,13 0,46 0,52 1,60 9,93

1= uotawtsnan | o750 | 367 | 220 | 268 | 083 | 020 | 083 | 0.88 | 6.66
KEUUH

2- ¢poranusaan

N 58,54 3,71 2,22 26,7 0,83 0,18 0,84 0,73 5,73
KeinH
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Onoranus Bakruga CaCOs Ba MgCO;3 axpanaau, Oy 3ca ¥3 HaBOaTuaa
KPEMHUHHUHT (a0l OKCHAWHU OIINIINTA, SBHHU PyAaHH OoHHTHIN >XapaéHuma
CaCOs3 Ba MgCQO;3 NapHHHT aXpajJHWIIH XHCOOWra BOJUIACTOHUT aCOCHU
MUHCPAIMHUHT TAPKUOU KyIaiumra oiud Kelnaiu.

3oMonUTaK  YMKUHAMCHHUHT  (QU3UK-KUMEBUI  XapaKTepUCTHKACHHH  Ba
CTPYKTYpPacCUHM TaIKUK Kwinil. MabinyMku, AHrpeH Ba SIHMM AHIpPEH MCCHUKIIUK
anekTp Mapkasznapuna (MOM) dnnura 650 MUHT TOHHA 30JIOIUTAK XOCHI OYIaim.
30JI0NITAKIAPHUHT HUFIIING KOJIUIIK 3ca aTpod-MyXUT XOJIaTHra cayOouii Tabcup
KWJIaJd. AHTpeH KOHHU 30JONUIAKMHUHT KUMEBUHM TapkuOW KyHumaru 2-kanBajia
KEJNTUPUIIIH.

2-xaaBan
30/10JIAKHUHT KUMEBUI TapKUOHU

Bupuxma
SiO2 | AOs | FeO | CaO | MgO | SOz | TiO2 | K2O | Na2O | PO | MnO

nap
% 62 27,3 | 5,65 | 1,17 | 0,49 | 0,47 | 1,49 | 042 | 0,32 | 0,52 | 0,17

3onomutak TapkuOMHM 62% Tada (Gaon KpeMHHH OKCHAM TAIIKHI OSTHIIH
KUMEBHH TaXJIMII aCOCHA aHUKJIAHIH.

DNeKTPOH MHKPOCKOIMK TaJKUKOTIAp 30JIOLUIAKHUHT aKcapHsT 3appaiapu
Typiau4a yiauamiapra Ba INaK/ulapra sra 9KaHJIWIMHHM KypcaTau. 3appajapHUHT
Vmuamtapu MM nad 5 mxm raga(l a, 6-pacmmap).

1-pacm. Anrpen UOM 3os011akIapUHIHT MOP(]OI0ruK TapKudH.

TagKuKOT HATIDKAIAPUHUHT Kypcatummda, 32% 3oma  111-42 MM mgammn
¢bpakuinad nOoopaT, 30JONUIAK YHKHHIMNCHHUHT (DPAKIHOH TapKHOM 2-pacMmja,
JTU(pakTorpaMMacH 3ca 3-pacMmia KeITUPHITaH.

Ilynnmait kunub, 301a Ba HUIAK TapKUOWAA KpEeMHE3Wi, TNIMHO3MH, TeMHUp
OKCUJIM Ba Kanpluiiap maexyna. Acocuit okcumiap (CaO, AlOs;, MgO, FeO,
Fe;03, MnO) #turuamucuHHT HOpHoH okcumiap (SiOz, P2Os, TiO») iinFunaancura
HUCOATH KYTIPOK IUTAKIAPTa TaaJUTyKIIH.
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Tapkneu 1—21, 11—33, IIT —

*30 42; 1V - 55; V — 83;
25 | VI -204.
20 + 2-pacm.
15 3010TAKHUHT

ypraua ppakumon

10 ]
TapKUOH, MKM.

CeMMEHTAIMOH TaXJIMJUIAD aCOCHAA 30JIa KHYMK TUCIICPCIA MaTepHasuiapra
TAAUTYKIM DSKAHJIUTH AHWKJIAHIM Ba YHH KOMIIO3UIIMOH MaTepuaiap uuuiad
YUKApUILIA KUYMK JUCTICPCIH TYIANPYBUMIap cudaTraa Kyam MyMKHH.

ButyM, roccummon cmoia, WKKHJIAMYH TIONHATWICH, MOJHBHHIIXIOPHII,
JUTHWH, CYHIOUPHWITAH OXaK, 0a3albT TONATAPHUHT XaM (GU3UK- KAMEBHU
X0Ccajgapy XaM TaJKUK KITHHIH.

Hdudpaxrorpammann pacmudposkacn ASTM  mabmymoTnap ©Oa3acuaaH
¢doiinananran xonaa Oaxapuiau (3-pacm). Acocuit muHepammap o - kBapi (°);
MyJuuT (*); Ba MarHeTur (+) XucoOJaHaIH.

* MyJUIHT; © 0-KBapii;
+ MarHeTur
3-pacm.

AHrpeH KYyMHPHHH
30JI01JIAKHHHHT
AuppakTorpaMMacu

IOxopuaa kypuO UHKWITaH OpraHOMUHEpal HHTPEeJUEeHTIAap aBTOMOOWIb
HymapuHE KypHII Ba TabMHpPIAIIAA KY/UIAll YIyH caMmapaid KOMITO3HIIHOH
MaTepHajyiap Ba ylap acocHla TePMETHKIOBYH MACTHKalap TEXHOJOTHSCHHU
ONUIIA Ba WIUIA0 YHKHIIIA [OTCHIMAI KOMIOHETIapAaH Oupu Oynumm
MYMKHUHIIUTH YTKa3WITaH KOMIUIEKC TaAKHKOTIAp acOCH1a aHUKJIAHIH.

Hucceprannsauar  «KoMmo3unmmoH MaTepua/uiap Ba yJjaap acocuia
repMeTHKJIOBYM MACTHKAJIAPHUHI ONTHMAJ TAPKHUOMHM HMNLIA0 YHKHII Ba
TAAKUK KWJIMID €0 HOMJIAHTaH TYPTUHYM 000HIa MCCHK HKIMM IIapOUTIapu
Tanabiapura xaBoO Oepa OJlaJIUTaH KOMITO3UITMOH MaTephalljlap Ba yJiap acocujia
TePMETHKIIOBYM MACTHKAJApHUHT ONTHUMAaJ TAapKHOWMHM WNUIA0 YHKHII Oyinda
TaJKUKOT HaTIKanapu 6atad)Cril KeITHPHIIIN.

Bupnnun HaBGatma tapkmubu 50% 6ynran BH-90/10 mapxamm outym, 26%
oynran BH-70/30 mapkamu 6utyMm, 18% O¥ynran roccuron cmomnacu Ba 6% Oynran
pe3MHa KyKyHH Xamaa xoccanapu: 50-70°C rommam xapopatu; 25°C xapoparaa
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uysuwnysuamuru 1-3,8 cM; menmtpamusicn  18-30mm'; GeTon Guman GornanHuIn
mycraxkammuru 0,1-0,4 MIla; xaiinam xapopatu 180+5°C Ba kalinam BakTu 3 coat
JlaH 10OpaT HaMyHaBH KOMITO3UIIMS TaHJIa0 OJMHAN Ba TAIKUK KHUIHHIH.

butywMm, roccunon cmona, pe3uHa KyKyHHU, JIMTHUH, UKKUIAMYH MOJIUATHIIEH Ba
MOJMBUHWIXIIOPH, Oa3anbT TOJNA, CYHAMPWITaH OXaK, (paoyIalITHPUITaH
BOJUIACTOHHUT Ba 30JAIIIAK KaOW WHIPEAMCHTIIADHM TAapKUOWMTa OOFINK XO0JIa
HAMyHaBUH  KOMIIO3MLMOH TE€PMETHUKJIOBYM MAacTHKaHH (HU3MK- MEXaHHK
XOCCAJapUHUHT KYPCATKUUIAPH XKyAa MyXUM dKaHIUTU aHUKIAHIH.

Hatmxana BH-90/10 pycymnn 6uTyM MUKAOPHUHH OIIUPHUII OPKATH FOMIIIAMI
Xapopatu Ba 0eTOH OninaH OOFIaHUII MyCTaXKaMIMTH KypCATKHWIapH SXIIAIAH/IH,
MCHUTPAIMS Ba YY3MITYBUAHIUK KypcaTKHWwiapu Oup mapomaa kamaiinu. bH-70/30
pycymnu OUTYMHH Kynjamija 3ca TecKapud KOHYHUST, SBbHU KOMIO3MIUSAATU
OWTYMHH MUKIOPHHH OIIMPHII TMEHUTPAUSIHA Ba TY3WTyBUAHJIMKHH OIIHIINTA
Xamjia OMIIam XxapopaTd Ba O€TOH OwiaH OOFJIAHMII MyCTaxXKaMJINTUHH
kamaitnmmra onu0® kenmu. BH-90/10 mapkanum OUTyM YYyH KOMITO3UIIMSHUHT
3apypuit muknopu 30-35%, BH -70/30 mapkanu 6utym yuayH 3ca -20-25% xaOyn
kuuHan. Komnosunus tapkubugary roccunon cmoia bH — 70/30 mapkanu 6utym
OnaH alfHaH MOC SKAHJIUTH aHUKJIAH/IH.

HamyHnaBuif KoMIo3unusi TapkuOHWra JUTHHHHU KYIIAII YHUHT (HU3HUK-
MEXaHWK XOccaJapuHu omumura onud kenan. CTpyKTypacu TapKuOUIa peakiusra
KHPUIIYBYM THIPOKCHI TypyX OOpimuru Ty(aiiii TOCCHIION CMOJa THIPOKCHII
TypyXJap TabCHUpUAA peakuusara kupumanad. HaTmwxkana DOTUKOHAEHCALMOH
xKapaCHIap/jaH HAMyHaBHH KOMITO3UIUS THU3UMHUHUHT YpTada MOJIEKYJISp OFHPIIUTU
omanyu. JIMrHMH Ba roccumnoi cMmoja ypTracuJaru ¥y3apo TabCUPHM KyHujaru
KNMEBUI peaknyst OpKaJii N(OAAIAIINMA3 MyMKHH:

o /H H o HC )CI H>

o o on <ra

HOo oH 1
<H

—_—
Hi L O OH + HCOCH:
OFICCTH )2 * CHICCHa)2 4: * OMe:
12 o
|
HCOH
Me
oH
HCOCHS
O, 11 I (=]
=g OH o o™ Lrr
1o, OoH TR
<H
—_— “+ HzO
e T e Ea, SN o — cH.
OII(CH)2 CH(CEI3)2 1 e
e —— o

Foccunon cmona GynarnHm KypuHULWKN 1

P N @penpenrsepr

BUiiuna IMHrHUH
Gynarnum
KYPHUHALWK
Onie
HCY

170-190°C xapopaTna KOMIO3HMIMOH TI'€pPMETHKIOBYM MaTEpHUalIap OJIHII
mapouTiapuaa O0eToH OwiaH OOFJIAaHMII MYCTaXKaMIIUTH, IOMIIAII XapopaTH Ba
00IIKAa XOCCAJAPHHUHT OIIUINK OUTYM MaxCyJoTIapd (QyHKIHMOHAN TypyXUHUHT
peakiuAra Kupa ONyBYM JIMTHUH TYpyXJIapy ¥3apo TabCcHpuaa 103 Oepaan.
Harmxkana sca OMTyM Ba JIMTHHHJIApAAH MOOpaT OYJIraH KOMITO3MIMSHUHT ypTada
MOJIEKYJISP OFUPIUTH OLINH.
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Komnosunus tapkubugara pesuHa KyKyHH MUKAOPUHH OIIMPUIMIIA UTHAHU
6oTHII YyKypaurnaaH 6omka 6apda GU3NK-MEXaHUK XOCCAJAPHUHU OIIHUIINTA OJIHO
Kenau, 0a3ajbT TOJA MUKIOPMHHMHI OIIMPHJIMINM HATIDKACHIA 5ca FOMIIAII
Xapopary OLIUIIY Ba Yy3WIyBYAHJIMK XaM/a UTHAHW OOTHUIN YyKypJIUIH KaMaHHIIN
Ky3aTWwinu. beroH OwumaH OOFTaHMII MyCTaXKaMJIMTH —aManuil  KUXAaTAaH
yarapumicns  Konmaaun. CyHAMpWIraH OXaK KOMIIO3MIMOH —TIE€pMETHUKIOBYU
MaCTHKJIAPHUHT (U3UK MEXAaHHK XOCCAJIApWHM, Iy OMiIaH OMpra MrHaAHM OOTHIN
YyKypJAUTHAaH TAlKkapy OeTOH OnilaH OOFIaHHII MyCTaXKaMJIMTUHN XaM OLIHIINTa
cesunapid  paBulla  TabCUp  Kuiaaad.  ['epMETHKIOBYM — KOMIIO3ULMOH
MaTepHaJIapHUHT XOCCallapura KypcaTHiaral OpraHOMHUHEPAIl HHTPeIUEHTIAPHUHT
TabCHP ITUII TAAKUKOTIAPU HATIOKAJIApH AUCcepTanusia 6atadcuir KelnTHpHIraH.

BomaccronuT Ba  30J00UIAKIAH  (poiiaNaHTaHMMHU3[a  KOMIIO3UIMOH
TFEPMETHKIIOBYM MaTepualljiap XOCCAJAPUHUHT IOKOPUIMTUHU KYPIUK.

SlpatuiraH repMETHUKIOBYM MAaCTHKAaHMHI cH(paT KYpCaTKUWIAPUHH SHAAa
SAXIIMJIAl  Makcaauaa  MeXaHWK  (aoJUlaliTHPWIraH — Maiiia  JUCIIepCIH
TYIAupyBUMIap - BOUIACTOHMT (AKB) Ba mImak KOTHIIMAaNapuHH KOMITO3HIIMOH
TePMETHKIIOBYN MAaCTHKAJAPHHUHT Oapyua XyCyCHATIapUTa TabCHPH ypranwian (5 Ba
6-pacmiap).

W, 12, o
5-pacm. Komno3unnunon MacTuka
XyCYCHSITJIAPHHUHT
(aoIaIITHPUITAH BOJIACTOHHT
MHKJIOPHIa GOFJIHKJINIH.

b, war?
b ]

g

Ujsanypuanank, 25°C, o, oo, 1
(-1

H0wmam xapopara, T, 'C
8

g

1 — rommam xapoparu, 2 —25° C

3

Xapopat/a 4y3uiyBUaHInK, 3 —
NeHuTpanuu Ba 4 — 6eToH Ouan
OOFITaHMIII MyCTaXKaMJIUTH

Hrua Goram
8

g.
3
2

2 2 & 8 &
Berou e orassmm wycruauny, 6, Ml

E-3
L-]
-]
<

10 20 30 40 50 60
Tapxkubn, ABE, C, %

S5-pacMIaH KYpUHAAMKH, (QAoOIAIITUPUITAH BOJUIACTOHUT KOHIIEHTPATH
TepPMETHUKIIOBYN MaCTHKaHH KOMITJIEKC XOCcaJlapiuHA SIXTIPITA T,
daomamTUpWIral BOJIACTOHAT MHKIOPHHUHT | naH 6% rada OIMPWIAIIA
rommam xapopatuau 93°C mgan 130°C raua omupau. beton Ounan OOFIaHUII
mycraxkamwiuru 3ca 0,6 MIla nan 1,15 MIlla raua xyrapunau. Ilenutpanus Ba
9Y3MITyBUYAHIIMK KypcaTkuaiapu 25°C xapoparia ¥3 KYpcaTKHWIapruHHA PECITyOInKa
TEXHHMK 1IapTiIapy Tanadiaapura OMHOAH caKyiad KOJIH.

@DaomnamTHPUITaH BOJUIACTOHUT MabiyM MabHoAa BH-90/10 mapkamu 6utym
Ba TOCCHUIION CMOJIAZIEK MOJTU(PUKATOP POJIMHU Oakapaau J1ed Xyloca KUIUITUMHU3
MyMKuH. By 9ca, Wnpiad 4YuKapwiraH KOMITO3HIMOH TEPMETHKIOBYM MAacTHKA
MaBXyJ MacTHKalapra HucOaTaH aH4a IOKOpY KypcaTKUWwiapra ora 3KaHIWTHHU
KypcaTaau.

HamyHaBuif KOMIO3HITHS —XOcCcajapura NUIaK KOTHIIMACH — Ce3WIIApIH
JapakaZa TabCUP KWIUIIK aHuKIaHau(6-pacm). [llnak KoTHIIMACH MUKIOPHHUHT 2
JaH 7% raua OMUPUINIIN oMIam XapopaTtiuau 89 nan 170°C raua ommimra onud
kenau, 25°C xapopataa uyswiyB4aniauk sca 4,8 man 7,4 cm rada oninu. beton
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6unan OornaHum Mycraxkammuuru sca 0,55 mgan 1,4 Mlla raua oprca, meHHTpanus
27 nan 24 MM’ raua Kamaiiu.

35 14 170 E
B @ 8
3 3
i 5 [ ae E 6-pacv. KoMno3unuon MacTuka
=
Eol du § o~ § X0CCATAPUHHHT HIJIAK KOTHIIMACH
g i g 5 MHKIOPHUIa 00FIMKINTH. 1 — roMiam
= - =
Sl Bl g xapoparu; 2 — 250°C xapopataa
3 i o
E s ?:; o § = §  uysmayBuamauk; 3 — nenurTpauus; 4 —
H g | = z 0eTOH GUIaH GOFIAHMII
E wf 8 4 70 H
7 & MYCTAXKAMJINTH
5 2 50 0,2 ‘E

1,0 20 3,0 4,0 50 60 70
61-C, %

Jemak, yTKa3wiran TaAKUKOTIAp acocuia KyWnaarnda xyjocara KEeJIUIIUMU3
MYMKHH, SIbHH KyKYHCHMOH NIIaK KOTHIIMAacH OOIIKa OpraHOMHHEpal
UHTPEJUEHTIap OWlaH TaKKOClIaraHaa HAMYHaBUHM KOMIIO3HLMSHUHT OHp KaTop
(U3NK-MEXaHUK XYCYCHATIAPUHU Ba IOMIIAII XapOpaTUHH CE3WJIAPIN Japaxkana
OLINpPANN.

HamyHaBuii KOMITO3HMIIMOH MAaTepHATHUHT (U3MK-MEXaHHK XyCyCHSTIapura
OUTYM, TOCCHUIION CMOJIa Ba OMp KaH4a OpPraHUK Ba HOOPraHMK WHIPEJUCHTIApHU
TabCHPUHU KOMIUIEKC YpraHn0d ITyHJal Xyjocara KeITUKKH, MaMJIaKaTHMH3HUHT
KEeCKMH KOHTHHEHTAl HKJIUM [Iapoumiapuaa GoHJalaHuIl y4dyH camapaiu
KOMITO3UIIMOH MacTUKaJIap SpaTHII MyMKHH.

SpaTuaran KOMIIO3UIMOH TEPMETHKIOBYHA MACTHKAJApHUHT Tapkuou 3 Ba 4 -
KaZBaaapaa KeJITHPUITaH.

3-sxagBaj
MaxaJjmii xXomaué pecypciiapy acocuaa sipaTWJIral ouTymJIn
KOMITO3UIUSLIAP TAPKHOU

Ne UHrpe/iuenTIap HOMH WHrpenenTiap MUKIOPH, Mac.KHCM
KIM | KIM- | KIM- | KIM- | KI'M - KI'M - | KI'M-
-100 110 120 130 140 150 170
1 | butym BH-90/10 (BHU-V) | 35 35 35 30 30 30 30
2 | Toccunon cMonacu 40 40 30 30 30 28 28
3 | Pe3una KyKyHH 13 13 15 14 10 10 8
4 | Jluraun 3 2 5 2 2 3 3
5 | UKKuaM4u Moo THIIEH 3,0 35 5 7 7 4 3
6 | Ukkunamuu 5 5 7 8 8 8 7
TIONUBHHUIXJIOPUT
3ononuak - - - 2 4,5 6 7
8 | Cynaupunran oxak 1,0 | 1,5 2 2 2,5 3,0 4
9 | daommamITHPHITaH - - - 3 4 5 6
BoJUTacTOHUT (AKB)
10 | BasaisT Tonacu - - - 2 2,5 3 4
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4-;xaaBaJ
BATYMJIH KOMIO3HIASIAP (PH3NK-MeXaHUK XyCyCHATIApH

K¥pcarkuanap Hommn AHUKIam K§¥pcaTkuwiap KuitMaTiapu
MeTo/J1apu

KI'M | KI'M | KI'M | KI'M | KI'M | KI'M | KI'M
-100 | -110 | -120 | -130 | -140 | -150 | -170
Kulll 6yitnya rommari T'OCT 26589 95 102 | 112 | 125 | 135 | 145 | 165
xapopar, °C
®paccy 6yiinua I'OCT 11507 | -20 -20 | -22 | -23 | -25 | -26 | -27
MYPTJIAIIHIT XapOpaTH
Yysumysaanmuk 25 °C ga | TOCT 11056 6,2 5,8 5,4 5.0 4.6 42 42

BeTon Ounan OoraHuUIT TY-PV3 0,5 0,5 0,7 0.9 1,0 1,1 1,3
mycTaxkamianru, MIla 14.04.2004
Wrnanu 6oty T'OCT 11501 32 30 28 24 19,0 16 16

YyKypIUIHd v 25 °C nia
CyB mIMMyBYaHINK, 24 0,2 naH Ky 0,2 (0,18 |0,18 | 0,18 | 0,17 | 0,16 | 0,15
coarna % 9Mac

[Mynnaét xkummb, aBTOMOOWIL HYTapuHUHT achanbTOOETOH KOIUTaMaiapu
épuKIapy Ba OCTOH KOTUIAMAJIAPHHHUHT Je(POpMaIlMoH YOKJIAPHHU TEePMETHKIIAII
y4yH OHp KaTOp KOMIIO3UIIMOH MaTephayiap Ba MACTUKAJIAPHUHT KyHUAarud
camapanu TapkuOnapu oupuaun Mapta sipatiunan: KIM - 100; KI'M - 110; KI'M -
120; KI'M - 130; KI'M -140; KI'M — 150; KI'M-170. Ym0y KOMITO3UITOH
repMETHKIOBYM MacTuKanapuu munyc 30 man mmoc 170°C raua 6yaran xapopar
OpaJIMFUAArH UKJIUM IAPOUTIAPU/IA UIUIATUII MYMKHH.

Hucceprauustauar «Maxanaauii xoMamé Ba caHOAT YMKHHAWIAPHIAH
KOMIIO3MI[MOH MAaTepuajlap Ba YyJap acocuJa MAaCTHKAJIAP OJHUIIHUHT
TeXHOJIOTMSICHHH MILIA0 YHMKHID» 1c0 HOMIaHraH OemuHYM  000Haa
KOMIO3WIIMOH MaTepuayiap Ba YyJap acocuaa TepPMETHUKIOBUM MacTUKajap
OJIMIITHUHT ONTHUMAaJl TEXHOJOTHK PESKUMIAPHHUA HWNIIA0 YUKW TaAKUKOTIApH
HaTIKajdapu KeaTupwirad. Maxamiuil Ba MKKWIaMyd XoMauménap acocuiua
KOMITO3UIIMOH MaTepHasiap Ba TePMETHUKIOBUM MAaCTHKATAPHH HILIA0 YHMKAPHII Ba
camapaiay TApKUOWHHM OJHIN yYyH TEXHOJOTHK JIMHUSIAp Ba WIMHH-yCIyOuit
TaMOWHMJUTAp WINUIA0 YHKWIAH. [ epPMETHKIOBUM KOMITO3UITMOH MaTepHaUIapHH
OJIMIIHUHT ONTHMaJl TEXHOJIOIHK peXKUMUHHU aHukiam Makcaauaa KI'M-100, KI'M-
110, KI'M-120, KI'M-130, KI'M-140, KI'M-150 Ba KI'M-170 wmapkanu
KOMTIO3UIIMOH TePMETHKIIOBYH MACTHKAJIAPHUHT (DU3MK-MEXaHUK XYCYCHSATIApUTa
KalHall XapopaTh Ba BAKTUHUHT TaAbCUPH YPTaHUIIIH.

Kaiinam Baktunu | coatman 7 coatrada Ba xapopatunu 120 man 240°C ra
OIIMpCaKk, MacTUKamap (U3MK-MEXaHUK XOCCaJapuHU KaiHall BaKTWTa Ba
xXapopaTura OOFJMKIUTH MOC XOJJa Y3TapHIIMHH  OTPU YH3UKJIAPAAH XaMm
Kypumumu3 MyMkuH. 7-pacmMaa KI'M-150 Ba KI'M-170 mapkanu KOMIIO3ULIMOH
TePMETUKIIOBYM  MACTHKAJIAPHUHT  (u3uK-MexaHuk  xoccamapuuun  180+£5°C
XapopaT/aa KaiHam Xapopatura OOFTUKINTY KEeNTHPWITaH. OTPU  YH3WKIaH
KYpUHHUO TypuOIWKH, KaifHam BakTH | coarnaH 7 coarra OIIMPHITAHIA FOMIIAII
XapOpaTHHUHT Kypcatkudu XaMm 72 nan 170°C ra omanu, 6eTOH OWiIaH OOFIaHUII
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mycraxkamiuru 3ca 0,4 man 1,3 Mlla ra omagu, 4y3uIyBUaHINK Ba MEHUTpALUs
KYpcaTKuuIapy 3ca Moc pasuniia 8,4 man 4 cM raua Ba 30 naum 14 Mm! ra kamasim.

1 — rommiamr xapopari, °C; 2 —
25°C xapopaTia 4y3uiIyBUaHINK CM; 3
— nmenuTpanys, MM 4— GeTon buan
Gornmanui Mycraxkamiury, MITa
8-pacm. KI'M-150 Ba KI'M-170
MapKaJHi KOMIIO3HIIHOH
repMeTHKJI0BYH MaCTHKA GU3MK-
MeXaHHK X0CCAJAaPHHUHT Xapopat
180 £ 5°C oyaranaaru KaHaTHII
BaKTHIa OOFJIMKJINIH

12
25 10

20

fOMwaw xapopatw, T, °C

?/\

BeToH Gunak GOMmanviy MyCTxkamMnHry, gy, MNa

WrHa GoTvw uyKypnuri, h, mm ™
YyaunyByaHnuK, 25°C, g, tM, Aa

«
0
8
[
5
s

Kaixaw sakT-x, coar

Xymau myHra yxmam  Hatmwxamap KIM-150 Ba KI'M-170 wmapkamm
KOMITO3HUIIMOH Te€PMETHKIIOBYM MAacTUKaHU KaiHaTui xapopatuau 120-240°C raua
y3rapTuprannMmu3ia XaM Kys3atwiagn (8-pacMm). FOmmmam XapopaTd KECKHH
pasumiza 170°C raua Ba OetoH Ownan Oornmanuin mycraxkamuurd 1,35 MIla raua
y3rapajy, 4y3WIyBYAHIUK Ba MEHUTpAIUS KUMMAaTIapu dca y3rapMacaaH Tanad
JIoMpacuia CaKJIaHuo KOJTa Iu.

1 — rommam xapoparu, °C; 2 -25°C

P % XapopaT/a uy3uiIyBYaHINK, CM; 3 —
"l %2 wsol g NEHUTPALMs, MM '}
2 2 e H 4 — 6etoH GunaH GOFIAHMII
£¥r g o g 1or % Mycraxkamuri, MITa
Sa £ st Fuor = 8-pacm. KTM-150 sa KTM-170
L g ok 3 ool g MapKaJu KOMIIO3HIHOH
3 E‘ 3 8 repMeTHKJI0BYM MACTHKA (U3HK-
E o £ 4t nf 5 MeXaHHUK X0CCATAPUHUHAT KAiHATHII
£ . -

st 2l e, g BaKkTH 4,5 coar yaranaaru KaiinaTuim

KaiiHauw xapopaTy-T, °C XapopaTura OOFJIMKJIMIH

IOkopuna xenTupwiran MabIyMOTJIapAaH KYpUHHO TYpUOIMKH, TEXHOJIOTHK
PEKUM TEePMETHKIIOBYM KOMIO3UIMOH MaTepUaUIAPHUHT MYXHUM KypcaTKHWIapu
IIAKJUTAHWIINTA CEe3MIapiIn Japaxkaga TabCHp Kypcartagw. Taxpmba HaTmKacura
TastHTaH X0J1/Ja I0KOPH (PU3MK-MEXAaHHK Ba SKCILTYyaTAIlOH KypCcaTKHUra ra Oynran
FEPMETUKIIOBUM KOMIIO3UIMOH MaTepHajap OJNUIIHUHT ONTHMall TEXHOJIOTHK
pexumu unad yukuan (S-xaasan).

S-xaaBaJ
I'epMeTHKIJIOBYM KOMMO3UIMOH MACTHKA OJTUIIHUHT ONTHMAJ
TEXHOJOTMK PEXKUMH KYpcaTKH4Japu

Texnomorux Mactuka mapkacu
KypcaTkuunap KI'M- | KI'M- | KI'M- KI'M- KI'M- | KI'M- | KI'M-
100 110 120 130 140 150 170

Kaiinatum xapopatu, 180+£5 | 1855 | 190+5 19545 200+5 | 205£5 | 21045
0

C
Kaiinam BaktH, coat 5-55 |5-52| 48-5| 4548 4,5 4,5 4,5-5,0
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S-kanBanaaH KYpuHUO TypuOauku TexHoioruk pexum KI'M -100 yuyn
KaliHam BakTH 5 — 5,5 coar, xapoparu 180+5°C; KI'M - 120 y4yn kaliHam BakTu
4,8-5 coar, xapoparu 190+5°C; KI'M - 130 yuyH kaifHam Baxtu 4,5-4,8 coar,
xapopatu 195+5°C; KITM — 140 yuyn kaifnam Baktu 4,5 coar, xapoparu 200+5;
I'KM-150 yuyn xaiimam Baktu 4,5 coar, xapopatu 205+£5°C; KI'M-170 yuyn
Kaiinam BakTH 4,5-5,0 coar, kaitHanr xapopatu 210+5°C Hu Tamkua sTaau.

Maxamnuii Ba MKKHJIAM4Yd XOMAIénap Ba ylap acocuja IepPMETHKIOBYH
MacTHKajJap WIUIa0 YMKApUII y4YyH TEXHOJOTHK JIMHMSUIAp Ba  OJIMII
TEeXHOJOTHAJIAPUHUHT HHI MyXUM WIMHH-METOIUK TaMmoimmiapu  OYmud
71a00paTOpysl MIAPOUTHIA YTKAZWITAH TaJKUKOTIAp HATWXKAIAPH XH3MaT KHUJIaau.
9-pacmia TEXHOJOTHK JTUHUS CXEMaCH KEITUPUIITaH.

Bamyn

BH 7030
[BHA - V)

ﬁ‘
R

1,2,3,4,5,6 — y3aTmanu Ba KoIulamanu Maxcyc umaunuiap (curmmiap); 7.8, 9,10,11,12,
46,49,52-xympakiap; 13,14,15,16,17,18,39,40,41,42 - nosaropnap; 19,20,21,22 — coumnryBun
MaTepuaiuiap ydyH uaunuiap (curumimap); 23,24,25,26 - cyprud; 27,28 - termpmon; 29,30 -
kyputruy; 31,32, 37,38 - smak; 33,34 —mexanuk Qaomamtupurud; 35,36 — 1mHEKIH OyHKep;
43,44 — WKKYW UIHEKIHN apajaliTHPUTUY; 45 — TepMEeTUKIOBYM MaTephal Ba MAacTHUKamIap OJUII
yuyH peakrop; 48,51 — Ttaiip maxcynorHu KaOyn Kuwiuml uaunuiapu (curumiap); 53,54 —
KaJOKJIaIl TH3UMH (Koinmamrupum); 55 - om6op; 47,50 — oun6-EmyBun KpaHiap.

9-pacm. I'epMeTHKIOBYH TUAPON3OIANNOH KOMIO3UT MaTepHuaJsjiap Ba
MACTHKAJIAP OJUIIHHHT TEXHOJOTHK JIMHAS CXeMaCH
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6-:kaaBaJ
HNimiad 9uKuIran TeXHOJIOTHS Ba ONTHMAJ TEXHOJIOTHK PEKAM acOoCHAA
sIpaTWJIAraH repMeTHK KOMIIO3UIMOH MACTHKAJTAPHUHT PU3HK-MeXaHUK

KypcaTKUWIapu
K¥ypcaTknunap Homun AHuKam K¥pcatknunap kuitmariaapu
METOIapHu

KI'M | KI'M | KI'M | KI'M | KIM | KIM | KI'M
-100 | -110 | -120 | -130 | -140 | -150 | -170

Kulll 6Yiinua romimarn I'OCT 26589 102 | 113 | 121 | 132 | 142 | 151 | 172
xapopat, "C
Dpaccy 6yiinua r'OCT 11507 | -20 -22 | -24 | -26 | -28 | -30 | -30

MYPTIAIIHII XapopaTh
Yysumysuanmk 25 °C na I'OCT 11056 6,0 5,6 52 4,8 4.4 4,0 4,0

beron OGuian GornaHuIn TY-PV3 0,5 0,6 0,8 1,0 | 1,16 | 1,2 1,4
Mycraxkamanrd, MIla 14.04.2004

Wrnanu 60THII UyKypIIUTH T'OCT 11501 32,0 | 29,0 | 27,0 | 23,0 | 18,0 | 15,0 15

MM71,25 °C na

CyB HMyBYaHIIHUK, % 0,2 raya 02 |0,18 |0,17 | 0,16 | 0,14 | 0,12 | 0,10

WNmnalb 9ukuiaran TEXHOJIOTHS Ba SPATHITAH ONTHMAJ TEXHOJOTHK PEXHUM
acocuja OJIMHTaH TepMAaTUK KOMIO3MIMOH MacTHKajlap OKOPHJIArd ONTHMal
Tapkub acocuja spaTUAraH TePMETHK KOMIO3MIMOH MacTHUKalapJaH OKOpU
(HU3NK-MeXaHUK XOccalapra 3ra IKaHIUTH OWIaH axpanud TypuOAH, MHUCON YIyH
KI'M-170 pycymnu MacTuka yuyH romimam xapopatd 165°C mam 172°C raua,
Mypraamum xapopatd sca -27°C man -30°C raua xyrapungu. Beron Omian
Oornanui Mycraxkamiauru kypcarkuyu 1.2 MIla nan 1.4 MIla raua optau, Koiran
KypcaTKH4wiap XaM KHCMaH oOpTHO, Tama0d jgoWpacuaa CakiTaHHO KOJIIH.
SpaTunaérraH repMeTHK KOMIIO3HLIMOH MAacTHKa ONTHUMAll TEXHOJOTHMK PEXHUM,
S’bHM KaWHATUII BaKTH Ba KaWHATUII XapopaTHra OOFIMK SKaHIMTHHU TaJKUKOT
HaTWXaJapH KypcaTud Typuoau.

Huccepranmstanar «Camapajii  KOMIIO3UIIMOH MaTepuaiiap Ba yJjap
acocuaa  repMeTHKJIOBYHM  MACTHKaJap  OJHMII  Y4yH  SIpPATWJIraH
TEeXHOJIOTHSIJIADHUHT aMaJIMii Ba WKTHCOAMIA acmeKTJapw» 1e0 HOMIIAHTaH
ONTHHYM 000Maa aBTOMOOWIB Hymmapy KypWIMIIM Ba TabMHUPHAA KYJUIAll y9yH
KOMITO3UIIMOH T€PMETHKIIOBYM MacTHKAJIAp OJMINJA MIIA0 YMKWUITaH TEXHOJIOTHS
Ba TapKUOJAPHUHI WIMHH-aMaJliii Ba MKTHCOJMH acleKTIapyd HaTXKalapy
KEITUPUITaH.

2012-2014 fmmmapna «V3asroitym» JAK mmnr «llapkuity XTAAUCUT®
kopxonacu 6azacuna KI'M-100, KI'M-110, KI'M-120, KI'M-130, KI'M-140, KI'M-
150, KI'M-170 wMapkamy KOMIO3UIMOH MaTepHaulap Ba TepPMETHKIOBUU
MacTHKaIap OJUITHUHT TeXHOJIOTUK JIMHUACH UIIIA0 YUKWIIH Ba YPHATUIIH.

2014 WwIHUHT anpen oWWaa WIUIa0 YMKWITAH 5 XM TapkuOra acocaH Xap
Oupu 2 TOHHAJaH KOMITO3HIIMOH TePMETHKIOBYN MacTHKAIApHUHT kxamu 10 ToHHA
TaxkpuOa-caHOAT NAPTUACH UIITA0 YUKAPUIIIH.

beitney-byxapa-Camapkana-TamkeHT-AHIIKaH =~ aBTOMOOWIb  Hynmmapu
acanpTOCTOH KoIulamanapu EpuKIapu Ba OETOH KoIulamanapu aedopmanuoHn
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YOKJIAPUHU TaXpuOa y4YyH OJIMHTaH KOMIIO3HIIMOH TE€PMETHKIOBYM MacTUKajap
Omnman TYynaupnO, WNUIA0 YUKApUIN IIAPOMTHAA CHHOBJAH  YTKa3WIOH.
Mawmmakatumus Ba Mapkasuii Ocuénaru 0oIka AaBiaTiap HKJINM OIapOUTIapura
Moc OeroH Ba acdambTOCTOH WY KoIUIaMalapuaa Kyulall Y49yH HKOOHH
HaTIDKajdap Ba KypcaTManap OJUHAM (JaJojlaTHOMA JAHMCCEpTalUsa HWIIoBa
KWJTUHA]IN ).

Yy sipaTHiraH KOMIIO3UIIMOH TePMETHKIOBYM MAaCTHKa MaMJIaKaTUMH3 Ba
Oomka Mapkasuit Ocuit  jgaBiaTiapu mapouTiapuaa  QoitnanaHuaranma
KOIIaMaJapyl XU3MaT My IIaTHHHU 2,5-3 GapaBap oLIupaiu.

Komno3uunon TEePMETUKIOBYH MaCTUKaHU TEXHUK-UKTHCOANN
camapaJopIIUTHHA MabIyM METO/IMKa OYin4a XucoOIaIuK.

XucoOnanuiapHu KypcaTulinya sIpaTHITaH KOMIIO3HIIMOH Te€PMETUKIOBYH
mactukagadn 1000 TtoHHa wnmad ymkapu® Ba OEBOCUTA WIUIATHITAHIA XamJia
doiimananum MyamaTaHA 2,5-3 OapaBap OMUPHUIIIAH (aBTOMOOWIb WYIITapuHU
YUJAMIIMIIITHHA OIIMPUIIHE X¥cOoOra oJiMaraH XOJJa) OJIMHAIUTraH HKTHUCOIHMN
camapazopiuK 2,5 MIp CYMHU TAIIKUIT DTA]TH.

XVJOCA

1. ABTOMOOWIb HyiTapu KoIIaMaJapUHUHT YHAJAMIIWIIATHHA ONIMPHUIITHA Ba
ylIapAaH y30K MyqaaT (OHJalaHUIIHM TabMHUHIAII Makcamuaa achaibTOeToH
Komtamanap EpuKIapu Ba OETOH KOIUIaMaJapHHUHT Ae(OPMAIMOH YOKIApHHU
TePMETHKIIAII y4YyH, MCCHK Ba COBYKKa ummamid, muHyc 30 man mmoc 170°C
Xapopar OpaliFh/ia, SHHH SKCTpeMal WKINM MIapouTiapuaa QoiiranraHa OIUII
XycycusiTura ara OYIraH MacTUKaJapHUHT caMapald TapKUOWHU OJIMII Y4YyH
MIMHH-TEXHOIOTHUK acOC TaBCHS STHIIIH.

2. Tapxuodm BH-90/10 mapkamu 6utym 50%, BH-70/30 mapkamu outym 26%,
pe3uHa KykyHHn 6% Ba roccurion cMoiacu 18% OyiaraH HaMyHaBUH KOMITO3HLIUS
acocuga KOMIIO3HIMOH TIEPMETHUKIOBYM  MACTHKAJapHUHT  (U3UK-MEXaHUK
XOccajapura TEXHOJOTHK KYPCAaTKHWIAPHUHT TabCHUP OTHUII KOHYHHATIAPH
aauknasgr. bH-90/10 mapkamy OMTYyMHUHT TapKHOW OIIMPWIIMAIIN OWIIaH FOMIIIAIT
XapopaTtu Ba OCTOH OMIaH OOFJIAHUII MYCTaXKaMIIUTHU SIXIIMIAHAIN, HTHAHU OOTHII
YyKypJIWTH Ba 4y3WIyBYaHIMK 3ca Oup Mapomaa kamasau. BH-70/30 mapkamn
OWTYMHH KyJUlamja 3ca TecKapd KOHYHHST, SbHU KOMIO3WIMSIArd OWUTYMHHU
MUKIOPUHH OIIMPHII HTHAHU OOTHIN YyKYPJIHTHHU Ba YY3MITYBYAHIUKHH ONIUIINTa
Xamjia IOMIIam Xxapopard Ba OeTOH OwiaH OOFJIAHMII MyCTaxKaMJIUTUHU
Kamaiummra onu® kengu. HamyHaBmii KOMOO3HIMS TapKHOWAArW TOCCHIION
cmomacu  BH-70/30 mapkanmm OutyMm OwiaH aifHaH Moc  Oyimamu, TapkuoOra
UKKWIAMYH TOJMATWICH Ba MOJMBHHWIXJIOPHIHHU KYIIUII 3Ca YHHHT MOICKYJISIP
OFMPJIMTMHUHT OIIUIIM XUcoOHra, (U3MK-MEXaHHK XOCCAJIapUHHMHI HHcOaTaH
SIXIITAHUTIIATA OJTHO KEeJTasIr.

3. HamyHaBHii KOMIIO3UIMSHUHT TAapKHOWH MUKIOpUTa OOFIHK XOJNAa
OpraHOMHUHEpall HMHTpeIUeHTIAp (0XaK, pe3uHa KyKyHH, JMIHHUH, 0a3albT TOJa,
MEXaHWK (aoyamTHpWiIraH  BOJUIACTOHUT Ba  30JI0NIIAK) HHUHT  ¥3apo
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TabCUPIAPUHUHT acOCUIl KOHYHHATIApU YpHATWIAW. Ynap ypracujaa Oynaaurax
KUMEBUM >KapaCHlIap KOMIIO3MLIMOH Marepuajlap Ba yjap acocuja T'epMETHK
MacTHKa  OJUIIHMHT  OJKCIUTyaTallMOH Ba  (DM3MK-MEXAaHHK  XOCCAJIAPUHH
SIXIIMIIAHUIINATA OJINO KellaIy.

HamynaBuii KOMIO3MLMAra OPraHOMHUHEPA] UHITPEAUEHTIAPHU  KYIIMII
OpKallM SIpaTWITaH TEPMETHKIOBYM KOMIIO3MIMOH MAacCTHKAJIAPHUHT  (DU3MK-
MEXaHHUK Ba HKCIUTyaTallHOH XOCCaJapHHM sXIImIanan. Komnosunus Tapkudbuaaru
pe3rHa KyKYHHHHHI MHKJIOPHUHM OIIMPHUII XaM IEHUTpPAlMsAAaH TallKapu OoIIKa
(U3UK-MeXaHUK KYPCATKUYIAPHUHT CE3MJIApiH PaBHIINNA OUIMIINra OJUO KeJau.
bazaner Toma MHUKIOpPMHM OHIMPHIN 3Ca IOMINAIl XAPOPATUHH  SIXIIMIAIH,
YY3UIYBUYAHJIMK Ba MEHUTPALMSHM KaMaiTupau, OeToH OwiaH OoFIaHMII
MyCTaXKaMJIUTU KypcaTUKU4M dca Yy3rapumcu3 Koiaau. CyHaupuiaran oxak,
MeXaHWK (paoJUTAIITHPIIITAH BOJUIACTOHHT Ba 30JIONUIAK MEHUTPAIMSIaH TallKapu
Oomka Oapua QU3MK-MEXaHUK KYpPCATKUWIAPHHM, XyMJIaJaH FOMINAIl XapOpaTHHU
SIXIITAJIANIHN.

4. Taxxpuba mMabaymoTiapura acocynanran xoinga KI'M-100; KI'M-110; KIT'M-
120; KI'M-130; KI'M-140; KI'M-150; KI'M-170 wmapkaiu TrepMEeTHKIOBYU
KOMITO3UIIMOH MAaCTHUKaJaPHUHT ONTHMAJl TApKUOW aHWKJIaHAW. YOy MacTHKanap
MabIyM (GHU3UK-MEXaHHUK Ba OSKCIUTyaTalliOH XYCYCHATJIIAPUHH Y3rapTHUpMaraH
xomga Mapkasuii OCHEHMHT KeCKHH KOHTHHEHTAI WKJIAM [IapouTIapHuaa
UIITATUIUIIN MyMKHH.

5. KoMIO3MIMOH  TrepMETHKIOBYM  MACTUKaHUHI  (DU3HK-MEXaHUK
XYCYCHSITIAPUHM  IIAK/UTAHUIINTa KAHHATUII  TEXHOJOTMK  KYPCATKWYMHUHT
TabCHPU TaXpubOama TacOUKIAaHIM. HamyHaBWi apamamMaHd — KaHATHIN
pexuMuIaH GapK KWITaH X0jda Xap OMp pycyMiIM KOMITO3HIHOH I'€pPMETHKIOBUH
MacTUKanap y4dyH KaWHATUII y4yH ontuman pexumiuap ypHatungu. KI'M -100
Yy4yH KaHaTHII BakTH 5 - 5,5 coar, xapopatu 180+£5°C. KI'M -110 Ba KI'M -120
Jlap y4yH KalHaTHII BaKTH MOC paBuiiia S - 5,2 Ba 4,8 - 5 coat, Xxapopariapu 3ca
Mmoc pauiga 185+5°C Ba 190+5°C napuu tamkun kuinau. KI'M -130 sa KI'M -140
Jap y4yH KaiHatum BakTH 4,5-4,8 coat, xapoparnapu 3ca Moc pasumia 195+5°C
Ba 200£5°C, KI'M -150 Ba KI'M-170 yuyn kaitnatum Bakta 4,5 Ba 4,5-5,0 coar,
xapopatu 205+5°C Ba 210+5°C napHM TaILKUII 3TaAH.

6. TI'epMETHKIIOBYM KOMITO3MLIMOH MACTHKAJIAp OJMII MYMKHH OYnraH
TepMETHKIOBUM KOMIIO3UIIMOH MaTepHaniap Ba Ylap acoCHJa MacCTHKaJIapHU
nnuiad YUKapHUIl TEXHOJIOTMSICHHWHT WIMHH-YCIyOMi TamMoWmuIapu spaTHIIH.
Vmby mimuii-ycnyGuii Tamoiiniiapra acocnanu6, «Y3asroiiyin» JIAKra kapauum
«lapkuity ~ XJTAAUCUT®  kopXoHACHAAa T'EePMETHKIOBUM  KOMIIO3HIMOH
MacTHKanap UIuiad YMKapUIIHUHT caMapali TeXHOJIOTUK JIMHUACH Y3IallTHPIIANA
Ba CaHOAT - TaXpuba MaApPTHICH HWIUIA0 YHKApWIMO OeBocUTa Taxpubama
KyJulaHWIaM. TeXHOJIOIMK JIMHUS ¥3 Muura OMpUHYM HaBOATIa OWUTYM, FOCCHIIOIN
CMOJa, pe3uHa KyKyHH Ba MHHEpal MWHTpPEeJUEHTNIAp: OXaK, 0a3aimbT TOJA,
THIPOJIU3IN JIUTHUH, (aoJUTaIITHPIITaH Ba Maiiia KUIHO SHYMITAH BOJIACTOHUT,
30JI0IUTAK  TaH€piaaHuIn >kapaCHIapUHM y3 Wuura oamd, yJap acocuia
TepMETUKIIOBYM KOMIO3UIOH MacTHUKa OJIMHA/IH.
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7. «¥3aproityn» JIAKra kapauum «[apkuii» XJAAMCUT® KopXOHACHHUHT
0a3acnma OpraHMK Ba HOOPTaHMK OYnraH OWpiIaM4yd Ba MKKWIAMYH XoMaménap
acocuaa sSpaTHiIraH —penentypa Oyiuua Typiau MapKald — KOMIIO3HIMOH
IepPMETHKIIOBYM MaCTHKAJIAPHUHI CHHOB-TXpnOa mapruscu 10 ToOHHa MHMKIOpAa
nmad yukuiau. «beliney — byxopo - Camapkann - TomkeHT - AHImkon» 10 kM
MarucTpajg aBTOMOOWIb Hymugarm OeToH Ba achaabTOOETOH KOIUTAMAJIAPHUHT
épurutapu Ba gedopmanuon dokiaapuHu 10 TOHHA repMETHKIOBYM KOMIIO3HIHMOH
MacTHKajiap OwinaH TYinaupuinb, OeBocuTa WILIA0 YHMKAPWINAA CHHOBJAH
YTKa3mwIAn Xamaa (U3MK-MEXaHHK Ba JKCIUTyaTal[iOH XyCyCHSATIapH KOMILIEKC
TaAKUK KUanHau. CHHOB HaTWDKalapHura Kypa, spaTHiIraH KOMIO3HUIIMOH MAacTHKa
XO3UPrd BakITaya Y3WHUHT OSKCIUIyaTallMOH XapaKTePHCTHKAIApUHM Ccakiad
TypuOau, camapagopiuru sca 25 MiIH cymMHM Tamkmia 3tad. 1000 ToHHa
TePMETHKIIOBYM MacTHKA WIIIATIUITaHIA, KyTHIaéTraH MKTHCOANI camapagopiuK
2.5 wmapn. cymHM Tamkuia 9tagud. OiMHAaguUraH MKTHCOIUN — camapasiopiiuk
KOMITO3UIIMOH T€PMETHKJIOBYM MacTHKAHH MIIIA0 YMKAPUIIAAH Ba MAMIAKTUMHU3Ia
BalIOTAa XMUCOOWra WMIIOPT MAcCTHKajap OJMO KENWIIHM YeKJIalliaH Xamjaa Iy
OwnaH Oupra spaTWwiraH MacTHKa MaBXyA OYNraH MAacTHKaJIApHH HIIIAII
MyIaTHIaH 2.5-3 6apobap OIIUPHII 3Ba3HUTa DPUIIHIIAIH.
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BBEJIEHMUE (anHoTanusi 10KTOPCKOii 1HccCepPTALINN)

AKTYaJILHOCTh U BOCTPeOOBAHHOCTH TeMbl JiUccepTaliMu. B Mupe moctosHHO
pacTeT CIpoc Ha YIydllleHHe TEeXHHYECKOTO COCTOSHMS TPAaHCIOPTHOH oTpacinu u
pa3BUTHE CETH TPAHCHOPTHBIX KOMMYHHMKanui. B »ToM HampaBieHum ocoboe
BHUMaHHE VJETACTCS CO3MaHMI0O ¥ TEXHOIOTWH TPOM3BOACTBA  A(P(HEeKTHBHBIX
KOMITO3UIIMOHHBIX MaTepHaJloB M MAacTHK Ha HUX OCHOBE /Ui 3allOJHCHUS
Je(OpMALOHHBIX [IBOB OCTOHHBIX M TPELIMH ac(habTOOCTOHHBIX MOKPBITHH.

Ilocme  mpeoOpeTeHHMs  HE3aBUCHUMOCTH B Pa3BUTHH  TPAHCIIOPTHO-
KOMMYHHKAIIIOHHOM CHCTeMBI ~ Y30eKucTaHa OBIIM  OCYIIECTBICHBI  PabOTHI
CTPaTEerMyecKoro 3HaveHus, oOeclieueHa TPAHCIIOPTHAS HE3aBUCUMOCTh M CO3/laHa
LIEJIOCTHAs HAIMOHAJbHAsl CHCTeMa TPAHCIOPTa, CBA3BIBAIONIAs MEXIy co00il Bce
peruonsl Y30ekuctana. JdQGeKTuBHAs TPAHCIOPTHAs CHCTEMa, CO3JaHHAas B HAIlleH
CTpaHe HWIpacT KIIOYEBYIO pONb B pa3sBUTUM BHEIIHE-3KOHOMUYECKHX CBSA3CH H
MHTErpaluy co cTpaHamy mupa. Ha ceropHsmHuil 1eHb HaMeueHbl HAlpaBJICHUS B
pedopMHUpPOBaHUN TPAHCIIOPTHOH CHCTEMBI M Ha4yaTbl PabOTHI 10 CO3/IAHUIO EIAMHOM
TPAHCIIOPTHOM CHCTEMBbl B PECITyOJMKH, OINpeNeTeHbl aKTyalbHBIC 3aJa4d B IIO
TIOBBIIIEHNIO KOHKYPEHTOCIIOCOOHOCTH aBTOMOOWIIBHBIX W KENIE3HBIX JOpOT B
peruoHax.

B Mmupe B yCIOBHUSIX BBICOKOTOPBSI M KapKOTO, TO €CTh PE3KOKOHTHHEHTATBHOTO
KIMMaTa sBISIETCS BAXKHOM 3a/adeil moBblmeHne 3P(EKTHBHOCTH HCIOIb30BaHUS
a’3poJIpOMOB, ~ MOCTOB, ~ ABTOMOOWJBHBIX ~ JIOPOI'  IOKPBITHIX  OCTOHHBIMH,
KEeIe300eTOHHBIMH, ac(haTbTOOCTOHHBIMH MOKPBITHAMHE IIPU TIOMOIIH TePMETH3AINN
neopMarMOHHBIX IIBOB OCTOHHBIX ¥ TPEIMH  ac(aIbTOOCTOHHBIX  JIOpOT,
TePMETH3UPYIOIINMI KOMITO3UIIMOHHBIME MacTHKaMH, B CBA3M C 4eM o0coboe
BHUMAaHHE yJEISeTCs HIKECIIeYIOIINM 3a/1a4aM: pa3padoTka 3(eKTHBHOIO cocTaBa
u TEXHOJIOTHHI MOy YCHHS TEPMO-MOPO30CTONKHIX TePMETHU3HPYIOIIIX
KOMITO3UIIMOHHBIX MaTEPHAIOB 1 MACTUK HA OCHOBE HCIOJIb30BAHNSI MECTHOTO CBIPbS
U UWHTPEIMEHTOB, TIOMYyYEHHBIX W3 IPOMBIIUICHHBIX OTXOJOB; OIIpe/eIeHUe
ONTUMAJIBHBIX TEXHOJIOTHUECKUX TIOKa3aTeneil Mo MpOU3BOACTBY TepMETU3UPYIOIIIX
KOMIIO3MUIIMOHHBIX ~MAaTepHalioB, W MAaCTHK pPa3pabOTaHHBIX Ha WX OCHOBE;
COBEpIICHCTBOBATh ~ CPOK  MOJIB30BAHMS  KOMITIO3HIIOHHO-TEPMETH3UPYIOIIMH
MacTUKaMM 4epe3 YIpPaBJICHHE TEXHOJIOTMYECKMMH IIPOLECCaMH, —pa3padoTKa
TEXHOJIOTUH TMONY4YEeHHs TepMETH3UPYIOMNX KOMIIO3UIMOHHBIX MaTepuajioB U
MacTHK, CO3/aHHBIX Ha WX OCHOBE. AKTYyaJbHOCTh TEMAaTHKH JNUCCEPTAINN
ompesiensieTcss HeoOXOAMMOCTBIO BBITIOJIHEHNH HAYYHBIX MCCIIEIOBAHWN B JAHHOM
HaIpaBJICHUH.

JlaHHOE IuCCepTAIlMOHHOE UCCIEOBAaHHE B OMPEACICHHON CTEIECHH CIYXKUT
BEITTOTHEHUIO 3a/ad, MPeIyCMOTpeHHBIX B ykase IIpesmmenta PecrmyOmmkn
V36ekuctan ot 04 mapta 2015r. Ne VI1-2313 «O nmporpamMme mMep 1o 00ecreueHUI0
CTPYKTYPHBIX TPeoOpa30BaHU, MOJEPHU3AINN U AUBEPCUPHUKALUHN TPOU3BOACTBA
B 2015-2019 rr.» u mocranosnenuu Ilpesnnenta PecryOnuku V3b6ekncrtan Ne T1I1-
4707 ot 06 maptra 2015 roma «O mporpamMme MEpONPHATHH 1O 00ECHCUCHUIO
PECTPYKTYpHU3aLMK, MOIEPHU3ALUH W AMBepcu(UKanuu InpousBojcrsa B 2015-
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2019 rry», a TakXke B APYTMX HOPMAaTHBHO-NPABOBBIX JOKyMEHTaX, INPUHSATHIX B
JIaHHOH cdepe.

CooTBeTcTBHE HCCJIEA0BAHUS] MPUOPUTETHBIM HANIPABJICHUSIM Pa3BUTHSA
HAYKHM M TeXHOJOTH B pecnyoanke. J[aHHOE HCCIEJOBaHUE BBIIIOJIHEHO B
COOTBETCTBMU C HPUOPHTETHBIM HANpPaBICHHUEM pPa3BUTUS HAyKH U TEXHOJOTHH
pecrryomukn VII: «Xumudeckas TEXHOIOTHH U HAHOTEXHOJIOTHIY.

OG630p MHOCTPAHHBLIX HAYYHBIX HCC/IeI0BAHMIl 10 Teme aucceprammuu’.
Hayunble  uccrnenoBaHusi,  HampaBleHHbIE  HAa  yIydllleHHEe  KadecTBa
TePMETU3UPYIONINX KOMIO3UIIMOHHBIX MACTHK, OCYIIECTBISIOTCS B BEAYIIUX
HAayYHBIX [IEHTPaX M BBICIIMX 00Pa30BATEIBHBIX YUPEKICHUSIX MHPA, B TOM YHCIIC:
University of Tokyo (Snmonus), State University of New York (AKIL), University
of Neopol II (Mranus), State University of Weimer (I'epmanus), MockoBckuii
roCyapCTBEHHBIH YHUBEPCUTET, THCTUTYT BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN U
XumuKo-pr3ndecknii MHCTUTYT mpu Akagemun Hayk Poccuiickoit ®eneparmn
(Poccust), MHCTUTYT XMMHH BBICOKOMOJIEKYJISIDHBIX coelMHeHnH Akagemun Hayx
Vkpanns! (Ykpauna), MHCTHTYT npeBecHON xmmmn Axagemun Hayx JlatBun
(JlatBus), a Takke B TOCYIApCTBEHHOM YHHUTapHOM mpexnpustin «PaH Ba
TapakkuET» 1pu TalIKeHTCKOM T'oCyJapCTBEHHOM TEXHHYECKOM YHUBEPCUTETE.

B pesynbrare uccienoBaHWM, MPOBEACHHBIX B MHUPE MO IONTYyYEHHIO
KOMITO3UIIUH W3 OPraHOMHUHEPAIBHBIX ITOPONIKOOOPA3HBIX WHTPEIUEHTOB U
OpPTraHMYECKHX KOMIIOHGHTOB, a TaKKe TMOJIYYEHHI0 MACTHK, O0JIagaiomux
pa3NNYHBIMU CBOMCTBAMM TOJIy4Y€HBI Psii HAyYHBIX PE3yJNbTaTOB: B TOM YHCIE,
co3/laHa TEXHOJIOTHS Pa3pabOTKM KOMIO3MIIMOHHBIX ITOJIMMEPHBIX MAaTepHAaloB,
o0namaromMx BBICOKAMH  (H3WYECKUMH ¥ MEXaHHYSCKUMH TOKa3aTeIsIMH,
omaromapst (usuko-xumudeckorr ob6padoTtke (University of Tokyo, Snonus);
pa3paboTaH HOBBIM METOJ| MOIyUeHHs TePMOILUIACTHYHOIO MOIUMepa, PH MOMOIIN
yneTpa3BykoBoro Bo3zaeiictus (State University of New York, AKIII); co3mana
TEXHOJIOTHSA Pa3paOOTKH ITOJMMEPHBIX KOMIIO3WIHHA, O00Jamarolux HOBOU
rHOpUIHON HAHOCTPYKTYpPOH HA OCHOBE OpPraHOMHMHEPAJbHBIX HHIPUANCHTOB
obyajaromx pasHod crpykrypoil m cBoicrBamu (University of Neopol II,
Wranus); co3maHa METOAMKA CHHTE3a, METOAOM CMEIIEHHS OpraHOMHHEPAIBHBIX
WHTPUIMCHTOB TOPONIKOOOPa3HBIX KOMIIOHEHTHBIX MAaTEpUalioB, SIBIISIONIMXCS
HU3HOCOCTOWKUMH M HMeroumMu pasHbie nBeta (State University of Weimer,
I'epmanust); co3gaHa METOTUKA IIOJNYYCHHS BBICOKOMOJIEKYJISPHBIX COCTUHEHHH,
00J1a1afoNUX BBICOKOH TEPMOCTOMKOCTBIO, METOAOM (PU3NYECKOH M XMMHUYECKON
00paboTku (MOCKOBCKHI TOCYIapCTBEHHBIH YHHBEpPCHUTET, Poccust); pa3paboTaHbl
KOMITO3UIIMOHHBIE MTOJUMEPHbIE MaTepHalIbl, METOIOM CMEIIEHHS BBICOKOIPOUYHBIX
U aHTH(QPUKIMOHHBIX HAHOHAMOJHUTENEH, OONagaronmx MOIUGHINPOBAHHON
HAHOCTPYKTYpoii (VHCTUTYT BEICOKOMOJIEKYJISIPHBIX COeAMHEHUH, Poccs).

B mupe 1o nosbimenno 3GpQEeKTHHOCTH YCTOWYNBOCTH JOPOT P MOMOIIN
TePMETU3UPYIONINX  KOMIO3MI[MOHHBIX ~ MAacTHK  METOJOM  3allOJIHCHHUS
e(OPMAIOHHEIX IIIBOB JKEIE300€TOHHBIX TOKPBITHH W TPEIIUH

'0630p 10 Teme jmccepTaluM pa3paboTaHO Ha OCHOBE 3apyOexkHbIX http:/www. u—tokyo.ac.jp; http://www.
mdrc.org/projekt /guide; http:/www. international.unina.it; http:/www. uni-weimar.de; http:/www. msu.ru;
http://www. makro.ru; http://www. makromol.kiev.ua; http://www. vatp.lv 1 1pyrux HCTOYHHKOB.
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acanbTOOCTOHHBIX MOKPBITUH JOpOr 10 psily NPUOPUTETHBIX HAIpaBJICHHN
MIPOBOJIATCSL MCCIIEOBAHUS, B TOM YHCIE: IOBBIIMICHUE AAr€3MOHHOM KpPEHocTH,
MOBBIIICHUE HW3HOCOYCTOWYMBOCTH, MOPO3HOH W TEPMUYECKOH YCTOWYMBOCTH
MOJMMEPHO-OUTYMHBIX KOMITIO3MIIU; TONydeHHe J00aBOK Ha OCHOBE OWUTyMa
OUMIIEHHOTO  OT mapadmHa W cepbl; A(P(EeKTHBHOE  HCIONB30BAHHE
KOMITO3UIIMOHHBIX MACTUK, YCTOHYMBBIX K OKCTPEHHO HH3KUM H BBICOKHM
TeMIlepaTypaM,  YCOBEPIICHCTBOBaHME  NPOIJICHHS  CpPOKa  I0Jb30BAHUS
KOMITO3UIIMOHHO repMETHYHBIMU MacTHKaMH yepes yIpaBieHne
TEXHOJIOTHYECKIMH  TIPOIECCaMK;  pa3pabOTKa  TEXHOJIOTHH  TOJyYEHHUs
3 PEKTUBHBIX TePMETU3UPYIOIINX MACTHK, CIIOCOOOM XHMUYECKOH MOAM(pUKALINN
CYIIECTBYIOIINX KOMITO3ULIMOHHBIX MaTepHaIOB.

CreneHb M3y4eHHOCTH MPoOJeMbl. B nampHelmme pa3paboTKH U co3maHMe
KOMITO3UIIMOHHBIX TOJIMMEPHBIX MAaTepHalIoOB M FePMETH3MPYIOIINX MAcTHK Ha MX
OCHOBE CBOI1 BecoMblil BKiiaj BHecan yueHbie A.Hayashi, S.Hulemand, R. Morgen,
A.D’Amore, D.Jully, G.Akovali, H.C. Enuxononos!, C.H. Xypkos, B.B. Kopinax,
A.A. Bepnun?, M.C. Axyrtun, 10.C.Jlunatos?, @ Mbarreiost, XK. X. Xamukos, C.I11.
Pammmosa’, A.X. OcynGekos. A pa3paboTKe TEXHOJIOTHH MOTyIeHHS U3ACIHI U3
HUX mocBsimeHsl padotel  A. Kumar, M.M. Perlman, B. Arkes, S. Geracaris, R.
Goudhue, A.A. Askadski®, B.A. Benoro’, A.W. Ceupenenok, M.U. IleTpokosel,
AJl. SIkoBnesa, B.I. Caskuna, A.B. Ctpyk®, B.I. Conomko’, A.A. Prickynosa'’,
A.C. Ubonynnaesa'', JLH O6nakysios u apyrue.

Hayuno-nccnenoBarensckie paboThl, HAapaBIEHHbIE HAa pa3pabdOTKy HOBBIX
COCTAaBOB M TEXHOJIOTHI TMOJYYCHHUS! IePMETHU3UPYIOIINX MATEPUAIOB U MACTHK,
MOKAa3aJIi, YTO HA CETOAHSIIHUH JICHb, YK€ €CTh OIPEJCICHHBIC OCTHKEHHS B
JIaHHOM 00nacTH. Heo0X0AMMO OTMETUTD, YTO HMIIOPTUPYEMBIE TePMETU3UPYIOILHE
MaCTHKH, CO3/[aHHbIE 110 eBPONEUCKMM CTaHaapTaM, He 3()(EKTUBHO BBIMOJHSIOT
cBOM (YHKIMM B PE3KOKOHTHHEHTAJBHBIX YCIOBHSIX HaIlled pecrnyOinKu, Tae
Tepenajl TEMIIEPATYp 3UMOH, Ha MOBEPXHOCTH JIOPOT COCTaBIsET oT -5 j10 -30°C, a
serom ot 90°C no 150-170°C.

! Enikolopov N.S., Berlin A.A., Valfson S.A., Negmatov S.S. The basics of development of polimeric materials. -
GFR, USA, Japan, "Springer" publishing, 1986. — 220 p.

2 Bepmn A A., Bonbdcon C.A., Ouvsn B.I'. TIpuHIMIIBL CO3/1aHMsST KOMIO3UIIMOHHBIX MOJIMMEPHBIX MATEPHATIOB. —
M.: Xumus, 1990. — 240 c.

3 Junatos 10.C. ®U3MKO-XMMHUYECKHE OCHOBBI HATIOJIHEHHBIX MOJMMEPOB. — M.: Xumus, 1991. — 260 c.

4 MatTh103 @., PoMenoc P. KoMrosuimonHble MaTepuaibl. Mexanuka u TexHosorus. — M.: Texnocdepa, 2004, —
406¢.

3 Pammosa C.111. BBejieHue B XUMHUIO BLICOKOMOJIEKYJIPHBIX coenunennit. —T.: Haspys, 2014. -194c.

¢ Askadski A.A. Computational Materials Science of polymers. Cambridge. Cambridge International Science Publishing,
2003. - 695 p.

7 Bensiit B.A., Ceupunenok A.J., Ierpoxosen M.U., Cagkun B.I'. TpeHue 1 H3HOC MaTepuanos Ha OCHOBE
nonumepoB. — Munck: Hayka u Texnuka, 1976.- 432 c.

8 Ctpyk B.A. ITporpeccuBHbIC MAIIMHOCTPOUTEbHBIE TeXHOMoruu. — M.: Criektp, 2012. — 366 c.

° Conomko B.I1. HamosiHeHHbIe KpUCTALTM3UpYOlIHecs noauMephbl. — Kues: Haykosa gymka, 1980. -264 c.

10 PrickynoB A.A. HaHOKOMIO3MIIMOHHBIE MATEPUAITBI HA OCHOBE COBMEIIEHHBIX MATPHIL JUTS 3alIMThl TOKPBITHIL. —
T.: U3n-Bo HanmonanbHoit 6ubnanorexkn Y30ekuctana uM. Anmmepa Hasou, 2010. — 304 c.

' M6omynnaes A.C., Temabaesa D. Uccienosanue mporecca 06pazoBanus 31acTOMEPHBIX KOMIO3UIMiA. — T: v
3ué, 2014. — 194 c.
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HenocraTouHast agre3noHHas IPOYHOCTb, H3HOCOCTOMKOCTb, THAPOU3OISLINS

1 TEIUIOCTOMKOCTh CYIIECTBYIOIIMX T€PMETH3HPYIOMIUX MAaCTHK, TPH BBICOKHX
TeMmeparypax, W HMX HHU3Kas YCTOHMUMBOCTb K TpEIIMHAM, TIPH HHU3KHUX
TeMIeparypax B 3HMMHEE BpeMs, a TakKe BBICOKAs MHUHEpaIM3alus TPyHTa
MIPUBOJUT K Pa3pyIICHHIO, KaK CTBIKOBBIX COSMHEHUN OCTOHHBIX, TaK U TPEIINH
ac(anbTOOETOHHBIX MOKPBITHI 1OPOT, MOCTOB M a3poApoMOB. Bee 3To mpuBoauT K
3HAYUTEIILHOMY COKDAILCHUIO CPOKA MX CIY>KOBI, YTO OOYyCIaBIMBAECT CHHKECHHIO
JIOITOBEYHOCTU JIOPOT, MPUBOIUT K DPA3pYIIEHUIO, KaK CTHIKOBBIX COEAMHEHMI
OCTOHHBIX, TaK M TpPEIMH ac(hanbTOOCTOHHBIX TOKPBITHI JOPOT, MOCTOB U
a’popoMoB. Bce 3To0 MpUBOANT K 3HAYUTEIBHOMY COKPAIIEHNIO CPOKA UX CITYXKOBI,
4TO O0O0YCIaBIMBAeT CHIDKCHUIO JIOJITOBEYHOCTH JOPOT, TO €CTh CPOKOB
Oe3aBapuifHON »dKcIUTyaTalud OETOHHBIX U ac(anbTOOETOHHBIX JTOPOXKHBIX
MTOKPBITHH, a Takke CYNIECTBEHHO YBEIWYHMBAIOT MaTEepHANbHBIE M TEXHHYECKHE
3aTpaThl HA PEMOHTHO-BOCCTAHOBHTEIIBHBIC PA0OTEHI.

Pa3paboTka onTUMaIbHBIX COCTaBOB M TEXHOJIIOTMUECKHX IApaMeTPOB
momydeHnss  Hambonee  A(P(EKTHBHBIX  TEPMETH3HPYIOUMX  KOMITO3HUIIMOHHBIX
MaTepuaJoB U MAacCTUK Ha OCHOBE JOCTYIHBIX M HEJOPOTUX MECTHBIX CBIPHEBBIX
pPECYPCOB U MPOMBIIIIEHHO-POU3BOJCTBEHHBIX ~OTXOZOB, KOTOpPbIE IO3BOJSAIOT
MONy9daTh TEPMETU3HPYIOIMIME MACTUKM  OOJAJAIONIMMHU  BBICOKUMHU  (PU3HKO-
MEXaHWYIECKUMH TOKa3aTeNsIMH, a TaKKe N3HOCOCTOWKOCTHIO M THAPOM3OJIIIHEH. 10,
B CBOIO ouepe/b OyZIeT CriocoOCTBOBATH YBEIUUECHUIO MPOYKTUBHOCTH, CPOKA CITyXKOBI
U, B KOHEYHOM HTOTI€, IOJITOBEYHOCTH IOKPBHITUH OETOHHBIX M achaibTOOCTOHHBIX
Jiopor, 4eMy OblIa 1 MOCBAIIEHA HACTOAIIAS TUCCePTAIIIOHHAs paboTa.

CBsI3b TeMbl JHCCEPTALMOHHOI PaGoThl ¢ HAYYHO-HCC/IEA0BATEIbCKHMH
paboraMu, IJe BBIIOJHSCTCH JuccepTanus. JlyccepTalMOHHOE HCCIENOBAHUE
BBIMOJIHEHO B paMKaxX IUIaHA HAy4HO-UCCIENOBATENbCKUX pPabOT U IPOEKTOB
T'ocynapctBenHOro yHutapHoro npennpustus «®an Ba Tapakkuér» no teme M/I-5-
003 «Pa3paboTka W OCBOCHHE TEXHOJOTHH, IPOM3BOJICTBA HMMIIOPTO3aMEIIAOIINX
TENJI0- ¥ U3HOCOCTOMKMX KOMIO3ULMOHHBIX MOIUMEPHBIX MaTEpPUaOB Ul PEMOHTA
ac(hanbTOOETOHHBIX JIOPOI HA OCHOBE MECTHOIO M BTOPUYHOTO ChIpbs» (2009-2010
rr.); WA-2011-5-3 «Mcrmonp30BaHWE TOCCHIIONOBOW CMOJIBI B MPOM3BOJICTBE
MIOPOIIKOOOPA3HBIX KOMIO3MIMOHHBIX MaTEpHAIOB JUIS NPUMEHEHHS B Pa3IUYHBIX
oTpacisX MPOMBIIUIEHHOro  mpousBoacTBay  (2011-2012  rr.); HM-2014-7-2
«Pa3paboTka 1 ocBoeHHE dPPEKTUBHOI TEXHOIOTUH MOTYUCHUS KOMITO3UIIMOHHBIX
MAacCTUK JUIsi CTPOUTENhCTBA W peMoHTa jopor» (2014-2015 rr); MOT-2015-7-17
«Pa3paboTka  METOZOB  MOJIyYCHUSI  KOMIIO3MIMOHHBIX  OPraHOMHHEPAIBHBIX
TepPMETUUECKUX MATepHaloB Al JOPOXKHBIX PabOT U  OCBOGHHE TEXHOIOTHU
npoms3BoacTBa» (2015-2016 rr.) u U-2015-7-16 «Pa3paboTka 1 0CBOCHUE TEXHOJIOTHU
MIPUTOTOBJICHUS W TIPUMEHEHHUS KOMIIO3MIIMOHHOTO ac(haibToOeTOHA B JIOPOXKHOM
ctpoutenbeTBe» (2015-2016 rr.)

Hesanb muccieroBaHusi sBISETCS co3MaHHE I(PQPEKTUBHBIX COCTaBOB U
ONTHUMATBHBIX  TEXHOIOTHYECKHX  PEKHUMOB, TMOJTYYCHUS KOMIO3HUITHOHHBIX
MaTepHanoB U TepMETH3HPYIOIINX MAaCTUK HAa UX OCHOBE.

JUi1st TOCTHIKEHHS IOCTABJICHHOM LIeM TpeOyeTcsl pelieHue ClIeIyIOIMX 3a1a4:

32



uccienoBanne GpU3NKO-XMMHUUECKUX CBOMCTB OTOOPAHHBIX WHIPEIUEHTOB Ha
OCHOBE MECTHOTO CHIPBS U TIPON3BOICTBEHHO-TIPOMBIIIICHHBIX OTX0/I0B;

HCCIIEZIOBAHNE 3aKOHOMEPHOCTH (OPMHUPOBAHUS  (PU3NKO-MEXAaHUIECKHX
CBOMCTB, pa3padaTbIBAEMbIX I'€pPMETU3UPYIOIINX KOMIIO3UIIMOHHBIX MaTepUajoB B
3aBUCHMOCTH  OT  BHJAA,  CTPYKTYpbl, COACP)KaHMA W  COOTHOLICHHUS
OpraHOMHUHEPAIILHBIX HHIPEIUEHTOB HA OCHOBE MECTHOI'O M BTOPHYHOT'O CBIPbS;

pa3paboTka 3(PQPEKTHBHBIX COCTABOB KOMIIO3WIIMOHHBIX MAaTEpPHAJIOB,
MOJy4YaeMbIX Ha OCHOBE MHIPEJHEHTOB M3 MECTHOTO CBHIPbsl M MPOM3BOACTBEHHO-
MIPOMBINUIEHHBIX OTXOJIOB, AJISI TepPMETH3AIMN TOPOT ITyTEeM X 3aMOTHEHHUS,

HCCIIEIOBAHNE 3aKOHOMEPHOCTEH BIMSHHUS TEXHOJIOTHYECKHX IapaMeTpPOB
MOJTyYaeMbIX ~KOMITO3MIMOHHBIX ~MAaTepHaloB B 3aBUCHMOCTH OT  (DH3HKO-
MEXaHMYECKUX M OKCIUTyaTallHOHHBIX XapaKTEepUCTUK, MCHOJB3YIOMUXCA B
Ka4ecTBE MaCTHKH;

BBISIBJIEHHE U yCTAHOBJIIEHHE ONTHMAJIBHBIX TEXHOJIOTHUECKHX MapamMeTpoB
IIPOU3BOACTBA FEPMETUZUPYIOIUX KOMIO3UIIMOHHBIX MaTEPUAIOB U MAaCTHK;

pa3paboTka HAayYHO-METOAWYECKHX IPHHIIUIIOB M OCBOCHHE TEXHOJOTHU
IIPOM3BOCTBA KOMIIO3MLIMOHHBIX T€PMETU3NPYIOIINX MAaCTHK, HA OCHOBE MECTHOTO
CBIPbSl U OTXOJOB MPOM3BOACTB, OPraHM3allMM BBIMyCKa MX OMNBITHBIX MapTHH, a
TakxkKe pa3padoTKa TEXHUYECKUX YCIOBHH AT HUX.

pa3paboTka TEXHOJIOTHYECKOTO perimamenTa Ha MTOJTyIeHHUE
TepMETU3UPYIONNX KOMIO3MIUOHHBIX MaTepHaloB M MacTHK Ha UX OCHOBE, a
TaKKe MPOBE/ICHNUE OIBITHO-IIPOM3BOACTBEHHBIX HCIBITAHUN, pPa3pabOTaHHBIX
TePMETU3UPYIONINX KOMIIO3HIIMOHHBIX MACTHK B JIOPOXKHBIX YCIOBHAX M pacdeT
TEXHUKO-DKOHOMHYECKOH S((PEKTUBHOCTH WX NPUMEHEHHS B YCTPaHCHHUH
ne(hOpMaIMOHHBIX [IIBOB OSTOHHBIX M TPEIINH ac(aibTOOCTOHHBIX JTOPOT.

Oo6bekTamn ucciaenoBanmsi siistoress outymsl BH90/10, BH70/30, Bsizkast
TOCCHITONIOBAasT CMOJA, OKHCJICHHAs TOCCHIIONOBAas CMOJA, TOHKOM3MEIbUCHHAS
pe3WHOBasg KpOIIKa W TalleHas W3BECTb, JIMTHWH, MEXaHOAKTWBHPOBAHHBIN
BOJUIACTOHUT, 0a3a1bTOBOE BOJIOKHO, 30JIOITAKOBBIE CMECH.

IIpeameToM Hcc/IeI0BAHUS SBISIOTCA TePMETH3HPYIOIINE KOMIO3UIOHHbIE
MaCTHK{ Ha OCHOBE OPTaHWYECKUX M HEOPTaHNIECKUX HHTPEANCHTOB.

Metoapl  ucciaenoBaHusi. [l BBINOJIHEHWs  JaHHOW — AMCCEPTALUM
UCIIOJIb30BaHbl  (DU3MKO-MEXaHUUeCKne M (DU3MKO-XMMHYECKHE (IIEHETPOMETP,
JyKTHJIOMETp, Koibco u 1map, Ppaccy, onruyeckoro Mukpockoma, K-
CHEKTPOCKOIHSI, PEHTTEHOCTPYKTYPHOTO, MU depeHInanbHO-TEPMIUECKUM 1 1Ip),
METO/bI UCCIIEIOBAHUS U aHATHU30B.

Hay4yHast HOBH3HA HCCJIEIOBAHUS 3aKIIOYAETCS B CIEAYIOIIEM:

CO3/IaHbI TEPMETHU3UPYIONINE KOMIIO3UIIMOHHBIE MaTepHalbl M MACTUKH Ha MX
OCHOBE c yIIy4IIEHHOH TEPMO-MOPO30CTONKOCTBIO, nedopmaTuBHOM
CIOCOOHOCTBIO, @ TaKXKE C BBICOKUMHU aJre3HOHHBIMH W APYTUMH  (HU3HKO-
XMMUYECKUMH CBOWCTBAMHU, Ha OCHOBE MECTHOTO CBIPbsI U HPOMU3BOACTBEHHO-
MIPOMBIIUICHHBIX OTXOOB, JUIS TePMETH3alNHU 1e(OPMAIHOHHBIX MIBOB OCTOHHBIX
U TpeIH ac(aabTOOCTOHHBIX MOKPHITHH aBTOMOOWJIBHBIX JOPOT U a’pOAPOMOB,
SKCIUTyaTHPYEMbIX B YCIIOBHAX TeMIleparypbl ot Munyc 30 o mioc 170°C;

33



orpe/iesieHbl (PU3MKO-MEXaHNUECKHEe CBOWCTBA KOMITO3HLIMH B 3aBUCHMOCTH OT
CTPYKTYpBI, COCTaBa M COOTHOIICHHS OPraHOMHHEPAIBHBIX HHIPEANCHTOB Ha
OCHOBE MECTHOTO M BTOPHYHOTO CHIPbsS C IETBI0 CO3/AHMS I'C€pPMETH3UPYIOMINX
KOMITO3UIIMOHHBIX MACTHK JUISl 3alOJHEHMS Ae(OPMAlMOHHBIX IIBOB OETOHHBIX M
TpemyH ac(hanbTOOSTOHHBIX MOKPBITHH aBTOMOOMIBHBIX TOPOT;

pazpaboTaHbl METO/IbI YIIydIIeHHS (HM3UKO-MEXaHMIECKUX u
9KCIUTyaTallMOHHBIX ~ [OKA3aTeJIel  TIepMETHU3UPYIOIMX  KOMITO3HMI[MOHHBIX
MaTepuajoB M MAacTHK Ha MX OCHOBE, ITyTEM BBEJCHUS B HUX (PU3MKO-XHMHUYCCKU
MOJU(UIMPOBAHHBIX M MEXaHHYECKH aKTHBHPOBAHHBIX OPraHOMUHEPAIbHBIX
MHTPEIMCHTOB, a TAKXKe YIydIlIeHa UX yCTONUMBOCTD K Kapy U XOJIOJY;

ONpe/IeNieHa BIMSIHUS TEXHOJOTHYECKNX TapaMeTpOB Ha (DH3MKO-MEXaHUUECKHE
XapaKTepPUCTUKH,  pa3pabaThlBaMBIX  KOMIO3ULMOHHBIX  MaTepHAloOB Ul
repMeTH3annu 1eOpPMAIIMOHHBIX MIBOB OETOHHBIX M TPEHIMH ac(harbTOOeTOHHBIX
TIOKPBITHH JI0pOT;

pa3paboTaHbl  ONTHUMAJIbHBIE  TEXHOJOTHMYECKUE  PEKUMBI  ITOJYYEHHs
TePMETU3UPYONINX KOMIIO3UIIMOHHBIX MAaTepHaJOB M MAacTHK HAa HX OCHOBE,
o0ecreunBaroNe  BBICOKHE  (U3MKO-MEXaHMUYECKHE W OKCINIyaTalllOHHbIC
XapaKTEePUCTUKU M COOTBETCTBEHHO PaOOTOCIIOCOOHOCTD U JJOJITOBEYHOCTh B PE3KO-
KOHTUHEHTAJIBHBIX KIUMATUIECKUX YCIOBHUIX.

I[pakTHyeckune pe3yJibTAThl HCCAEAOBAHUSA 3aKIIOYAIOTCS B CIICTYIOIIEM:

TIPE/ITIO’KEHBI METO/IBI pa3paboTKi Hanboree 3 PEKTUBHBIX KOMITO3UIIHOHHBIX
MOJMMEPHBIX MAaTepualioB JUIS TOJY4YeHUS TepPMETH3HPYIOMMX MAcTHK Ha HX
OCHOBE WM PpETyIHPOBAHUS MX CBOMCTB, IyTeM IIeJICHANPABIEHHOTO Moabopa
COOTBETCTBYIOIIMX OPTaHOMHHEPATHHBIX WHTPEIUCHTOB W3 MECTHOTO CBHIPBS U
IIPON3BOJICTBEHHBIX OTXOJIOB, 3KCIUIyaTHPYIOLIMICA B YCIOBHUSX TEMIIEPaTyphl B
unrepsaie ot Munyc 30 j1o0 wiroc 170°C;

MIOKA3aHO, YTO pa3paboTaHHBIC KOMIIO3WUIIMOHHBIE COCTABBI MACTHKH, IIO
MIPUYMHE UX XOPOIIUX aAre3HOHHBIX, (PU3UKO-MEXaHUIECKUX W TePMETH3NPYIOIINX
[IOKa3aTesiei, CIIOCOOHBI IOBBICUTH Pa0OTOCHOCOOHOCTH W JIOJITOBEYHOCTH
ABTOMOOMIIBHBIX JIOPOT, @ TAaK’Ke MOCTOB M a3POJPOMOB;

Jl0CTOBEpPHOCTh MMOJYYEHHBIX Pe3yJIbTATOB OOOCHOBaHA COBOKYITHOCTBIO
UCITIONb30BaHHBIX  (DM3MKO-XUMHWYECKMX  METOloB  mucciemomanmii:  MK-
CIEKTPOCKOITNH, ONITHYECKOH MUKPOCKOIINH, PEHTI€HOCTPYKTYpPHOTO, XUMHUYECKOTO
n 1uddepeHIHaTbHO-TEPMUYECKOT0 aHAIN3a U (U3UKO-MEXAaHHYECKHUX METOJO0B
UCCIeNOBaHus (TeMIepaTypa pasMsrdeHHs, TIIyOMHBI TIPOHMKHOBCHHUSI WIJIbI,
MIPOYHOCTH CLEIUICHUS ¢ OETOHOM) ¥ IPUMEHEHHEM B TIPOU3BOJICTBE.

Hayynass u mnpakTudeckasi 3HAUYMMOCTb Ppe3yJbTATOB HCCJIEA0BAHHSA.
Hay4ynas ~ 3HauYMMOCTh  WCCIEIOBAHUS  3aKII0YaeTCd B yCTaHOBJICHUH
KOPpEIISIIIMOHHOM ~ 3aBUCHMOCTH OCHOBHBIX (U3UKO-MEXaHUUECKUX U
9KCIUTyaTallMOHHBIX ~CBOWCTB OT XHMHMYECKOTO COCTaBa, MHKPOCTPYKTYpBI,
COJIEPKAHUSI U COOTHOIIEHHUS KOMIIOHEHTOB FeépMETU3UPYIOIUX KOMIO3UITHOHHBIX
MaTepHaJoB Ha OCHOBE OPTraHMYSCKHMX W HEOPraHWYeCKMX WHIPEIUCHTOB,
MO3BOJISIIOIINX YCTAHOBUTH ONTHMAJbHBI COCTAaB M TEXHOJOTHUECKHH PEKHM
MOJYYCHUS]  TEPMETH3HMPYIOIIMX  KOMIIO3MLIMOHHBIX ~ MacTHK C  BBICOKUMH
aATe3NOHHBIMH, (DU3UKO-MEXaHWIECKUMH U 3KCIUTyaTaIlHOHHBIMI CBOMCTBAMH.
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IIpakTudeckass 3HAYMMOCTh PabOTHI 3aKIIOYaeTcs B TOM, YTO TIpU
IIPUMEHEHUH HOBBIX Pa3paOOTaHHBIX HAMH KOMIO3HITHOHHBIX Te€PMETH3NPYIOIINX
MaTepHaJoB CPOK CIyKObI MACTHK YBEIHUYHMBAcTCs B 2,5-3 pasa, NpH 3aI0JHEHUH
UMM J1epOPMALIOHHBIX IIBOB OCTOHHBIX M TPELIMH ac(aabTOOCTOHHBIX MOKPHITHH
aBTOMOOMIIBHBIX JIOPOT, a9POJAPOMOB.

Buenpenune pe3yJabTaToB HccieqoBaHus. Ha 0CHOBE MOITydEHHBIX Hay4HBIX
PEe3yJIbTaTOB 10 pa3pabOTKe KOMITO3MIMOHHBIX FePMETH3NPYIOMINX MaTepHaIoB U
MacTHK Ha X OCHOBE, KOTOpPBIE OBUTH MOJIyYEHBl U3 MECTHOTO CBIPBS, JTOCTHIHYTO
HIDKECIIeIyIolIee:

10 METOXy TIONy4eHHs KOMIIO3MIIMOHHOTO OWTyMa, OBIT TOJydeH MaTeHT
ATeHTCTBa MHTEIUIEKTyalbHOH  coOcTBeHHOCTH PecnyOnmkm VY3Oekucran Ha
otkpeiTe (No IAP 04849, 2014). B pesynbraTe MNOSBUIACH BO3MOXKHOCTH
JIOJITOBEYHOTO IOJH30BAHMS aBTOMOOWJIBHBIMH JIOPOTaMH, dYepe3 yIIydIlIeHHe
CBOMCTB ac(anbTOOCTOHHBIX MOKPHITHH TP TTOMOIIM KOMIIO3UIIMOHHOTO OUTyMa.

B 00J1aCTH IOJYYCHUS] KOMIIO3ULIMOHHBIX TE€PMETHU3HPYIOIIMX MACTHK JUIsl
3aMoTHEHUS Je(OPMAIIMOHHBIX IIBOB M TPCIINH ac(aabTOOCTOHHBIX MOKPHITHIT
ABTOMOOMJIBHBIX JOPOr - OBUI IOJy4YeH IAaTeHT ATEHTCTBA HHTEIUICKTYalbHOH
cobctBeHHOCTH PecmyOmmku Y30ekucran Ha oTkpeitue (No IAP 04848 - 2014 -
Ne3). Otor Meron naéT BO3MOXKHOCTH YBEITHYHTH PAaOOTOCIIOCOOHOCTH JOPOT C
JKeNIe300€TOHHBIM TIOKPBITHEM H ac(haabTOOSTOHHBIX T0opor B 2,5-3 pasa, criocobom
repMeTH3alnu Je(OpMaIMOHHBIX IIBOB M TPEIINH MPH MOMOIIN MacTHKH;

paspabortanHoe TexHmyeckoe ycimoue (TSh 14-22:2010) na mnonydeHue
KOMITO3UIIMOHHBIX TepPMETU3UPYIOIINX MaTepHanoB JUIs 3aIOJTHEHUS
TeOpPMAIOHHEIX ~ IIBOB W TPEemMH  ac(anmbTOOCTOHHBIX  MOKPBITHH
ABTOMOOMIIBHBIX JOPOT 3apPETUCTPUPOBAHO ATEHTCTBOM «Y3CTaHAAPT» M CPOK €T0
neiictBust npoieH 10 31 gexabps 2018 roga (cmpaBka AreHTCTBa «Y3CTaHAApT»
No 05/4167 ot 4 Hos16pst 2016 Toma). B maHHOM TEXHHYECKOM YCIIOBHH TOKa3aHa
BO3MOKHOCTh CO3JIaHHMS TEPMETHYECKHUX KOMITO3HUIIMOHHBIX MAaTepHasioB HOBOTO
cocraBa ¢ Oosiee BHICOKMMH (PU3NKO-MEXaHHYECKMMHU CBOMCTBAMHU 10 CPABHEHHIO C
UMIOPTHOM OuTyMHOM MacTukoif Mapoxk MBP-100 1 MBP-120, ucnons3ys MecTHOe
CBIPBE M PA3IHIHBIC OTXO/IBI IIPON3BOJICTB;

B pamkax VII PecryOnmkaHcKoil spMapKi HHHOBAIIMOHHBIX HICH, TEXHOJIOTHI
u npoekToB (2014) croponamu I'YII «®an Ba Tapakkué» u Crenuaan3supoBaHHOM
TOCYZapCTBEHHOM PEMOHTHO-IKCIUTyaTallHOHHOM MPEANPUATHE IO COACP’KAHUIO
AaBTOMOOMIIBHBIX ~ JOPOT  MEXIYHapOAHOTO W TOCYAApPCTBEHHOTO 3HAYCHHS
(CTPOIICAIMI3) «BoctouHoe» OBLT 3aKIFOYCH XO3SIMCTBCHHBIA JOTOBOP
(cmpaBku Komurera mo koopauHanuu pas3BuTus Hayku u TexHomormit DTK
0213/750) ot 7 Hos16pst 2016 roxa u npeanpusitust «Bocrounoe» CI'POTICAIMI3
No 954 ot 25 aBrycra 2016 roma). B pesymbrate mnpumeHeHus 10 TOHH
KOMITO3UIIMOHHBIX TEPMETH3HPYIOLUIMX MAacTHK IIPU CTPOUTEIBCTBE M PEMOHTE
MarucTpaabHOil aBToMoOmNbHON poporu «beitney — byxapa — Camapkanm —
TamkeHT - AHIWKAH» MPOTSHKEHHOCTHIO 10 KM dKCIUTyaTanuss aBTOMOOWIIBHBIX
JIOpOTYBEIIMYMIIACh Ha OoJiee 10ITHe CPOKH.

Anpobamusi  pe3yJIbTAaTOB MCCJIENOBAHUA. Pe3ynbTaTbl HcClie0BaHMS
MPEACTABIUINCH Ha MeXAyHApOAHBIX U PecmyOmiKaHCKuX Hay9IHO-TIPAKTHIECKUX
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KoH(pepeHIMsX: PecrnyOiukaHcKas Hay4YHO-TEXHHYECKass KOH(EPEHIUsT MOJIOABIX
YYEHBIX, KOTOpas MPOBOJIIACE MEXKOY BBICIIUMH YYCOHBIMH 3aBEICHHAMHU
«Hanokommosunnonnsie Matepuanb (Tamkent, 2009); HayuHo-TexHudUeckas
KOH(pepeHIMss  «AKTyanbHble  npoOsmembl  xumuu»  (Camapkanzx,  2009);
PecmyOnuxanckas HayqHO-TexHHUYecKas KoHpepeHnus «TexHomoruu nepepadoTku
MECTHOTO ChIpbsi W mnponykuum» (Tamxkent, 2009); PecrmyOnukaHckas Hay4HO-
TEeXHUYeCKass  KOHQpEpeHIMs  «AKTyalbHble  NpoOJIEMbl  HMHHOBAI[MOHHBIX
TEeXHOJOTMH MO  mepepaboTKM B  XHUMHUYECKOH ¥ MPOJOBOILCTBEHHOI
MPOMBIIIUIEHHOCTH, a Takke Hedtu u raza» (Tamxkent, 2010); VI MexmynapoHast
Hay4YHO-TeXHHYecKas KoHpepeHnns «COBpeMEHHBIC TEXHOJIOIMH W WHHOBAINH
ropHo-mMetajurypruueckoit otpacinmu» (Hasom, 2011); PecnyOniukaHnckas Hay4yHO-
TEeXHUYECKass KOH(EPEHIMs MOJOABIX YYEHBIX KOTOpas IPOBOAMWIACH MEXIY
BBICIIIMH y4eOHBIMH 3aBefeHUsIMH «HOBBIE KOMMO3WITMOHHBIE MaTepuaisl Ha
OCHOBE MecTHOro u BTopH4yHOTo chipbsi» (Tamkent, 2011); XII GEP Congress,
Granada, Spain (Mcmanms, 2011); 6% International Conference on Times of
Polymers (Top) and Composites. Ischia. Italy (Mramms, 2012); Pecmybnmukanckas
HayYHO-TEXHWYECKass KOH(EPEHIUs MOJOJBIX YYEHbBIX, KOTOpas IPOBOIIIACH
MEXy BBICIIMMH y4eOHBIMHU 3aBeeHUSIMU «HOBBIC KOMIO3HIIMOHHbEIE MaTepHaIbl
Ha OCHOBE OPTraHMYECKUX M HeopraHumdeckux uHrpeaneHton» (Tamxent, 2012);
International Porous and Powder Materials Symposium and Exhibition, PPM-2013,
Turkey, (Typums, 2013); MexayHapoaHas HaydHO-TeXHUYECKas KOH(EPEHITH
«Pecypco- n sHeprocOeperaromme K0JIOTHIECKn Oe3BpeHbIE KOMITO3HIIMOHHBIE
matepuans»y  (Tamxent, 2013); PecnyOmukaHckas — HayYHO-TEXHHYECKas
KoH(pepeHst «HTrpeAneHTHl MECTHOTO M BTOPHYHOTO CBHIPhS JUIA IOJIYYICHHUS
HOBBIX KOMIIO3MIIMOHHBIX MatepuaiioB W m3aenuid u3 Hux» (Tamkent, 2014);
MexayHapoanas koHdpepenuus: «International porous powder materialsy u
«Thermo physical and mechanical properties of advanced materials» and 4 ™
rostocker international symposium «Thermo physical properties for technical
thermodynamicsy» (Asep0aiixkan, 2015); «KoMnosuiuon marepuainiap Ba yiap
acocuja Taiiép OyroMiap ONUIIHUHT TapaKKuil 3TraH TexHojorusmapu» (TomkeHT,
2015); wa wmayunom cemuHape Hayunoro comera 14.07.2016.K/T.14.01 mpu
WHctuTyTe 00mIeH U HeopraHndeckoi Xxumun, HaydHo-ucciieoBaTenbekuii HeHTp
XUMHUH W (U3MKK  TIOJMMEpOB, TaIIKEHTCKOM XHMHKO-TEXHOJIOTHYECKOM
MHCTUTYTE U TalIKeHTCKOM TOCYAApCTBEHHOM TEXHHYECKOM YHHUBEPCHUTETE OT 26
okTs10ps 2016 rona.

Ony0,IMKOBAaHHOCTh Pe3y/IbTATOB HcciaeqoBanus. [lo Teme nuccepranun
oIry0nMKOBaHO Bcero 37 HayuyHbIX paboT. M3 Hux 10 Hay4yHBIX cTaTel, B TOM YUCIe
9 B pecnybnukaHCKuX U | B 3apyOeKHBIX KypHaJaX, peKOMCHIOBAaHHBIX Briciieit
aTTecTallMOHHOW KoMuccuel PecyOnuky Y30ekucran aist myOIMKaIMyu OCHOBHBIX
Hay4YHbBIX PE3yJIbTaTOB JOKTOPCKHX JHCCEPTalMii, a TaKkKe IOJydeHbl 2 MaTeHTa
PVs.

Crpykrypa u o0bem auccepranuu. CTpyKTypa AMCCEPTAIUU COCTOUT W3
BBEJICHNUS, ILECTH TJaB, 3AKJIIOUEHMs, CIIMCKAa HCIOJIb30BAHHOW JIMTEpaTyphl U
npuiokeHnid. O0beM uccepTaluy cocTapisieT 193 crpaHuil.
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OCHOBHOE COJAEPXAHUE JUCCEPTALIMU

Bo BBemeHHH O00OCHOBaHAa  aKTyaJbHOCTh W BOCTPEOOBAHHOCTH TEMBI
JIUCCEPTAIIMOHHOW padoThI, C(HOPMYIUPOBAHBI 1IeIh U 33/1a4H, BBISIBICHBI O0BEKT U
IIpeAMET UCCIICAOBAHNUS, ONIPEACICHO COOTBETCTBHE HCCIEAOBAHNS ITPHOPUTETHBIM
HaTpaBIICHUAM pa3BUTHSA HAyKH M TexHojormid B PecrmyOmmke VY30exucras,
W3JIOKEHBl HaydYHas HOBHM3HA M MPAKTHYCCKHE PEe3yNbTaThl HCCICIOBAHUIA,
PAcKpBITHl HAay4HO-TEOPETHYECKAsh W TNPAKTUYECKas 3HAYMMOCTb TOJYYEHHBIX
pe3yIbTaTOB, INPHUBEICHBI IEPEYeHb  BHEAPECHUS PE3yJIbTaTOB HCCIIEOBAHUS,
pe3yibTaThl anpoOanuu paboThl, CBEJACHHS IO ONMYyOJMKOBAaHHBIM paboTaM H
CTPYKTypE TUCCEPTAIHH.

B nepBoi rJ1aBe JUCCEPTALUU «CoBpeMeHHOE COCTOSTHHE
repMeTH3HPYOIIHX  MATepPHAJOB  [Js  CTPOMTEJIbLCTBA W  PEMOHTA
ABTOMOOMJIBHBIX JOPOT M TEXHOJOTHH WX TOJYYeHHs» ClelaH MoapoOHBII
0030p pe3ybpTaTOB padoT, MOCBALICHHBIX IPOOJIeME pa3pabOTKU U TEXHOJIOTHU
MOJMYYEHUs] TePMETU3UPYIOIUX MAaTepUaJoB M MAacTHK Ha WX OCHOBE JUIf
CTPOWUTENBCTBA M PEMOHTA aBTOMOOWJIBHBIX JIOPOT, a TakKe IPUMCHCHHUS
TePMETU3UPYONINX MaTEPUAIOB MACTHK B Je(OPMAIIMOHHBIX IIBaX OCTOHHBIX U
TperH ac(harbTOOCTOHHBIX MOKPBITHIA JOPOT.

B GompmmHCTBE padoT MO pa3paboTKe TePMETH3HPYIOMHX MaTepHaloB H
MacTHK Ha WX OCHOBE, HEIOCTaTOYHO PAacCMOTPEHBI MPHUPOJIHBIE CBOWCTBA W
CTPYKTypa, COCTaB M COOTHOUICHUI OPraHOMHHEPAJIbHBIX WHTPHUIHCHTOB, KOTOpPHIC
BBOJIATCS B COCTaB KOMITO3HIIMOHHBIX MACTHK.

W3 0630pa MBI TIOJTy9aeM BBIBOJ] O TOM, YTO Ha CETOAHSANIHNI CHBb MPAKTHICCKH
He pa3paboTaHbl 3((PEKTHBHBIC KOMITO3HIIHOHHBIC TePMETH3UPYIOIINE MaTepHAIBl U
MAacTHKA Ha HX OCHOBE, KOTOPBIC CIIOCOOHBI OOCCICYUTh JOJITOBEYHOCTH
ac(anpTOOCTOHHBIX M OETOHHBIX TOPOJKHBIX MTOKPHITHH.

OTO BBIABWIO CIIOKHOCTH HCCIIEOBAHUS KOMIUICKCa (DPU3NKO-XMMHUIECKUX
CBOWCTB KOMITO3MIIMOHHBIX TEPMETH3HPYIOMIMX MAaTepHaloB M MAacTHK Ha HX
OCHOBE, a TakXe OTCYTCTBHE HAy4YHO-TEXHMYECKHX IIOJXOJ0B M HAy4HO-
METOJIOJIOTHYECKAX  TMPHUHIWIOB, 9TO ©W  0003HAYWIO  TIeNhb  JTAaHHOU
JTUCCEPTAIIMOHHON PabOTHI.

Bo Bropoii rnaBe auccepraimuu «O0bEKTHI W METOAUKH MOJY4YeHHs
KOMIO3HIUOHHBIX TepMeTHU3MPYIOIUX MACTHK M OmNpejieJieHHe MX CBOWHCTBY
ObUT cHOpMyITUPOBaH BHIOOP OOBEKTOB, MX OOOCHOBAHHME W METOMBI TPOBEICHHS
9KCIIEPHUMEHTAJIBHBIX UCCIICIOBAHUH, IIOJIPOOHO ONMUCaHA METOAMKA MEXaHUIECKOU
aKTUBALUU TOATOTOBKUM HHIPEIUEHTOB IS MONYyYeHHUs U ONpefeNeHUus (PU3UKO-
XAMHYECKHX, MEXAHHYECKMX M OIKCIUTyaTallMOHHBIX CBOWCTB KOMIIO3HIIMOHHBIX
TePMETU3UPYIONINX MaTePHaloOB M MACTHK Ha WX OCHOBE. A Takke pacCMOTpeHa
METO/IMKA CTaTUCTHYCCKOIl mepepabOTKU pe3ybTaTOB HCCICAOBAHUN (DU3UKO-
MEXaHMYECKHUX U SKCILUTyaTaI[HOHHBIX MOKa3aTeneil KOMIO3UIIHOHHBIX MaTepHAJIOB.

B tperbeit rnaBe auccepranuu «UcciaenoBanue cTpyKTypbl M (QU3HKO-
XMMHYECKHX CBOWHCTB OpPraHOMHHEPAJIbHBIX MHIPEAHEHTOB HAa OCHOBe
MECTHBIX M BTOPHYHBIX PECyYpPcOB CBHIPbS» IPHUBEIACHBI  PE3YJIbTAThI
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UCCIIEI0BAHUN MHKPOCTPYKTYPBI M (PU3UKO-XMMHUYECKUX CBOMCTB, MCIIOJIb3YEMbIX
OpPTaHOMHHEPATIBHBIX HHIPETUCHTOB HA OCHOBE MECTHOTO M BTOPUYHOTO CHIPHS.

I[Ipu  paspaborke S(GGEKTHBHBEIX  KOMITO3HIMOHHBIX  MaTepHaJOB U
TEepPMETU3UPYIONIMX MACTHK HAa HMX OCHOBE, Ui CTPOUTEIBCTBA W PEMOHTA
ABTOMOOMJIBHBIX JOPOT OBIIM HCIIOJIB30BAHBI B KA4YECTBE CBA3YIOIIUX OHTYMBI:
BH90/10 (BHU-V) - ('OCT 22245-90), BH70/30 (BHU-IV) - (TOCT 9548-74),
BH/1-40/60, BHI 60/90; pesunoBas mopomka (TY-38-10436-70); roccumnoioBas
cmona (OCT-18-114-73) oTxoAsl MAacIOKHPOBOTO IPOU3BOJCTBA; BTOPUYHOE
CBIPbE TONMATUJICHA M MOJMBUHUIXJIOPHIA, a TAaKXkKe, B KaueCTBE HAINOJIHHUTENEH
muranH  (TY  64.11.05-87), ramenas wu3BecTh (TexHWUeCKHe YCIIOBHS -
pa3pabdaThIBAIOTCST); BOJOKHUCTBIA 0azanbproBoil HanonHuTenb (PCT-Y30ekucraHn);
AKTHBUPOBAHHBIM BOJUIACTOHUTOBBIM Hamonuutens (TexHuueckue ycrmoBus -
pa3pabaThIBalOTCs),  30JONUIAKOBBIA  oTX0n  AHrpeHckuit  TOI[-30mommmak
(TexHUYECKHUE YCIOBUS - pa3padaThIBAIOTCS).

[TockonbKy BBIIICYKAa3aHHBIC CBS3YIOIIME KM HANOJIHUTEIM MOTYT HMETh
pasNMYHBIC TOKA3aTeNM, MBI IPOBEIH TIIATCIBHBIC WCCICAOBAaHUSA (UIUKO-
MEXaHWYECKUX CBOWCTB M CTPYKTYp BCEX WHIPHANCHTOB, IIEpeR TEM Kak
OKOHYATCIIbHO  BBIOpaTh OOBEKT HCCICHOBaHWS. VI3ydeHBI  CTPYKTypHBIC
XapaKTePUCTHUKH U KOMIUIEKCHBIC (DM3MKO-XHMHUYECKHE CBOIICTBA BBIOPAHHBIX
OpPTaHOMHHEPATBHBIX OOBEKTOB, B YACTHOCTH, BOJUIACTOHUTA ¥ 30JIONUIAKA.
OTMeTHM, YTO B CHENHAIN3UPOBAHHOU JHTEpaType MPAKTHYECKH OTCYTCTBYIOT
XapaKTepUCTHKU, Kacarolmecs pa3padoTKH 3(PQEKTHBHBIX T'epMETU3UPYIOMINX
KOMITO3UIIMOHHBIX MAacCTHK JUIi TpemH ac(anbTOOCTOHHBIX MOKPBITHH U
JeOpPMAITOHHBIX [ITBOB OETOHHBIX TTOKPHITHI TOPOT.

Pyna BommactonmTa oborameHa MeTOAOM (IOTannuu. XUMHYECKHHA COCTaB
BOJUIACTOHUTOBOI Py/IbI 10 U 1ocie (JoTannuy NpuBoAUTCs B Tadaue Ne 1.

Tadauna Ne 1
Xumnueckuii anaau3 KyiiTanmckoil BoJ1IJIacCTOHUTOBOI Py/bl 10 U MOCJIe
daoranuu

TpoGa SiOz | ALO:; | Fex0s | CaO | MgO | TiO2 | Na2O | K20 | IL.m.

Ao pnoranun 45,89 3,18 2,53 332 | 2,13 0,46 | 0,52 | 1,60 | 9,93

ITocne nepBoit

droTagum 57,79 3,67 2,22 26,8 0,83 0,20 | 0,83 | 0,88 | 6,66

ITocne Bropoit

protamma | 5854 | 371 | 222 | 267 | 083 | 018 | 084 | 0.73 | 573

Bo Bpems ¢dnoramuu Beinemstoress CaCO; m MgCOs, 9T0, B CBOIO 04Yepenb
MIPUBOANUT K ITOBBIIMICHUIO aKTHBHOTO OKCHIa KPEMHHS, TO €CTh K ITOBBIIICHUIO
cocTaBa OCHOBHOTO MHHeEpasla BOJIACTOHHTA, 3a c4€T BbeneHus CaCOs wu
MgCO; B mpotiecce 00oTaeHus pyabl.

HccnenoBanne CTPYKTYpHl B (U3UKO-XUMHUIECKON XapaKTEPUCTHKH OTXOJIOB
3ononiaka. W3BectHo, uyTto Ha AmHrpeHckod u HoBO-AHTpEHCKOW —Terio-
AIICKTPOCTAHIHUSAX ~ €XKETOJHO oOpazyercss 650 THICSY TOHH 30JIOILIAKA.
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XuMHUYECKHI COCTaB 30JI0IIaKa AHIPEHCKOI0 MECTOPOXKICHUS IPUBEACH B
HIDKecnexyronei Tabmmre Ne 2.
Tadanma Ne2
XHUMHYECKHH COCTAB 30J10IIJIaKa

Coequne | SiO2 | ALOs3 | FeO | CaO | MgO | SOz | TiO2 | K20 | Na2O | PO | MnO
HES

% 62 2731 565 1,17] 0491047| 149| 042| 032 0,52 0,17

XuUMHYEeCKHH aHaIW3 IOKa3ajl 4TO COCTaB 30JommIaKa 10 62 % cocTOHT W3
AKTHBHOTO OKCHZA KpPEMHHS. OIEKTPOHHBIC MHKPOCKOIHYECKHE HCCIIEA0BAHMS
MOKA3aJaM, 4TO OONBIIMHCTBO YACTHUI] 30J0IIAKa HUMEIOT pPa3IM4HbIA pasMep U
¢dopmy. Pazmeps! gacTuir cocTaBiaoT oT 1MkM 10 5 MM (Pucysku 1 a, 6).

Pucynok -1. MopdoJiornueckuii coctas 30J1011aKka Aurperackoro TIL]

PesynpTaTel nccnenoBaHus mMoKasanu, 4To 32% 305IbI COCTOUT U3 (paKIuH
pazmepom I11-42 mMxM, QpakIIMOHHBIH COCTaB 30JIONUIAKOBBIX OTXOJOB MPUBEICH B
Ha PHCYHKE 2, a uX Aud)pakrorpamma Ha puc. 3.

Takum oOpa3om, B cocraBe 30JbI M IUIAKOB IPEOOIaqaloT KpPEeMHE3EM,
TTTHHO3EM, OKCH/BI XKele3a U Kanblus. COOTHOIIEHHE CyMMBI OCHOBHBIX OKCHIIOB
(CaO, AlOs;, MgO, FeO, Fe;03, MnO) k cymme kuciabix (SiOz, P2Os, TiO2)
OTHOCATCS OOJIBIIE K IIUTAKaM.

Bec.
%
30
26 | [-21;11-33; 11 -42; IV-55; V
—83; VI-204.
20+ Pucynok 2. Cpenuuii
15 (paxumonnblii cocTaB
] 30JI0IIIJIAKA, MKM.
10
N B
o4

1 ] L] v W Wl

CeI[I/IMeHTaHI/IOHHI)Ie aHaJIn3bl IIoKa3aJiv, 4qTo 30J1a OTHOCUTCA
MaJIOAUCIICPCHBIM ~ MaTe€puaiaM H e€ MOXXHO HCIIOJIb30BaThb B  Ka4eCTBO
MaJIOAUCIICPCHOI'O HAITOJIHHUTEJIA B IPONU3BOACTBEH KOMIIO3UIIMOHHBIX MaTCpHaJIOB.

39



butym, roccumon cmoiia, BTOPMYHBIA TOJUITHIEH, IOJMBUHHIXJIOPHI,
JUTHYUH, TallleHas W3BECTh, 0a3ajJbTOBBIC BOJIOKHA TOXKE CTAINH OOBEKTOM IS
UCCIIEIOBAHUSL.

Pacum¢poka qudpakTorpaMmbl BHIIOJIHEHA C HCHOJIB30aHHEM 0a3bl JaHHBIX
ASTM  (Pucynox Ne3). OCHOBHBIMM MUHEpalaMH CUHTAlOTCd o - kBaph (°);
MyJoaT (*); u MaraeTur (+).

2

a

* MyJuIHT; © 0-KBapiI;
+ MarHeTur
Pucynox Ne 3.
Judpaxrorpamma 30J1011J1aKa
AHTIPEHCKOro yris

|
|

20 T15 0 2@

B pesynbprare mpoBeAEHHBIX KOMIUICKCHBIX HCCIEIOBAaHUMN, OBUIO BBIICHEHO,
YTO PaCCMOTPEHHBIE BHINIE OPTraHOMUHEPAIbHBIC HHIPHIUCHTH MOTYT CTaTh OJHUM
U3 KOMIIOHGHTOB B pa3pabOTKe M TIOMYYEHHH TEXHOJOTHH 3(P(EeKTHBHBIX
KOMITO3UIIMOHHBIX MAaTePHAJIOB U FePMETUZUPYIOUINX MACTHK, IJIs1 CTPOUTENbCTBA U
PEMOHTa aBTOMOOMIIBHBIX JIOPOT.

B uerBeproii rmaBe gucceprauun «HcciaenoBanue u  paspadorka
ONTHMAJBHBIX COCTABOB KOMMO3HIHOHHBIX MAaTePHAJIOB U repMeTH3HPYIOIIHX
MACTHK HAa HX OCHOBe», IOJPOOHO ONHCaHBl pPE3yNbTaThl Pa3pabOTKU
ONTHUMAJBHBIX COCTAaBOB KOMIIO3MUIIMOHHBIX MAaTEpPHAJIOB M T'ePMETH3NPYIONIINX
MAacTHK Ha UX OCHOBE, OTBEUYAIOLINX YCIOBUSIM KapKOTO KJIMMAaTa ¥ BBICOKOTOPBSI.

B mnepByro ouepenp, Obula HCcieIoBaHA W ONpeEJeieHa MOAENbHas
Kommo3unus, cocrosmas Ha 50% u3 6uryma mapku bH-90/10, Ha 26% u3 6utyma
mapkn BbH-70/30, mHa 18% wu3 roccumnonoBoif cMoimsl M Ha 6 % W3 pE3UHOBOU
KpOILIKH, a TaKKe ee cCBoiicTBa. bbima BeIOpaHa ¥ wHccieoBaHa 00pa3loBast
KOMIIO3MIIHS, TJle TemIepaTypa pasmsrdenusi cocrapuia 50-70°C, pactsskumoctu
npu 25°C; 1-3,8 cm, nenutpanus 18-30MM™' U IIPOYHOCTH CLEIUIEHUS ¢ OETOHOM
0,1-0,4 MIla, npu >ToM TemmepaTypa Bapku 180+5°C, a BpeMst BapkH cOCTaBUIO 3
Jaca.

boita ompeneneHa 3HAYMTEIBHOCTH IOKa3zaTeled  (M3MKO-MEXaHHMYECKUX
CBOWCTB MOJICITBHBIX KOMIO3UITHOHHBIX TEPMETH3UPYIOMINX MACTHK B 3aBHCUMOCTH
OT cofepXaHus OMTyMa, OCCHIIOJIOBOH CMOJIbI, PE3MHOBOW MOPOIIKH, JINTHHHA,
BTOPUYHOT'O MOJIMATWICHA U MOJIMBUHIIXIIOPU/A, 0a3aIbTOBOIO BOJIOKHO, TAIICHON
N3BECTH, MEXaHOAKTHBHPOBAHHOTO BOJUIACTOHHUTA M 30JIOIIIAKA.

Kax moxazanu pe3ynbTaThl HCCIEIOBAHUI, C YBEIMUYCHHEM COACPKaHMS OUTyMa
Mmapku BH-90/10, ysrydmmarorcst mokasaTel TeMIIepaTyphbl pa3MArdeHus U MPOYHOCTH
CIEIUICHUsI ¢ OCTOHOM, a WX MEHUTpalusl U PacTSDKHUMOCTh IPH 3TOM IUIABHO
camkatorcs. [Ipn ncronp3oBanmn Omtyma Mapkun BH-70/30 BeiBieHa oOpartHas
3aKOHOMEPHOCTh, T.€. TIOKA3aTeIN PACTHKUMOCTH M TEHHUTPALMH C YBEIUYCHHEM
coziep>kaHusl OMTyMa B KOMIIO3MIIMHM TOBBIIIAIOTCS, @ TEMIICPATypbl CMATYCHUS H
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IIPOYHOCTH CLETIIEHUs ¢ OeTOHOM cHInKatoTcs. Hanbomnee npuemiaeMbIM KOTUIECTBOM
6utyma BH-90/10 xoMno3ummm MO>KHO NpuHATH B npeaenax 30-35%, a g Outyma
mapkn BH -70/30 -20-25%. [lanee ycTaHOBIEHO, YTO TOCCHIIONOBAas CMOJa B
KOMITO3HUIIMH TPOSIBIISIET ceOs MaeHTHYHO ¢ outymoM mapku BH — 70/30.

BBeneHue JMrHuHa B COCTaB MOJEJIBHOM KOMIIO3ULIMH yBEJIMYMBACT €&
($M3UKO-MEeXaHHYECKUEe CBOWCTBA. braromaps Hamuuuio B CBOEH CTPYKType
PEaKIIMOHHOCIIOCOOHBIX THAPOKCHIIBHBIX I'PYIII, TOCCHIIONOBAsi CMOJIa BCTYIAeT B
peakuuio, Mo BO3AEHCTBHEM THAPOKCUIBHBIX Ipymn. B pesynbraTe, oT AelcTBUs
MOJIMKOH/ICHCAIMOHHBIX MTPOIIECCOB, YBETMUMBACTCS CPEIHSS MOJIEKYIIpHas Macca
B CHCTEME MOJEIbHOH KOMIIO3MLMH. B3anmMoneicTBUs MeEXAy JIHTHHHOM U
TOCCHIIOJIOBOM CMOJION MOYHO MPEACTaBUTh B BUJE HIKECIEAYIOMEH XUMUUECKON
peaxuuu:
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IloBbllIeHME TeMIIePATyPbl Pa3sMsIr4eHus, CIEMIeHU ¢ OETOHOM U JIPYTHX
CBOMCTB, OOBSCHSETCS TEM, 4YTO B YCIOBHSIX TIOJIYYCHHUS KOMITIO3MIIMOHHBIX
repMETU3UPYIOMUX MaTepuanos npu Temmneparype 170-190°C  mpoucxomut
B3aUMOJICHCTBHS (hyHKIIMOHATBHBIX TPy MPOJTyKTOB ouryma c
PEaKIMOHHOCTIOCOOHBIMU TPYMIIaMU JIUTHUHA. B pe3ynbTare yBeIMYUBACTCS
CpenHsIs MOJIEKYJIISIpHAs Macca KOMITO3HIINH, COCTOSIIEH 13 OUTYMOB M JIUTHUHA.

VYBenmuueHne KOJIMYeCTBA PE3MHOBOM KPOIIKM B COCTaBE KOMITO3HIIUH
CHOCOOCTBYET 3HAYMTEIILHOMY IOBBIIICHUIO (DU3MKO-MEXAaHMYCCKUAX TOKA3aTeICH,
KpOMe€ MEHUTPAINH, YBEITUICHUS JKe COJIepKaHMsI 0a3aIbTOBBIX BOJIOKOH TIPUBENO K
HEKOTOPOMY YIIYYIICHHIO TEMITEPATYPhI Pa3ITIeHUs] U CHIDKECHHUIO PACTSHKUMOCTH U
neHuTpanuy. [loka3aTenp MPOYHOCTH CICIUICHUS C OETOHOM IIPaKTHYECKU
ocTanock 0e3 u3MeHeHusl. ['alenas u3BeCTh OKa3bIBAET CYIIECTBEHHOE BIHMSHUE Ha
YBEITHMUCHHE (U3UKO-MEXaHMYECKUX CBOICTB KOMTIO3UIIMOHHBIX
TepMETU3UPYIONINX MACTHK, B TOM YHCIIEe, Ha TIPOYHOCTD CICIUICHHUS C OETOHOM 3a
HCKIIIOYEHHUEM TeHUTpaluu. Pe3ynpTaTbl HCCIeNOBaHHS BIUSHUS YKa3aHHBIX
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OpraHOMUHEpaTbHbIX HUHTPEINEHTOB Ha CBOICTBa TePMETH3UPYIOMINX
KOMIIO3UIIMOHHBIX MATEPUAIOB TIOAPOOHO OTMMCAHBI B AMCCEPTAIINY.

Heo0x0auM0 OTMETHTb, YTO TIPH UCIIOIB30BAHNH BOJUTACTOHUTA M 30JI01IIAKa,
CBOWCTB KOMITO3UIIMOHHBIX TEPMETU3UPYIONIIX MAaTCPUAIOB IIOBBICUIIUCH.

C uenplo JNanbHEWIIEro yNydlIeHHsT KadecTBa pa3padaThbiBaeMbIX MAacCTHK,

HaMH Jajiee ObUIO HCCIICIOBAHO BJIHMSHHUE KOJMYECTBA MEXaHOAKTHBHPOBAHHBIX
MEJIKOJUCIEpCHOro BojulacToHuTa (AKB) M 1UIAaKOBOM cMecu Ha Bce CBOMCTBa
KOMITO3UIIMOHHON TepMeTu3upytomeit MacTuku (Pucynox Ne5 u Ne6).

s = [ 7 Pucynoxk Ne 5. 3aBucumoctsb
S 1wl ;. | ) CBOICTB KOMIIO3HIIHOHHOM
= ] £ MACTHKH OT KOJIMY€eCTBA
5 =
E » - frguer s AKTHBHPOBAHHOIO
S
s|E sl 2 wf g BOJLIACTOHHTA.
= =
E |8 g g |- Temneparypa pasMsardenus,
g g_ *l % e 3 2 — pacTsKUMOCTh IIPU
=3 o
5 2l © sl g temnepatype 25° C,
S 3 —nenurpauys 1 4 — MPOYHOCTh
a L) °

w20 e av oo CIIETITeHHs C OETOHOM.

Cogep:anna AxB. C, %

W3 pucynka Ne 5 BUOHO, 4TO KOHLEHTPAT aKTUBUPOBAHHOI'O BOJUIACTOHUTA
YJIydlIaeT KOMIUIEKCHBIE CBOMCTBA TI'E€PMETH3UPYIOIIEH MAaCTUKH. YBEIMUYCHUE
KOJINYECTBA AKTUBUPOBAHHOIO BOJUIACTOHMTA OT 1 10 6 % MOBBICHIO TEMIIEPATYPY
pasmsirdenus ¢ 93°C no 130°C. A kpenocTts clLermIeHus ¢ OETOHOM MOBBICHIIACH C
0,6 MIla no 1,15 MIla. Iloka3zaTenn NEHHUTPAIMM U PACTSHKUMOCTH MpHU
temreparype 25°C coXpaHWIM COOCTBEHHBIC TOKa3aTelH, B COOTBETCTBHUH C
TpeOOBAHUAMH TEXHUUECKHX YCIOBUIT PeCITy OIMKH.

MosxeM caenarb BbIBOJA, YTO AKTUBUPOBAHHBIA BOJUIACTOHUT B W3BECTHOM
CTETICHH UCTIOJIHACT POJIb MOAU(UKATOPA, aHAIOTHYHO ¢ 6utymMoMm Mapku BH-90/10
1 TOCCHUIIOJIOBOM CMOJION. A 3TO IIOKa3bIBAET, YTO IPOU3BEACHHAS KOMIIO3ULIMOHHAS
repMeTU3UpYIOlas MacTHUKa, KMMEeT 3HAUUTEIbHO BBICOKHE IIOKa3aTeld B
CPaBHCHUU C CYIIECTBYIOIMIUMHI MaCTUKAMH.

BbIsBICHO, YTO MITAKOBBIE CMECH OKAa3bIBAIOT CYIIECTBEHHOC BIMSHHE Ha
CBOIfcTBa MOJIENTBHOM KoMmo3uImH (PucyHok Ne 6). YBenmunueHre KomyecTBa NITakoBOr
cMecH ¢ 2 10 7 % MpHBeNo K MOBBILIEHHUIO TeMIepaTypsl pasmsruenus ¢ 89 o 170°C, a
npu Temnepatype 25°C pactsbkerue Bo3pocno ¢ 4,8 1o 7,4 cm. Kpenocts cuennenus ¢
6etoHoM noBeicunack ¢ 0,55 1o 1,4 MIla, a neHuTpanus cHU3MIach ¢ 27 10 24 MM,

35 14r 170 .
s PucyHnok Ne 6. 3aBucnmocTh
30 5 127 & 150 [ 2 o o
4 " g CBOICTB KOMITO3HIITHOHHOM
L] L3 -3
s g w0} 1o} E MACTHKH OT KOJIM4YecTBa
s £ .
£ = £ b IIJIAKOBOU CMECH.
2 2r S 8- 8110 H 1 .
3 g & H — TEeMIIepaTypa pa3MsrdeHus;
P - g sl £l 2 — pacTspkuMocThb pu 250°C;
E: g
E % g 3 — meHuTpanus; 4 —
s Ll L
w0 are o §L [POYHOCTH CLETUIEHHUS C
5 2l s 02 = 6eToHOM.

1,0 2,0 3,0 40 5,0 6,0 7,0
Copepmarme wnaxosan cmec -C, %
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370 03HauaeT, YTO HA OCHOBE MIPOBEICHHBIX UCCIEIOBAHHUMN, MBI MOXKEM MPUHTH

K CICAyromeEMYy BBIBOAY: CMECh MOPOMIKOBUIHOTO IJIaKa B CPABHCHHH C IPYTUMU
OpPraHOMHHCPAJIbHBIMM  HMHIPUANMCHTAMH, CYHICCTBCHHO TIIOBBIIIACT P CI)I/IBI/IKO-

MEXaHUYECKUX CBOMCTB M TEMIIEPATYPY pa3MAr4eHUs MOAEIBHON KOMIIO3ULIAU.
W3yunuB KOMIUIEKCHO BIMSHME OWTyMa, TOCCHUIIOJIOBOH CMOJBI U psifaa

OPraHWYECKUX M HEOPTaHWYEeCKHX WHTPUAMCHTOB Ha (DU3HKO-MEXaHUYECKHE
CBOICTBAa MOJEJIBHOIO KOMITO3ULIMOHHOI'O Marepuaia, Mbl OPULUIM K BBIBOAY YTO
BIIOJIHE peabHO c03/1aTh d(P(PEKTUBHBIC KOMITO3UIIMOHHBIC MACTUKU Ui PE3KO-
KOHTHHEHTaJbHBIX YCJIOBUI Halllel CTPAHBI.

Cocras CO3Z[aHHBII71 KOMITO3WIIMOHHBIX TCPMETUSUPYIOINIUX MACTUK l'IpI/IBe,Z[éH B

Tabmuuax Ne 3 u Ne 4.

Tadauma Ne 3
CocTaB OUTYMHBIX KOMIIO3UIHIA, CO3JAHHBIX HA OCHOBE MECTHBIX
ChIPbEBBIX PECYCPOB

Cojiepkanue HHIPEANEHTOB, MAC.9aCT.
No 22?‘;‘:;5::;‘0“: KM | KTM | KTM | KITM | KTM - | KTM - | KT M-
-100 | -110 -120 -130 140 150 170
1 | burym BH-90/10 (BHHU-V) 35 35 35 30 30 30 30
2 | 'occumnonoBast cmoJa 40 40 30 30 30 28 28
3 | Pe3unHoBas Kpomka 13 13 15 14 10 10 8
4 | Jluraue 3 2 5 2 2 3 3
5 | Bropu4HbIii MOTMITHIICH 3,0 3,5 5 7 7 4 3
6 Bropuussrii no- 5 5 7 8 8 8 7
JIMBHHHJIXJIOPHT
7 | 30710111JIAKOBBIE CMECH - - - 2 4.5 6 7
8 | M3BecTh raiieHas 1,0 1,5 2 2 2,5 3,0 4
9 AKTHBUPOBaHHbIN - - - 3 4 5 6
BOJUIOCTOHHT (AKB)
10 | ba3aibTOBOE BOJIOKHO - - - 2 2,5 3 4
Taoauma Ne 4
Du3uKo-MeXaHnyecKHe CBOICTBAa OMTYMHBIX KOMIO3ULM I
HaumeHnoBanue Mertozb 3HaueHUs MoKazaTeseu
oKazarejei onpezeneHust | KIM | KI'M | KI'M | KI'M | KI'M | KI'M | KTM-
-100 | -110 | -120 | -130 | -140 | -150 | 170
Temneparypa TOCT 26589 | 95 102 | 112 | 125 | 135 | 145 165
pasmsiruenus no Kulll,
C, He MeHee
Temneparypa xpynkoctn | TOCT 11507 | -20 -20 | -22 | =23 | -25 | -26 | -27
o ®paccy, °C, He Bbie
PacTspxumocTs ipu 25°C T'OCT 11056 | 6,2 5,8 5,4 5.0 4,6 42 4.2
[Ipounocts cuensenus ¢ TY-PV3 0,5 0,5 0,7 0.9 1,0 1,1 1,3
6eTonom, MIla 14.04.2004
I'nmy6uHa npoHUKaHUs T'OCT 11501 32 30 28 24 | 19,0 | 16 16
UIJIBI B MM | TIpH
temneparype 25°C
Boponornomenue, % He 601ee 0,2 | 0,2 | 0,18 | 0,18 | 0,18 | 0,17 | 0,16 | 0,15
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Takum o00pa3oM, MOXHO 3aKJIIOYUTh, BIIEPBbIE HaMH pa3pabOTaHBI
3¢ eKTHBHBIE COCTaBBl pPsa KOMIIO3WUIMOHHBIX MAaTepHaJOB M MACTHK JUIs
repMeTH3any 1e(opMaMOHHBIX IIBOB OCTOHHBIX U TPEIIMH ac(aabTOOCTOHHBIX
MOKPBITHI aBTOMOOWIIBHBIX J0opor, cienyrommx mapok: KIM - 100; KI'M - 110;
KI'M - 120; KITM - 130; KI'M -140; KI'M — 150, KI'M-170, cniocoOHbBIX K
SKCIUTyaTal|H IPH TEMIIEPATyPHBIX yCIoBHAX oT MuHyc 30 mo mmoc 170°C.

B nsaroit rnaBe «Pa3padoTka TeXHOJIOTHM MOJy4YeHUS] KOMIO3MLMOHHBIX
MATEPHAJ0B U3 MECTHOIO ChIPbsl H OTX00B NPOM3BOJACTB repMeTH3HPYIOLIUX
MACTHK Ha HX OCHOBe» OIHCHIBAIOTCS PE3yJIbTAThl MCCIEJOBAaHUN O pa3paboTke
ONTUMAJbHBIX  TEXHOJIOTMYECKMX  PEKUMOB  IIOJIYYEHUS  KOMIIO3MLMOHHBIX
MaTepHaioB M A(PQPEKTUBHBIX TePMETH3UPYIOUIMX MACTHK Ha WX OCHOBE. bpumn
pa3zpaboTaHbl Hay4YHO-METOJUYECKHUE NPUHIUMBL I TEXHOJOTUYECKON JIMHUH,
TTO3BOJISIOIIUE oJIy4aTh 2 dhekTuBHBIC COCTaBBI u TIPOU3BO/ICTBA
KOMIIO3ULIMOHHBIX MAaT€pPHaJIOB U T€PMETU3UPYIOLIUX MACTUK, HA OCHOBE MECTHOI'O
U BTOPUYHOTO ChIpbs. C LIENbIO ONpEAETeHHUsS ONTHUMAJIbHBIX TEXHOJIOTHYECKUX
PEKUMOB TIOTyYCHHS TEPMETH3UPYIOMNX KOMIIO3UIMOHHBIX MaTEPHATIOB H3Y4ICHBI
BIMSHUS BPEMECHHM W TEMIIEpaTypsl BapKH Ha (PH3MKO-MEXaHMYCCKHE CBOWCTBA,
pa3pabaThIBacMbIX MapOK KOMITO3HIMOHHBIX TePMETHU3UPYIONIMX MAaCTUK MapKh
KI'M-100, KI'M-110, KI'M-120, KI'M-130, KI'M-140, KIT'M-150 u KI'M-170.

IIpu yBenuueHuu BpemeHH Bapku oT 1 10 7 yacoB u teMmeparypsl ot 120 no
240°C MOXHO HaOIFONATh HICHTHIHBIE PE3YIIBTATH, TO €CTh KPHBBIE, MOKA3bIBAIOT
3aBUCHMOCTh (PU3UKO-MEXaHMUYCCKHX CBOWCTB MACTHK OT BPEMCHHU U TEMIIEPATyphI
Bapku. Ha pucynke Ne 7, mokazaHa 3aBUCUMOCThH (DU3MKO-MEXaHUYECKUX CBOWCTB
KOMIIO3ULIMOHHBIX I'E€PMETU3UPYIOIIUX MACTUK, COOTBETCTBYrOIUX Mapke KI'M-
150 u KI'M-170 or BpemeHn Bapku npu Temmeparype 180+5°C. M3 kpuBBIX
PHUCYHKa BUJHO, YTO C yBEJIMUYEHHUEM BPEMEHH BapKu OT 1 10 7 4acoB MokKasarelnb
TEMIIEpaTyphl pasMsrdeHus gocturact ot 72 mo 170°C, mpodHOCTh cHemienus ¢
o6eronoM yBenmumBaercs oT 0,4 no 1,3 MIlla, mokazatenu pacTsSHKUMOCTH U
MIEHUTpALK CHIKatoTces ot 8,4 10 4 cM u ot 30 1o 14 MM COOTBETCTBEHHO.

3 ur A Pucynox Ne 7. 3aBucumoctb
¢uznKo-MexaHUYeCKHX CBOHCTB
KOMIIO3HIIHOHHBIX
repMeTH3UPYIOLIUX MAaCTHK
mapku KI'M-150 u KI'M-170
0T BPeMEeHHU BapKH IIPH
Temneparype 180 + 5°C
1 — remneparypa pa3msirdenus, °C;
pactspkuMocTb 2 —25°C cm;
3 — nenurpamms, MM
4— POYHOCTD CLEIUICHHS C
6eronom, MIla

30| 12 150 12

25| 10+ 1,0

20| 1101 10,8

MNenmTpaymna-h, mm*

15 06

PacTAMMMOCTb NpH 25°C-0,, ci
TemnepaTypa pasMArYEHHA-T, °C

10 4L 7oL

MpounocTs cuennenna ¢ GeTowom-ox, MMa

1 2 3 4 5 6
Bpemn BapKH-T, 4ac

AHaJOTUYHbIC pEe3yJbTaThl HAOJIONAIOTCS INPHU HM3MEHEHHH TEMIIEpaTyphl
Bapku 10 120-240°C KOMNO3UIIMOHHON repMeTusupymomeid mactuku Mapok KI'M-
150 m KI'M-170 (Pucynox Ne 8). Temmneparypa cMATYEHHS PE3KO M3MEHIETCS 10
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170°C, a xpemnocTs cuerieHus ¢ 6etoHom a0 1,35 Mlla, npu 3ToM pacTsKUMOCTb U
MICHUTPAIHS HE N3MCHSIOTCS M COXPAHAIOTCS B paMKaxX TpeOoBaHMI.

350 14

-
=
<

¢u3nKo-MexaHUYeCKHX CBOHCTB
KOMIIO3UIIIOHHO-
repMeTH3UPYIOLIMX MACTHK
mapkn KI'M-150 u KT'M-170 ot
BpeMeHH BapkHu 4,5 yaca

1 — Temnepatypa cmsryaenus, °C;

2 — pacTsHKUMOCTB [TPU TEMITepaType
25°C, cM; 3 — TIeHUTpanms, MM

4 — IPOYHOCTS CLEIUICHUS ¢ OETOHOM,

MlIla

14 é Pucynox Ne 8. 3aBucumocrtn
<

w
5 2
7 =
1=
¢ Ger

Henntpauns-h, mm™
>
v

=

T
o
s
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™=

B
PacramnamocTs npu 25°C-op, cm
=
-

Temneparypa pasmardenns-T, °C

140 160 180 200 220 -]
Temueparypa sapxr-T, °C

V3 BBIMIEU3IOKEHHOTO CTAHOBUTCSA SICHBIM, YTO TEXHOJOTHMYECKHH PEXUM
OKa3bIBAaCT OILIYTHMOC BO3JCHCTBHE Ha (OPMHUPOBAHHE BAXKHBIX ITOKa3aTelel
FEPMETH3UPYIOIIHUX KOMIO3ULUOHHBIX MarepuanoB. OCHOBBIBAsCh Ha Pe3yJIbTaThl
omnbITa, OBUI Pa3pabOTaH ONTHMAJbHBIA TEXHOJOTMYECKMH PEXUM IOJYYEHHs
KOMITO3UIIMOHHBIX TePMETHU3UPYIONINX MAaTepHaoB, OO0JAJAIOMUX BBICOKIMHI
(U3UKO-MEXaHNICCKUMH U SKCIUTyaTallnOHHBIMU rToka3zaressiMu. (Tabmuma Ne 5).

Tadauua Ne 5
IMoka3aTesn ONTHMAJIBHOTO TEXHOJIOTHYECKOT0 PEKUMA MOJTydeHUsl
repMeTH3MpyIoieil KOMINO3UIHOHHO MaCTUKH

Texnomoruuec Mapka MacTHKH
Kue KI'M-100 | KITM-110 | KI'M-120 | KI'M- | KI'M- | KI'M- | KI'M-
MoKa3aTen 130 140 150 170
Temneparypa 18045 185+5 190+5 195+£5 | 200£5 | 20545 | 21045
Bapku, °C
Bpewms Bapkw, 5-5,5 5-52 48-5 4,5-4,8 4.5 4.5 4,5-5,0
qac.

Kax BugnHO 13 Tabmuibr Ne 5, TexHomorndeckuii peskum st mapka KI'M -100:
BpeMs Bapku 5 — 5,5 yacoB, a Temmeparypa 180+5°C. s mapoxk KI'M -110 n
KI'M - 120 Bpems Bapku Takyke cocTaBisgeT nopsaka 5-5,2 u 4,8-5 yacos, a
temnepatypa 18045 u 190+5°C, coorsercTBenno. B ciyuae sxe KI'M - 130 Bpemst
BapKH MOKHO IIPUHUMATE 4,5-4,8 uacos, a Temneparypa 195+5°C. Jlna mapox KI'M
— 140 u TKM-150 Bpems Bapku 4,5 uyacos, a Temmeparypa 200+5 u 205+5°C
COOTBETCTBEHHO, a Jui1 KI'M-170 Bpems Bapku 4,5-5,0 yacoB, Temneparypa BapKu
210+5°C.

Pe3ynbraTel HCCIENOBaHWI, IPOBEICHHBIX B JIAOOPATOPHBIX YCIOBHSX,
MOCHYXWIN  pa3pabOTKe  BAXHEHIIMX  HAYyYHO-METOAWYECKMX  IPHHIUIIOB
TEeXHOJOTMU TOJy4eHHss M TEXHOJIOTMYEeCKOM JHMHUM JIs TPOU3BOJACTBA
KOMITO3UIIMOHHBIX ~ MaTepPHalioB W3 MECTHOTO W BTOPHYHOTO CBHIpBS W
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TEePMETH3UPYIOMIUX MAacTUK Ha HMX OCHOBE. (CXeMa TEeXHOJIOTUYECKOH JHHUU
Moka3aHa Ha pucynke Ne 9.

EH Tomn EH Soito sty P"“"ﬂ f"“lPW“"“ Mgt nomsmnes, Cmaupunran Basanet  AKTMENAWTPHATaH AKTHERAUITIDINTaH
(BHA - IV) (BHA-V) NONHBKHUN XNOPHA

299999 090

1,2,3,4,5,6 - Emxoctu ¢ py6amkoii u npusoyom; 7,8, 9,10,11,12, 46,49,52-BenTuis;
13,14,15,16,17,18,39,40,41,42 - nozatopsl; 19,20,21,22 - eMKOCTH 151 CBITyYHX MaTEPUAIIOB,;
23,24,25,26 - 3apBuwxkky; 27,28 - uamenbunrteny; 29,30 - cymmiku; 31,32, 37,38 - Bubpocuta; 33,34 -
MEXaHOAKTUBATOPBI; 35,36 - OyHKep cO MIHEKOM; 43,44 - IBYIIHEKOBbIH CMECUTEIb; 45 - peakTop ULt
TIOJTYYICHHUA TCPMCTU3UPYIOIINX MAaTCPHUATIOB U MACTHK] 48,5] - IPUEMHBIC EMKOCTH TOTOBOI
npoaykiuu; 53,54 - ynakoBouHast IMHUS; 55 - cknan; 47,50 - KpaHbI HepeKTIOYeHHs
Pucynok Ne 9. TexHosrornueckasi JIMHUS NMOJYYEeHUS] TePMETU3UPYIOIINX

THAPOU3OJIANUOHHBIX KOMIIO3UIIMOHHBIX MATCPUAJTIOB U MACTUK

Taoauma Ne 6
Pu3uKo-MexaHHYECKHE NMOKA3aTeIH repMeTusupyrommx
KOMITIO3UIIUOHHBIX MACTHK, CO3JAHHBIX HA OCHOBEC pa3p360TaHHOﬁ TEXHOJIOIUn
H OITUMAJBHOI'0 TEXHOJOTHYECKOI'0 pe:KuMa

HaumenoBanue Croco0sl 3HaueHue oKa3aTeyen

rnokasaresei onpenenenus | KI'M | KI'M | KI'M | KIM | KIM | KI'M | KI'M-
-100 | -110 | -120 | -130 | -140 | -150 | 170
TemmepaTypa cMATICHUS T'OCT 26589 | 102 | 113 | 121 | 132 | 142 | 151 172
o Kulll, °C
Temneparypa xpynkoctu | TOCT 11507 | -20 -22 | -24 | -26 | -28 | -30 -30
o ®Ppaccy
PactshxumocTs nipu 25 %C | TOCT 11056 | 6,0 5,6 5,2 4.8 4.4 4.0 4,0
Kpenocts cuennenws ¢ TY-PY3 0,5 0,6 0,8 1,0 | 1,16 | 1,2 1,4
6eTonom, MlTa 14.04.2004
T'OCT 11501 | 32,0 | 29,0 | 27,0 | 23,0 | 18,0 | 15,0 15

IennTpanuns MM-I, npu 25
°C
Bogononiomienue, % He 6omee 0,2 | 0,2 | 0,18 | 0,17 | 0,16 | 0,14 | 0,12 | 0,10
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I'epmerusupyromye KOMIO3UIIMOHHBIE MACTHKM IIOJIy4YeHHbIE HA OCHOBE
pekuMa  pa3pabOTaHHBIX ~ TEXHOJOTMH M CO3JaHHBIX  ONTHMAaJIbHBIX
TEXHOJOTHYECKUX PEKHMOB OTIMYAIOTCA OT YKa3aHHBIX BBIIIE CO3JaHHBIX Ha
OCHOBE ONTHMAJIBHOIO COCTaBa IE€PMETH3HPYIOUIMX KOMIIO3HLUOHHBIX MAaCTHK
BBICOKMMH  (DM3HKO-MEXaHHYECKMMH CBOHCTBamMu. Hampumep, Temmeparypa
pasmsardyenns mactuku Mapku KIM-170 cocrasnser ot 165°C mo 172°C, a
Temmeparypa XpymkocTd mnommsara c¢ -27°C mo -30°C. IlokasaTenqb KpemocTH
cuenneHuss ¢ 6eroHoM BbIpoc ¢ 1.2 MIla no 1.4 MIla, u apyrue noxasarenu
YaCTHYHO TIOBBICHJINCH, M TPU O3TOM COXPAaHMINCh B paMKax TpeOOBaHHA.
PesynpTaTel HccnenoBaHHMN IMOKa3bIBAIOT, YTO CO3AAaBAEMBIE T'€pPMETH3HPYIOLIHE
KOMITO3UIIMOHHBIE MACTUKH 3aBUCAT OT ONTUMAJIbHOIO TEXHOJIOIMYECKOTO PEKUMA,
TO €CTb OT BPEMEHHU U TeMIIEPaTyPbI BApPKH.

B mectoii rinase quccepranuu «IIpakTuyeckue u IKOHOMHUYECKHE ACTEKTHI
CO3JAaHHBIX  TeXHOJIOTUH,  MO3BoJfIIOIIMe  MOJay4YaTh 3¢ deKTHBHBIE
KOMINO3ULIHOHHBIC MATEPHAJIbI M TePMETH3UPYIOIINE MACTHKH Ha UX OCHOBeE»
MIPEACTABICHBl PE3yNbTAThl HAYYHO-NIPAKTHYCCKUX M IKOHOMHUYECKHX AaCIEKTOB,
pa3pabOTaHHBIX COCTaBOB M  TEXHOJOTHS  IIOJNydCHHS  KOMIIO3MIIMOHHBIX
FepMETU3UPYIOIIMX MAaCTUK IUIi HNPUMEHEHHs IPH CTPOUTENBCTBE M PEMOHTE
aBTOMOOMIILHBIX JTOPOT.

B 2012-2014 rogax Oblna co3/maHa M CMOHTHPOBAHA TEXHOJOTHYECKAs JIMHUS
JUId TOTy4€HHs] KOMIO3WUIMOHHBIX MAaTepUalioB U TE€PMETH3HPYIOIINX MACTHK:
KI'M-100, KI'M-110, KI'M-120, KI'M-130, KI'M-140, KIM-150 u KIM-170 Ha
6aze Crenuanu3upOBaHHOTO TOCYJAPCTBEHHOTO PEMOHTHO-IKCILTYaTallHOHHOTO
MPEANPHUATHS M TI0 COACPKAHWIO ABTOMOOWJIBHBIX JOPOT MEXKIYHAPOAHOTO W
rocynapctBennoro 3HaueHus (CI'POIICAMI3) «Bocrtounoe» mpu ['AK
«Y3aBTORYI.

B anpesne 2014 rona 010 BRIMYIIEHO HA OCHOBE Pa3pabOTaHHOHN PeLEenTyphI 5
OTIBITHO-TIPOMBIIIUICHHBIX TAPTHH KOMITO3HIMOHHBIX TEPMETH3HUPYIONNX MAaCTHK
110 2 TOHH Ka)KJasl, B 00IIel CII0)KHOCTH Maccoi 10 ToHH.

[IpoBeneHB!  OMBITHO-IMPOU3BOACTBEHHBIC HUCHBITAHUS MPOOHBIX MApTHH
KOMITO3HUITHOHHBIX TepPMETHU3UPYIOMTIX MAacTHK, MyTeM 3aITOJTHEHUS
JeopMaIOHHBIX [IBOB OCTOHHBIX M TPEUIMH MOKPBHITHH aBTOMOOWIIBHBIX JOpPOT
«beiiney-byxapa-Camapkann-TamkeHT-Auamkan». [lodydeHbl MONOKUTENbHBIE
pe3yabTaThl ¢ PEKOMEHAAIMSIMH I IPUMEHEHHsI OCTOHHBIX U ac(halbTOOCTOHHBIX
MOKPBITHHA  JTOPOT, OSKCIUTyaTHUPYIONMXCS B KIMMAaTHYECKHX YCIIOBHAX Hamlel
pecriyOnukn W Apyrux crpaHax lleHTpanbHO-A3uarckoro peruoHa (AKT 00
UCTIBITAHUM MPUJIATaeTcs B TUCCEPTAIUN).

Pe3ynbpTaThl MPOBEICHHBIX OMBITHO-IPOU3BOACTBCHHBIX HCIBITAHUI ITOKA3aIIH,
YTO HCTIOJIBb30BAHUE PA3PAOOTAHHBIX KOMITO3HIMOHHBIX T€PMETU3UPYIOMINX MACTHK
HO3BOJISIET DKCILIyaTHPOBaThcs B Hpejeiax TemiepaTypsl oT -30°C mo + 170°C,
YBEIHUYUTH B 2,5-3 pa3a Cpok cioykObl MACTHKH B YCJIOBHAX Halleil pecryOnuKku u
IpyTHUX pectryonuk crpan LleHTpansHol A3um.

Texnuko-skoHomuueckast 3p(OEKTHBHOCTE OT TPHUMEHEHHsS pa3pabOTaHHBIX
KOMITO3UIIMOHHBIX ~TE€PMETH3MPYIOIIUX MACTHK, paccuuTaHa [0 HW3BECTHOU
METO/IHKE.
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Pacuersl mokaszanu, 4TO SKOHOMHYECKas 3(P(EKTHBHOCTb, NPH BBIIYCKE U
ncrione3oBannd 1000 ToHH, pa3pabOTaHHBIX  HAMH, KOMIO3HMIIHOHHBIX
TepPMETHU3UPYIOMNX MACTHK, 3a CUET IOBBIIICHUS CPOKa CIyXObI MacTHkH 2,5-3
pa3a, ©0e3 ydera TOBBILICHUS pabOTOCIIOCOOHOCTH M JOJTOBEYHOCTH
aBTOMOOMIIBHBIX JTIOPOT, COCTABIISIET OoJiee 2,5 MIIPA. CyM.

3AK/IIOYEHHUE

1. PexkoMmeH/IOBaHa HAyYHO-TEXHOJOTHMYECKAs OCHOBA ISl  IOJTYyYCHUS
3¢ }eKkTHBHOrO cocraBa MacTHK, CIIOCOOHBIX K HCIIOJIB30BAHHUIO NPH TEMIEpaType
ot munyc 30 go mmoc 170 rpagycoB, TO €CTh, IPU AKCTPEMANIBHBIX KITMMATHUECKUX
YCIOBHAX, JUIS TEPMETH3alNN TPEIINH ac(aabTOOCTOHHBIX M Je(hOPMAIIHOHHBIX
IIBOB OCTOHHBIX IOKPHITUH aBTOMOOWMJBHBIX JOPOT, JUIS TIOBBILICHUS HX
N3HOCOYCTOWYHMBOCTH M JOJITOBEYHOCTH IKCILTyaTaIUH.

2. BrIABICHA 3aKOHOMEPHOCTh BO3ACHCTBHSA TEXHOJIOTHUECKUX ITAPAMETPOB
Ha (U3MKO-MEXaHHUYECKHE CBOICTBA KOMIO3HIMOHHBIX T'€PMETH3UPYIOMINX
MacTHK, Ha OCHOBE MOJICJILHOM KOMIO3UINH, cojepkaiiei: 50% ouryma mapku BH
90/10, 26% Outyma wmapku BH 70/30, 6% pe3unoBoil kpomku u 18%
TOCCHITONIOBOM cMoITBL. [Toka3aHo, 9TO ¢ yBETHUEHHEM COJCpKaHUSA OMTyMa MapKu
BH-90/10 ynyurraercss Temreparypa pasMsaTdeHHss W MPOYHOCTh CICIUICHUS C
0eTOHOM, a ITTOKa3aTelH MEHUTPAIMU U PacTsDKMMOCTH IUIABHO CHIDKaroTcst. [lpn
ucrnons3oBaHnu 6utyma MmMapku BH-70/30 BbIsfiBieHa oOpaTHash 3aKOHOMEPHOCTb,
T.. TapaMeTpPhI PACTSHKUMOCTH U TICHUTPALINH C YBEIHUICHNEM COJep KaHMsI ONTyMa
B KOMIIO3MIMM TMOBBIIACTCS, @ IIOKA3aTeld TEMIEPaTypbl pa3MsATrdeHUs W
IIPOYHOCTH CIEIJIEHUs ¢ OETOHOM CHMXkaeTcs. ['occumonoBas cMona BeleT ceds B
MOJICTFHON KOMITO3HIINH HACHTHYHO ¢ 6butymoM Mapku BH-70/30, a mpu BBeneHNN
BTOPHYHOTO TTOJIM3THIICHA U TIOJIMBUHIIXJIOPH/IA, CYIIIECTBEHHO YITydIIaeT (hU3NKO-
MEXaHHUYEeCKHE CBOMCTBA pa3padaThiBacMON KOMIIO3UIIMY, 332 CUET ITOBBILICHUS €
MOJIEKYJISIPHOTO Beca.

3. VYcraHoBneHa 3aKOHOMEPHOCTh B3aMMOJCHCTBHS OpPraHOMHHEPAIBHBIX
WHIPETMCHTOB (M3BECTh TralleHas, pPE3WHOBas KpOIIKa, JIMTHWH, 0a3ajJbTOBOE
BOJIOKHO, MEXaHOAKTHBUPOBAHHBIA BOJUIACTOHUT M 30JIOLINIAKOBas CMECh) C
KOJIMYECTBOM HMX B  MOJEIBHONH KOMIO3MIUH. XHMHUYECKHE IPOIECCHI,
MIPOTEKAIOMNE MEXJIy HHUMH C 0Opa3oBaHHEM BOJOPOIHBIX CBS3E€H, NMPUBOAAT K
MOBBIICHUIO  (DOPMUPOBaHMS  (PU3MKO-MEXAaHWYECKHX M DKCIUTYyaTAl[MOHHBIX
CBOWCTB MOJy4aeMbIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB U TePMETUZUPYIOIUX MACTHK
Ha UX OCHOBE. TakuM 00pa3omM, ¢ yBEITHUCHNEM COCPKAHUSA Pe3NHOBOH KPOIIKH, B
COCTaBC KOMIIO3WIHUM, HAOJIONACTCsl 3HAYUTEIBHOE  yIydlleHHe (H3HKO-
MEXaHUUYECKUX II0Ka3aTedel, 3a HWCKIIOUCHHWEM IICHUTpaluHu. A yBeIMYCHHE
cofepKaHusl 0a3aIbTOBOTO BOJIOKHA CIIOCOOCTBYET YIYYIIEHUIO TeMIepaTyphl
CMSTYCHHUS, CHIDKCHHWIO PACTSDKAMOCTH W TICHWTpAIMH, TPU 3TOM ITOKa3aTenb
MIPOYHOCTH CLEIUICHUS ¢ OETOHOM NPAKTHYECKU ocTaeTcst 6e3 n3MeHeHui. ["amenas
N3BECTb, MEXAaHOAKTUBHPOBAHHBIM BOJUIACTOHMT W  30JIOLIIAKOBAas  CMeECh
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CYLIECTBEHHO  YJIyUIIAlOT  (U3UKO-MEXaHHYECKHE  IOKa3aTelu, OCOOEHHO
TEeMIIepaTypy CMATYCHHS, 38 UCKITIOYCHUEM eHUTPAIHN.

4. OcCHOBBIBasCh Ha OJKCIICPUMCHTANBHBIX JAHHBIX, OBUTH OIPEICICHEI
ONTHUMAaJbHbIE COCTaBbl FEPMETUUPYIOIIMX KOMIO3MLIHUOHHBIX MacTuK: KI'M-100;
KI'M-110; KT'M-120; KI'M-130; KI'M-140; KI'M-150; KI'M-170, ¢ 3anaHHbIMA
(U3NUKO-MEXaHNYECKUMH W OKCIUTyaTallHOHHBIMH ~ CBOWCTBAaMH  CITOCOOHBIX
9KCIUTYaTUPOBATHCS IPU PE3KO-KOHTUHEHTAIbHBIX KIMMAaTUUYECKUX YCIOBUSIX CTpaH
LenTpanbHoit A3HH.

5. DKCHUepUMEHTaNbHO J0KAa3aHO BIMSHHE TEXHOJOTHYECKHX IapaMeTpPoOB
Bapku Ha (OpMHpOBaHHE (PH3UKO-MEXaHHUECKHUX CBOMCTB KOMIO3HUITHOHHBIX
FEePMETH3UPYIOMIMX MAacCTUK. YCTAaHOBJEHBI ONTHMAJbHbIE PEXUMbI BapKu IS
KaXI0W KOHKPETHOW MapKH, KOTOPbIe HECKOJIBKO OTIMYAIOTCSA OT PEKUMOB BapKu
mozenbHbix cmeceil. Tak, mans mapku KI'M -100 Bpemst Bapku 5 - 5,5 wacos, a
temnepatypa 180+£5°C. Jlns mapok KI'M -110 u KI'M -120 BpeMsi Bapku Takxke
cocrasiser nopsaka 5 - 5,2 u 4,8 - 5 uacos, a Temneparypa 185+5°C u 190+5°C
cootBercTBeHHO U 11 Mapok KI'M -130 u KI'M -140 Bpems Bapku 4,5-4,8 gaca, a
temnepatypa 195+5°C u 200+5°C, a taxxe ang KI'M -150 u KIT'M-170 Bpems
Bapku 4,5 u 4,5-5,0 yac, Temneparypa 205+5°C, 210+5°C, cooTBeTCTBEHHO.

6. Co3maHbl HAy4YHO-METOIUYECKHE NPUHIUIBI TEXHOJOTMH INPOU3BOJACTBA
TePMETH3UPYIONINX KOMIIO3UIIMOHHBIX MaTepHaJOoB M MAacTHK Ha WX OCHOBE,
KOTOpBIE€ MO3BOJISAIOT NOJIy4YaTh MEPMETU3UPYIOLIME KOMIO3ULIMOHHBIE MACTUKU C
3apaHee 3aJlaHHBIMU CBOMcTBaMH. Ha OCHOBe 3THX NpUHLIMNOB pa3paboTaHa U
ocBOeHa (P (EKTUBHAS TEXHOJOTMYECKas JTHHUS TONYyYCHHS T'epMETHU3UPYIOLINX
KOMITO3UIIMOHHBIX MacTHK B CHeMaIN3upOBaHHOM TOCYAapCTBEHHOM PEMOHTHO-
9KCIUTyaTallMOHHOM  MPEIIPHITHE 10 COACPKAHHWI0 aBTOMOOWIIBHBIX JOpOT
MEXyHapOIHOTO u roCy1apCTBEHHOIO 3HAYCHUS (CTPOIICAIMI3
«Boctounoey). B mepByro ouepenp, OHa BKIIOYAET B ceOs, MPOIECCHI MTOATOTOBKI
OWTYMOB, TOCCHIIOJOBOW  CMOJIBI,  PE3WHOBOM  KPOIIKHW,  MHHEPAIBHBIX
HMHTPEUEHTOB: H3BECTH, 6a3a1bTOBOIO BOJIOKHA, AKTUBUPOBAHHOTO
TOHKOM3MEIbUCHHOTO BOJUIACTOHUTA M 30JIOIUIAKOBBIX CMECEH, C MOCIEIYIOIINM
MOJy9eHHEM Ha UX OCHOBE TePMETH3NPYIOMNX KOMITO3HIIMOHHBIX MACTHK.

7. BblmymieHa — ONBITHO-NPOMBILUIEHHAS — MapTHs ~ KOMITO3ULIMOHHBIX
FePMETH3UPYIOMIUX MACTHK Pa3IU4YHON MapKd Maccoil B, HA OCHOBE MECTHOTO U
BTOPHYHOTO CBHIPBS 10 TOHHAM, pa3pabOTaHHBIX MO PELENTypaM Ha ONBITHOW Oaze
Crennanu3upoBaHHOTO rocy1apCTBEHHOTO PEMOHTHO-3KCIUTyaTallMOHHOTO
HNPSANPHUATAS M IO COACPKAHUIO ABTOMOOHJIBHBIX JOPOT MEKIYHAPOIAHOTO W
rocynapctBenHoro 3HaueHuss (CI'POIICAZIMI3) «Bocrtounoe» mpu ['AK
«Y3aBTOy». JIOpPOKHO-IKCIUTyaTAlHOHHBIC WCIBITAHAS MPOBEACHBI METOIOM
3aITOJTHEHUS TePMETU3IUPYONTIX KOMIIO3HUIIHOHHBIX MAaCTHK IS e(pOPMAaIIOHHBIX
IIBOB OCTOHHBIX M TPCHIMH ac(albTOOCTOHHBIX IOKPHITHH MAaruCTpatbHOU
aBTOMOOMIBHOM noporu «beitney — Byxapa - Camapkann - TamikeHt - AHIKaH»
npotsbkeHHocThio B 10 kM. Kak mokasanmum  ucmblTaHws, pa3paboTaHHBIC
KOMIIO3UIIMOHHBIE MACTUKU U MO CeH JNeHb COXPaHSIOT CBOM 3KCILTyaTallMOHHbIE
XapaKTePUCTHKH, a J(PPEKTUBHOCTh COCTaBWIa 25 MWDIMOHOB cym. [lpu
ncrione3oBaHnd 1000  TOHH  TepMeTH3WpYIOIIEeH  MacTUKH,  OXKHIaeMas
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SKOHOMMYEcKass S(PQPEKTUBHOCTh cocTaBUT 2.5 wmuwummapaa cyM. Osxujaemas
9KOHOMHYECKast 3(pGEKTHBHOCTh, OyAeT HOCTHTHYyTa 3a CYET MECTHOTO
MIPON3BOJICTBA TEPMETH3HMPYIONIEH KOMITO3UIIMOHHONH MAacTHKH W OTPaHMYCHHS
UMIIOPTA MAacTHUKH H3-3a pyOeka, 32 MHOCTPAHHYIO BaJIOTy, a Takxke, 3a CUér
YBEIHUYCHUS CPOKA SKCIUTyaTallud CO3AAHHON MACTHKH, KOTOpasl MPEBBIIIAET CPOK
TOJIHOCTH CYHIECTBYIOIIMX BUOB MacTHKH B 2,5-3 pasa.
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INTRODUCTION (annotation of doctoral dissertation)

Actually and relevance of the subject of dissertation. Currently constantly
is growing demand for improvement of the technical condition of the transport
industry and the development of a network of transport communications in the
world. In this regard, particular attention is paid to the establishment and efficient
production technology of composite materials and mastics based on them to fill the
expansion joints of concrete and asphalt concrete pavement cracks.

In the years of independence, the development of transport and
communications system of Uzbekistan were carried out the work of strategic
importance, provided transport independence and created an integrated national
transportation system that connects all regions of Uzbekistan. An efficient transport
system created in our country plays a key role in appearance-economic development
communication and integration with the world countries. To date, we identified
trends in the reform of the transport system and work began on the creation of an
integrated transport system in the country, identified the urgent tasks to improve
competitiveness in the road and rail networks in the regions.

In the highlands and hot conditions, i.e. sharply continental climate, it is an
important task to improve effectiveness of the use of airfields, bridges, covered
roads with concrete, reinforced concrete, asphalt coverings by means of expansion
joints of concrete and cracking of asphalt roads, sealing composite cements, in
connection with that, it is focusing on the following tasks: development of an
effective composition and technology of thermal frost-resistant sealing of composite
materials and mastics based on the use of local raw materials and ingredients
obtained from industrial waste, determination of optimal process parameters for the
production of sealing composites, and cements developed their basis; improve the
use of the term compositionally-sealing mastic through the process control, the
development of the technology of composite materials and sealing mastic, based on
them. Thesis topic is explained by the implementation of the scientific research in
this area.

This dissertation research in some extent contributes to the fulfillment of the
decree of the President of Uzbekistan No. UP-2313 on March 04, 2015 «About
program of the measures for structural reforms, modernization and diversification of
production in 2015-2019», and decree of the President of Uzbekistan No. PP-4707
of March 6, 2015 «About program of the measures for ensuring the restructuring,
modernization and diversification of production in the 2015-2019», as well as other
regulatory legal instruments adopted in this area.

Compliance of the research with priority areas of science and
technological development of the Republic of Uzbekistan. This dissertation
research is carried out in accordance with the priority areas of science and
technology of the Republic VII: «Chemical technology and nanotechnologies».

The review of international research studies on the subject of the
dissertation'. The scientific research aimed for improving the quality of the sealing

'Review of foreign scientific researches by the theme of dissertation was made on the base http://www. u-tokyo.ac.jp;
http://www. mdrc.org/projekt /guide; http://www. international.unina.it; http://www. uni-weimar.de; http://www.
msu.ru; http://www. makro.ru; http://www. makromol.kiev.ua; http://www. vatp.lv and other issues.
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composite mastics are carried out in the leading research centers and higher
educational institutions of the world, including Tokyo University (Japan), State
University of New York (USA), I University of Naples (Italy), Weimar State
University (Germany), Moscow  State University, Institute of Macromolecular
Compounds and Chemical Physics Institute at the Russian Academy of
Sciences (Russia), Institute of Macromolecular Chemistry of the Academy of
Sciences of Ukraine (Ukraine), Institute of Wood Chemistry of the Academy of
Sciences of Latvia (Latvia), as well as in the State Unitary Enterprise «Fan va
Tarakkiyot» at Tashkent state technical University.

As a result of studies conducted to obtain compositions of organic-powdered
ingredients and organic ingredients as well as the production of cements with
different properties have been made a number of achievements. In particular, it was
developed the technology development of composite polymeric materials with high
physical and mechanical properties, due to the physic and chemical treatment
(University of Tokyo, Japan); was developed a new method for the preparation of a
thermoplastic ~ polymer, using sonication (State University =~ of New
York, USA) developed the technology development of polymer compositions
having a new hybrid of nanostructure-based organic-ingredients having different
structures and properties (II University of Naples, Italy) created the synthesis
technique, a method of mixing the organic-ingredients powdered component
materials that are wear-resistant and have a different color (Weimar State
University, Germany), established procedure for the preparation of high-molecular
compounds having high heat resistance, a method of physical and chemical
treatment (Moscow State University, Russia) developed composite polymeric
materials by mixing high strength and anti-friction nanofillers having modified
nanostructure (Institute of Macromolecular compounds, Russian).

In the world of a number of studies carried out to improve the sustainability of
road effectiveness using mastic sealant composition by filling the expansion joints
of concrete surfaces and cracks of asphalt road surfaces. In particular, research is
being conducted in the following areas: improving the adhesion of the fortress,
increased wear resistance, frost and thermal stability of polymer-bitumen
compositions; receiving supplements on the basis of bitumen cleared of paraffin
and sulfur; efficient use of composite cements resistant extra high and low
temperatures, improved extension of the use composition-hermetic mastics through
process control, development of technology for effective sealing mastic, a chemical
modification of existing composite materials .

The level of knowledge of the problem. In the future development and
creation of composite polymer materials and sealing mastic on their basis a
significant contribution made by scientist A. Hayashi, S. Hulemand, R. Morgen, A.
D'Amore, D. Amore, D. Jully, G. Akovali, N.S. Yenikolov', A.A. Berlin?,

! Enikolopov N.S., Berlin A.A., Valfson S.A., Negmatov S.S. The basics of development of polymeric
materials. - GFR, USA, JAPAN, «Springer» publishing, 1986/-220 p.

% bepmun A.A., Borstcon C.A., Oumvsia B.I'. TIpHHITMITB CO3/1aHHs KOMTIO3HITHOHHBIX MOJTMMEPHBIX
MarepuaioB. — M.: Xumus, 1990. — 240 c.

54



S.N. Zhurov, V.V. Korshak, M.S. Akutin, Yu.S. Lipatov’, F. Mettyuz*,
Zh Kh. Khalikov, S.S.Rashidov’, A.Kh. Yusupbekov. And the development of
technologies of reception of products dedicated from their work: A. Kumar, M.
M. Perlman, B. Arkes, S. Geracaris, R. Goudhue, A.A. Askadski®, V.A. Beliy’,
Al Sviredenok, M.I. Petrokovets, A.D. Yakovlev, V.G. Savkina, A.V. Struk®,
V.P. Solomko’, A.A. Riskulov'®, A.S. Ibodullaev'!, L.N. Oblakulov and others.

Scientific research work aimed for the development of new compounds and
technologies for the production of sealing materials and cements showed that to
date, there is already some progress in this area. It should be noted that imported
sealing mastic, by European standards, not effectively perform their functions in a
sharply-continental conditions of our country, where temperatures drop in the
winter, the road surface is from -5 to -30 ° C, and in the summer of 90 ° C. to 150-
170°C.

Insufficient adhesive strength, abrasion resistance, waterproofing and heat
resistance of the existing sealing mastic, at high temperatures, and their
low resistance to cracking at low temperatures in winter, as well as the high salinity
of soil leads to destruction, as the joints of concrete and cracks of asphalt concrete
pavement roads, bridges and airfields. All this leads to a significant reduction of
their service life, which results in lowering the durability of roads, that is, the timing
of trouble-free operation of concrete and asphalt pavements, as well as significantly
increase the material and technical costs of repair work.

The development of optimal compositions and process parameters of
obtaining much better sealing of composite materials and mastics on the basis of
available and inexpensive local raw materials and industrial production waste,
which allow to receive the sealing mastic having high physical-mechanical
performance and durability and waterproofing. This in turn will contribute to
increased productivity of working life and, ultimately, the durability of concrete and
asphalt roads, which was the subject of this thesis work.

3 JTunaros FO.C. ®U3HKO-XUMHYECKHE OCHOBbI HATIOIHEHHbIX noaumepoB. — M.: Xumust, 1991. — 260 c.

4 MarThi03 ®., Pomeroc P. KoMnosuimonnbie maTepuainbl. Mexanuka u rexHomnorus. — M.: Texxocdepa,
2004. — 406c¢.

* Pammziosa C.111. Beejienue B XMMHIO BHICOKOMOIEKYIAPHBIX coemunennii. —T.: Haspys, 2014. -194c.

¢ Askadski A.A. Computational Materials Science of polymers. Cambridge. Cambridge International Science
Publishing, 2003. - 695 p.

7 Benwiii B.A., Cupunenox A.W., Ierpoxosenr M.U., Capkun B.I'. TpeHne u M3HOC MATepUanoB Ha
OCHOBE OIMMepoB. — Munck: Hayka u texnuka, 1976.- 432 c.

8 Crpyk B.A. ITporpeccuBHbIe MAIIMHOCTPOUTEIbHBIE TeXHOTOTHH. — M.: Criextp, 2012. — 366 c.

? Conomxo B.II. HaronmseHHbIe KpucTaLIM3upyommecs noituMepsl. — Kues: Haykosa mymka, 1980. -264
c.

1 Prickynos A.A. HaHOKOMITO3MIIMOHHBIE MaTepHaIbl HA OCHOBE COBMEIIEHHBIX MATPHIT VISl 3aIUThI
nokpertuii. — T.: M3n-Bo HanmonansHoit 6ubnuorexn Y30ekucrana um. Anumepa Hasou, 2010. — 304 c.

" U6omynnaes A.C., Temabaea D. ccnenopanue npouecca 06pa3oBaHus IaCTOMEPHBIX KOMIIO3HIIMI. —
T:Wnwm 3ué, 2014. — 194 c.
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Connection of the thesis research with the thematic plans of research
scientific work.The dissertation research was carried out within the scope of the
plan of research works and projects of the State Unitary Enterprise «Fan va
Tarakkiyot» on the theme of ID-5-003 «Design and development of technology,
production import substitution of heat and wear-resistant composite polymer
materials for repairing asphalt roads on the basis of local and recycled materials»
(2009-2010); ID-2011-5-3 «Using of resin in the manufacture of powder composite
materials for use in various branches of industrial production» (2011-2012) [-2014-
7-2 «Design and development of an efficient technology for production of
composite cements for construction and repair of roads» (2014-2015) I0T-2015-7-
17 «Development of methods for producing composite's organic-hermetic materials
for road construction and the development of production technology» (2015-2016)
and 1-2015-7-16 «Development and exploitation of production technology and
the use of composite asphalt concrete in road construction» (2015-2016).

The purpose of the research is the establishment of effective structures and
optimal technological regimes for production of composite materials and sealing
mastic based on them.

The research objective:

research of physical and chemical properties of selected ingredients based on
local raw materials and production and industrial waste;

research of patterns of formation of physical and mechanical properties of
composite materials developed sealing depending on the type, structure, content and
ratio of organic-ingredients from local and recycled materials;

development of effective compositions of composite materials obtained on the
basis of local raw ingredients and production and industrial waste, sealing roads by
filling them;

identification and establishment of optimal technological parameters of the
production of composite materials and sealing mastic;

development of scientifically - methodical principles and development of
production technology of composite sealing mastic on the basis of local raw
materials and waste production, the organization of manufacture of pilot batches, as
well as the development of technical specifications for them.
development of production schedules for a sealing composite materials and mastics
based on them, as well as conducting research and manufacturing test designed
sealing composite cements in road conditions and the calculation of technical and
economic efficiency of their use in the removal of concrete joints and cracks of
asphalt roads.

The objects of research are bitumen BN90/10, BN70/30 viscous resin,
oxidized resin, micronized rubber crumb and slaked lime, lignin, mechanoactivated
wollastonite, basalt fiber, ash and slag mixture and etc.

The subject of the research is composite sealing mastic on the basis of
organic and inorganic ingredients.

Research methods. for carrying out of this work physical and mechanical,
physical-chemical (penetrometr, ductilometr, frass, IR spectroscopy, optical
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microscopy, X-ray diffraction, differential-thermal, etc.), methods of research and
analysis were applied.

The scientific novelty of the thesis research is as follows:

it was created sealing composite e materials and compositions on their basis
with improved thermal resistance to frost, deformability ability, as well as high
adhesion, and other physical and chemical properties on the basis of local raw
materials and production and industrial waste, for sealing joints of concrete and
cracked asphalt covering roads and airfields operated in temperature conditions
ranging from minus 30 to plus 170°C;

it was defined physical and mechanical properties and composition
depending on the structure, composition, and the ratio of organic-ingredients from
local and recycled materials to create composite sealing mastic for the filling of
concrete joints and cracks of asphalt concrete coatings of highways;

develop methods to improve the physical and mechanical and operational
performance sealants and mastics composite materials based on them, by doing
them in physical-chemically =~ modified and  clockworks activated organic-
ingredients, as well as to improve their resistance to heat and cold;

it sets the basic physical and chemical laws of influence of technological
parameters on the physical and mechanical properties of composite materials
developed for sealing joints and cracks of asphalt concrete road surfaces;

was developed the optimal technological modes of obtaining sealants and
mastics composite materials on their basis to ensure high physical and
mechanical s and performance and thus performance and durability in a sharply -
continental climate.

The practical results of the study are as follows is as follows:

proposed methods for developing the most effective composite polymer
materials for sealing mastic based on them and control their properties through a
targeted selection of appropriate organic-ingredients from local raw materials and
industrial waste, exploiting th smiling in a temperature range from minus 30 to plus
170°C;

shows that developed composite compositions of mastic, because of their good
adhesion, mechanical and sealing performance, can improve the performance and
durability of roads and bridges and airfields;

The reliability of the obtained results proved a set of used physical and
chemical research methods: infrared spectroscopy, optical microscopy, X-ray,
chemical and differential thermal analysis and physical-mechanical techniques
(softening temperature, depth of needle penetration, adhesion strength to concrete)
and other.

Theoretical and practical signification of the research findings. The
theoretical significance of the results is to establish the correlation of basic physical,
mechanical and performance properties of the chemical composition,
microstructure, and ratios of components of the sealing composite materials based
on organic and inorganic ingredients, allowing to establish the optimum
composition and technology acquisition mode sealing composite cements with high
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adhesion, mechanical and performance properties. To create a warm-cold-resistant
sealing mastic, operated at temperatures from minus 30 to plus 170°C.

The practical significance of the work lies in the fact that the application of
newly developed our composite sealing materials mastics service life is increased
by 2.5-3 times, when filling and expansion joints of concrete and cracks of asphalt
concrete pavement of roads, airfields.

Implementation of the research findings. Based on the results of research on
the development of composite materials and sealing mastic based on them, which
were obtained from local materials, achieved the following:

on the method of producing composite bitumen, received a patent by the
Agency of Intellectual Property of the Republic of Uzbekistan for the opening (NO.
IAP 04849, 2014). As a result, the opportunity to use a durable road, through the
improvement of the properties of asphalt concrete pavement by using a composite
of bitumen.

in the production of composite sealing mastic for the filling of joints and
cracks of asphalt concrete coatings of highways - it was granted a patent Intellectual
Property Agency of the Republic of Uzbekistan on the opening of (No. IAP 04848 -
2014). This method makes it possible to increase the efficiency of roads with
reinforced concrete floors and asphalt roads in 2.5-3 times in a manner sealing
joints and cracks using mastic;

the developed technical condition of obtaining a composite sealing materials to
fill the expansion joints of concrete and asphalt concrete pavement cracks
approvedby SJSC «Uzavtoyul» from aprel 15, 2010 rejisteredby Agency
«Uzstandart» from aprel 15, 2010 and validaty is extended to December 31, 2018
(reference Agency «Uzstandart» from November 4, 2016 Ne 05/4167);

on the VII Republican fair of innovative ideas, technologies and projects
(2104) The State Unitary Enterprise «Fan va taraqqiyot» and the specialized state
maintenance company for maintenance of roads of international and national
significance (SGREPSADMGZ) «Eastern» signed business contract (References of
Committee for coordination of science and technologies development ®TK
0213/750 from 7" November 2016 and SGREPSADMGZ «Eastern» Ne 954 from
25" August 2016). As a result of using of 10 tones of composite hermetic mastics in
the construction and repairing highway «Beyneu-Bukhara-Samarkand-Tashkent-
Andijany» with length of 10 km the usage of automobile roads increased for longer
time.

Approbation of the work. The research results announced in the form of
lectures and tested atnational and international conferences. Among them: the
Republican Scientific-Technical Skye Conference of Young Scientists, held
between higher education institutions «nanocomposite materialsy (Tashkent,
2009); Scientific and technical conference «Actual problems of chemistry»
(Samarkand, 2009); Republican scientific-technical conference «Technologies of
processing of local raw materials and products» (Tashkent, 2009); Republican
scientific-technical conference «Actual problems of innovative technologies for
recycling in the chemical and food industries as well as oil and gas» (Tashkent,
2010); VI International Scientific Conference «Modern technologies and
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innovations mining industry» (Navoi, 2011); Republican scientific-technical
conference of young scientists held between higher education institutions , «New
composite materials based on local and recycled materials» (Tashkent, 2011); XII
GEP Congress, Granada, Spain (Spain, 2011); 6 "International, Conference on the
Times of Polymers has (the Top) and Composites. Ischia. Italy (Italy,
2012); Republican Scientific and Technical Conference of Young Scientists, held
between higher education institutions , «New composite materials based on organic
and non-organic ingredients» (Tashkent, 2012); Porous Powder A and International,
Materials Symposium and Exhibition Exhibitions, the PPM-2013, Turkey,
(Turkey,2013); International scientific but Technical Expert Conference «Resource
and energy-saving environmentally friendly composite materials» (Tashkent,
2013); Republican scientific-technical conference «The ingredients are local and
secondary raw materials for the production of new composite materials and
products from them» (Tashkent, 2014); International conference of the I:
«International, porous powder materials» and «Thermal Physical and
mechanical propertiesof advanced materials» and 4" Restocked international
Symposium «Thermal Physical properties for Contents Technical
Thermodynamics»  (Azerbayzhan,  2015); Republican  scientific-technical
conference «Advanced technologies of composite materials and products from
them» (Tashkent, 2015); at a Scientific seminar of the Scientific concil
14.07.2016.K/T.14.01 under the Instirute of General and Inorganik Chemistry, the
Scintific and technical center of polymer chemistry and physics, the Tashkent
chemical-technological Institute and the Tashkent State Technical University on
October 26, 2016 year.

Publication of findings. According to the thesis topic 37 scientific papers
were published. Of these, 10 scientific papers, including 9 national and 1
international journals recommended by the Higher Attestation Commission of the
Republic of Uzbekistan for the publication of basic scientific results of doctoral
dissertations and 2 patents of Uzbekistan was received.

The structure and scope of the dissertation. Structure of the dissertation
consists of an introduction, four chapters, conclusions, list of references,
applications. The volume of the dissertation is 193 pages.
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THE BASIC CONTENTS OF THE DISSERTATION

The introduction the relevance and actuality ofthe theme of the thesis,
formulated the purpose and problems, identified the object and subject of research,
to determine the appropriate research priority areas of science and technology in the
Republic of Uzbekistan, presented scientific novelty and practical results of the
research revealed the scientific and theoretical and practical significance of the
results are given a list of implementation of research results, the results of testing
work, information on published works and the thesis structure.

The first chapter «The current state of sealing materials for construction
and repair of roads and production technologies» made a detailed review of the
results of works devoted to the problem of development and technology of sealing
materials and cements based on them for the construction and repair of roads, as
well as the application of sealants Materia fishing mastic expansion joints
in concrete and asphalt road pavement cracks.

Most of the work on the development of sealing materials and cements based
on them, did not adequately address the natural properties and structure,
composition and ratios of organic-ingredients, which are introduced into the
composite cements.

From the review we have concluded that to date almost no developed effective
composite sealants and mastics based on them, which can ensure the longevity of
asphalt and concrete pavements.

This research revealed the complexity of the complex physical and chemical
properties of composite materials and sealing mastic based on them, and the lack of
scientific and technical x approaches and scientific and methodological principles
that marked the aim of this thesis.

The second chapter «The objects and methods of producing composite
sealing mastic and determination of their properties» was formulated by the
choice of objects, their rationale and methods of experimental studies, described in
detail the method of mechanical activation of preparation of ingredients for
preparation and determination of the physical chemical, mechanical and
performance properties of composite sealing materials and cements based on
them. As well as the technique of statistical processing of the results of studies of
physical-mechanical and operational performance composite materials.

The third chapter «Investigation of the structure and physicochemical
properties of organic-ingredients based on local resources and secondary raw
materials» are the results of studies of the microstructure and physical and
chemical properties of the used organic-ingredients from local and recycled
materials.

With the development of effective composite materials and sealing mastic
based on them, for the construction and repair of roads have been used as binders
bitumen: BN90 / 10 (BNI-the V) - (GOST 22245-90), BN70 / 30 (BNI- IV of) -
(GOST 9548-74), BND-40/60, 60/90; crumb rubber (TU-38-10436-70); resin (OST
-18-114-73) waste fat and oil production;secondary raw  materials
polyethylene and, and polyvinyl chloride and, as well,as fillers lignin (TU
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64.11.05-87), slaked lime ( Specifications - developed ); basalt fiber filler (PCT
Uzbekistan); activated wollastonite filler (Specifications - developed), ash waste
Angren TPP - Ashes (Specifications -developed).

Since the above-mentioned binders and fillers may have different
performance, we conducted a thorough research of physical and mechanical
properties and structures of all the ingredients before you finally choose the object
of research. The structural characteristics and complex physical and chemical
properties of organic-selected objects, such as wollastonite and ash as well. Note
that in the specialized literature virtually absent in T specifications relating smiling
develop effective sealing composite pastes to cracks of asphalt concrete pavement
and expansion joints of concrete road pavement.

Ore of wollastonite enriched by flotation method. The chemical composition
of wollastonite ore before and after flotation is shown in table 1.

Table 1

Chemical analysis Kuytash wollastonite ore before and after flotation

Try Si0. | ALO, | Fe,0. | CaO | MgO | TiO. | Na.O | K.O | P.p.p

Before
flotation

After the first
flotation 57.79 3.67 2.22 26.8 0.83 0.20 0.83 | 0.88 | 6.66

45.89 3.18 2.53 332 2.13 046 | 0.52 | 1.60 | 9.93

After the
second 58.54 3.71 2.22 26.7 0.83 0.18 0.84 | 0.73 | 5.73

flotation

During flotation allocated CaSO ;and MgSO 3, which in turn leads to an
increase in the active silicon oxide, that is, to improve the composition of the main
mineral wollastonite, due to the allocation of CaSO 3and MgSO 3 in the process of
enrichment of ore.

Investigation of the structure and physical-chemical characteristics crushi ods
ash. It is known that at the Angren and New-Angren thermal power plants annually
produce 650 thousand tons of ash and slag. The chemical composition of ash and
slag Angren deposit is shown in the following table 2.

Table .2

The chemical composition of ash
Compounds | SiO, | ALO; | FeO | CaO | MgO | SO, | TiO. | K.O | Na,O | P.O MnO
% 62 273 | 565 1.17 1049 [047] 149 | 042 | 032 | 0.52 | 0.17

Chemical analysis showed that the composition of up to 62% ash is composed
of active silica. Electronic microscopic studies have shown that most of the particles

61



of ash and slag have different size and shape. Particle sizes range from 1 mmto 5
mm ( Figures la, b).

Fig. 1. Morphological composition of ash Angren TPP

The results showed that 32% ash is composed of the size fraction III -42
microns’ ash waste fraction composition shown in Figure 2, and their diffraction
pattern in Fig. 3.

Thus, the composition of the ash and slag predominate silica alumina, iron
and calcium oxides. The ratio of the amount of the basic oxide (CaO, of Al O 3, the
MgO, of FeO, of Fe 20 3, of MnO ) to the amount of acid ( of SiO >, the P20 5, of
TiO 2) relate more to the slag.

content
%30 1
28 Fig. 2. The average fractional
20 composition of ash, m.
1-21;11-33;111-42;IV-55;V -
15 o 83; VI-204.
10
5
o 4

I n m v v Vi

Sedimentation analyzes showed that the ash refers low disperse materials and
can be used as a filler in the manufacture of low disperse composite materials.

Asphalt, secondary polyethylene, polyvinyl chloride, hydrolysis lignin, slaked
lime, basalt marketing fibers also become the object of research.

Explanation of fractograph is done with the database with use of ASTM (Figure
number 3). The main minerals are considered to be alpha- quartz (about’; mullite
(*) and magnetite (+).

As a result of comprehensive research, it was found that the organic-
ingredients discussed above may be one of the components in the formulation and
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preparation of effective technology of composite materials and sealants mastics for
construction and repair of roads.

335 8 quarz

) Fig. 3.

) % The XRD pattern of Ashes
H .:é' gef Angren coal
L8 BB * Mullite; a-quartz;
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In the fourth chapter «Research and development of optimal compositions
of composite materials and sealing mastic on their basis», the results of
development of optimal compositions of composite materials are described in detail
and sealing mastic based on them meeting the conditions of hot climates and high
altitudes.

In the first place, has been investigated and determined by the model
composition consisting of 50% bitumen grade BN-90/10, 26% of the bitumen grade
BN-70/30, 18% of resin and 6% of crumb rubber as well as its properties. It was
selected and studied an exemplary composition, where softening temperature was
50-70°C, elongation at 25°C; 1- 3.8 c¢m, 18-30 mm penetration "' and the bonding
strength with concrete 0,1-0,4 MPa, this cooking temperature of 180 + 5°C and the
pulping time was 3 h.

It was determined the significance of indicators of physical and mechanical
properties of the composite model of sealing mastic based on the content of
bitumen, resin, rubber crumb, hydrolysis lignin, recycled polyethylene and
polyvinyl chloride, basalt fiber Gachettion of lime, mechanically
activated wollastonite and ash.

As the results of research, with an increase in the content of bitumen grade
BN-90/10, improved temperature performance and mitigate the strength of adhesion
to concrete, and their penetration and extensibility while gradually
decreasing. When using bitumen brand of BN-70/30 found an inverse pattern,
ie performance and extensibility penetration with increasing bitumen content in the
composition increased and the temperature of softening and bonding strength to
concrete falling. The most suitable amount of bitumen BN 90/10 composition can
be taken in the range of 30-35%, and for bitumen grade BN 70/30 -20-25%. Further
it found that resin composition behaves identically with bitumen grade BN - 70/30.

Introduction of hydrolytic lignin composition of the model increases its
physical and mechanical properties. Due to the presence in their structure of the
reactive hydroxyl groups resin reacts under the influence of the hydroxyl groups. As
a result, the action of polycondensation processes, increasing the average molecular
weight in the model system composition.
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Interactions between lignin and gossypol s second resin can be represented by
the following chemical reaction:
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Increased softening temperature, the adhesion to concrete and other properties,
due to the fact that in the conditions obtaining composite sealing materials at a
temperature of 170-190 °C, the interaction of functional groups of bitumen products
with reactive groups of lignin. As a result of increased average molecular weight of
the composition, consisting of bitumen and hydrolytic lignin.

Increasing the amount of crumb rubber in the composition contributes to a
significant increase in physical and mechanical properties, except penetration,
increase the content of basalt fibers has led to some improvement in softening
temperature and reduced dispensability and penetration. Index bond strength to
concrete remained practically unchanged. Hydrated lime has a significant impact on
the increase of the physical and mechanical properties of composite sealants
mastics, including on bond strength to concrete except penetration. The research of
influence of these organic-ingredients on the sealing properties of composite
materials are described in detail in the thesis.

It should be noted that when using ash and wollastonite, the sealing properties
of composite materials increased.

In order to further improve the quality of developed mastics, we influence the
amount of the fine mechanically activated wollastonite was investigated further
(AKB) and slag mixture on all the properties of the composite sealing mastic
(Figure number 5 and No.6).

o e = Fig. 5. Dependence of the
3zl W - number of properties of
" { osl & E composition of mastic on
) B g £ the number of activated
Easl sl %, s E wollastonite.
= £z = 1 - softening temperature,
g B £ 2 - elongation at a

temperature 25°C, 3 -
penetration and 4 - Clutch

w P T fortress with concrete.
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The figure number 5 shows that the concentrate is activated wollastonite
improves the complex properties of sealing mastic. Increasing the number of
activated wollastonite from 1 to 6% increased the softening temperature of 93°
Cto 130°C. A clutch fortress with concrete increased from0.6 MPato 1.15
MPa. Indicators penetration and elongation at 25°C retained their own indicators, in
accordance with the requirements technical conditions of the republic.

We can conclude that the activated wollastonite to a certain extent acts as a
modifier, similarly with bitumen grade BN-90/10 and resin. This shows that the
composite sealing mastic produced has a significantly higher performance in
comparison with existing cements.

It was revealed that slag mixture have a significant effect on the properties of
the composition model (Figure number 6). Increasing the amount of slag mixture
from 2 to 7% led to an increase in softening temperature from 89 to 170°C, and at a
temperature of 25°C tensile increased from4.8to 7.4 cm.clutch fortress with
concrete increased from 0.55to 1.4 MPa, and penetration decreased from 27 to 24
mm !

This means that on the basis of the research, we can arrive at the following
conclusion: The mixture of powdered slag in comparison with the other ingredients
organic mineral significantly increases a number of physical and mechanical
properties and softening temperature of the composition model.

35 14r 170 1.4
| ;%12 | 2 . Fig. 6. P.r.operties Dependence
= P = composition of mastic on the
st Bl Fis 10 £ amount of slag mixture.
B g T': E— 1 - softening temperature;
W %8 guor o8 2 2 - elongation at 25°C;
%15 | 06 7 3 - penetration; 4 - Clutch
E §= ; :‘E; fortress with concrete.
10 at 70 0 GE
§ 2 50,0 2,‘n 3,;) 4,(3 5_(.1 s,:: 7,&0'2

Ash slag composition-C,%

After researching the complex influence of bitumen, resin and a number of
organic and inorganic ingredients in the physical and mechanical properties of the
composite model, we concluded that it is feasible to establish an effective composite
mastic for sharply-continental conditions of our country.

Composition created composite sealing mastic is given in Table number 3 and
number 4.

Thus, we can conclude the first time we have developed a number of effective
formulations of composite materials and mastics for sealing joints and cracks of
asphalt concrete coatings of highways, the following brands: MAG - 100; MAG -
110; MAG - 120; MAG - 130; MAG -140; MAG - 150, MAG-170, capable of
operation at temperatures from minus 30 to plus 170°C.
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Table 3

The composition of bituminous compositions that are based on local raw

resources
The number of ingredients , parts by weight.
Number | Name of ingredients | MAG- | MAG- | MAG- | MAG- | MAG- | MAG- | MAG-
100 110 120 130 140 150 170
| Bitumen BN-90/10 35 35 35 30 30 30 30
(BNI- the V)
2 Resin 40 40 30 30 30 28 28
3 Rubber crumb 13 13 15 14 10 10 8
4 Lignin 3 2 5 2 2 3 3
5 Secondary polythene | 3,0 3,5 5 7 7 4 3
6 Secondary in 5 5 7 8 8 8 7
polyvinyl chloride
7 Ash and slag - - 2 4,5 6 7
mixture
Hydrated Lime 1,0 1,5 2 2 2,5 3,0 4
9 Activated vollostonit - - - 3 4 5 6
(AKV)
10 Basalt fiber - - - 2 2,5 3 4
Table 4
Physical and mechanical properties of bitumen compositions
The name of Methods for The values of indicators
indicators determinatio | MAG- | MAG- | MAG- | MAG- | MAG- | MAG- | MAG
n 100 110 120 130 140 150 |-170
RuNO softening
temperature, °C, GOST 26589 95 102 112 125 135 145 165
not less than
Brittleness
temperature for
Frasso, °C, not GOST 11507 | -20 -20 | -22 -23 -25 -26 -27
higher
gé‘ff‘gatlon A 1GoST11056| 6,2 | 58 | 5.4 | 50 | 46 | 42 | 4.2
Adhesion TU-
strength with Uzbekistan 05 05 0,7 0.9 1,0 1,1 1,3
concrete, MPa 14.04.2004
The depth of
needle 28 24 19,0 16
penetration in GOST 11501 32 30 28
mm “at 25 °C.
Water absorption Not more
for 24 hours% than 0.2 0.2 0.18 | 0.18 | 0.18 | 017 016 | 0.15

The fifth chapter, «Development of technology for composite materials
from local raw materials and waste production of sealing mastic on the basis of
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their» describes the results of studies on the development of optimum technological
modes of production of composite materials and effective sealing mastic based on
them. Scientific and methodological principles have been developed for the
production line, allowing to receive effective formulations and production of
composite materials and sealing mastic on the basis of local and recycled
materials. In order to determine the optimum process conditions produce sealing
composite materials studied the influence of time and temperature of cooking on the
physical and mechanical properties developed brands of composite sealing mastic
brand MAG 100, MAG 110, MAG-120, MAG-130, MAG-140, MAG, 150 and
MAG -170.

With increasing digestion time of 1 to 7 hours and a temperature of 120 to
240°C the same results can be observed, that is, the curves show the dependence of
the physical and mechanical properties of mastics the cooking time and
temperature. Figure 7, shows the physical-mechanical properties of the composite
sealing mastics suitable their brand MAG-MAG-150 and 170 from the cooking time
at a temperature of 180+ 5°C.From the curves seen that with an increase in
cooking time from 1 to 7 hours index reaches a softening temperature of 72 to
170°C, the strength of adhesion to the concrete increases from 0.4 to 1.3
MPa, and elongation exponents whether penetration reduced from 8, 4 to4 cmand
30 to 14 mm ', respectively.
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Similar results were observed when changing the temperature to boiling 120-
240°C composite sealing mastic brands MAG - 150 and MAG - 170 (Figure number
8). Softening temperature changes abruptly to 170°C, and the clutch fortress with
concrete to 1.35 MPa, with elongation and penetration not changed and saved as
part of the requirements.

Fig. 8. Dependence of physical
and mechanical properties of
composite-sealing mastic
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From the foregoing, it is clear that technological regime has a major impact on
the formation of the important indicators of the sealing composite materials. Based
on the results of the experiment, it was developed optimal technological mode of
production of composite sealing materials having high physical-mechanical and
operational performance. (Table number 5).

Table 5
Indicators of optimal technological mode of reception of the sealing mastic
composition
Production data Mark mastic
MAG- MAG- MAG- MAG- MAG- MAG- MAG-
100 110 120 130 140 150 170

The cooking 1805 | 185+5 190+ 5 195+£5 | 200£5 | 205+£5 | 210£5
temperature, °C
Cooking 5-55 5-52 48-5 4.5-4.8 4.5 4.5 4.5-5.0
time , hours.

As seen from Table 5 No., technological mode for brand MAG -100: cooking
time of 5 - 5.5 hours, and the temperature of 180 + 5°C. For brands MAG -110 and -
120 cooking time and the order of 5-5,2 and 4,8-5 hours, and the temperature of 180
+ 5 and 190 + 5°C, respectively. In the case of MAG - 130 during cooking can take
4.5-4.8 hour and a temperature of 195 + 5°C. MAG stamp - 140 and MAG -150 4.5
hours cooking time, and the temperature of 200 + 5 and 205 = 5°C, respectively, and

for MAG -170 4.5-5.0 hours cooking time, cooking temperature 210 = 5°C.

Table 6

Physical and mechanical properties of composite sealing pastes that are
based on technology developed and the optimal technological mode

The name of Methods for The value of indicators
indicators determining

MAG- | MAG | MAG | MAG | MAG | MAG - | MAG-
100 | -110 | -120 | -130 | -140 150 | 170

The temperature of

softening GOST 26589 | 102 113 121 132 142 151 172
by Kish, °C
Brittleness
temperature GOST 11507 | -20 -22 | -24 | -26 -28 -30 -30

by Fra with su
Elongation at 25°C. | GOST 11056 | 6.0 5.6 5.2 4.8 4.4 4.0 4.0
Clutch fortress with TU-

concrete , MPa Uzbekistan 0.5 0.6 0.8 1.0 1.16 1.2 1,4
14.04.2004

Penetration GOST 11501 | 32.0 | 29.0 | 27.0 | 23.0 | 180 | 150 | 15

mm "', at 25 °C.

Absorption of Not more

fluid , in % for 24 0.2 0.18 | 0.17 | 0.16 | 0.14 0.12 0.10

hours than 0.2
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Studies conducted in the laboratory, were the development of the most
important scientific and methodological principles and technology of production
line for the manufacture of composite materials from local and recycled materials
and sealing mastic based on them. Driving the process line number is shown in
Figure 9.
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1,2,34,5,6 - Containers with a jacket and a drive; 7,8, 9,10,11,12, 46,49,52-
valve; 13,14,15,16,17,18,39,40,41,42 -  dispensers; 19,20,21,22 - tanks for bulk
materials; 23,24,25.26 - valves; 27.28 - shredders; 29.30 - dryers; 31.32, 37.38 - shaker; -
mechanic acticators 33.34; 35.36 - bin with a screw; 43.44 - twin screw mixer; 45 - reactor for
the production of sealing materials and cements; 48.51 - reception capacity of finished
products; 53.54 - packaging line; 55 - warehouse; 47.50 - Switching valves

Fig. 9. The production line producing composite materials sealing
waterproofing and mastics

Sealing mastic composition derived from the regime of developed technologies
and create optimal technological regimes differ from the above created on the basis
of the optimal composition of composite sealing mastic high physical and
mechanical properties. For example, to mitigate the mastic brand SMC-170
temperature is from 165°C to 172°C, and the fragility of the temperature is raised to
-27°C to -30°C. The fortress with concrete adhesion index rose from 1.2 MPa to 1.4
MPa, and other indicators have risen in part, and thus keeping within the
requirements. The research results show that the composite produced by sealing
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mastic depend on optimal technological mode, that is, from time to time and
cooking temperature.

In the sixth chapter «The practical and economic aspects of the
technologies, allowing to receive effective composite materials and sealing
mastic on their basis» presented the results of scientific-practical and economic
aspects of the developed compositions and technology for producing composite
sealing mastic for use in the construction and repair of road roads.

In 2012-2014, it was created and installed a production line for the production
of composite materials and sealing mastic: MAG-100, MAG-110, MAG-120,
MAG-130, MAG-140, MAG-150 and MAG-170 is based on specialized public
maintenance company and maintenance of highways of international and national
importance (SGREPSADMGZ) «East» with the SJC «Uzavtoyul».

In April 2014 it was on released on the basis of the developed formulations to 5
pilot-scale s parties composite sealing mastic to 2 tons each, for a total weight of 10
tons.

Conducted research and production testing of test batches of composite sealing
mastic, by filling joints and cracks of concrete surfaces of highways Beyneu-
Bukhara-Samarkand-Tashkent-Andijan. Positive results with the recommendations
for the use of concrete and asphalt surfaces of roads, operated in the climatic
conditions of our country and other countries in the Central Asian region (Act test is
applied in the dissertation).

The results of the pilot production tests have shown that the use of the
developed composite sealing mastic allows operated within temperatures from -
30°C to 170°C, to increase by 2.5-3 times mastic term service in the conditions of
our republic and the other republics of Central Asia.

Technical and economic efficiency of application of the developed composite
sealing mastic, designed in a known manner.

Calculations showed that the economic efficiency, the issuance and use of
1,000 tons of developed by us, the composite sealing mastic, by increasing the
service life of the mastic 2.5-3 times, excluding improve efficiency and durability of
roads, more than 2.5 billion soums.

CONCLUSION

1. Recommended scientific and technological basis for effective composition
mastics capable of use at temperatures from minus 30 to plus 170 degrees, i.c.,
under extreme climatic conditions, for sealing cracks and joints of asphalt concrete
pavement of roads, to increase their durability operation and durability.

2. The regularity effects of process parameters on the physical and mechanical
properties of the composite sealing mastic, based on a model of a composition
comprising: 50% of bitumen BN 90/10 grade, 26% grade bitumen BN 70/30, 6%
rubber crumb and 18% resin. It is shown that an increase in the content of bitumen
grade BN-90/10 improved softening temperature and bond strength to concrete and
penetration performance and extensibility gradually reduced. When using bitumen
brand of BN-70/30 found an inverse pattern, ie Options extensibility and penetration
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with increasing bitumen content in the composition is increased, and the softening
temperature and bond strength to concrete performance decreases. resin model
behaves identical composition with bitumen grade BN-70/30, and the introduction of
recycled polyethylene and PVC substantially improves the physical and mechanical
properties of the developed composition by increasing its molecular weight.

3. The regularities of interaction of organic-ingredients (lime, crumb rubber,
lignin, basalt fiber, wollastonite mechanic activated and ash and slag mixture) to the
number of them in the model formulation. The chemical processes that take place
between them to form hydrogen bonds, leading to an increase in the formation of
physical-mechanical and performance properties of the resulting composites and
sealants and mastics based on them. Thus, with increasing content of crumb rubber
in the composition, there is a significant improvement in physical and mechanical
properties, except penetration. And increasing content basalt of fibers
improves temperature softening, lower extensibility and penetration, wherein
the indicator ~ bonding  strength ~ with  concrete It remains virtually
unchanged. Hydrated lime, mechanic activated in 1 lastonit and ash and slag mixture
significantly improves the physical and mechanical e indicators CCA particularly
temperature with softening, except penetration.

4. Based on the experimental data, the optimal formulations were sealing
mastic composite: MAG -100; MAG -110; MAG -120; MAG -130; MAG-
140; MAG -150; MAG -170, with the set of physical, mechanical and performance
properties can be operated at a sharply continental climate conditions of Central
Asia.

5. Experimentally proved pulping effect of technological parameters on the
formation of the physical and mechanical properties of composite sealing
mastic. The optimal cooking modes for a particular brand, which are slightly
different from the mode of cooking model mixtures. So, for the MAG brand -100
cooking time of 5 - 5.5 hours, and the temperature of 180 = 5°C. MAG stamp -110
and -120 MAG and cooking time is about 5 - 5.2 and 4.8 - 5 hours, and the
temperature of 185 + 5°C and 190 + 5°C, respectively, and marks and MAG -130 -
140 4.5-4.8 hours cooking time, and the temperature of 195 + 5°C and 200 + 5°C
and -150 for MAG and MAG -170 and cooking time 4.5 hr 4.5-5.0 temperature 205
+ 5%C and 210 =+ 5°C, respectively.

6. Established scientific and methodical principles of the production
technology of composite materials and sealing mastic based on them, which allow
to receive the sealing mastic composition with predetermined properties. On the
basis of these principles, developed and mastered effective production line
producing composite sealing mastic in specialized state maintenance company for
maintenance of roads of international and national importance (SGREPSADMGZ
«Easterny). First of all, it includes the processes of preparing bitumen resin crumb
rubber and mineral ingredients: lime, basalt fiber, wollastonite activated fumed ash
and mixtures thereof, followed by obtaining their composite based mastic sealant.

7. Released pilot batch of composite sealing mastic different brands of
weighing in on the basis of local and recycled materials for tons designed for
recipes on a pilot basis specialized state maintenance company for maintenance of
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roads of international and national importance (SGREPSADMGZ) «East» with the
SJC «Uzavtoyul». Road performance tests conducted by filling I sealing composite
cements for deformation of ionic concrete joints and cracksof asphalt concrete
pavement highways "Beyneu - Bukhara - Samarkand - Tashkent - Andijan" length
of 100 km. Tests have shown that developed composite mastic and to this
day maintain their performance and effectiveness of 25 million sum. When using
1000 tons of sealing mastic, the expected cost-effectiveness will
be 2.5 billion soums. Expected economic efficiency will be achieved at the expense
of local production of the sealing composition mastic and mastic restrictions on
imports from abroad, in foreign currency, as well as by increasing the life of the
mastic created that exceeds the shelf life of existing types of mastic 2.5-3 times.
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