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Amnoranisi. Po60Ta IIPUCBSIYEHA TEOPETUYHOMY 1 €KCIIEPUMEHTAIbHOMY BCTAHOBJIEHHIO 3aKOHOMIPHOCTE! (DisnKo-
XIMIYHUX [IPOIECIB TEPMOOKUCITIOBAILHOTO CTApiHHSA HaTOBUX JOPOKHIX GiTyMiB, achasibroOeTOHHIX CyMilmedi i
achaIbToOETOHIB B TIpOIeci BUPOOHUIITBA, TEPMOCTATYBaHHsI B TEPMOCOYHKepaX, TPAHCIIOPTYBAHHS 10 MicCIIst
VKJIQ/IAHHS B [IAPU HEKOPCTKOTO JIOPOSKHBOTO OJISATY 1 B YMOBaX eKCILIyaTallil, a TAKOXK PO3pOOIEHHIO CIIOCOOIB
BHUIKEHHST IHTEHCUBHOCTI TEPMOOKUCITIOBAIBHOTO CTapiHHs acaibrofeTOHHIX cyMilleii 1 achanbrobeToHis. 3a
3MiHOIO MacH, TIeHeTpallii, TeMIIepaTypy pO3M SIKIIEHHSI, TPYTIOBOTO XiMIiYHOTO CKJIA/y BCTAHOBJIEHO, IO IOMIiHY-
H0YUM 30BHINIHIM (DAKTOPOM CTapiHHS TOHKOILTIBKOBOTO GITYyMy Ha TOBEPXHI MiHEpaJbHUX MarepialiB € TepMo-
okucenns. [le mpusBommTh 10 HakOMMUeHHST acasbTeHiB, (POPMYBAHHS KOPCTKOI ITPOCTOPOBOI KOATYJISATIITHOI
CITKU i 1l pyliHyBaHHS BHACJI/IOK YCaZlOYHUX HAIPY’KEHDb I MEXaHIYHUX BILIMBIB BiJl TPAHCIIOPTHUX HaBAHTaKEHb.
3i 3MeHIIIeHHsSIM TOBIIMHY APy GITyMy Ha TOBEPXHI MiHEPAJIBHUX MATepiaJiiB TEPMOOKHMCIIOBAIbHE CTAPIHHS
iHTEeHCH(IKYETBCS, @ €Hepris aKTHUBAIlii TEPMOOKHCIOBATBHIX TIPOIIECiB 3HIKYETHCSI.

Kaouori ciosa: HabroBuil noposkHiil 6itym, acdanbroberonti cymini Ta acaabroOeToH, TEXHOJIOMYHE Ta eKC-
TUIyaraliiiie cTapiHHsi, TEePMOOKHCITIOBAIIbHE CTAPIHHSL, CIOCOGH YIOBITHHEHHST TEPMOOKHCIIOBAIBHOTO CTapiHHS
achansrobeTOHHNX cymilielt i achaabToGeToHy.
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A]-[]-[OTa].ll/ISI. Pa6ora TIOCBAIIEHA TEOPETUYECKOMY U SKCIIEPUMEHTAJIbHOMY YCTaHOBJICHNUIO SaKOHOMepHOCTef/'I
(bI/ISI/IKO'XI/IMI/I‘-IeCKI/IX IIPpOIEeCCOB TEPMOOKUC/IUTEJIbHOIO CTapeHUA HerTHHI)IX JIOPOKHBIX 6I/ITyMOB, aCCbaJII)TO-
OGETOHHBIX cMecel U aC(t)aJIbTO6eTOHOB B IIponecce 1Ipon3BoO/ICTBA, TEPMOCTATUPOBaHUA B TepMOC6yHKean,
TPAHCIIOPTUPOBaHUS K MECTY YKJIQJIKU B CJION HEeKeCTKOMN ZlOpO}KHOﬁ OZIE7K/Ibl 1 B YCJIOBUAX IKCILIIyaTalluu, a
TaKXKe paspa60TKe Cr1ocobOB CHUKEHUST MHTEHCUBHOCTU TEPMOOKUC/IUTEIBHOI'O CTapEeHUA aCCbaJII)TO6eTOHHbIX
cMeceil u aC(ba]II)TO6eTOHOB. [lo nusmenenuio MacCcChbl, ITI€EHETPpalluU, TEMIIEPATYPbl pa3MATYEHNsA, TPYIITIOBOrO
XUMHUYECKOTO COCTaBa yCTAHOBJIEHO, YTO JIOMUHUPYIOUIUM BHEUTHUM (baKTOpOM CTapeHus TOHKOIJIEHOYHOT'O
6I/ITyMa Ha ITOBEPXHOCTHU MU HEPAJIbHBIX MaTEPUAJIOB ABJIAETCA TEPMOOKUCJIEHNE. Skie} IIPUBOJUT K HAKOIVIEHUIO
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achabTeHOB, (POPMUPOBAHUIO JKECTKOM TPOCTPAHCTBEHHON KOATYJIAIIMOHHON CETKU U €€ Pa3pyIIeHIIO BCJIe/-
CTBHE yCaIOYHBIX HAIPSUKEHNN 1 MEeXaHMYeCKUX BO3/eHICTBUI OT TPAHCIOPTHBIX HAarpy3oK. C yMeHbIeHIeM
TOJIIMHBL CJI0s1 GUTYMa Ha TIOBEPXHOCTU MUHEPAJIbHBIX MATEPUAJIOB TEPMOOKUCIUTENBHOE CTAPEHUE MHTEH-
cuduupyeTcs, a dJHeprusd aKTUBAIINNA TEPMOOKHUCINUTENIbHBIX IIPOIECCOB CHUXKAETCS.

KioueBble cioBa: HedTsIHOI JOPOXKHBIIL OUTYM, achaabroGeTOHHbIE cMecu U achaibroOeToH,
TEXHOJIOTHYECKOE U DKCILIYATAIMOHHOE CTAPEHKE, TEPMOOKUCIUTEILHOE CTAPEHUE, CIIOCOObI 3aMe/ICHIS
TEPMOOKUCJIUTENHHOTO cTapeHust achanbro0eTOHHbIX cMeceil 1 achanbrobeToHa.
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Abstract. This work is devoted to the theoretical and experimental establishment of conformities to law of
physical-chemical processes of thermo-oxidative aging of petroleum road bitumen, bituminous concrete
mixes, bituminous concretes in the process of manufacturing, thermostatting in thermos-bunkers, tran-
sporting to the site of placement into the layers of non-rigid road surfacing, under maintenance conditions,
and in the process of developing ways of decreasing intensity of thermo-oxidative aging of bituminous mixes
and bituminous concretes. By means of mass changing, penetration, the temperature of softening, group of
chemical compositions it has been set that thermo-oxidation is the dominative external factor of the thin-
film bitumen aging. It leads to the accumulation of pyrobitumen, to the formation of a rigid spatial coagulative
net and its destruction due to setting tension and mechanical action of transport loadings. The less is the
layer bitumen thickness, the quicker is the thermal oxidation on the surface of mineral materials. The
activation energy of thermal oxidation processes decreases.

Keywords: petroleum road bitumen, bituminous concrete mixes and bituminous concrete, technological
and maintenance aging, thermo-oxidative aging, ways of deceleration of thermo-oxidative aging of
bituminous concrete mixes and bituminous concrete.

AKTyaJIbHOCTb PaboTbI

EsKeroiHo B MUPE IIPOM3BOAUTCSI H0JIEE OJTHOTO MIJI-
JIVap/Ta TOHH TIOPOKHBIX aC(haTETOOETOHHBIX CMeceit
17151 yCTPOICTBA KOHCTPYKTUBHBIX CJIOEB HEXKECTKUX
TOPOKHBIX 01K, CyTIIeCTBEHHBIM HETOCTATKOM ac-
(hamsTO6ETOHHBIX cMecelt 1 achaTsTOGETOHOB SBIISI-
€TCsI CKIIOHHOCTD K CTAPEHNTIO — HeOOPATUMOMY 13-
MEHEHUIO CTPYKTYPHI 1 CBOICTB. CTapeHre HaunHa-
€TCsI B TIPOTIeCCe TTPOU3BOICTBA aC(haTETOOETOHHOM
CMeCH 1 IIPOJI0JIKAETCS IIPY TePMOCTATUPOBAHWHY B
TepMOCOYHKepaX, TPAHCTIOPTHPOBAHIH K MECTY VK-
JIAJIKU CMeCU B KOHCTPYKTUBHbBIE CJIOU JIOPOKHBIX
OJIEK/] U B YCTIOBUSIX OKCILTyaTalli M.

HeobpaTuMbie n3MeHeHUsI CBOMCTB achanbro-
GeTOHHBIX cMecel 1 achaTbTOOETOHOB B TPOTIECCE
crapeHust 06y CTOBIIEHBI KaK BHEITHIMH (haKTOpa-
MU (KHUCJIOPOZL BO3/1yXa, TEXHOTeHHbIE 3arPsA3HEHUS
(oKcuzbl cepbl, a30Ta U IP. ), TeMIIEpaTypa, yJbTpa-
(puoseroBoe U pajualliOHHOE U3JIydYeHUe, BOAA),
TaK ¥ BHyTPeHHUMU (PaKTopaMu (CTPYKTYPHO-Peo-
JIOTHYECKUHT THUT U KOHCUCTEHIINS GUTYMA, XUMH-
KO-MUHEPAJIOIMYECKU 1 COCTaB MUHEPAJIbHBIX KOM-
MOHEHTOB achaTbTOOETOHA, THUTI TPAHYTOMETPUH,
CTeTeHb YIIJIOTHEHHUS achabroOeTOHA, CTPYKTYPa
U TeKCTypa 6eToHa). DTO MPUBOIUT K TOMY, UTO
HOpMaTHUBHbIE 9KCILTyaTallIOHHbIE XapaKTePUCTH-



Cmapenue acanvmobemonnvix cmeceil, acanrpmobemonos u cnocobbl NOBLIULEHUS UX ...CMOUKOCTU 107

K achassTrobeTOHHBIX MOKPBITUH mocse 6—8 et
AKCILIyaTalluy He 0OeCTIeurnBaIOTCSL.

B paborax JI. U. Basxuna, I. C. Baxpaxa,
B. W. Bparuyna, B. A. Sosorapesa, C. K. imonosno-
Ba, A. C. Konbanosckoit, B. B. Muxaitnosa, 1. A. Pol-
6beBa, E. B. Yriosoii, B. [I. Illecrepkuna, F. Dur-
rieu, P. Morgan, J. Petersen [1-13] u np. uccie-
JIOBAHBI TIPOIECCHI CTAPEHUsT achaIbTOOETOHHBIX
cMeceil u acasbro6eTOHOB U Ha KOHKPETHOM
TEXHOJIOTUYECKOM 9TATIE, UJIN B IIPOIIECCE DKCILTya-
taruu. B To ke BpeMst OTCYyTCTBYIOT CHCTEMHBIE HC-
CJIeI0BaHUS, a TAKIKE 00000 MaTepHUaJl, Xa-
PaKTEPUIYIOIINI HeOOPATHMbIe U3MEHEHSI ac(hasib-
TOOETOHHBIX cMecel 1 achaIbTOOETOHHBIX TOKPbI-
TUHU HEXKECTKUX JOPOKHBIX OJIEKT OT HAYaJIa ITPO-
M3BOJICTBA CMECH W JI0 PaspylieHusT acajbro-
6eTOHAa B KOHCTPYKIIUU OPOKHON OEKIBI B pe-
3yJIBTATE MPEKIE BCETO TEPMOOKUCTUTETHHOTO
CTapeHMUsI.

ITesbI0 HCCIeIOBAHNS SIBIISIETCS] YCTAHOBJICHUE
3aKOHOMEPHOCTEH TEPMOOKHUCIUTENBHOTO CTape-
HUsT GUTYMOB 1 acharbToOeTOHHBIX CMeCeil Ha 3Ta-
MaX TEXHOJOTUIECKON TepepabOTKH, a TAKKE ac-
(hasBTOOGETOHOB MPY IKCILTyaTaIllK U pa3paboTKa
€110c000B MOBBITIIEHUS [OJTOBEYHOCTH aC(hajIbro-
GETOHHBIX TOKPBITHIL.

OO0 BbEKTBI M METO/IbI UCCIEIOBAHUS

B kauecTBe 00BEKTOB UCCIEIOBAHIS IPUHSITHI 70~
poskabie Gurymbr BHJT40/60, BH/T 60,90, BH/T90,/130,
orseuapmue TpeboBanusm JCTY 4044-2001
(TOCT 22245-90). B xauectBe MomuduraTopos
KOMITOHEHTOB ac()aJIBTOBSIKYIIETO BEIECTBA UC-
MOJTb30BaHbI OYTaANEeHMETUICTHPOJIBHBIN KayuyK
CKMC-30 APKM-15 JICTVY41138-78, texaunye-
ckas cepa (JICT 127.1-93). /Lyt KoMILIEKCHO# MO-
M(UKAITME MUKPO-, ME30- ¥ MaKPOCTPYKTYPhI
HCIIOJIb30BaH 9T UJIEHIVINIIUANIAKPUJIAT, OTBEYa-
O TPeGOBAHUSIM cepTU(UKATa KauecTBA KOH-
riepHa mpousBouTesist «DUPON» (CIITA) coBme-
ctHO ¢ mosudocdopHoit kucmoroit [IOK-105 cre-
mytromiero coctasa (%): H,PO, — 51, H,P,O. - 42,
H.P,O,,-6,HP O, 1.

Wcnonb3oBanbl ciaepyionne MUHEPATbHbIE
nopomku (MII): nsBecTHAKOBBIN, comepkanHme
CaCO, — 99 %; ynenbHas nosepxuoctb 410 m?/kr;
UCTUHHAS IIIOTHOCTH — 2 710 Kr/M?, cpeHsist TioT-
HOCTB 11071 Harpy3koit 40 MITa — 1 885 xr/m?; mopu-
croctb — 30,5 %, burymoeMKkocTb — 50 %; 10JIOMM-
TOBBIH, comepskanne CaO — 37 %, MgO — 22,6 %;

yIeJIbHAs TOBEPXHOCTH 455 M?/KT; MICTUHHAS TLIOT-
HOCTh — 2 840 Kr/mM>; cpeaHss IJIOTHOCTH MO/T Ha-
rpyskoii 40 MIla — 1620 kr/m?; opucrocts — 43 %,
6utymoeMKocTh — 67,8 %; KBapieBbIil, CotepKa-
uue SiO, - 99,25 %, Al,O, - 0,43 %, FeO — 0,32 %;
UCTUHHAS IIOTHOCTH — 2 750 Kr/M%, cpeHsis 11oT-
HOCTh 1o/ Harpy3koit 40 MIla — 1 760 kr/m?; mio-
pucroctb — 36 %, 6urymoeMKkocTb — 47,6 %.

[TTe6GeHb U TIECOK MOJTyYeHbI POOJIEHUEM U Pac-
ceBoM rpannta Kapanbckoro kapbepa (lonerkas
006J1aCTh ) CO CIIEYOIIMMHU MTOKA3ATEISIMU KAU€CTBa:
apobumoctb — 6,2 % (Mapka 11e6Hs 110 IPOYHOC-
1 — 1 400); ucrupaemMocTs 1eOHs B IOJIOYHOM a-
pabane — 2,3 % (V1-1); HachIITHAS [IJIOTHOCTD LIeOHST —
1 410 xr/m% uctunHAs WIOTHOCTD — 2 670 Kr/M?;
Mopo3ocTolikocTh F > 200 nukios; comepskanme
3epeH JIEIMAHON U UTOIbYaTONR hopMbI — 6,5 %.

J171s1 iccieToBaHUS TIPUHSIT MEJTKO3€PHUCTBII
acansroberon (tun B).

B pabore, KpoMe cTaHAaPTHBIX, UCITOJIb30BaH
PSIZL CIIEIUANIBHBIX TIPUOOPOB U METOJIOB UCCIIEO0-
BaHUS: TUHAMUYECKAS [[UKJIMYECKasl YCTATIOCTh
M3yuyeHa Ha pa3pabOTaHHOM aBTOPAMU U aTTECTO-
BaHHOM ITPUOOPE; TIPOIECCH Ha TIOBEPXHOCTU Pas-
nesia a3 «3TUIEHTIUIUINTIAKPUIAT — U3BECTHSI-
KOBBIM MUHEPAJIbHBIN TTOPOIIOK» M3yYeHBI C MC-
M0JIb30BAHUEM CKAHUPYIOIIeH KaJOpUMETPUM
(ICK-912 B cocTraBe TepMOaHAIUTUIECKOTO KOM-
miekca Du Pont 9900)»; uadpakpacHbie ClieKTPbI
MOJIy4€eHbl Ha IBYXJIYYEBOM CIEKTPO(OTOMETpE
«Spekords; adhheKTUBHYIO BI3KOCTD OIIPEAEISLIN
Ha POTAIlMOHHOM BHCKo3uMeTpe «Peotect 2.15.

IKcriepuMeHTaJIbHbIE Pe3YJIbTaThl M HX
HHTepIpeTanus

CyMMapHBIH ITporiecc crapeHust He(hTSHOTO JIOPOsK-
HOTO GUTyMa PACCMATPUBAJICS KAK PE3YIIBTAT IBYX
napaJiiebHbIX mpoiieccoB: Tepmoctapenus (TC),
KOTOPOE UJIET MO AeliCTBHEM MOBBIIIEHHON TeM-
mepaTtypbl 6e3 yaacTus Kucaoposa (pu Temmepa-
Type MPON3BOAICTBA acHaTBTOOETOHHBIX CMeceit) 1
tepmookucauteabaoro craperus (TOC) ox neii-
CTBHEM TIOBBIIIIEHHBIX TEMIEPATyp M KICJI0POIa
Bosayxa. s pasnenenns BkaagoB TC u TOC
nposenu crapenne 6uryma BH/T 40,/60 pu 180 °C
B Tederne 5 1 10 4acoB B IJIOTHO 3aKPBITBIX AJII0-
MUHUEBBIX GI0KCaX (B CJI0€ TOMMUHON & =35 MM)
1 B OTKPHITHIX yamnikax [letpu (B csioe TonmmmHOM
0 =2 MM). BimsiHue Temmeparypbl 1 KHCIOPO/IA
BO3/IyXa OI[EHUBAJH IO U3MEHEHUTO MACChl GUTY-



108 B. U. bpamuyn, M. K. Ilaxmep, A. A. Cmyxanos, B. JI. becnanos, /I. B. [ynsx, E. A. Pomaciox

Ma, ero TPYIIOBOr0 XMMUYECKOTO COCTABA, MeHe-
TPaLUU U TEMIIEPATYPLI PA3MATYCHU.

Kax caeqyer u3 gannbix tabir. 1, B 3aKpbIToM
GIOKCe ITPU OTPAHUYEHHOM JIOCTYIIE BO3/yXa IOMU-
HUPYIOT IIPOLECCHI IPUCOCAUHEHUA KUCIOPO/IA.

ITOT IPOIIECC UMEET SIBHO BBIPAKEHHBIN MHIYK-
IUOHHBIN Ttepuos (4—5 4 u 6osee). Ipu cBOGOI-
HOM JIOCTYTIE KUCJTOPO/IA BO3IYXA MTPeodmaaaioT e-
CTPYKTHUBHBIE TIpotiecchl. OTpeieieHa Cpe/iHss CKO-
poctb (9) (9 = Am_ /t,T/cM?.T) IIpoIiecca mpuco-
e/IMHEeHNs KHCIopo/a (g, ) M YMEHBIIIEHUST MacChl
OGUTyMa TIPH TEPMOOKHUCIUTETBHOM cTapernu ()
(tab. 2).

Bxraz okMCIUTeIbHBIX IPOIIECCOB OIIEHUBACT -
caKak dto =9 + 9. .

Kax ciietyer u3 JaHHBIX, IPUBEIEHHBIX B TA0JI. 2
1 3, CBOOOIHBII IOCTYIT KUCJIOPOa BO3IyXa CIO-
COOCTBYET CO3AHUIO U HAKOTIJIEHUIO CBOOOIHBIX
PaJIMKAJIOB, O YeM CBUJIETEILCTBYET YBEJIUUYECHUE
KOHIeHTpaiuy achabreHoB (OCHOBHBIX HOCUTEIEN
MapaMarHUTHBIX IIEHTPOB B Gutyme). Hakoruenue
achaTbTeHOB MTPOSBISAETCS B CHUKEHU U TIEHETPa-

II1H, IMOBbIIIEHUN TEMIIEpAaTYPbl pa3sMAT4€eHUA 1
norepe GUTYMOM BSKYIUX CBOWCTB.

YcTaHOBIIEHO, UTO MOJIEKYJISIPHAST Macca U pa-
CTBOPSIOLIAS CIIOCOOHOCTD MACEJ [0 OTHOIIEHUIO K
cMoJ1aM 1 acasibTeHaM CHUKAETCST,  MOJIEKY JISIP-
HAs Macca CMOJI 32 CYET CIIUPTOOEH30IbHBIX CMOJL
IIOBBIIIACTCSI.

BrbiaesieHHbIe METOIOM aICOPOIIMOHHOI XPOMATO-
rpacur Macsia U (ppaKiys HeTPOJIeHHO-OEH30IbHBIX
CMOJI ICCJTEOBAHBI METOIOM NH(MPAKPACHO CITEK-
tpockoruu (MK) B obmactu 3 600—700 cm~' MeTo-
JIOM pa3/iaBjieHHo# Karu (puc. 1).

PasBeTBiieHHOCTD Tapa(UHOBBIX IIeTIEl OT1e-
HUBaJIU 110 OTHONIEHUIO OIITUYECKUX IIJIOTHOCTEN
nosioc iorsiontenns 1 380 e (S¢yy,) 1 1 460 em!
(8cn,) A= D5/ D, 4, KOHIIEHTPAIIMIO QPOMATH-
YECKUX CTPYKTYP ONPeIEISITH OTHOIIIEHUEM OTITH -
YeCKUX IIOTHOCTEN moJioc mororiernst 1 600 cm!
(v_, apomatuueckoro xoxbna) u 1 460 cm™!
Aap= D500/ D, 460> @ KOHIIEHTPAIIUIO KMCJIOPOLICO/IEP-
JKAIUX CTPYKTYP TI0 OTHOMIeH IO D 1rosioc mororie-
a1 700em™ (v )n1460em™ Ay =D, /D

1460)'

Ta6muia 1. Vi3meHenue Macchl 06pasiioB 6utyma B porecce tepmocraruposanus mpu 180 °C

N3menenue maccol, % VY nenpHOE N3MEHEHNE MAcCCHI,
Crioco6 TepMOCTaTHPOBAHUS U BPEMS K MCXOHOW HaBeCKe, Am,, r/cM’ TOBEPXHOCTH 3a
Am TepUOJ TEPMOCTATUPOBAHUS
1. 3axpsIThIii 610KC (& = 35 MM) 6e3 gocTyna
BO3/yXa
S5u4 - -
104 - —
2. 3akpHITHIHA OroKC (6 = 35 MM) ¢
OrpPaHUYEHHBIM JIOCTYIIOM BO3IyXa
54 +0,016 +4,2:107"
104 +0,193 +5,1-10°°
3. Otkpertas qamka [etpu (6 = 2 M)
54 ~1,25 -2,56:10°
104 -1,57 -3,21-10°

*) (+) yBemmueHue Macchl; (—) yMEHbIIEHUE MACCHI.

Ta6smma 2. Cpe/iHsist CKOPOCTh MPOIECCOB TP TEPMOOKHUCIUTENBHOM cTapeHun 6utyma (180 °C)

Wnrepan Bpemenn, 4 9+, r/em®u 9, vemPu 910, rem>u
0-5 +0,84-107* -0,59-107 -0,51-107
5-10 +0,94-107 -1,07-107 -0,13-107°
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Ta6muua 3. V3MeHeHMe neHeTPaIiK, TeMIIEPATy Pbl Pa3MsITYeHKs U IPYNIoBoro xumudeckoro cocrasa (IXC) 6uryma

BH/I 40/60 B mporecce craperus mpu 180 °C

=]
S )
g3
Q= r o o
5= PYIIIOBOM XUMHYECKUI COCTaB
52
= =
T
= N % Kk macce % Kk Macce
= % K Macce OuTyma
SO maceln CMOJI
HaumenoBanue 2
=
obpasua s E = 2 ) o
outyma gi % = 2 o % z
g F 3 ¥ 5 g g 4
ILs | o E < 3 5 5 = 3 2 R =3
= 5 = & 2 s T 53 | 28
15} o 3 =) = = © B o O
= S = g = S g L2 |23
o =y 2 £ = gz | &°
Q = = o = © &
© S o =9 ) =¥
2. < < = =
s g 2 |5
= S &
=i
HUcxonHbrii 46 | 13 48 52,2 | 284 | 19,2 0,2 76,6 | 234 59,2 40,8
CocTapeHHbIi
B 3aKPbITOM
Orokce
54 45 | 11 | 49,5 | 50,9 | 29,1 | 19,8 0,2 64,8 | 35,2 71,4 28,6
10y 39 | 11 | 50,5 | 49,3 | 30,2 | 20,3 0,2 61,5 | 38,5 77,5 22,5
CocTapeHHblii B
OTKPBITOM
yarke [letpu
549 22 6 66 43,8 | 31,3 | 24,6 0,3 86,6 | 134 54,7 453
10 q 20 | 4 70 39,5 | 32,2 | 27,9 0,4 93,2 6,8 49.8 50,2

Ycranosneno, uro npu TC HakanaInBaoTCs
CTPYKTYPBI C TIOBBIIIEHHON MOJIEKYJISIPHON Mac-
coif, a mpu TOC 0HM 9aCTHYHO AECTPYKTUPYIOT.
XapakTtepHo, yTo Bripoiiecce TC mpeBasiupyet pac-
XOJT aDOMATUIECKUX CTPYKTYP, @ PA3BETBJICHHOCTD
napahuHOB He n3MeHseTcs. Xapakrep U3MEeHEHWS
Pa3BeTBJIECHHOCTHU U COAEPKAHNS aDOMATHKY TIPH
TOC cBUAETETBCTBYIOT O TOM, YTO 3TU CTPYKTY-
PBI OJTHOBPEMEHHO 1 PACXOYIOTCS I TEHEPUPYIOT-
cs1. TOC mpuBOAUT K 3HAUMTENHHO OOTBITEMY TI0-
BBITIIEHUIO COJIEPIKAHUSI CMOJI M ac(PaTbTeHOB, YeM
TC. IIpu 93TOM KOHITEHTPAIIHS CTUPTOOEH30IBHBIX
CMOJI PACTET, & ETPOTENHO-0eH30TLHBIX CHIKA-
eTcsl.

Jlatuble, mpuBeeHHbIe B Ta0J. 4, CBUETEND-
CTBYIOT O TOM, YTO IIPOIECCHI TEPMOOKUCITUTEIb-
Hoil mecrpykuuu npu 180 °C mpoucxomsar Gosee

uHTencuBHO. Huskoe sHauenre Am 1 HEeBbICOKOE
sHavenue s dexTrBHOI sHeprun aktuanum (E )
9TUX IIPOIIECCOB CBUIETEIHCTBYIOT O HATMYUH [T -
(ysmonnoro kourposiss TOC.

C yMeHbIIIEHUEM TOJIIIUHBI CJI0st GUTYMa SHEp-
rig akTuBauu E  ymenbiaercs: npu d = 2,5 MM,
E, =806 k/lx/Mosb; 6=0,5 MM, E_ =568 k/Ik/Mob;
0=0,05mm, E_ =40,4 k1 /Momb. Tepmookucu-
TeIbHOE CTAPEHHE B TOHKUX CJIOSIX TP MTPOU3BO/I-
cTBe acdanbrobeTOHHBIX cMeceil naer GhicTpee.
Xapakrep usmMeHenus E 1npu nepexo/e K TOHKUM
c10sIM OMTyMa TaKKe CBUAETEIbCTBYET 00 ycuie-
Hun muddysnorHoro KouTposst TOC. Ito Moxer
OBITH 00YCJIOBJIEHO OTPAHIMYEHIEM JIOCTYIIA KHCJIO-
poJa B peakOHHBII 00beM. CKOPOCTb OKICIICHHUST
B YCJIOBUSIX U30BITKA OKHC/ISIEMOTO BEIIeCTBA 110-
CTOSIHHA.
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Pucynoxk 1. K-cnektpsl xpomarorpadudeckux (Ghpakinii, BbIAETEHHBIX W3: a) UCXOAHOTO 6uTymMa u 6) 6utyma,
cocrapenHoro nipn 180 °C B Teyenne 10 u B orkperToii amke [letpm: Ne 1  Ne 2 — mepBast u mocyieHsIsT ppaKiim
Mmaces; Ne 3 cripTo6eH30/IbHBIE CMOJIBL.

Tabanua 4. Vsmenenne (ymeHblreHne) Maccst 06pasios 6urtyma BH/T 60/90 (Am, Am
HOM CTapeHHIH Ha BO3JyXe B CTAIIOHAPHOM CJIO€

) IpY TEPMOOKHUCITITEIb-

OTH

Am r/cM’ IIpH TeMIepaType AT
OO0pa31bl COCTapEHHOI0 Am_, = fm E /
6utyma . . AT, m> KJD/MOTH
163 °C 180 °C
Croit 6=2,5 MM
—5q — 17,4410 -1,72:10° 2,3 80,6
~ 104 ~14,76:10* ~3,04-10° 2,1 71,8
~204 —23,40-10* ~5,0510° 2,2 76,3
Cinoit 6=0,5 Mmm
—5y4 ~7,09-10* —~1,24-10° 1,8 56,8
Croit 6=0,05 mm
—5y -2,14-10* -3.2510" 1,5 40,4

IIpumenanue: B tabn. 4 npuHATH cieyionye obo3Havenus: 1 — O — TouHa mwienky 6utyma, 2 — TOC xapakrepu-
3yeTcs y/leIbHBIM yMeHbIIeHIeM Macchl o6pasia, Am .
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Wccenenosano peosiornyeckoe noBeieHUE COCTa-
pennoro 6utryma BH/I 40/60 npu temmneparype
180 °CBTeuenne 5u 104 B ci1oe TOMIUHON 0= 2,5 MM
B OTKpBITOM Yaiike [leTpu mpu cKOpOCTSIX cBUTA
¥=0,556...4 560 c'npu T = 80 °C. dpdexTrBHasg
BA3KOCTDb B IIUPOKOM JUalla3oHe Y olllicana cTe-
MEHHOW 3aBUCUMOCThIO-ypaBHeHneM OcBajbia-
Jle-Baue:

lgn=Ign, —-mlgy, (1)

r7ie 1, — BsI3KocTb Outyma nmpu Y= 1 ¢!, m — xoad-
(OUIMENT, KOTOPBIN XapaKTEPUIYET TEMIT Pa3-
PYIIEHUS CTPYKTYPBI OPTAaHIMYECKOTO BSLKYIIIE-
ro.
[Tpemsioxensl ypaBHEHU ST PETPECCHUU JIJIST PEOJIOTH-
YeCKUX MOKa3aTesieil CoOCTapeHHbIX OUTYMOB, Ha-
mpuMep, Ui cocTapeHHoro B vaiike [letpu 5 u
(TOC), ycraHoByeHa perpeccCOHHAS 3aBUCUMOCTD
MESK/Iy IIPe/IeIbHBIM HAIPSKEHNEeM CABHUTA T, U
BA3KOCTBIO HEPA3PYIIEHHOM CTPYKTYPBI 1)

1,=110-0,38(562—7,). (2)

YcraHnossieHMe KOPPEISAIIMOHHON CBSI3U MEXK/TY
T U 1), TO3BOJIIJIO WJCHTH(MHUITNPOBATE CTPYKTYPBI
COCTAPEHHBIX GUTYMOB, KOTOPBIE 06Pa3ytOTCs TPU
TCu TOC. Tepmuueckoe cTapeHre ypoyHsieT Koa-
TYJISIIAOHHBINA KapKac HepaspyIIeHHOH CTPYKTYPbI
6uTyma, a repmookuciutensioe 180 °C / 5 4 —ero
YACTUYHO PaspyIIaeT u MPUOIHKaeT GUTYM K KOH-
IEHTPUPOBAHHBIM pacTBopaMm mosumMepos. TOC
MIPOMCXOIUT TOJBKO B TOBEPXHOCTHOM cJioe. ITpu
ATOM He TOJIbKO PACTeT KOHIIEHTpanust achasrsre-
HOB, HO 1 TIDOMUCXO/IUT NX YACTUIHOE PaCTBOPEHNE
B MaJIBTEHAX ¢ 06Pa3oBaHIeM OJTMMEPITO0OHON
CHCTEMBI, BSI3KOYTIPYTO€e TOBENEHIE KOTOPOH CY-
IECTBEHHO OTINYAETCS OT PEOTIOTMIECKOTO ITOBE-
MEHsT KOATYJSIIMOHHBIX CTPYKTYp. O6pasyioTces
6oJiee yCTOMYUBBIE CTPYKTYPBI.

TIpensoskeHa 3aBUCUMOCTb, YCTAHABIUBAIOIIAS
CBSI3b BA3KOCTH MCXOHOTO (1)) M COCTAPEHHOTO
(1, ) GUTYMOB C X MOJIEKY JIIPHBIMI MACCaMHU:

M. M.
lg| 2 |=3,4-1 cr
g g M ) 3)

B B

[l71st onricaHys cTapeHnst HeTSHBIX TOPOKHBIX
GUTYMOB BBE/IEHbBI HHIEKCHI CTAPEHMST, XapaKTePH-
3UpPYIONINe U3MEHEeHNEe TJIACTHYeCKUX CBOWCTB,
BSI3KOCTHY HEPA3PYIIeHHOH CTPYKTYPBI, 3D ek T B-
HOI BI3KOCTH, aHOMAJINH BSI3KOCTH.

N3ydeno crapenue HeTSTHOTO TOPOKHOTO G-
TyMa B GuHapHoi cucreme «Outym BH]L 40/60

(100 M. u.) — MuHepasbHBIH TTopo1IoK (60 M. 4.)» B
kumatndeckoil kamepe UTI-1 npu remneparype
100 °C u ysbrpaduoieToBoM 06 IydeHUH TIPH TOJI-
IuHe c10s achabTOBSIKYIIEro BellectBa 1 MM B
teuenue 200 u.

J1J151 KOHTPOJISA IIpeBpalle il GuTyMa UCIIO/Ib-
3o0Ban Metoj M K-criekTpockoruu. VccnenoBanbl
CJIEMTYIOTIHE CUCTEMBL: uexoaHbii 6urym BH]T40/60;
O6unapHas cucrema «6utym — MII» (xpaHuiach
200 4 B 3aKpBITOM Tape)»; GUHAPHAs cucTeMa «Ou-
TyMm — MII» mocsie 200 1 crapenus B uamike [letpu;
achaJIBTOBSIKYIIEE BEIIECTBO € BBEJIEHUEM aHTHOK-
cumaaTa HapTam (2N — dennn-2— HapTUIAMUH
C,H,;N) nocze 200 4 crapenus B KIMMaTHYECKON
kamepe UTI-1.

CpaBHEHME CIIEKTPOB HCXOAHOTO OUTyMa 1 OU-
HApHBIX cMecelt «6uTym — MIT» mo3Bosimo obHa-
PYKUTH PA3HUILY B COOTHOIIEHUN UHTEHCHBHOCTH
mrostoc roryoniernst v (2840cem ) m v (2910 cem ™)
—CH,— n —CH,~- rpynn. 9Tu 0o10Chl — pe3yJib-
TaT IOTJIOMIEHUSI CUMMETPUYHBIX (V, ) BaJIE€HT-
Hbix KoseOauuit (C—H) cBsizeil B 9THX rpyIIiax:
v,(CH,)=2940-2915cm ;v (CH, )=2975-2950cm
v(CH,)=2870-2950cm *; v(CH,)=2885-2860cm .

MaxkcuMyMBI ITOJIOC TIOTJIONIEHNS] OTBEYAIOT V.
(2840 cv ™) m v, (2910 cm™), a uBMeHeHME OTHO-
IIEHNS] UX NHTEHCUBHOCTEN MOYKET CBUIETEIHCTBO-
BaTbh 00 OTPAaHUYEHUSIX OJIHOTO U3 BAJIEHTHBIX KOJIE-
GaHWI BCIIEICTBIE U3MEHEHISI CTPYKTYPBI MOJIEKY.T
(co3maHMsI IPOCTPAHCTBEHHBIX KOHIEHCHPOBAHHBIX
CTPYKTYP THIIA ac(HaTBTEHOB WM (DOPMUPOBAHUS
a/IcOPOIIMOHHO-COTBBATHBIX CJIOEB BSKYIIMX Ha
noBepxHocTr MIT).

[eiicTBUTEIbHO, OTHOITIIEHHE OITHYECKNX TJIOTHO-
creit moJioc morsomtenus ipu 2910 e 'u 2 840 cm !
D_=D(2910cm ") /D (2840 cm ")usmensercs A
6utyma ncxoznnoro D =1,56; 1 GunapHoii cme-
cu «6urym — MID» nexonnoit D = 1,60; s Gunap-
Hoii cmecu coctapennoit D = 2,04; nis Gunaproit
MHTHOMPOBaHHOI cocTapenHoii cmecn D =2,19.

AT HABITIOIEHYST HAXO/IATCS B COTJIACUH C M3Me-
HeHNeM MHTEeHCUBHOCTH TeX XapaKTePUCTHYHBIX T0-
JI0C TIOTJIOTIEH VST GUTyMa TTPU CTaPEeHUH OMHAPHOM
CMeCH, KOTOPBIE XapaKTePHU3yIOT IIEPEX0/T OT Maces
K CMoOJIaM U fiajiee K acdasreHaM, 9TO COMPOBO-
sxkmaercss poctoMm D (720 emt), D (1 600 cmv!) m
D (1700 cm™!), 1 XapakTepu3uPyIOT U3MEHEHIE
KOHIIEHTpaIIuy apapuHO-HaTEHOBBIX, APOMATH-
YECKUX YTIIEBOOPOOB M KapOOHUIBHBIX TPYIITI,
COOTBETCTBEHHO, B MACJIaX, CMOJIaX 1 acasbreHax
ouTyMma.
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MeTos0M TepMOrpaBUMETPUM B AMATIA30HE
0-800 °C 3acukcupoBanbl cienyonue HGU3NKo-
XUMHIUYECKHE ITPOIECCHI, XapaKTEPU3UPYIOIIINE TeP-
MOOKUCJIUTENBHYIO JECTPYKIIUIO OPTaHUUECKIX
BSUKYIINX, & UMEHHO: TEPMOOKHUCTUTETbHAS JIe-
CTPYKIMS CMOJI HeTSAHBIX JOPOKHBIX OUTYMOB;
B3AaUMO/IENICTBUE TIPOAYKTOB TEPMOAECTPYKIIHHI
MesKLy co00M, a TaksKe ¢ acajisreHaMu OUTyMa ¢
00pasoBaHIEM BTOPUYHBIX COEINHEHN T KOH/IEHCH -
POBaHHOI APOMATUKK; TEPMOOKHMCJIUTETbHAS JIe-
CTPYKIIHSI BTOPUYHBIX TIPOJYKTOB.

Pacemotpenne TepmorpaMm achabroBSKYITIX
BEIECTB, COAEP/KAINX N3BECTHIKOBBI MUHE-
PaJIbHBIN MOPOIIOK ¥ AHTHOKCHAAHT — Ha(Tam
(C,(H,,)N), nomyyennpie B pexxume JMHEHHOTO
O/ThEMA TEMTIEPATYPBI METO/IOM I hepeHT A b-
HOW CKaHMpPYIOUIeH KaJopuMeTpUH, CBUJIETEIb-
CTBYET O TEMIIEPATYPHBIX TIEPEX0AaX, KOTOPHIE
MO’KHO MHTEPIIPETUPOBATH KAK PA3MOPAKUBAHTE
MOJIEKYJISIPHOU OABUIKHOCTH OT/IEJIbHBIX dJIEMEH-
TOB CTPYKTYPBI HEPTSIHOTO TOPOKHOTO OUTYMa, a
TAKKe YACTUYHOU TEPMOIECTPYKIIH KOMIIOHEHTOB
MAaJIBTEHOBOW COCTABIISAIONIEH He(DTSHBIX IOPOSKHBIX
OUTYMOB.

XapaxTepHo, 4TO TEMITEPATYPBI ITUX MEPEXOIOB
B ac(hasIbTOBSIKYIIIUX BEIECTBAX, IPUTOTOBIEHHBIX
npu 160 °C i GMHAPHBIX CUCTEM, COAEPIKAIIMX
C,;H.N, cmematorcsa B o6acth 60see BBICOKHX
Temriepatyp BcpenaeM Ha 1 °C.

[Tpu ompenenenuu BAUSHWUS TEMIIEPATYPHO-
BPEMEHHDIX (PaKTOPOB Ha TEXHOJOTHYECKOE CTape-
HUeE BJIaDOPAaTOPHBIX YCJIOBHUSIX BBITIOJHEHO IKCIIE-
PUMEHTAIBLHO-CTATUCTUIECKOE MOIEJTPOBAHUE,

@Daxropamu IPUHATHL X, — TeMIIepaTypa IIpo-
usBojicTBa acansroberonnoii cmecu (165+15 °C);
X, — IIPOJIOJIKUTE/IBHOCTD IIPOM3BOJICTBA ac(alib-
To6eToHHOU cMecH (9 + 2 mun). [TapaMeTpbl OnTH-
MU3AIWN: TIpeiesI TPOYHOCTH 1TpH ckatuu 1ipu 0 °C
(Y)), R, ne 6omee 8 Mlla; mpenen mpouHoCTH Ha
packonipr 0°C (Y,), R ne 6osiee 6 MITa, Koah-
(GUIMEHT BOIIOCTOMKOCTH TIPH JTUTETHHOM BOJIOHA-
cormennu (Y,), Km’ ne menee 0,85.

PerpeccroHHbII aHAIN3 BBITTOJHEH € UCTTOJIB30-
BaHueM niporpammbl Actat 2,0. [Tomyduenst ypaBHeHust
perpeccuy B BUJIE TOJMHOMOB, HAIIPUMED, IS TIpe-
nena npouHoctu ipu cxatnu ipu 0 °C, ypaBHeHUEe
perpeccuy MeeT BU/L TIOJIMHOMA TIEPBOM CTETTEeHN:

Y, (x,,x,) =79 +0,44x,+0,25x, — 0,04 x X, .(4)

Kak cemyer n3 anasmsa ypaBHEHUS PErPeCC
(4), toMmrmHUPYIOMUM (DaKTOPOM UBMEHEHUS TIpe-

JIeJ1a IPOYHOCTH acPaabro0eTOHA ABJISETCS TEMIIe-
paTypa IpOM3BOJICTBA CMECH, BJIUSTHIE KOTOPOil B
1,76 pa3a Bblilie BpeMeHU ITPOU3BOICTBA ac(asbro-
GETOHHOM CMeCH.

YcraHOoBIIEHA KPUTUYECKAS TEMITEPATYPa Harpe-
Ba KOMIIOHEHTOB ropsTYrX achaBroOeTOHHBIX CMe-
ceit (170 °C), mpu KOTOPOIt UHTEHCUDUITUPYIOTCS
IIPOLECChl HeOOPATUMbIX U3MEHEHUI B COCTaBE U
CTPYKType OUTYMa, ¥ KaK CJI€ACTBUE, CBOWCTBA ac-
(dassrobeToHa. XapakTepHO, 4TO TPEest IPOTHO-
CTH Ha PaCTsKEHUE MPU M3rube mpu mepexojie K
temmiepaType mpoussozacrsa 180 °C ua 18 % Bospa-
CTaeT 110 CPABHEHUIO C TEMIIEPATY POIL IPUTOTOBIIE-
Hust acassroberornoit emecu 150 °C 1 cocrasiisi-
ernipn 20 °C, R2) =1,3 MIla.

B T0 jxe Bpemst muHAMIYeCKast yCTaTOCTHAS JI0JT-
TOBEYHOCTH ac(haIET00ETOHa, MPUTOTOBIEHHOTO ITPU
180 °C, camzkaerca Ha 18—20 % 110 OTHOIIEHUIO K
acanproberonam, mpurotossieHHbIM 1pu 150 °C u
165 °C (puc. 2).

VHTEHCUBHOCTD CTapeHust achabro6EeTOHHBIX
CMecel TP TEPMOCTATUPOBAHIY B TEPMOCOYHKE-
P€ ¥ [P TPAHCIIOPTUPOBAHNHU K MECTY YCTPOMCTBA
KOHCTPYKTUBHBIX CJIOEB JOPOKHBIX OEK/] M3yda-
Jii Ha o6pasiax acansrodeTOHHBIX CMeceld, 0TO-
OpaHHbIX Ha ac()aTETOGETOHHOM 3aBOJIE TPEIIIPHSI-
tust OO0 «/lankoms (1. Jlonerk).

OO6BEKTOM UCCIIEI0BAHUS SIBIISLIACH ac(haIbro-
GeToHHast cMech TUTIa B, mpuroToB/ieHHast Ha HeTs-
HOM jopokaoM 6utyme BHJT 40/60 ¢ afaresmoH-
Hol 106aBKoit «AJIBUT-P». Conepsranue 6ury-
Ma B cMec 5,5 % cBepx 100 % MuHepasibHbIX MaTe-
puasioB. Temrepatypa mponsBo/cTBa achansrode-
ToHHO# cMecu 165 °C. Bpemst tepMocTaTipOBaHMS
B TepMOCOYHKepe 2 yaca 45 MUHYT; BpEMsI TPaHC-
TTOPTUPOBAHUS K MECTY YCTPOHCTBA KOHCTPYKTUB-
HbIX coeB 1 gac 30 MUHYT.

YeTaHOBIIEHO, UTO TeMIiepaTypa achaabrobeToH-
HOIl cMecu B TepMocOyHkepe mpu 8—10 °C okpyska-
IOTI[ell CPe/Ibl B TeUeHue 2 4acoB 45 MUHYT TEPMO-
CTATUPOBAHKS PABHA TEMIIEPATyPeE IPOU3BO/ICTBA.
PaccranBanme achambro6eTOHHON CMECH U MUTpa-
st 6UTyMa 10 BhicoTe GyHkepa ¢ 50 T cMmecH He
3apEriuCTPUPOBAHBIL.

CMech Ipu TPAHCIIOPTUPOBAHUY HE HAKPbIBA-
Jsiack. Temreparypa cMecH repe; yKJIaIKON CoCTaB-
gsta 131 °C.

3HaveHue rpejiesia MPOYHOCTH TIPH CKATHH [TPU
0wm 20 °C, mpu packose ipu 0 °C 1 Ha pacTsKeHHe
npu usrube npu 20 °C achanbrobeToHHbIX 06pas-
I0B TI0CJIE TEPMOCTATUPOBAHUSI U [IOCJIE TPAHCIIOP-
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TUPOBAHKS BO3PACTAIOT, YTO CBUAETEIHCTBYET O
crapennn achabTOGETOHHBIX CMeceil Ha BCeX TeX-
HOJIOTHYECKUX TATIaX.

XapakTepHo, 4TO IMHAMIYECKAst yCTATOCTHAST
JIOJITOBEYHOCTD ac(hasiBroOeTOHA B IIPOIECCE TEXHO-
JIOTUYECKOTO CTapeHust CHIKaeTcst (Tabi. 5).

[IpeioKeHbl CIOCOOBI TIOJyYeHUsT TEPMOCTa-
OMITbHBIX acaabroOEeTOHHBIX CMecei 1 achabro-
6ETOHOB, a MMEHHO: KOMIIJIEKCHON MopnuKanuei
MHKPOCTPYKTYPbI ac(hasrobeToHa, a B 4aCTHOCTH
OGUTyMa KOMILIEKCHOM 100aBKOM, cocTostelt us 6y-
Ta/IMEHMETUIICTIPOJIBHOTO KayuyKa 2—3 % 1 TEXHU-
veckoii cepbl 30—40 % ¢ OHOBPEMEHHOIT aKTHBAIIN-

eil oBepXHOCTU MUHepasbHoro nopomika 0,5—-1,0 %
CKMC-30, a Takske KOMILUIEKCHON MOIU(UKAIN-
et MUKPO-, ME30- ¥ MAKPOCTPYKTYPBI achansrode-
TOHA: He(TAHOTO JOPOKHOTO OUTYMa STUJIEHTJIU-
MUAUIAKPUIaTOM 2 % Macc. B KOMOMHAIIUH C TI0-
smdochopuoi kucaoroit IIOK-105 (0,2 % macc.)
Y TIOBEPXHOCTHOMW aKTUBAIMEHl ecKa, eGHsI 1 MU-
HEPAJIBHOTO MOPOIITKA STHJIEHTINITAANIAKPUIATOM
(0,7 % ot maccer MuHepabHBIX MaTepuasion) [ 14, 15].

AcdaisrobeToHHbIE CMeCH, MOAU(DUIITPOBAH-
HbI€ 3TUJICHIVINITUANTAKPUJIATOM, UMEIOT Ha TIOPA-
JIOK HYKE MHTEHCUBHOCTH TEXHOJIOTUYECKOTO CTape-
HIIST, YeM TPAIUIIMOHHBIE TOPSTInE ac(haTBETOOETOHBL.

N-10° 1K
24

23 -

i .

21 -

18

16 -

180 T, °C

Pucynok 2. 3aBHCHMOCTb KOJMYECTBA IUKJIOB N 0 YCTATOCTHOTO Pa3pyIeHHsI TOPSTYEr0 MEJIKO3EPHUCTOTO achasb-
TobetoHa (Tunl B) ot Temmeparypsl npuroTosiieHust achaibro6eTOHHON cMecH T, 1-150°C,2-165°C,3-180°C

COOTBETCTBEHHO.

Ta6muia 5. Pesysbrarhl ucnbiranust achanibro0eTOHHBIX 00Pa3IoB, IPUTOTOBIEHHBIX U3 ac(haibToOeTOHHON cMecH,

KOTOpas Iponlia cjaeAyonuie TEXHOJIOIrN4YeCKue dTallbl

Rex, ipH Rex, ipH Rpacks Ry, ipu VYcranoctHas
TexHOIOrHYECKUE TAIbI 0°C, 20 °C, mpu 0 °C, 20 °C, JIONTOBEYHOCTD,
MITa MITa MIIa MIIa N-10°,
Hcxonmas cmece, n3 8,24 5,85 4,31 1,31 31
acdampTocmecnTens (A)
Ilocne TepmocTaTupoOBaHus B 8.93 6.16 437 1,64 30
tepmocOynkepe (b)
IMocne TpaHCTIOPTHPOBAHUS K
MECTY YKJIaIKH B CIIOH JOPOKHOM 9,45 6,27 4,53 1,92 27,7
onex bl (B)
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KoadduimenT TerioBoro crapeHust KOMILIEKC-

HO-MOZIM(DUITPOBAHHOTO ATUJIEHTJIUITANIAKPIIA-
TOM MEJIKO3ePHUCTOTO acansroberona u achalib-
tornosmmepcepoberona nocse 1 200 gacos mporpe-
Ba B kiimMatuudeckoit kamepe NII-1 npu remmepa-
type 75 °C u yabsrpaduroneroBom obydeHuu co-
craBstioT 1,15 1 1,25 COOTBETCTBEHHO, a TOPSTUETO
acansroberona K =1,5.

BbiBobI

1. Tlo namMeHEHMIO MACCHI TOPOIKHOTO OUTYMA, Tie-

HeTpaIK, TEMIIEPATyPhl pa3MATYeHUs, TPYIIIO-
BOIO XUMHUYECKOTO COCTaBa, CPEJIHEl CKOPOCTH
HPOIECCOB ITPUCOEIMHEH NS K CIOPO/Ia BO3/LyXa
B ripoiiecce TepmocTtapenust (TC) (B 3akpbITOM
6roKce B cJioe OUTyMa TOJIIMHON & =35 MM) U
tepmookucymtebHoro ctapenus (TOC) (B ot1-
KPBITHIX Yarikax IleTpu B ¢jioe GUTyMa TOJIIIH-
HOU & =2 mm) ipu TemriepaType 180 °C B Teue-
Hue 5 u 10 9yacoB ycTaHOBJIEHO, UTO IOMUHUPY-
OMIEN IPUINHOMN CTapeHns He(hTSTHOTO IOPOK-
HOTO 6uTyMa siBAIsteTcsi TepMmookucienie. TOC
NPUBOIUT K 3HAYUTEIHHO OOJIBIIIEN KOHIIEHTPa-
1IUM cMoJI U1 acanbreHos, yem TC.

C yMeHbITIeHneM TOIIUHBI CTI0sT GUTyMa SHep-
rust aktuBanuu mpoieccos TOC cHukaeTcs
(mpu 3=2,5um E_=80,6 k/[:x/Mo1b; §=0,5 MM
E _=568x/lx/Momb; 6=0,05Mm E =404 k/lx/Mar).
Xapaxrep usmenenus E_1pu nepexoze K TOH-
KM CJIOSIM OUTYMa CBUIETEJIBCTBYET O HAJIM-
g g dysnonHoro kouTpois npoitecca TOC.
[Ipennoskenbl ypaBHEHUSE PErPECCUu [Iist PEo-
JIOTUYECKUX [TOKA3aTesIell COCTapEHHBIX OUTY-
MOB, UTO TTO3BOJIUJIO MAIEHTU(DUITTPOBATD CTPYK-
TYPBI COCTAPEHHBIX OUTYMOB, 00Pa3yOIINXCS
pu TC 1 TOC (TepMudeckoe cTapeHue ympou-
HSET KOATYJLIIIMOHHBIN KAPKAC HEPA3PYIIEHHOM
CTPYKTYPBI OUTYyMa, a TEPMOOKUCIUTETBHOE
(180 °C / 54acoB) — ero paspyliuaer 1 npuoim-

Jlureparypa

1.

bazxun, JI. W1. VccnenoBanue BAUSHUA MUHEPATIOTU-
YeCKOro COCTaBa M CTPYKTYPbl MUHEPAIHHBIX TTOPOTII-
KOB Ha crapeHue achaabroBoro 6eroHa [Texcer] : aB-
Toped. Auc. ... Kauz. TexH. Hayk : 05.23.05 / JI. V. Bas-
sxkH, XA/, — Xapbkos, 1974. — 24 c.

B. U. bpamuyn, M. K. Ilakmep, A. A. Cmyxanos, B. JI. becnanos, /. B. Iynax, E. A. Pomacrox

sKaeT OMTYyM K KOHIIEHTPHPOBAaHHBIM PACTBOPAM
IOJINMEPOB).

C HCIIOJIb30BaHUEM METO/Ia IKCIIEPUMEHTAJIbHO-
CTAaTUCTUYECKOI'O MO/JIEJIMPOBaAHUA YCTaHOBJIE-
HO, YTO BJIMSIHUE TEMIIePATyPbl IIPOU3BOJICTBA
Ha MHTEHCUBHOCTDb TEXHOJIOTUYECKOI'O CTapEHUA
acdasprobeTonHoit cMecu B 1,76 pasa Bbiiie
BpeMeHu mpou3BozicTBa cMecu. Onpenenena
KpUTHUYECKasi TeMIlepaTypa MPOU3BOJCTBA ac-
(assroberornbix cMmeceii (T =170 °C) Ha okuc-
JIEHHBIX OUTYMaX.

C y4eToM OCHOBHBIX BHYTPEHHUX (DaKTOPOB,
OIPEIEJISTIONINX CTapeHne achaabro6eTOHHBIX
cMecell 1 acanbrobeTOHOB, ¢ 1EJIbIO TOBbIILE-
HUS 9HEPIUU AKTHUBAIMH IIPOIECCOB UCITAPEHNS,
OKCHUTIOJIMKOHIeHCATuu U indpy3un B mopuc-
TO€ TIPOCTPAHCTBO MUHEPATbHBIX MAaTEPUAJIOB
KOMITOHEHTOB HE(DTSIHBIX IOPOKHBIX OUTYMOB,
paspaboTaHbl CIIOCOObI 3aMEJJIEHIS CTaPEHUsT
acabTOGETOHHBIX CMeceil, a MMEHHO: KOM-
TIJIEKCHON MOomDUKAITEe MUKPOCTPYKTYPBI ac-
(pansroberoHa BBeileHEM B HEDTSHON JOPOK-
HBIIT GUTYM KOMILTEKCHOH mobaBku (OyTagneH-
MeTucTupoJibHbIH Kayayk CKMC-302-3 9% mac.
COBMECTHO € TeXHIUeCKOi cepoit 30—40 % mac.) ¢
OTHOBPEMEHHOU TOBEPXHOCTHOM aKTUBAITNEH MH-
HepasbHoro mopornika 0,5—1,0 % mac. CKMC-30
13 pacTBOpa B YIVIEBOOPOIAX ); KOMILJIEKCHOHN
MoarduKaImeir MUKpO-, ME30- U MAaKPOCTPYK-
TypbI achansrobeToHa BBeICHIEM B He(TSHON
JOPOKHBIN OMTYM 3TUJIEHTIAIUANIAKPIIATA
(2 % mac.) B coueTanuu ¢ o ocdopHOI Kuc-
goroii [IMK-105 (0,2 % mac.) v ToBEpXHOCTHOI
aKTI/IBalII/IefI MHWHEPAJbHBIX MaTE€PHAJIOB 3TUJIEH-
rimnuantakpuaarom (0,7 % mac.). Acdanbrode-
TOHBI C KOMTLJIEKCHO-MOIU(PUIIPOBAHHON CTPYK-
Typoii B 10 pa3 6oiee TepMOCTOWKIE BYCTOBHUSIX
TEXHOJIOrMYECKOM repepaboTku u Ha 25-50 % B
YCJIOBHSIX 9KCILTyaTaI[UH, 4eM HeMOIUD U PO-
BaHHbIE ropsture achansEroOeTOHBL.

References

1.

Bazzhin, L. I. Researches of the influence of minera-
logical composition and structure of mineral dust
on aging treatment of asphalt concrete: Ph.D. au-
thors abstract: 05.23.05. Kharkov, 1974. 24 p. (in
Russian)



Cmapenue acarvmobemonnvix cmeceil, Acharmobemonos u cnocobbl NOGHIUEHUS. UX ...CTIOUKOCTU

10.

11.

12.

13.

14.

Baxpax, I. C. Yuer mporiecca ctapeHus Ipu IPoeK-
TUPOBAHUU COCTaBa OUTYMO-MUHEPAIBHBIX CMeCeii
[Texcr] / T. C. Baxpax // ABTOMOGUIIbHBIE JOPOTH.
1973. Ne 9. C. 8-9.

Bbparuays, B. 1. O HEKOTOPBIX 3aKOHOMEPHOCTSIX CTa-
peHust GETOHHBIX cMecell 1 OETOHOB Ha OpraHudYe-
CKUX BSKYIIMX Ha puMepe aertebetonos [Texcr] /
B. 1. bparuysn, . B. I'yaax, B. JI. Becnanos //
Bectauk XapbhbKOBCKOTO HAIlMOHAIBHOTO aBTOMO-
GUIIbHO-I0POKHOTO YH-Ta. Xapbkos : XHAJLY, 2008.
Boim. 40. C. 59-64.

3onorapes, B. A. /lonToBeYHOCTh MOPOXKHBIX ac-
damnproberonos [Texcr] / B. A. 3omorapes. — X. :
Bumia mkoma, 1977. — 116 c.

OpraHuyeckue BSKYIIHUE ISl TOPOKHOTO CTPOU-
teabctBa [ Teker] @ [yueb. nocobue s CTYAEHTOB
mo HarnpasseHnio «Ctp-Bo»| / C. K. Nimomnosnos,
N. B. Mapaupocosa, E. B. ¥rnosa, O. K. Bespoz-
Helit. — PocroB-na-/lony : loprpancHUN : PI'CY :
IOr, 2003. — 426 c. : un. — ISBN 5-88094-054-3.
KonGanosckas, A. C. [fopoxkusie 6utyms [ Tekcr] :
Mowsorpadus / A. C. Konbanosckas, B. B. Muxaii-
Jg0B. — M : Tpancmopr, 1973. — 264 c.

Poibbes, 1. A. Acdansrossie 6erons [Tekcr] /
V. A. Peibbes. — M. : Boicimas mik., 1969. — 399 c.
YrrnoBa, E. B. Teopetnueckne 1 MeTofomOTnuecKre
OCHOBBI OIIEHKY OCTaTOYHOTO YCTAJIOCTHOTO PECyp-
ca acaabTOOETOHHBIX TIOKPHITHN aBTOMOOUIBHBIX
nopor | Teker] : anc. Ha cOMCK. HAy. CTeTL. /I-pa TEXH.
Hayk : 05.23.11 : 3amumiena 29.12.2009 : yTB.
05.03.2009 / E. B. ¥YrioBa, MunmctepcTBO 06paso-
Banus u Hayku PD, PTCY. — Pocros-na-/lony,
2009. - 350 c.

[lectepkun, B. /I. Onpenenenre meproaa HOpMab-
HOU paGoThl acasbToGETOHHOTO MOPOKHOTO MO-
kpoitud [Texer] / B. /1. lectepxun // W3Bectus
By30B. CtponTenbcTBo U apxutektypa. 1973. Ne 8.
C. 133-136.

Durrieu, F. The influence of UV aging of a Styrene/
Butadiene/Styrene modified bitumen: Comparison
between laboratory and on site aging [Tekct] /
F. Durrieu, F. Farcas, V. Mouillet // Fuel. 2007.
Vol. 86. P. 1446—1551.

Morgan, P. The Shell Bitumen Industrial Handbook
[Tekcr] / P. Morgan, A. Mulder. — Surrey, U. K. :
Shell Bitumen, 1995. — 338 p.

Petersen, J. A review of the fundamentals of asphalt
oxidation: chemical, physicochemical, physical pro-
perty, and durability relationships [ Tekct] /J. Claine
Peterse. — Washington, DC : Transportation Re-
search Board, 2009. — 68 p. — (Transportation Re-
search E-Circular, no. E-C140).

O/IM 218.03.20-2012. MeTonnueckue peKoMeH/Ia-
MU 110 0OECTIEYEHHIO YCTONINBOCTH OUTYMOB HIPO-
TUB CTapeHUs B TEXHOJOTMYECKUX MPOIeccax M3ro-
TOBJIEHUSI U TIPUMeHeHHsT achasbTOOETOHHBIX CMe-
ceii [Tekcr] / DepepaibHoe TOPOKHOE ar€HTCTBO. —
Mocksa : Pocastonop, 2012. — 38 c.
TeopeTnko-sKCIIEPUMEHTAIBHBIE TPUHIUIIBI TOJTY-
YEHUs IOPOKHBIX OETOHOB HA OPraHUYECKHX BSIKY-
HIUX TIOBBIIIEHHOI OJTOBEYHOCTH C KOMILJIEKCHO-

10.

11.

12.

13.

15.

115

Bahrah, G. S. Account of the ageing process in the
design of composition of bitumen and mineral mixes.
In: Highways, 1973, No. 9, pp. 8-9. (in Russian)
Bratchun, V. I; Guliak, D. V;; Bespalov, V. L. About
some rules of aging treatment of concrete mixes and
concrete onorganic binder as an example of tar-con-
crete. In: Mercury of Kharkov Automobile Highway
University, 2008, Issue 40, pp. 59—64. (in Russian)
Zolotarev, V. A. Life duration of road asphalt con-
crete. Kharkov: High school, 1977. 116 p. (in Rus-
sian)

Iiopolov, S. K.; Mardirosova, 1. V,; Uglova, E. V,;
Bezrodnyi, O. K. Bituminous binders for highway
engineering. Textbook for students on «Civil Engi-
neering». Rostov-on-Don: DortransNII: RSSU:
South, 2003. 426 p. ISBN 5-88094-054-3. (in Rus-
sian)

Kolbanovskaia, A. S.; Mihailov, V. V. Asphaltic paving
materials. Monograph. Moscow: Transport, 1973.
264 p. (in Russian)

Rybev, I. A. Asphalt concretes. Moscow: High school,
1969. 399 p. (in Russian)

Uglova, E. V. Theoretic and methodological foun-
dations of estimation of permanent fatigue life of
concrete pavement of highways: Doctoral thesis:
05.23.11. Rostov-on-Don, 2009. 350 p. (in Russian)
Shesterkin, V. D. Determination of normal operating
period of asphalt covering. In: News of Higher Edu-
cational Institutions. Civil Engineering and Architecture,
1973, No. 8, pp. 133—-136. (in Russian)

Durrieu, F; Farcas, F; Mouillet, V. The influence of
UV aging of a Styrene/Butadiene/Styrene modified
bitumen: Comparison between laboratory and on
site aging. In: Fuel, 2007, Vol. 86, pp. 1446—1551.
Morgan, P; Mulder, A. The Shell Bitumen Industrial
Handbook. Surrey, U. K.: Shell Bitumen, 1995. 338 p.
Petersen, J. A review of the fundamentals of asphalt
oxidation: chemical, physicochemical, physical pro-
perty, and durability relationships. Washington, DC:
Transportation Research Board, 2009. 68 p. (Trans-
portation Research E-Circular, no. E-C140).
ODM 218.03.20-2012. Evaluation guidelines for
regarding maintenance of bitumen durability against
aging treatment in engineering process of manufa-
cturing and practice of asphalt mix. Moscow: Rosav-
todor, 2012. 38 p. (in Russian)

. Bratchun, Valery; Bespalov, Vitaly; Pakter, Mihail;

Samoylova, Elena; Ahmed Talib Muttashar Mutta-
shar; Gubar, Anton; Konnov, Nikolay; Gulyak, Denis.
Theoretical experimental principles of receipt of
pavement concretes on organic astringent increased
longevity with complex modified mikrostructure. In:
Proceeding of the Donbas National Academy of Civil
Engineering and Architecture, 2012, Issue 2012—-1(93):
Current constructional materials, pp. 25-40. (in Ru-
ssian)

Bratchun, V. L; Bespalov, V. 1; Pakter, M. K.; Ahmed
Talib Muttashar Muttashar Asphaltpolymer con-
crete, having complex modified microstructure. In:
Science and engineering in road industry sector, 2013,
No. 3, pp. 35—41. (in Russian)



116 B. U. bpamuyn, M. K. Ilaxmep, A. A. Cmyxanos, B. JI. Becnanos, /. B. Iynax, E. A. Pomaciox

MOAUMUIMPOBAaHHON MUKpPOCTPYKTypoii [ Tekct] /
B. U. Bpatuys, B. JI. becnanos, M. K. Ilaktep [u
np.] // Bicnuk JonGachbKoi HallioHATbHOI akaaemii
Gyaisauirsa i apxitexrypu. 2012, Bum. 2012—1(93) :
Cyuacwi 6yaisenpni matepiamm. C. 25—40.

15. AcansrononMepOeToHbl ¢ KOMILIEKCHO-MOAUDU-
1 poBaHHON MUKpocTpyKTypoi [ Texct| / B. 1. Bpar-
gy, B. 1. Becnanos, M. K. Ilakrep, Axmer Tamm6
Myrramap Mytramap // Hayka u Texnuka B s10-
posnoit orpacau. 2013. Ne 3. C. 35-41.

Bparuyn Basnepiii IBanoBuY — 10KTOp TexXHIYHUX HayK, podecop, 3aBiayBad Kadeapu aBTOMOGIIBHUX [OPIr i aepo-
npomis [lonGachKol HallioHaJIbHOI akajeMii OyaiBHUITBA i apxitekTypu. Haykosi inTepecu: (hisuko-xiMiuHa MexaHiKa
TEXHOJIOTIYHUX 1 OBrOBIYHUX JOPOKHIX OETOHIB /Jist GYIiBHUIITBA KOHCTPYKTUBHUX IIAPIB HEKOPCTKUX TOPOKHIX
OJISITIB Ha OCHOBI MOAIM(DIKOBAHMX OPTAHIYHUX B SKYUHX | KOMILUIEKCHOTO MOAN(DIKYBAHHS CTPYKTYPH OETOHIB; po3po0-
Ka e()eKTUBHUX TEXHOJIOTIH nepepoOKM TEXHOTEHHOI CHPOBMHI B KOMIOHEHTH KOMITO3HMI[IHUX MaTepiaib.

IMakrep Muxaiino KocTHTHHOBHY — KaH/IUAT TEXHIYHKUX HAYK, JOLEHT Kadepy aBTOMOGIIBHUX J0PIT i aepoApoMiB
JloHnbachKoi HallioHAIbHOI akazieMil OyaiBHUIITBA i apxiTekTypu. HaykoBi inTepecu: Gisuko-xiMiuHa MexaHiKa TeXHO-
JIOTIYHUX i IOBIOBIYHUX JOPOKHIX OETOHIB /171t Oy IiBHUIITBA KOHCTPYKTUBHUX IAPiB HEKOPCTKUX TOPOKHIX OJATIB HA
OCHOBI MOM(hiKOBAaHUX OPTaHIYHUX B'SKYUUX 1 KOMIUIEKCHOTO MOM(MDIKYBaHHS CTPYKTYpH OeTOHIB; po3pobKa edek-
TUBHUX TEXHOJIOTIH epepoOKN TeXHOT€HHOI CHPOBUHY B KOMIIOHEHTH KOMIO3UIIIHUX MaTepiasis.

CrykanoB Osekcanap AHATOMIAOBHY — acHCTeHT Kadeapu aBTOMOOITFHUX MOPir i aepoapomis JloHbachKOI Hattio-
HaJIbHOI aKaneMii OyaiBHUIITBA 1 apxiTekTypu. HaykoBi iHTepecu: 3100y TTs TEXHOJIOTIUHUX 1 JOBTOBIYHUX TOPOKHIX
6eTOHIB /171t Oy i BHUIITBA KOHCTPYKTUBHUX IHAPiB HEKOPCTKOTO JIOPOKHBOTO OZATY Ha OCHOBI MOIM(DIKyBaHHS OpraHi-
YHUX B SKYYHX.

Becnanos Biramiii JIeoHiZoBUY — KaHIUIAT TEXHIYHUX HAYK, AOIEHT Kadeapu aBTOMOOLIBHUX AOPIT i aepoApOMiB
Jlon6achbKoi HaIliOHATBHOI akaieMii OyiBHUITTBA i apXiTekTypu. HayKoBi iHTepecu: CHHTEe3 OpraHiyHNX B SKYUHX JJIST
BUPOOHUIITBA KOMITO3UIIIHHIX I[OpO)KHBO-6y[[iBeJIbHI/IX Marepiasis, SKi BUKOPUCTOBYIOTCS TIPH OYIBHUIITBI KOH-
CTPYKTUBHUX HIAPIB HEKOPCTKUX OPOKHIX OJISTIB aBTOMOGIIBHUX JOPIT MiABUIIIEHOT IOBIOBIYHOCTI.

Tyasx Jlenuc BsayecnaBoBuY — KaHIU/IAT TeXHIYHUX HAYK, AOHEHT Kadeapu aBTOMOOGITIBHUX JOPIT i aepoipoMis
Jlon6acbKoi HaIliOHATBHOI akajieMii Oy IiBHUITBA i apxiTekTypu. HaykoBsi inTepecu: 3106y TTS TEXHOMOTIYHUX i IOBTO-
BIUHMX JJOPOKHIX OETOHIB /17t OYIiBHUIITBA KOHCTPYKTUBHKX MIAPIB HEKECTKOTO JOPOKHBOTO OJATY HA OCHOBI MOZIU-
¢ikyBaHHSA OPraHIYHUX B SKYUYHX.

Pomaciok €sren OsieKcaHAPOBUY — acIipaHT Kadeapy aBTOMOOIIBHIAX J0PIT Ta aepoapoMiB JJoHGachKOI HAl[iOHAIb-
HOI akajieMii OyiBHUTITBA i apxXiTekTypu. HaykoBi iHTEepec: OTpUMaHHsI JOBTOBIYHIX TOPOKHIX achaTbToBUX GETOHIB
Ha OCHOBI MOAIM(DIKYBaHHS OPTAHIYHUX B'SKYUINX Ta KOMIIJIEKCHOTO MOAM(IKYBAHHS MiKPOCTPYKTYPH GETOHIB.

Bparuyn Banepuii BanoBuY — JOKTOP TeXHUYECKUX HAyK, mpodeccop, 3aBeayomuii kageapoil aBTOMOGUIbHBIX
JIOpor 1 aspoApoMoB J{oHOACCKOI HAIIMOHAIBHO aKaJeMUH CTPOUTENbCTBA M apXUTEKTyphl. Haydmbie WHTEpeCH:
(DUBUKO-XUMIUECKass MEXaHUKa TEXHOJOTHYHBIX 1 JOJTOBEUYHbBIX I0OPOKHBIX GETOHOB JIJISI CTPOMTENbCTBA KOHCTPYK-
TUBHBIX CJI0E€B HEKECTKUX JIOPOKHBIX OJIEK/L HAa OCHOBE MOIU(MUIIMPOBAHHBIX OPraHUYECKUX BSKYIIMX U KOMILIEKC-
HOTO MOIM(UIMPOBAHUST CTPYKTYPBI GETOHOB; pa3paboTKa 3(hEeKTHBHBIX TEXHOJIOTUI epepabOTKH TEXHOTEHHOTO
CbIPbsl B KOMIIOHEHTbI KOMIO3UIIMOHHBIX MaTepPHAaJIOB.

IMakrep Muxaun KoHCTaHTHHOBHY — KaH/M/IAT TEXHMYECKHUX HAYK, IOIEHT KadeApbl aBTOMOOHIIBHBIX J0POT 1 a3PO-
IpoMoB J[oHO6ACCKOI HAIMOHAIBHOI aKaIeMUU CTPOUTENBCTBA M apXUTeKTypbl. HayuHble MHTEPECHL: (GUBMKO-XUMU-
YecKask MEXaHUKA TEXHOJOIMYHBIX ¥ JIOJITOBEYHBIX JOPOJKHBIX OETOHOB JIJIsI CTPOUTENBCTBA KOHCTPYKTHBHBIX CJIOEB
HEKECTKUX JIOPOXKHBIX O7IXK/] HA OCHOBE MOAM(UIIMPOBAHHBIX OPraHUYECKUX BSIKYIIMX U KOMILIEKCHOTO MOAU(UIIN-
POBaHUsI CTPYKTYPbI OETOHOB; paszpaboTka 3peKTUBHBIX TEXHOJIOIUI MepPepabOTKH TEXHOTEHHOTO ChIPbsI B KOMIIO-
HEHTbI KOMITO3UIIMOHHBIX MaTepHaJIoB.

CrykanoB Anexcanap AHAaTOJIbEBHY — acCHCTEHT Kabepbl aBTOMOOHIIBHBIX 0POT U a3poipoMoB Jlonbacckoii Ha-
[IUOHAJIbHOM aKaJleMUU CTPOMTEJILCTBA U apXUTeKTypbl. HayuHble MHTEpechl: mojydeHne TeXHOJOTMYHbBIX U JI0JITO-
BEYHBIX JIOPOKHBIX OETOHOB /ISl CTPOUTEIBCTBA KOHCTPYKTUBHBIX CJIOEB HEKECTKHMX JOPOKHBIX OIEK] Ha OCHOBE
MO (PUIIMPOBAHMS OPIaHUYECKUX BSIXKYIIHX.
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Becnanos Butannii JIeOHHIOBAY — KaHANUAAT TEXHUYECKUX HAyK, AOLEHT Kadeapbl aBTOMOOUIBHBIX JOPOT U adpo-
npoMoB JIoHGACCKO HAIIMOHATILHOU aKaJeMUK CTPOUTENbCTBA U apXUTEKTYpbl. HayuHble HHTEPEChL: CUHTE3 OpraHu-
YeCKUX BSDKYIUX JUIS IPOU3BOICTBA KOMIIO3UIMOHHBIX JOPOKHO-CTPOUTEIBHBIX MaTE€PUATIOB, MCIIOJIb3yEMBIX MIPU
CTPOUTENBCTBE KOHCTPYKTUBHBIX CJIOEB HEKECTKUX JOPOXKHBIX OJIEK] ABTOMOOHIIBHBIX JIOPOT IIOBBIIIEHHON [0JITO-
BEYHOCTH.

Iyasik /lenuc BsiyecnaBoBuY — KaHMIAT TEXHUYECKUX HAYK, JAOIEHT Kadepbl aBTOMOOHIIBHBIX J0POT U a3POJPOMOB
Jlon6accKoil HAIMOHAIBHON aKaJeMUK CTPOUTENbCTBA U apXUTEKTYpPbl. HayuHble HHTEPECHL: MOMyUYeHUE TEXHOJIO-
IUYHBIX U JI0JITOBEYHBIX JI0POKHBIX OETOHOB JIJISl CTPOMTENBCTBA KOHCTPYKTUBHBIX CJIOEB HEKECTKUX JAOPOKHBIX OJIEHKT
Ha OCHOBe MOANGUIINPOBAHNS OPTAaHIMYECKUX BSDKYTINX.

Pomaciok Eprennii AnexcaHapoBHY — acripaHT Kadeapsl aBTOMOGIIIBHBIX JOPOT 1 a9poapoMoB JloHbaccKoil Halmo-
HAJTbHON aKajleMUH CTPOMTENHCTBA U apXUTEKTYpbl. HaydHble WHTEPECH: TOIyYeHne JOJITOBEYHbIX A0POKHBIX ac-
(baIbTOBBIX OETOHOB HAa OCHOBE MOAMMUIINPOBAHNS OPraHUYECKUX BSUKYIINX U KOMIUIEKCHOTO MOAMGMHUIPOBAHNUS
MHKPOCTPYKTYPbI OETOHOB.
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