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Mooughukayuss KOMROHEHMOB UCHONL3YEMBIX 8 COZ0AHUU KOMROZUYUOHHBIX MAMEPUATLO8 ABTACTCA BANCHIM HANPABTIe-
Huem pazpabomku u npou300CmMEa HOBbIX 3PPEKMUGHbIX KOMNO3UMmos. bazosvim moduguramopom wupoxo pacnpo-
CMPAHEHHbIX INOKCUOHBIX KOMRAYHOO8 56/I1emcsi pa36agumenb, cnocodCmeyiowuil 3Ha4YUmMeIbHOMY CHUNCEHUIO 853KO0-
cmu Ces3yI0Ule20, memM CamblM YIyYulas MexHoI0SUYHOCMb U 63aUMOO0elicmeue Ha Spanuye Mampuya-HanoiHumelb.
OcHogHble npou3so0cmea HeKOMopPbIX AKMUGHLIX pazbasumerneti, ¢ yacmuocmu muna VI, 6viiu ympauensl, nockoibKy
pacnoaazanucy Ha meppumopuu Ykpaunol. Ilosenenue aibmepHamugHbix NOCMAGUUKO8 HA PblHKe OMKPbLEAEH 60NPOC
NpUMEHeHUs aKMUBHbIX pazdasumeniell 0aHHO20 MUNa 83ameH wupoxko npumensemomy /[OI-1, oxazviearowemy Heea-
MmusHoe GaUAHUE HA NPOYHOCMHbIE C80UICMEA CEAZVIOWUX HA INOKCUOHOU OcHoge. B pabome npedcmasnenvi pezynomamut
uccnedosanus nusHUs pazoagumens akmugno2o muna mapku YII1-624 na @usuxo-mexanuyeckue XapakKmepucmuKu
9NOKCUOHBIX KOMRAYHOO8 HA NPUMEPE MOOCIbHOU CUCmeMbl: S3NOKCUOHAst cmoaa mapku D/1-20 — norusmunennonuamun
(II2114) e3amvix 6 coomnowenuu 10 x 1. Yemanoeneno, umo 6 omauuuu om wupoxo Ucnonb3yemo2o akmusHozo pazoa-
sumenst mapru [OI-1 paccmampusaemviii YII-624 6 pesyiomame 6cmpauanusi 6 CmpyKmypy Ces3yi0ue20 nogbluaem
ee NJIOMHOCMb, YMO HAXOOUN OMPAdICEHUe 8 NOBLIULEHUU MOOYIL ynpy2ocmu Ha 35 % u npusooum K yeeiudenuro npeoeid
npounocmu 6 4 pasa 6 cpasHenuu ¢ ucxoOHwviM o6pasyom. Kpome mozo, mooughuxayust 3noKCuoHO20 KOMRAYHOA AKMUG-
HulM pasdasumenem mapku YII-624 nozeonsem ygeruuums €20 ad2e3uoHHy0 npourocms Ha 12% na kascovie 5% 0o-
basku. Ilonyuenvl 3a6ucumocmu, OnucylBalowue IUsHUe KOHYeHmMpayuu akmusHo2o pazbasumens mapku YI1-624 na
@u3suKo-mexaHuuecKue XapaKkmepucmuku SNOKCUOHO20 KOMRAYHOA, YMO NO3604UM NPOCHO3UPOEAMb NOBeOeHUe 6HOBbL
€030a8aeMbIX U YIiCe CYWECMEYIOUUX KOMNOZUYUIL.
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Modification of components used in the creation of composite materials is an important direction in the development and
production of new effective composites. The basic modifier of widespread epoxy compounds is a diluent, which contrib-
utes to a significant reduction in the viscosity of the binder, thereby improving processability and interaction at the
matrix-filler interface. The main production of some active diluents, in particular of the UP type, has been lost as they
were located in Ukraine. The emergence of alternative suppliers on the market opens the question of the use of active
diluents of this type to replace the widely used DEG-1, which has a negative impact on the strength properties of epoxy-
based binders. The paper presents the results of research of the influence of active diluent of UP-624 type on physical
and mechanical characteristics of epoxy compounds on the example of model system: epoxy resin of ED-20 grade -
polyethylene polyamine (PEPA) taken in the ratio of 10 to 1. It is established that unlike the widely used active diluent of
DEG-1 brand, the considered UP-624 as a result of incorporation into the structure of the binder increases its density,
which is reflected in the increase of elastic modulus by 35% and leads to an increase in tensile strength by 4 times
compared to the original sample. In addition, modification of epoxy compound with active diluent of UP-624 grade
allows increasing its adhesive strength by 12% for every 5% of the additive. Dependences describing the influence of the
concentration of active diluent of UP-624 brand on the physical and mechanical characteristics of epoxy compound have
been obtained, which will allow predicting the behaviour of newly created and existing compositions.
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Co3panne HOBBIX KOMIIO3UIIMOHHBIX MaTepUaIOB He-
BO3MOKHO 0€3 COBEPIICHCTBOBAHNUSI BXOASIIMX B HX CO-
cTaB KOMIIOHEHTOB. He cMOTps Ha Manoe colepkaHue
MaTpUYHbIE MaTEePUabl WM CBS3YIOLIHE BBINOJIHIIOT
BKHYIO POJIb 110 00ECIICUSHUIO LETOCTHOCTH (HOPMHPY-
emoro kommosura. COBEpIIIEHCTBOBAHHE MOTOOHBIX Ma-
TEPHUAIIOB MO3BOJISIET PEIIUTD PsiJ IPOOIEM COBMECTHMO-
CTH KOMIIOHCHTOB KOMITO3HMIIMOHHBIX MAaTEepUalioB, a
TaKXKe YIYYIINTh NX QYHKIIHOHAIBHbBIE U SKCIUTyaTally-
onHble Xapakrtepuctuku [1-12]. OgauM u3 myTeit u3me-
HEHHs CBOWCTB OPraHMYECKHX CBS3YIOLIMX SBILSIETCS
BBEJICHHE B MX COCTAB aKTHUBHBIX COCIMHEHHUH CIOCO0-
HBIX B3aMMOJCIHCTBOBATH C HUMH HAa MOJICKYJSIPHOM
ypoBHe [13]. K TakoMy THITy COSIUHEHHIl OTHOCSATCS
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pa30aBUTENM AKTHBHOTO THIIA, IMO3BOJISIONIINE 3HAYH-
TEJIEHO CHH3UTH BSI3KOCTh, B YaCTHOCTH, IMPOKO MPHUMe-
HSAEMBIX AOKCUIHBIX CBA3yIommX. OCHOBHOE BHIMAaHHE
HCCIIeIOBaTeNe 00palIeHo K TaKuM pa30aBUTEISIM Kak
J2T-1, TOr-1, MBI'-2 u ap.[14], onHako OHH, KaK u
naccuBHbIe pa3zoasurenu (Jb®, IBC u 1.1.), obnagarot
3HAYHUTEJIbHBIM HEJJOCTATKOM — CHHIKEHHE (DPU3UKO-MEXa-
HUYECKUX XaPaKTEPUCTHK MOAUMUIIUPYEMOTO IIMOKCH/I-
Horo kommaysa [15]. AJbTepHaTHBOM ABJIAIOTCS aKTUB-
HbIE pa3baBuTeny Trna Y11, o0CHOBHOE POM3BOJICTBO KO-
TOPBIX 70 HEAABHErO BPEMEHH PACIIONArajoch Ha TeppH-
Topun YKpauHbl. [1osBIeHHE IPOU3BOJCTB HA TEPPUTO-
pumn Poccuiickoit @enepanuu nenaeT akTyalbHbIM BO-
MIPOC U3YUYCHHUS BIUSHUS TaHHOTO TUITa AKTUBHBIX pa30a-
BHTEJICH Ha CBOWCTBA STIOKCHTHBIX KOMITAYH]IOB.
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MeTopguka JKCnepuMeHTa

B kauecTBe 00beKTa UCCIIEOBAHUS PACCMOTPEHA MO-
JieTIbHasi CHCTEMa, COCTOSINAs M3 3MOKCHIHO-THaHOBOM
emonsl Mapku DJ1-20 (OO0 «Pycxumy», T. [[3epKUHCK),
axtuBHOTO pazbasutens YII-624 (AO «JlenPeakTusy, T.
Cankr-IleTepOypr) W OTBEpAMTENS MOJUITHICHITONHA-
muHa (OO0 «Pycxumy, r. [I3epxuHCK). MaccoBoe cooT-
HOILIEHUE CMOJIa-0TBepAUTENb cocTaBisuio 10:1. Brexae-
HHE pa30aBHUTEI OCYLIECTBIISUIOCH 33 CUET AMOKCHAHON
CMOJIBL.

Jln1st McnbITaHUE M3rOTOBJIEHBI UJIMHAPHYECKHE 00-
pasipl uamMeTpoM 14 MM M OTHOIIEHHEM BBICOTHI K JTHa-
METpy paBHBIM 1,5 METOJOM CBOOOIHOTO JIUTHSI C MOCIIE-
JIYIOIIMM BakyyMupoBaHueM. OTBEpKAEHHE INPOHCXO-
JIMJIO TIPY HOPMAJIBHBIX YCIOBHSX OKPY)KaloILei cpepl.
Omnpeneneare (GU3UKO-MEXaHUUECKUX XaAPAKTEPHUCTUK
OCYIIECTBIISUIOCH TP IOMOIIN YHUBEPCAILHOM HCTIBITa-
tenpHOM MamuHB Galdabini Quasar 100 npu Temmnepa-
type 23°C cornacuo 'OCT 4651-2014 (ISO 604:2002).
Taxoke IpoBeICHO MCCIIEAOBaHNE are3HOHHOM CIIOco0-
HOCTHU KOMIIayHAa OTHOCUTECIBHO CABUI'OBLIX HaAIIPsKE-
Huii cornmacHo 'OCT 14759-69.

Pe3ynbTaTtbl 3KCNepumMeHTa

B pamkax ncciiegoBaHus IPOBECHA OIICHKA BITMSTHHS
pa3baButens YII-624 B xommuectBe 10 20% macc. Ha
(hU3UKO-MEXaHUYEeCKHE XapaKTEPUCTHKH AIOKCHIHOTO
kommayHna. Uccrnenyemas o0macTh KOHIICHTpAaIUi pas-
OaBHTENA OIpeneeHa Ha OCHOBAHWU TPHMEHSEMBIX B
MIPOMBIIIJIEHHOCTH KOHIIGHTPAIIMOHHBIX MpeJeiax BBe-
JeHHUs pa30aBUTENCH MpPU MPOM3BOICTBE SMOKCHIHBIX
KoMiayHoB [14]. Pe3ynbraThl UCTIBITAHUN TPUBEICHBI
Ha puc. 1.

Pas6asuresnp Mmapku YI1-624, kak u npyrue npeacra-
BUTEIIN TIIMIUIUAIOBBIX 3GUPOB amu(aTHUCSCKUX CIHP-
TOB, BCTPaWBACTCS B CTPYKTYpPY IMOJIUMEpa MPHUBOAS K
YBEIIMYCHUIO ITOKa3aTelsl YIPYTrOCTH B HCCICITyeMOM
Jara3oHe conepxanus pa3dasutens 10 35% macc. Or-
MedeHa (pIyKTyanus 3HaYeHUH MOIYJS YIPYTOCTH IMPH
KoHIeHTpauu pa3dasurens 10% macce. go 1300 MIla,
YTO COOTBETCTBYET pe3yJibTaTaM, IPUBEICHHBIM B pa-
6ote [15], rae momo0OHOE SIBICHHE CBI3BIBAIOT C peJlakca-
LMOHHBIMU SABJIEHUAMU B cucteMe. CTOUT OTMETUTD, YTO
B OTIMYHE OT MPOJYKTOB KOHJCHCAIIUUA DIUXIIOP-
THIPUHA M MHOTOAaTOMHBIX cruproB (A2I-1, TOI'-1,
MDOI'-2 u T.4.) ucnons3oBanue YII-624 (mpoaykT monu-
KOHIICHCALIMW  JNHUXJOPTHAPHHA W  OJHOATOMHOTO
CIHPTa) TPUBOTUT K POCTY 3HAYCHHUHA NpeHeThbHBIX
HANPsDKEHUH pa3pylIeHUs SIOKCHIHOTO KOMITAyHa.
Tak, BBenenue 5% macc. YI1-624 npuBoauT K yBeauue-
HUIO NoKa3zaTensd B ~4 pasza. [lanbHeliniee MOBBILIEHUE
KOHIICHTPAIMH pa30aBUTENS B UCCICTyEMOM JTHAITa30HE
HE TIPUBOJNT K CYIIECTBEHHBIM H3MEHEHHSIM.

AmTpoKkcuManvsi MOTYYeHHBIX JaHHBIX TO3BOJIMIIA
MOJTYYUTh 3aBUCUMOCTD (PU3HKO-MEXaHMUECKUX CBOHCTB
SMOKCUIAHOTO CBS3YIONIETO OT KOHIICHTPAIIMH B HEM pa3-
Gasurens YII-624:
Owax=-0,0063Cpas6*+0,2937Cpass>-4, 7105C pasc’+
+30,041Cpasst00c (R2=1)
E=0,0306Cpass°>-1,5393Cpass?+26,901Cpass+Ese (R2 = 1),
TI€ Omax — HpPEIeN MPOYHOCTH MOAH(DUIIUPOBAHHOTO
SMOKCUAHOrO Komnaysna, Mlla; o, — npenen npoudHo-
CTH HE MOAN(PHUIUPOBAHHOTO (MCXOIHOTO) AIOKCHUIHOTO
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komnayHna, MIla; E — moxyns ynpyroctu Mmoaudunmpo-
BAaHHOT'O 3MOKcUAHOro komnayuaa, Mlla; E.c — momyinb
YIOPYTrOCTH HE MOAUDUIIMPOBAHHOTO (MCXOHOTO) 3ITOK-
cunHoro komnayHana, MIla; Cps — KOHLIEHTpaIus pas-
oasurens YII-624, %.
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Puc. 1 — Bausinue copep:kaHusi pazdaBurens Ha (pu-
3UKO-MEeXaHUYEeCKHE XaPAKTePUCTHKHU 3MOKCHIHOIO
KOMIAyH/Ja

Fig. 1 — Influence of thinner content on the physical
and mechanical characteristics of the epoxy com-
pound

ITockonbky pazdaButens YII-624 sprsercs MOHO-
GbyHKIHOHANBHBIM coenuHeHneM [14] Bo3HHKaeT 3ako-
HOMEPHBIIl BOMPOC O €r0 BIMSHUH Ha aAr€3HOHHYO CIIO-
cobGHOCTh MOAUpUIUpPYeMOro cBszyromiero. OneHKy aj-
re3Ud OCYLIECTBILUIN K alfOMHHUEBOM IIACTHHE Ha CO-
OPOTUBISIEMOCTh CIBUTOBBIM HANPSDKEHUSM. Pe3yiib-
TaThl UCIBITAHUI PEICTABICHBI HA PUC. 2.
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Puc. 2 — Bausinue cogep:kanusi pa3daBuTessi Ha ajare-
3HI0 JMOKCHIHOI0 KOMIIAYH/Ia

Fig. 2 — Influence of thinner content on the adhesion
of the epoxy compound

W3 npencraBieHHbIX JaHHBIX BHJHO, YTO BBEJCHHE
pa3baBuTEINS B HCCIIEyEMOM JHANa3oHe KOHIECHTPAIUi
MPUBOJUT K YBEJIMUEHHUIO aJr€3MOHHON MPOYHOCTH. 3a-
BHCHMOCTbh UMEET JIMHEHHBIN XapakTep: Ha Kaxible 5%
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pa3zbaBuTeNs TPOUCXOAMUT YBEIUYCHUC aAre3HOHHOU
npodHocTd Ha 12%:
Oanr = 0,1223Cpa36 + OCar.ox,

TIC Gayr — 8ATC3UOHHAS IPOYHOCTH MOTUPHUIIUPOBAHHOTO
SMOKCUIHOTO KoMmayHaa, MIIa; Gayroc — aAre3uOHHAS
MPOYHOCTH He MOAUMUITPOBAHHOTO (MCXOTHOTO) SITOK-
cunHOTO KoMmayHAa, Mra; Cpass — KOHIIEHTpAIHs pa30a-
puteis YI1-624, %.

3aknoyeHune

Pe3ysbTaThl Hcciief0BaHUs TIOKa3bIBAIOT, YTO IPUMeE-
HEHUe aKTUBHOTO pazbasurens YII1-624 moMumMo ocHOB-
HOH CBOE# ()yHKIMH - CHIDKEHUE BA3KOCTH IIIOKCHUHOTO
CBSI3YIOIIEr0 CIOCOOCH IOBBICHTH €ro (pU3NKO-MeXaHu-
YeCKUE XapaKTEPUCTHKH, a TAKKe aATe3HOHHYIO CIIOCO0-
HOCcTh. OTmpeneneHsl 3aBHCHMOCTH BIHSHUS pa30aBu-
tenst Y11-624 Ha pH3NKO-MEeXaHHYEeCKHEe CBOHCTBA ATIOK-
CHIHBIX KOMIIayHJIOB, YTO MO3BOJHT IPOTHO3HPOBATh
MIOBE/ICHHE BHOBH CO3/IABACMBIX M Y)K€ CYIIECTBYIOIINX
KOMITO3HIMH. [yt MomudUKaIy IPOYHOCTHBIX Xapak-
TEPUCTUK PEKOMEHIyeTCsl BBeieHHe 5% aKTHBHOTO pas-
6aButenst YII-624. IlockonbKy BBelneHHE pa30aBUTENs
CBSI3aHO C YBEJIMYCHHUEM BPEMEHH )XKH3HECIIOCOOHOCTH
MOM(UIMPOBAHHOTO CBsI3ytolIero, BBenenne YI1-624 ¢
IeIbI0 YBEITMYEHH ailr€3UOHHON CIIOCOOHOCTH JOJIKHO
OCYIIIECTBIIATHCS COITTACOBAHO C TEXHOIOIMYECKUMH pe-
KUMaMH T1epepabOoTKH COOTBETCTBYIOMIETO KOMITO3UIIU-
OHHOTO MaTepHana.
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