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and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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DETERMINATION OF THE GLASS TRANSITION
TEMPERATURE OF METHACRYLATE COPOLYMERS

Abstract. We have obtained a new synthetic copolymers based on methyl methacrylate (MMA) and butyl
methacrylate (BMA), with use of the dinitrile as an initiator of Azobisisobutyronitrile acid (AIBN). Hence, the
obtained results show the important role of the structure of the polymer melt at a specific temperature or heat
resistance intensive degradation of polymeric materials and other characteristics of the TGA. Heat resistance, as well
as a certain temperature loss of the samples depends on the chemical structure of polymers, expressed in terms of the
glass transition temperature, the compactness of the macromolecular coil in the copolymer, which is also determined
by the structure of the coil. The role of the latter in determining the thermal resistance decreases as the glass
transition temperature of the copolymer. It was found that the thermal degradation of butyl methacrylate copolymers
studied by the mechanism of copolymerization and decomposition side butyl substituent.

Keywords:_methyl methacrylate, butyl methacrylate, copolymers, differential scanning calorimetry (DSC),
thermo gravimetric analysis (TGA).

Introduction. Self-curing PMMA are materials formulated by the mixing of two-component, one
solid (powder) based on PMMA spherical beads and another liquid includes monomer and an initiator to
enable the polymerization reaction to occur at room temperature and a high level of heat being generated
during the exothermic reaction. In self-curing, the polymerization reaction of methacrylate monomers is
initiated by the activation reaction of BPO, with an amine accelerator at room temperature, which gives
free radicals for addition to monomer molecules [3]. A high level of heat being generated during the
exothermic reaction [1]. Authors [2] prepared copolymer latexes based on methyl methacrylate (MMA)
and butyl methacrylate (BMA) using macroradical initiator technique. Different ratios of acrylic
monomers were designed to investigate the effect of monomer compositions on physico-mechanical
properties of acrylic films for paint application. The results showed that, physico-mechanical properties
increased with increasing the ratio of MMA in the copolymer. The work was further extended to include
the application of the obtained copolymer latexes to make acrylic syrups containing varying content of
MMA-monomer to be self curing and modify physico-mechanical properties of paint solvent free.

Materials and apparatus. Methyl methacrylate, butyl methacrylate, Azobisisobutyronitrile acid
production company «Aldrich Chemical Co.» USA was used without further purification and other
chemicals as ethanol and acetone used in this experiment.

Synthesis and Characterization of Copolymer. The preparation of copolymer and the methods of
analysis (FT-IR and SEM) have been previously described [3]. DSC was carried out using a Perkin Elmer
Differential Scanning Calorimeter DSC. The samples were tested under N, atmosphere at a scanning rate
+ 20°C min"'. The thermal gravimetric analysis (TGA) was conducted on a TGA/SDTA 851e under
nitrogen flow.

Structure of Copolymers. The structure of the copolymer latexes based on methyl methacrylate
(MMA) and butyl methacrylate (BMA) is shown in figure 1.
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Figure 1 - General reaction for the synthesis of MMA/BMA copolymer [3]

The copolymer latexes were synthesized with different ratios (M1=10/90, M2=50/50 and M3=90/10
respectively) using azobisisobutyronitrile (AIBN) as free radical initiator. The properties of the prepared
copolymer latexes have been previously reported by authors [3]. The results showed that physico-
mechanical properties of the copolymer were increased by increasing the ratio of MMA in the copolymer
latexes.

Differential scanning calorimetry (DSC). This assumption confirmed by the results of differential
scanning calorimetry. DSC curves obtained are shown in figure 1 and in table 1.

Table 1 - Differential Scanning Calorimetry copolymer of MMA:BMA

[MMA-BMA] T, °C T, °C Temperature range, Lost mass % Residual PDTmax, °C
mol. % (a) (©) °C(c) (c) mass % (c) (c)
10-90 43.30 34.15 25-280 1,7 98,3 435
280-500 98,3 0
50-50 63.10 57.12 24-277 1,4 93,5 426
277-500 93,5 0
90-10 98.40 94.34 25-274 10 90 420
274-500 90 0
Note — a — Values from DSC Analysis
6 — Values determined by the Fox equation
¢ — Values derived from thermogravimetric analysis

Figure 2 shows a differential scanning calorimetry (DSC) of the studied samples. Seen from the
curves that the samples undergo transformations, there is no monotony and regularity of change DSK -
signal with increasing temperature. Therefore, we can assume that the melting copolymers requires
energy, which is reflected by a sharp decrease in the DSC signal. From the DSC data it follows that the
curve of the copolymer of MMA:BMA has an endothermic peak at 98°C, which corresponds to the glass
transition temperature. Then, from 100 to 200°C in all systems, probably no chemical reaction occurs, and
DSC - signal changes due to the removal of volatile impurities. The results obtained are in good agreement
with the known views on the mechanism of thermal transformations of methacrylates [4], DSC and TGA
data are in good agreement. Based on TGA and DSC data expansion process systems investigated under
the temperature can be divided into three areas:

I-10 to 250°C - an area resistant to aging;

II - from 325 to 425°C - region of rapid aging of the destruction of the copolymer;

111 - above 450°C - the area of destruction.

Decomposition MMA:BMA is mainly on the mechanism of copolymerization, and accompanied by
the destruction of lateral substituents of the methacrylate units in the copolymer can be expanded through
the destruction of the lateral ester groups.

Destructive flow starts at 250°C. In which the endothermic peak at 325°C indicates the gap of
methacrylate linkages and an exothermic peak area at 450°C — resulted by oxidation. Thus, copolymers
based on MMA: BMA possess high thermal stability and are more resistant to thermal degradation.
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Figure 2 - DSC curves for polymers MMA: BMA 10:90 (1), 50:50 (2), 90:10 (3)

Thermo gravimetric analysis (TGA). To study the thermo physical properties of the synthesized
copolymers and the starting reagents, studying these thermal properties by thermo gravimetric analysis
(TGA) [8, 9]. TGA results are presented in table 1 and figure 3.

In a first step (20...280°C) going destruction of oxygen-containing groups: the carbonyl and ether,
which is accompanied by mass loss of the sample 12, 5...13, 6 % (table 1). Intensive thermal destruction
corresponds to the interval 280-400°C, the loss of mass is 67, 5...68, 4 %.

Figure 3 shows the TGA - curves copolymer MMA: BMA, weight loss of the copolymer observed at
250°C, this is due to the loss and removal of volatile impurities. A loss of mass 10% observed at 225°C.
The rate of thermal-oxidative decomposition of the copolymer increases markedly with temperature
425°C. The endothermic effect at 325°C, in which 450°C becomes exothermic peak showing the thermal
oxidative degradation of the polymer [5, 6]. Over 450°C mass is removed and the remaining 20% of solid
residue (see figure 2). The total drop weight is 80%.

The glass transition temperature of copolymers obtained by radical copolymerization in the presence
of a dinitrile, Azobisisobutyronitrile acid, is higher than for the homopolymers, which indicates the
formation of block copolymers. To analyze the properties of the copolymers are selected in the two
monomers, which were used in the copolymerization reactions of methyl methacrylate (MMA), butyl
methacrylate (BMA).
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Figure 3 - The mass loss versus the temperature of copolymer.
Composition MMA: BMA 10:90 (1), 50:50 (2), 90:10 (3)

Copolymers based on these compounds are completely amorphous high molecular weight substances
which are easily formed in the block and suitable for thermal characteristics of study [7, 8].

The glass transition temperature of copolymers Tc calculated by the following equations.
1 W W, W

-1, 2.3

Tg Tg

where Tc — The glass transition temperature of the copolymer, Tg: and Tg, — two glass transition
temperatures of homopolymers and W, u W» - weight of the two repeat units in the copolymer.

In general, there is good agreement between the calculated and experimental values of Tc. When
using the experimental values of T¢ for homo polymers and substituting them into the equation in most
cases corresponds to the calculation experiment is somewhat improved. The calculated values of the
characteristics defined for the ideal polymer system.

Conclusion. Polyampholytic properties of cross linked copolymers of MMA: BMA, partly due to the
presence of unsaturated groups and carboxyl methacrylate structure characteristic for which presence
confirmed also that by decreasing the content of the hydrophobic monomer MMA copolymers are
obtained which are insoluble in water. Ionization of the carboxyl groups is a major contributor to the
process of swelling and aspirations to the distribution of solvent throughout the volume of the polymer
network.

MMA:BMA decomposition proceeds predominantly by the copolymerization mechanism, and is also
accompanied by the destruction of side substituents; some of the methacrylic units in the copolymer

decompose through the destruction of side ether groups.

1 T Tg
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METAKPUJIAT COIOJIMMEPJIEPIHIH
IIBIHBIJIAHY TEMIIEPATYPACBIH AHBIKTAY

Annoranus. JKympIc MakcaThl peTiHIe KaHBIKIIaFaH TYPJi METaKpri MOHOMEpI HeTi3iHAe jKaHa COIOINMED
CHHTE3IeIIIT anbIHAbL. JKaHa Typii KaTeiHacTarsl conomumepiep MMA-BMA cunTtesnenai sxoHe (HU3nKa-XUMHUSITBIK
KachueTTepi 3epTTei.

Herisri HoTmkenep:

— anram petr MMA-BMA Herisinae comonuMmepiep 0acTanksl KOCIagarbl MOHOMEPIIH TYpJIi KaThIHACTarbl
Maccana 00c paguKaIgbl CONOIMMEPIICHY 9/1iCi apKbUIBI CHHTE3EI];

— anpiaran conoiumep TI'T sxone JICK omici HeriziHie TepMHSJIBIK KacHeTTep KapacThIpbuiabl. Ochl
MOJIIMETTEp HeTi3iH/e IIbIHBUIaHY TeMIIEPaTyPachl aHBIKTAJIbI.

UIpabutany Temneparypachl (Tw) — monmuMepiepiiH MaHbI3bl MapaMeTpiHiH Oipi, MOJMMeEpJIepliH >KbUTy
CBIMBIMIIBIIBIK OJIIIEMI peTiHAe KEeHIPeK KOJAaHbuIaabl. byn omic yirinepai Oenrimi >KbUIIAMIBIKIICH KbI3IBIPY
OapbIchiHIa OONIHTEH JKbUIYy arbIHBIH ejueyre HerizgenreH. Ochbl XKbUTy arblHBl An(depeHIranibl CKaHepieyi
KOJIOPUMETPIIIK KOHIBIPFBIA Ka3buTagsl. COMONMMMEpIiH MIBIHBUIAHY TeMIepaTypachl OCBI MOHOMEpJEep HeETi3iHIe
aNbIHFAH JKeKeJereH romoronumep T, MOHIHIH apacklHAa Ooyaabl >KOHE COIMONMMEp KypaMblHOa Oenrimi Oip
MOHOMep OYBIHBIHBIH MeIIIepi Ken OoiyblHAa OailIaHBICTHI MOHI JKBUDKBIN OTHIpAAbl. [loMMMeTHIMETaKpHIATTHIH
(TIMMA) msiHBUIaHy TemmepaTypacsl 105-120°C, an momOy THIMETaKPUIATTHIH IIBIHBUIaHY TemrepaTypacsl 20°C
kepcerei. 3eprrenred MMA-BMA cononuMepiHiH HIBIHBIIAHY TEMIIEPaTypachl 0aCTarkpl MOHOMED KypaMbIH/IaFbl
MMA memmepi 90% (M3) Gomranma 98°C, an 50% (M2) kepcetkenne 63°C xome 10% (M1) Gomranma 43°C ten
exeHi aHpIKTaAnel. Cononumep KypambiHza MMA  MoHOMepiHiH Mediuepi ken OoOJFaH CalblH IIBIHBUIAHY
temrneparypacsl [IMMA nibIHBIIaHY TeMIlepaTypachlHa JKakbIHIai TyceTiHi Oalkanaabl. DOKC TeHaeyi apKbUIbI
aHBIKTAIFaH MOHI TOXIpUOETiK MOHMEH YKCACTHIFBIH aHFApyFa 00JIapbl.

Byn tepmorpasumerpusiblk Tangay (TI'T) — anddepennmanasl ckaHepreynl KalOpUMETPHSUIBIK Tajaay
CUSIKTBI KEHIHCH KOJIIAHBUIATBIH oMic Ooubin caHamaabl. OChI OMICIIEH YT MacCACBIHBIH HE MAacCCalbIK YIIECIHIH
TeMIIepaTypara HeMece YaKbITKa TOyell e3repicin emmenai. byn tangay TypakTel atMocepalblk KbIChIMIA JKOHE
25-5000C temmeparypaisik auana3oHsiHAa 1000 C / MUH KBUIIAMIBIKTAFBl Ta3 TOPI3Aec a30TTHI KOMAAHY apKbUIBI
skacanpl. JKyMbICTa 3epTTENTeH COMOIIMMEPIIEPAIH IECTPYKIMAFa YIIbIpay >KaFAailbl KOPCeTIIreH.

IMomumepaeri MOHOMepIEPIiH TYpIi KaThIHACHIHA OalTaHBICTHI IIBIHELIAY TeMiepaTypackl (Tw) yHeMI e3repim
otelpagsl. Ocbl monmMMepiep KaTThUIBIFBIH Ty, INBIHBUIAY TEMIIEPATYpachIMEH aHBIKTaWIbl, ofaH DOKCTBIH
SMIIMPHKAIBIK TEHACYIH KOJIaHy apKbUIbl TOMEHACTIACH ecenTey xKyprizingi.

OchIHzall TePMOKATTBUIAHFAH MONUMEpIIep YIUiH eCenTelNreH bHbuIay Temneparypacsl (T.) ynaipIiH COHFBI
Tw MoOHI emec, eHTKeHI MoJUMep Ti30eKTepl TIrUITeH cabiH OHBIH Ty TeMIlepaTypachl JKOFapIaWTBIHBIH €CKEpPY
KaXerT.

Cunrezgenred MMA-BMA  CBI3BIKTBI COIOJIMMEPIHIH TEPMOMEXAHHUKAIBIK KacHETTepl 3epTTeNii KoHe
Oacrankel peareHTTIH TepMHSUIBIK Kacuerrepidn TI'T apKpUIBI aHBIKTAay VIIH MOJIMETTep KOMaHbULabl. MMA
Oybiabl 10% (M1) Gonranga 25-280°C apalbIFbIHAA CONOIMMEP O0acTalKbl CalMarbIHBIH 1,7% »xoranrca, amr MMA
Gybibl 90% (M3) Gonranma 25-274°C temneparypa apansiFbinga 10% MaccachlH sKoFanTausl. bacrankel catbina
YJITT KYpaMbIHAAFbl JBIMKBUI, Cy, €PITKIII KOCTAJAPbIHBIH TEMIIEPAaTypachlH XOFapbhlIaTKaHAA, OJap JKbUIAaM
pibIpaiiael. An 280-500°C TeMnepaTypaniblk ayMakTa €KiHII PeT MaccachlH >KOFANTaAbl. AIIFAIKb] YATIEp KaJIbl
MaccanblH 98% MaccachlHaH aWbIPbIICA, COHFBI YIT1 Jkammbl MaccaHblH 90% xoranrtamel. ComonuMmepi
MakCHMalbl bigsIpay Temneparypackl aa (PDT) 435°C, 426°C, 420°C Ttemnepatypansl kepcetin, MMA OybIHEI
10%-man 90%-ra apTKaH caiiblH TOMEHACHTIHIH aHFapyra Oosazpl. MaKCHMaNIbIK BIABIPAY TEMIIEPATyPaChI
MOJMMEP KYPBUIBIMBIHA OalJIaHBICTHL. AJIBIHFAH HOTHIXKENEp JKYMbICTa KEJTIPUIreH METaKpHJIATTBIH ©3repiCiHiH
KBUTY MEXaHU3MJIEpiHe COMKec Kele.

Anpiaran momimertep Herizinme TIT »xone JICK OoifbiHIIA BIIbIpay YACpICIHIETT 3EpTTEIrCH JKyiHere
TeMmepaTypa acepi 3 aiiMakka kelecineii OeiHeTiHI aHBIKTAIIBI.

I — 10-man 250° C neiiin — To3yra kexepri aiimarsr; 11 — 325-ten 425° C neiiin — comomumep AeCTPyKIUACHIHBIH
Te3 103y aiimarsr; I11 — 450° C sxoraphl — NECTPYKIHS aliMarbl.

Tyidin ce3gep: METHIMETaKpiaT, OyTHIMETaKpHiaT, CONOJIHMEpIep, TUu(QepeHIHaNIsl CKaHepiey
kanopumetpusicsl (JJCK), repmorpasumerpusisik Tanaay (TTA).
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ONPEJEJEHUE TEMIIEPATYPBI CTEKJIOBAHUA
METAKPUJIATHBIX COITIOJIMMEPOB

AnHorauus. g 3Toi menn ObUT CHHTE3MPOBAH HOBBIM COMOJMMEP Ha OCHOBE PA3UYHBIX HEHACHIIICHHBIX
METaKpUIOBBIX MOHOMEpOB. CHHTE3MpOBAHEI HOBBIE COMOJIMMEPHI Pa3HBIX cooTHOIeHnii MMA-BMA 1 u3y4yeHsl
nX (U3UKO-XVMMHYECKHE CBOICTBA.

OCHOBHBIE PE3yJIbTATHI:

- Bmepeeie Ha ocHoBe MMA-BMA comoiauMeps!l ObLIH CHHTE3MPOBAaHBI METOAOM CBOOOIHO pPaaMKaIbHON
COIOJIMMEPHU3ANU MOHOMEpPA B HCXOJHOI CMECH B Pa3HBIX Maccax.

- TepMudeckue CBOWCTBA MOTYyUSHHOTO comoumepa O0butn u3ydensl metogoM TI'T u JICK. Ha ocHoBaHuM 3THX
JITaHHBIX ObUIA OIpe/esieHa TeMIIepaTypa CTeKJIOBaHUS.

Temmnepartypa crexnoBanus (Tc) sBIseTCS OJHUM M3 BaXXKHEHIINX MapaMeTpoB HOJIMMEPOB, KOTOPBIE LIMPOKO
UCIIOJIB3YIOTCSI B KaueCTBE KPUTEPHUS TEIUIOEMKOCTH IIOJIMMEPOB. JTOT METOJ OCHOBaH Ha M3MEPEHHH TEIUIOBBIX
MIOTOKOB, BBIJCISIEMBIX IIPW HarpeBaHUM oOOpA3LOB C OINPEIENICHHONH CKOPOCTbIO. JTOT TEIJIOBOW IIOTOK
peructpupyercst Ha Iu(QepeHIUanbHOM CKaHepe KoJopuMmerpa. TemmepaTypa TJIa3HpOBAaHUS COMOJIMMEpa
HaXOJUTCS MEXIY 3HAYCHUSIMUA MHANBUAYaJIbHOTO ToMornonumepa Tsh, moay4eHHOro Ha OCHOBE 3THX MOHOMEPOB, U
3Ta BETMYNHA BapbUPYETCS U3-32 OOJBIIOr0 KOJIMIECTBA KOHKPETHBIX MOHOMEPHBIX 3BEHBEB B COTIOJINMEPE.

BB110 06HAPYKEHO, YTO TEMIIEPATYPHI CTEKIIOBAHHUS HCCIENYeMOro conommepa MMA-BMA cocrasmsror 98°C
mpu 90% (M3), 63°C npu 50% (M2) u 43°C mpu 10% (M1). 3aMedeHO, YTO YeM BBIIE COAEPKAHUE MOHOMEPA
MMA B comomumepe, TeM Ommke Temmeparypa crexinoBanus kK [IMMA. BumHo, 9yTo 3Ha4eHUs, omperiessieMble
YpaBHCHHUEM CDOKC&, AHAJIOTMYHBI SKCIICPUMCHTAJIbHBIM 3HAYCHUAM.

Ortor TepmorpaBumerpuueckuii aHanu3 (TI'T) sBisiercs MIMPOKO HCIONB3YE€MBIM METOJOM, TaKUM Kak
mddepeHManbHblil CKAHUPYIOIUA KIOPUMETPUUECKHH aHallM3. JTOT METOJ M3MepsieT M3MEHEHHE MAacChl WM
MaccoBOil oau oOpa3na B 3aBHCHMMOCTH OT TEMIepaTypbl WJIM BpPEMEHH. OTOT aHaln3 ObUI BBINOJHEH C
UCII0JIb30BaHMEM T'a3000pa3HOrO a30Ta MPH IMOCTOSHHOM aTMOC(EPHOM JaBJICHUH U TEMIIEpaTypHOM HHTepBaie 25-
500°C co ckopoctbio 100° C / Mun. PaGoTa MOKa3sIBa€ET, 4TO U3YUEHHBIE COMIOJIUMEDPHI Pa3PyIIEHBL.

Temneparypa crexinoBanus (Tc) MOCTOSHHO MEHSIETCS W3-32 PA3IMYHBIX COOTHOLICHHWH MOHOMEPOB B
momuMepe. TBEpAOCTh ITHX MOIMMEPOB OIPENeNIeTCs TEeMIepaTypoil cTekinoBaHus Tc, 10 KOTOpOH OBLIH
BBITTOJTHEHBI CIEIYIOIINE PACUYETHI C UCIIOIb30BAaHUEM SMIIMPUIECKOT0 ypaBHeHUsI Pokca.

Paccunrannas temnepartypa creknoBanus (Tc) Ims TaKMX TEPMHUYECKHX INOJIMMEPOB HE SBISAETCS KOHEYHOU
BeNM4nHON TcC MieHKH, Tak Kak cleoyeT yYHTbhIBaTh, YTO MpPU CIIMBAHHM MOJIMMEPHBIX Ienel ee Temmeparypa Tc
YBEIMYUBACTCA.

TepMomexaHWuecKHe CBOWCTBA CHHTE3UPOBAHHOTO JIMHEWHOro cononmumepa MMA-BMA Obutd H3yudeHbl U
JaHHBIC 6I)IJ'II/I HCIIOJIB30BaHbl JJId ONMPEACIICHUSA TCPMUUYCCKUX CBOICTB HUCXOJHOro pe€arcHra ¢ HCIOJIb30BAHUEM
TI'T. Cononumep Tepsier 1,7% cBoelt HauanbHO Macchl B uHTEpBaie 25-2800°C B mapax MMA npu 10% (M1) u
tepsier 10% cBoell mMaccel B uHTepBaie Temmeparyp 25-2740°C B mapax MMA npu 90% (M3). Ha nauanbHOM
CTaJuH, KOTJa COJAEpXKaHWE Biarn B oOpasle, TeMIepaTypa cMeceld BOABI M PAacTBOPUTENS IOBBIIAIOTCS, OHU
ObICTpO pasmararorcs. A B TemmeparypHoM unTepBane 280-500°C Tepser Bec Bo BTOpoii pas. B To Bpems kak
mepBeie 00pa3ipl TepsoT 98% ot o0mmel Macchl, mocieaane oopasubl TepstoT 90% oT obmieit Maccel. MOXHO
BUJIETh, YTO MaKCHMallbHas TeMmeparypa pasnoxkeHus: comonauMepa (PDT) Takke ymeHbIIAeTcst ¢ yBEIWYEHHEM
Temmepatypsl oT 10% 1o 90%, uTo ykaseiaeT Ha Temueparypy 435°C, 426°C, 420°C. MakcumanbsHas TEMIEpaTypa
Pa3IOKEHUs 3aBUCUT OT CTPYKTYpbI moiauMmepa. [lomydeHHbIe pe3yabTaThl COOTBETCTBYIOT TEIJIOBBIM MEXaHHU3MaM
W3MEHEHHS METaKpuiIaTa, IPUBEACHHBIM B padorTe.

Ha ocnosanun nanaeix TI'A u JICK nporiece pa3noskeHus HcciaeyeMbIX CUCTEM MO IeHCTBUEM TeMIIepaTyphl
MOYKHO Pa3JIeNuTh Ha 3 o0yacTu:

I—or 10 10 250° C — 06nacTh, ycToiunBas K CTApEHHIO;

II - ot 325 10 425° C — 06m1acTh GBICTPOro CTapeH s C AECTPYKIMEN COIOIIMEPA;

I1I - Berme 450° C — 061acTh JECTPYKLIHH.

Pasnoxxenne MMA:BMA ujger mnpeuMyIIeCTBEHHO IO MEXaHU3MYy CONOJIMMEpH3allid, a TaKke
COIIPOBOXKIAETCS pa3pylICHNEM OOKOBBIX 3aMECTHTEINCH, YaCTh METAKPHUIIOBBIX 3BEHBEB B COIIOJIMMEPE Pa3siaracTcst
gepes pa3pyuieHne OOKOBBIX d(PUPHBIX TPYIIIL.

KiroueBble cj10Ba: METHIMETaKpwiIaT, OyTHIMETAaKpHIIaT, COMOJHMMEPHI, Kpacka, IUIEHKa, MPOYHOCTh Ha
pacTsbKeHHe, OTHOCUTENNBHOE YAJIMHEHNE TIPH Pa3pbiBe, TBepAoCcTb o Illopy.
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