YIAK 691.11: 674.8
PA3SPABOTKA IPEBECHO-TIOJIMMEPHBIX KOMIO3UIMOHHBIX
IJINT C JOBABKOUN U3MEJIBYHEHHBIX TTOJIMMEPHBIX OTXOIOB

T.H. Baxuuna, B.1O. Jlebenesa
(KocTpoMmckoii rocyaapcTBEHHBIH TEXHOJIOTHYECKHI YHUBEPCUTET)

PaCCMOTpCH BOIIPpOC yTUIIM3alIUH OBITOBBIX MOJMMCPHBIX OTXOJ0B IIYTEM IIC-
pepa60TKH X B JPCBCCHO-ITIOJIUMEPHBIC KOMITOSUITUOHHLIC ITJIMTHI.

B Hacrosiiee Bpemsi npobisiema nepepaboTKU OTXOJ0B MOJMMEPHBIX MaTe-
puangoB oOpeTaeT akTyalbHOE 3HAUCHUE HE TOJIbKO C MO3UIIUNA OXPaHbl OKPYKato-
el cpeibl, HO ¥ B CBSI3U C YBEIMYMBAIOMIUMCS ACHUIIMTOM MEPBUYHOIO TOJHU-
MEPHOTO CHIPbSI.

Oxwunaercs, uro B Onmxkaimme 10 jeT mpou3BOJACTBO U MOTpeOIeHUE Ijia-
CTUKOB B MUpE B 1IeJIOM U B Poccun B wacTHOCTH OyZIeT omepekarh TEMIIbl POCTa
IPOMBIIIIJIEHHOTO TMPOU3BOJACTBA. ITO OyJeT CHOCOOCTBOBATh JalIbHEUIIIEMY
000CTPEHUIO DKOJOTHUECKUX W SKOHOMHYECKHUX IMPOOJIeM, CBA3aHHBIX C POCTOM
00pa3oBaHUs MOJMMEPHBIX OTX0JI0B. B cBsi3u ¢ aTUMHU mIpobiieMaMu B HEKOTOPBIX
cTtpaHax EBpomnbl, Takux, kak MTanus, yXe CErojiHs OrpaHUYE€HO HCIOJIb30BAHUE
MOJIMATUIICHOBON YAaKOBKH B OBITOBBIX IENISX.

B Poccun nepepabatbiBaeTCs UMb HE3HAYUTENbHAS YaCTh MIACTUKOBBIX OT-
xo070B, npuyeM 70-80% mnepepaboTKu MPUXOAUTCS Ha IO MPOMBIIUIEHHBIX OT-
xo10B. [IpocTast yTunuzamusi mOJTUMEPHBIX OTXOJ0B B 3aXOPOHEHUSIX Manodddek-
TUBHA. Pa3noxkeHue NaHHBIX MaTepuaioB MpoucxoauT 3a nepuox oT 50 mo 100
net. [Ipu cxuUraHum MOJMMEPHBIX OTXO/IOB BBIIEINSAETCA OOJBIIOE KOJIMYECTBO JTH-
OKCUHOB M JIPYTUX BpeAHBIX BemlecTB. OMHAKO aKTyaJlbHOCTh MPOOJIEMBI mepepa-
OOTKHU TIOJIMMEPHBIX OTXOJOB OOYCJIOBJIEHA HE TOJBKO COOOPAKCHUSMH OXPaHBI
OKPY’KAIOIIEN CPEBI.

[lepepaboTka AaHHBIX YMAKOBOYHBIX MaTE€pPUAIOB B MOJUMEPHBIC W3IIETUS
TpeOyeT TIIATEIbHOW COPTUPOBKU M OUMCTKU OTXOJOB, JTAHHBIC TEXHOJIOTHYECKUE
ONEpaLUU SIBIIAIOTCS TPYJIOEMKUMU U 3aTPaTHBIMU. K TEXHOJIOrMYECKUM CIIOXKHO-
CTSIM Pa3BUTHUA JTAHHOTO HAIPABJICHHS MEPEPadOTKH MOJIUMEPHBIX OTXOJO0B OTHO-
CUTCSl TAKXKE CTAPECHUE MOJMATUICHA MOJ JEHUCTBUEM COJHEYHOW paauanuu. Ilpu
3TOM YXYJALIAIOTCS CBOMCTBA MaTepuasa, CHUKAIOTCA MEXaHUYECKHUE, PEOJIOrhye-
CKHE U IPYTHE XaPAKTEPUCTUKHU.

Haubonee parmonanbHO# siBIsieTCsl mepepaboTKa MOJMMEPHBIX OTXOJ0B B
IJIUTHBIE KOMIO3UIIMOHHBIE MaTepuaiabl. OIHUM K3 TEXHUYECKU BO3MOXKHBIX Ba-
PUAHTOB TAaKMX KOMIIO3UTOB SIBIIIETCSA IPEBECHO-TIOJUMEPHAs IUIMTA, COCTOSIIAS
U3 JIPEBECHBIX YACTHUI] M U3MEIHUCHHBIX MOJMMEPHBIX OTXOJ0B C I00aBKOW TOJH-
MEPHOr0 CBA3YHIOLIET0. KOMIIO3MIIMOHHBIE IUIUTBI MOT'YT HMCHOJIB30BAaTHCS KaK B
MeOeIbHOM MPOU3BOJICTBE, TAK U B CTPOUTENHLCTBE. [[aHHbIE HAaNpaBIIeHUS UCIION b-
30BaHUsl TUIMTHBIX MaTE€pUANIOB MPEAbIBIAIOT ONpEeICHHbIE TPeOOBaHUS K JKC-
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TJTyaTallMOHHBIM XapaKTePUCTUKAM IUIUT, B YUCJIE KOTOPBIX — MPOYHOCTHBIE MOKa-
3arenu U o0ecreyeHne HeoOX0MMOM CTENEHN BOJIOCTOMKOCTH.

N3 nByx 3amau — obecrnieyeHus: HEOOXOIUMOM MPOYHOCTU U TOBBIIIEHUS BO-
JIOCTOMKOCTH JIPEBECHBIX KOMITO3UIIMOHHBIX IUIUT, OOJIee CIOXKHOM SBIISIETCS 3a/1a-
Ya CHUKEHUS TUTPOCKONMUYHOCTH MaTepualna. ['MrpoCKONMMYHOCTh JaHHOTO KOM-
Mo3uTa O0yCIaBIUBaETCS APEBECHOM cocTapisromnieit. Jljisi Apyrux BUAOB ApPEBEC-
HBIX IUIMT 3ajJjaya pelraeTcsi 0ObIYHO HCIOJIB30BaHUEM MapaUHOBBIX IMYIBCUU
WK 100aBKU OJIMTOMEPOB, 00Jiee CTOMKUX K BO3JEMCTBUIO BOAbL. B pabote Obuia
BBIJIBUHYTA TUIIOTE3a, YTO JJI1 HOBOT'O BHJA KOMIIO3UTa BO3MOKHO TOBBIIICHUE
BOJIOCTOMKOCTHA NYTEM TEXHOJIOTMYECKUX BO3JIECUCTBUU HA IMOJUMEPHYI0 COCTaB-
JISTFOIIYIO TUTHTHI.

[Inanupyembie Kk mnepepabOTKe OBITOBBIE OTXOJAbl — OYTBUIKM COCTOSAT U3
HauboJee pacnpoCTPaHEHHOTO KapOOLEMHOro MoJiMMepa HeNpeleIbHbIX YIieBO-
nopojoB — nmosmatiwiieHa. [omuatunen ( - CH; — CH; - ), mony4aroT pajguKaib-
HOM, MIOHHOW WJIM MOHHO-KOOPJAMHAIMOHHON MOJMMEepU3aIiiei dTUJIeHa B MPUCYT-
CTBUU MHUIIMATOPOB. [lokazarenu MOJMATUIICHA 3aBUCST OT MCIOJIb3yeMbIX KaTa-
JU3aTOPOB, JABJICHUSI W TEMIIEpaTypbl IpoBeAeHus peakuuu [1].

[TonuaTHiIeH MpU KOMHATHOM TeMIlepatype HE pacTBOPSETCS B OpraHuye-
CKMX PacCTBOPHUTENISIX, HO MPH TMOBBIIICHHBIX TeMIIepaTypax OH HaOyXaeT U Mej-
JIEHHO PacTBOPSETCS B apoMaTHYECKUX YrieBojopoaax. Ha momudstunen He nei-
CTBYIOT Macia, XUPbl, He(PTSIHBIC YTIE€BOJOPO/IbI, BOAHBIE PACTBOPHI KHUCJOT, IIe-
noueit u cosieil. KoHIEHTpUpOBaHHbBIE CEpHAs U a30THAs KUCIOTHI IPU HArpEBaHUU
ObICTpO paspymaroT nonudTuiieH. [log gefcTBUEeM COMHEYHOW paguaiuyl MOoJIH-
ATUJIEH CTapeeT, OH TOploY, B TOJCTOM CJO€ HE MPO3payeH, UMEET HEBBICOKYIO
TEMIIEPATYPY PA3JIOKEHUS U HEAOCTATOUHYIO MEXAHUYECKYIO IPOYHOCTb.

HeBrpicokass MexaHn4YecKasi IPOYHOCTh JAHHOTO MOJUMEPA HE MOXKET MOCHY-
KUTh TPENSTCTBUEM K pPa3pabOTKe APEeBECHO-TIOIMMEPHOrO0 KOMITO3UIIMOHHOTO
MaTepHana, MOCKOJIbKY MPOYHOCTh OyAeT 0OecreunBaThCsl TPEBECHBIM HAIOJIHU-
teneM. OQHAKO 3TOT K€ APEBECHBIN HANOJIHUTEIb OJHOBPEMEHHO SIBJSIETCA U HO-
cutenaeM TUApOoGUIbHBIX CBOUCTB [6]. TloaToMy OmHOI M3 OCHOBHBIX MPOOJIEM B
paboTe sBISETCS OOECIeUeHHE DKCIUTyaTallMOHHBIX TOKazaTeslel paspabarbiBae-
MOTO MaTepuaja, OTBEYAINMX TPeOOBaHUSIM HOPMATUBHON JOKYMEHTAIIHH,
MPEABABISEMBIM K JPEBECHO-TIOJIMMEPHBIM IJIUTHBIM MaTepuajaM.

BBumy OTCyTCTBHS aHaAlIOroB pa3pabaThiBa€MOro Marepuasa B KauecTBE
HOPMATUBHOW JTOKYMEHTAIIUM HCIOJIb30BAIUCH TPeOOBaHMs, MPEAbABIIEMbIC K
IPEBECHO-CTPYKEUHBIM ILITUTAM.

[TonuaTHiieH — monuMep, CUHTE3UPYEMBIN MO peakuuu noauMepusanuu. Me-
MOJIb3YEMBIE B IJIUTHOM MPOU3BOACTBE CUHTETUUYECKHE CBSI3YIOIINE MTPOU3BOIATCS
M0 PEaKIMU MOJUKOHAeHCAlMU. Pa3HbId TUI peakuu CUHTE3a JIaHHBIX MOJUMeE-
pPOB JeNaeT HEBO3MOKHBIM MPOCTOE CMEIIMBAHUE JAHHBIX MOJHUMEPHBIX KOMIIO-
HEHTOB.

Mogenb CTpYKTYpHI MOJIMATHIICHA, co3anHas B nmporpamme «Chem Craft v.
1.6 build 315», npencrabnena Ha puc. 1.



Puc. 1. Mogenb CTpyKTypbl OJUATUIIEHA

CrpykrypHoe 3BeHO (Mexay X-X) MOBTOPSETCS MHOTOKPATHO (CTENEHb IO-
mumepuzaiuu 60 000...800 000). [TpocTpaHCTBEHHOE PACIIONIOKEHHE MAKPOMOJIe-
KYJIbl CBUJICTEJILCTBYET O TOM, YTO Pa3phbiB CBI3€H MEXy MOHOMEPHBIMH 3BEHb SI-
MU SIBJISICTCS DHEPTOEMKHM M3-3a IUIACTUYHOCTU CTPYKTyphl. K Tomy ke cBsizu
«YTIAEPOA-YTIepOa» UMEIOT BBICOKYIO SHEPTHIO CBs3U [1]. SBHAsACH k€ MHEPTHBIM
HAIOJIHUTEJIEM, TIOJIUATUIICH HE CO3JaCT IMPOUYHYIO CTPYKTYPY C BBICOKUMH (PU3HU-
KO-MEXaHWUYECKUMU MOKa3aTeIIIMHU.

Cy1iecTByOIIME MEXKTY MOHOMEPHBIMU 3BEHBSIMHU CBSI3U MOXKHO Pa3pyIlIUTh
MEXaHMYECKH (IpoOJECHUEM) MIIU C UCIOJIb30BAaHUEM PACTBOPUTEIICH MOJIUMEPOB.
Mexanundeckoe apobiieHre sIBIsIeTCsl HanboJliee MPOCTHIM, HO JTaeT 0oJiee KPYITHbIE
OOpBIBKM MOJIEKYJI C MEHBIIMM YHCJIOM aKTUBHBIX CBA3€H, CIIOCOOHBIX B3aUMO-
JEHCTBOBATh C KOMIIOHEHTAMHU JIPEBECUHBI U CUHTETHYECKOTO CBSI3YIOIIETO.

MOXXHO HCIONB30BaTh CHEAYIONIME BO3MOXXHOCTH CO3/aHHS JAPEBECHO-
MOJIMMEPHBIX KOMITO3UTOB:

- ¢ Hcroib30BaHueM (heHoI0(hopManbaeruaHOro cBs3yomero (ddC),

- C HCIIOJIb30BaHKEeM KapOamugpopopmaisaeruanoro cassyioiiero (KOC),

- 0€3 MOJUMEPHOTO CBS3YIOLIETO MO TEXHOJOTUU JIPEBECHBIX MIIACTUKOB 0€3
CBSI3YIOIIIETO.

[Tpu mpousBoACTBE KOMIIO3UTA O€3 MOJIMMEPHOTO CBS3YIOMIETO (32 CYET CO-
3/1aHUS BOJIOPOJHBIX CBSI3€H) HEOOXOIUMO MPUMEHEHUE OYECHBb OOJBIIOrO yIeb-
HOTO JaBiieHUs] U BbicOKoM muiotHoctH (1200...1400 KF/M3) IUIAT, YTO OrPaHUYH-
BaeT chepy NpUMEHEHUS KOMIIO3UTA.

Br16op BUIa MOJIMMEPHOTO CBS3YIOMIETO MPSIMO CBSI3aH C PEXKMMaMU MPECCO-
BaHus. [Iponecc otBepkaenust peHomoPpopManbIETHIHON CMOJIBI TPOTEKAET B TPH
CTaJMH: HavYallbHast — 00pa3oBaHue pe3oia, 3aTeM 00pa3oBaHME PEe3UTOJIa U Ha KO-
HEYHOU cTaauu oOpa3oBaHue pe3uTa [1, 2].

Pe3oiibl — HavanbHbIE TPOAYKTHI MOJUKOHAEHCAMU. OTBEPKICHUE TPOUCXO-
auT nipu temrepatype (125 — 155) °C, oOpasyrorcs coeIuHEHUST JTUHEHHOU CTPYK-
TYpbl, OTJIMYAIOLIHUECS HEBBICOKOW CTENEHBI0 MOJMKOHAeHcauuu. CMmoia Ha 3TOi
CTaJuU XOPOILIO PACTBOPSIETCS B CIUPTE, AllETOHE, MIEI0YH U BOJIE, TUIABUTCA MPHU
HarpeBaHUU.

Ha ctaauu pe3utosia yKpynHSIOTCS MOJIEKYJIbI U CO3AETCs MPOCTPAHCTBEH-
Has CTPYKTypa MEXKYy LENsIMU MOJIEKYJ. Majioe KOJIM4YeCTBO MOMEePEUHbIX CBs3ei
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MEXJy LEMsIMU MOJIEKYJ OO0YCIaBJIMBAET HEBBICOKYIO MPOYHOCTH (PeHosnodop-
MaJbJAETUIHOTO CBA3YIOLIEr0 Ha JAHHOW CTaJuu MOJMKOHJeHcauuu. [lo MHeHuIo
P. 3. TeMKkHHOM, IPOCTPAaHCTBEHHAsA CTPYKTypa Ha TaHHOM cTaauM oOpaszyercs 3a
CYET BOJIOPOIHBIX CBSI3€H MEXIy JIMHEHMHBIMU MOJeKynamu [2]. Pesuton He pac-
TBOPSIETCS B OPTaHUYECKUX PACTBOPUTENSAX, HO HaOyxaeT B HuX. [Ipu HarpeBaHuu
pesuroin pasmsirdaercs. [lo qanaeiMm A. A. Dnapbepra, BTOpast cTaaus TEPMHUUYECKO-
ro OTBepKJeHus npotekaer npu temneparype (170 — 200) °C, a nmocnenuss cra-
st — oOpa3oBaHue pe3uTa, npu Temmeparype (215 —230) °C [6].

HeBbicokasi TemmepaTypa NpeccoBaHUs 3apaHee MPOrpaMMUpPYET CTaauio
pEe3UTOoINa, T. €. MEHBIIIYIO BOJOCTOMKOCTh MaTepuaia.

[Ipouecc nonukonnencaunun KOC uaer noj Bo3aeicTBUEM Temia U yCKOPH-
Tesne oTBepxkeHus — oreepauteneil. Kak u y ¢penonodopmanbaerugHoro cszy-
IOLIEro, ATOT MPOLIeCC MPOXOJIUT B TPH cTaauu. Ha HavyanbHOM cTaguu MpoyKThl
npolecca MOJMKOHJIEHCAMU TPEACTABIAIOT cO00M COeMHEHUsl pa3jIMdyHON CTa-
OWJIBHOCTH, MPEUMYIIIECTBEHHO PAaCTBOPUMbIE B BOJI€, HA BTOPOM CTaJMM CBSI3YIO-
1iee MepexoauT B JKeJaTUHOOOpa3Hble coelMHEeHHs. B KOHEUHON cTaiuu CBS3YIO-
1iee MepPexXoJUT B OTBEPKJIECHHOE COCTOSIHUE, TEPSIET CIIOCOOHOCTH TIaBUTHCA TIPH
HarpeBaHUM W PACTBOPATHCSA B BOJIE W JpYyrux pactBopurtensx. s kapOamuo-
(dbopManbIeruIHON CMOJIBI XapakTepHa MEHbIIAs IUIOTHOCTh MOIMEPEYHBIX CBsI3en
MEXIy LEMSIMUA MOJIEKYII.

Kommnosut, co3ganusiii ¢ ucnonas3oBanuem ODC, motpedyeTr Oosee BHICOKOH
TEMIIEpaTyphl MPECCOBaHMUsA, HO AacT Oojee MPOYHYI MPOCTPAHCTBEHHYIO CTPYK-
Typy kKomno3uta. OHaKO UMEIOTCS allpUOPHBIE CBEACHUS, YTO MPOYHOCTD IIJIUT Ha
K®C comnocraBuma ¢ npouynocth imT Ha ODC. BrirodeHrne B KOMITO3HUITUIO 00-
PBIBKOB MaKpOMOJIEKYJIbI MOJIMATHIIEHA MOXKET U3MEHUTh MOKA3aTed KOMIIO3UTA.
[ToaToMy OblIa BBIMOJHEHA SKCIEPUMEHTAIbHAs MPOBEpKA C HCIOJIb30BAHHEM
000uX BHJIOB CBA3YIOIIETO.

B pabote BBIABUHYTO MPEANONIOKEHNE, YTO PACTBOPUTENH JIPYTrOTO TeTepo-
[IEMTHOr0 ToJIMMEepa — MOJMCTUPOJIA, MPOU3BOJUMBIN U3 (QypaHa MUKIMYECKUN
aup — TeTparunpodypaH, MOKET OBITh MUCIIOJIB30BAH JJIsl BO3JCHCTBUS HA TOJIH-
sTIiIeH. Mojenb TeTparunpodypaHa mnpeacraBieHa Ha puc. 2. Bo3zmoxno, mon
BO3JICHCTBUEM TeTparuapodypana 4acTh CBSI3€l B MaKpoMoJieKyse OyAeT pas-
pYILIEHA, YTO MO3BOJIUT MOJTYYUTh 3B€HbS] C MEHBIIEH CTENEHbIO MOJUMEpPU3ALIUH,
4eM MpU MEXaHUYECKOM JPOOJIEHUHU, TO €CTh C OOJBIINM YHCIOM aKTUBHBIX CBSI-
3eil. DTOT crmocol pa30oueHus] MaKPOMOJIEKYJIbl MOJUATHICHa Ha 3BEHBS C He3a-
OJIOKUPOBAaHHBIMHM AKTUBHBIMU CBSI3SIMH TO3BOJHUT B IMPOIIECCE MPECCOBAHUS CO-
31aTh OoJiee MPOYHYIO CTPYKTYPY APEBECHO-TIOJIMMEPHOIO KOMIIO3UTA.



Puc. 2. Moaens terparuapodypana

B uccnenosanuu, nposoaumoM Ha kageape MT/] KI'TY, Oblna sxciepumMeH-
TaJbHO TMPOBEPEHA BO3MOXKHOCTH MCMOJIB30BaHUs KapOaMua0(opMabaeruIHoTro
ces3ytomero (K®C) u penonodopmanpaerunnoro ceazytomiero (OPC), a Takxke
TeTparuapodypaHa sl MPOU3BOJACTBA JPEBECHO-TIOJIMMEPHOTO KOMITO3UTA C JO-
0aBKOM U3MEIbYECHHBIX OBITOBBIX OTXOO0B MOJMAITUIICHOBOU TapHI.

B kauecTtBe MeTO/a SKCIIEpUMEHTA ObLT MCIOJIL30BaH OAHO(MAKTOPHBIN JTHC-
NEPCUOHHBIN aHanu3. J[MCepCUOHHBIN aHalu3 MO3BOJISIET MaTeMaTUYecKu 000c-
HOBaHHO OMNpPENENUTh, BIAUSICT U (DAKTOp HA 3HAYEHUS BBIXOJHOW BEJIMYUHBI, U
3HAYMMBI JIU Pa3Iudus MEXy YPOBHSIMU (hakTopa.

Hcnonb3zyembie 0003HAUCHHUS:
KOAMpOBaHHOE O00O3HaueHue —  (Qakrtop A; HaTypajdbHOe 00O3HAUEHHE — BUJI
KOMITO3U LU H.
VYpoBHu dakropa A:
a; — Ha ODOC 0e3 100aBKHU MOJIUITHICHOBBIX OTXO0B;
a, —Ha K®C ¢ n1o0aBKo# MOJIUITHIIEHOBLIX OTX0/I0B;
az — Ha ®DC ¢ 100aBKOI TOJUATUICHOBBIX OTXO/I0B B HAPYKHBIC CIIOH;
as — Ha ODC ¢ nobaBKOM MONUATUIICHA U TeTparuapodypana;
as — 0e3 100aBKH CHHTETUUYECKOTO CBS3YIOIIETO.

BrixonHbie BeIMUHMHBL: Y1 — MPOYHOCTh IUIUT MPU cTaTudeckoMm u3rude, Mlla;
VY,— pa30byxaHue IUIHT MO TOJIIMHE 3a 24 4 nmpeOsiBaHus B BojE, Y.

[lnan sxcmepuMeHTa U PE3yNbTAaThl CTATUCTUYECKONW OOpaOOTKU JKCIEpH-
MEHTAJIbHBIX JTAHHBIX MO OMPEAECICHUI0 MPOYHOCTH APEBECHO-TIOIUMEPHBIX KOM-
MO3UTOB TPHU CTATUYECKOM HM3ruOe M pa3OyxaHUs MO TOJNIIMHE MPEICTABICHBI B
Tabma. 1, pe3yiabTaThl 0OPaOOTKH METOO0M JUCIIEPCHOHHOTO aHalii3a — B Ta0. 2.



Ta6nuna 1
Pe3ynbTaThl 00pabOTKU HKCIEPUMEHTATBHBIX TAHHBIX
Yposuu daxropa A ITpounocTh KOMIO3UTOB | Pa30yxaHue O TONIIUHE 3a
IPU CTAaTUYECKOM HU3TrHOeE, 24 9, %
MlIIa
HaTypajbHOE KOMPO- Cpennee Hucnepcus Cpennee Hucnepcus
0003HaYCHHE BaHHOe | Aapudmeriye- YPOBH3 apudmernde- YPOBHA
0603Ha- | CKOC YPOBHS S, CKO€ YPOBHS S,
Vi Vi
YeHUE
KonTpomnbHbie 00-
pastiet Ha DDC Oes | 17,61 9,666 15,01 11,276
JI0OABKH MMOJIUITH-
JICHa
Oopasirsr Ha KOC a,
¢ 106aBKOil ONH- 11,56 3,241 28,31 3,625

OTHUJICHA

Oopa3iisr Ha DDOC
¢ 106aBKOil IONH- 18,66 2,969 31,88 3,382

JTHUIIEHA B HAPYK- as
HBIC CJIOU
Oopas3iisl Ha PDOC
¢ Aobaskolf momu- |, 19,43 4,477 12,74 2,756
STUJICHA U TeTpa-
ruapodypana
O0pas3iisl 0e3 10-
GaBKY CHHTETHYC- as 2,36 10,328 44,52 9,568
CKOI'0O CBA3YIOLICTO
Tabmuma 2
PesynbTaTel pacdyera gucnepcuii U 3HadeHur kpurepust Ouiepa
BrixonHas Jucnepcus 3HaueHust Kputepus Oumiepa
BEJIMYNHA @axkropa A | OcraTouHas PacuetHoe Tabnuunoe
2 2
SA Sn Fp FT

[IpouHOCTH KOM-
MIO3UTOB IPHU CTa- 64,28 5,09 12,629 3,24

THYECKOM M3ruoe

Pazbyxanue no

4543 5,26 86,37 3,24
TOJIIIMHE 3a 24 4

O6paboTka pe3yJabTaTOB IMOKa3ajia, YTO BHJ JPEBECHO-TIOTMMEPHON KOMIIO-
3UIIUU OKa3bIBAET 3HAYMMOEC BIIMSHHUE HAa (PU3MKO-MEXaHUYCCKHE IMTOKA3aTeln pas-
pabaTeiBaeMoro matepuana. Haumydmmme pe3yibTaThl IO ITPOYHOCTH KOMITO3UTOB
IIPU CTATUYECKOM HM3rnbe u pa3OyxaHHWM MO TOJIIMHE 3a 24 Yaca JlaeT UCIOJIb30-
BaHHUE B KoMno3uiuu 100aBku OOC.

IIpeccoBanme KOMITO3UTOB C JI0O0OABKON M3MEIBUCHHBIX MOJMATHICHOBBIX OT-
XO0JIOB 0€3 CUHTETHYECKOTO CBA3YIOMIETO (MO TEXHOJIOTUU JAPEBECHO-CTPYKEUHBIX
IUTUT) TIPUBOAUT K PE3KOMY MAJCHUIO MPOYHOCTH M POCTY pa30yXaHHs IO TOJI-
mHe. [Ipou3BOACTBO KOMMO3UTOB IO TEXHOJIOTHHM APEBECHBIX TUIACTUKOB 0€3
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CBSA3YIOILIETO BO3MOYXHO, HO HEOOXOJIUMO MPHU BBIOOPE TEMIEPATYPHI MPECCOBAHUS
YYHUTBHIBATh 00JIaCTh HaYaJla TEPMOJIECTPYKIIUHU MOJIUITUIICHA.

Takum o00pa3zoM, pe3ysabTaThl MPOBOJAUMOIO HCCIEAOBAHMS MOATBEPXKIAIOT
BBIIBUHYTOE MPEIIOIOKEHUE O BO3MOKHOCTHU MepepabOTKH OTXO/I0B MOJIUITHIIE-
HOBOU Taphl B APEBECHO-IIOJIMMEPHBIE KOMIIO3UTHI. [labHENIee TEOPETUYECKOE U
HKCIEPUMEHTAIBHOE HMCCIIEN0BAHUE B3aUMOJAEHCTBUA (PaKTOPOB Ipoliecca co3za-
HUSL JIPEBECHO-TIOJMMEPHOTO KOMIIO3UTA € J00ABKOW HM3MEIbYEHHBIX OBITOBBIX
MIOJIMMEPHBIX OTXOA0B CO34A€T BO3MOXKHOCTD YIIPABIICHUS IPOLECCOM CTPYKTYPO-
0o0pa3oBaHus C LEJIbI0 MPUJIaHUs INIMTHOMY MaTepuaiy HE TOJbKO MPOYHOCTH MPHU
CTaTUYECKOM M3ru0e U BOJOCTOMKOCTH, HO M KOMILIEKca TpeOyeMBbIX dKCILTyaTa-
L{IUOHHBIX CBOMCTB.
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