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YHOPAJTOYEHUE AMOP®HOM ®A3bI IOJUMEPHOM MATPUIIbI:
CTPYKTYPHBIE U PEHTTEHOI' PAONYECKHUE XAPAKTEPUCTUKH
HAIIOJIHEHHOI'O IIT®D

JI. . KAJIMCTPATOBA*, B. K. BOJIKOBA

OMCKHif TOCYyIapCTBEHHBIH TeXHUUECKHH YHHUBEPCHTET, Ip-T Mupa, 11, 644050, r. Omck, Poccust

B nocneonee decsimunemue noasunacs Ho8as KOHYENYusl O CYWECmeo8aHUY YacmuyHo20 YNopsaoo4eHusl
amop@noil gazel amoppro-Kpucmaiiuieckozo noaumepa. Ha smo yxaszvieaem sxcnepumenmanvhwiil paxm
HAMUYUsL YHACNKO8 AMOPPHBIX 240 HA PEHMEEHOZPAMMAX MAKUX NOIUMepo8. Aemopamu cmamvu 06006uye-
HblL pe3yibmamsl NPUMEHEeHUs. MOOeau YNOpsAO0oYeHUs. aMoppHOll (paszbl amoppHO-KpUCMATIUYeCKUX NoUMe-
P08 Ha npumepe 4ucmozo u Hanonanennozo IT®I, kax sApkozo npedcmasumens amop@OHO-KPUCATIULECKUX
NOAUMEDPO8, K paAciemy peHmeeH08CKOU NIOMHOCIU MPEX CIMPYKMYPHBIX COCMABIAIOWUX NOIUMEPHOU MAM-
PpuUYbl: KPUCMALIUYeCKOU (hasbl, YacMUu4Ho YNOPsA004UeHHOU U NOJHOCMbIO HeYNOPAOOYeHHOU aMOpDHBIX (as3.
Ioxasano, umo cmenenv ynopsaoouenus amopgnoi gasvl 0na nenanonnennozo HTDI, cocmasisem npu-
mepro 50% 6 ob6veme amopnoii (pazwl. Hanonnenue [TDI 6onokHucmoim HanorHumenem 6 guoe y2nepoo-
Hoeo eoaokHa (YB) 0o 30 mac.% npusooum K CUCEMAMUYECKOMY CHUNCEHUIO CMENeHU YNopsioodeHust
amop@Hoti pazvl noaumepHol mampuysl Komnosuyui. Hanonnenue oucnepcmvim Hanoanumenem 8 Guoe
ckpvimokpucmannuieckozo epagpuma (CKI) HeoOHo3HauHo cKrazvleaemcs HA CmeneHu YnopsaooyeHus noau-
MEPHOU Mampuybl KOMAO3UYULL 8 001ACU MAablX U 601bwux KoHyeHmpayuil. Ilpueedennvie cpagHumens-
Hble pe3yibmamsl paciemad NJIOMHOCHel Kpucmaniuyeckou u amop@noi ¢az xomnosuyuti IITOD + VB u
HITDD + CKI nossonunu oyenums 3Ha4eHus JUHENH020 Ko3puyuenma no2ioujenus peHmaeHo8CKUX iyyell
U MONUUHBL MOOUDUYUPOBAHHO20 NOBEPXHOCMHO20 clost kKomnosuyul [ITDD, yuacmeyowezo 6 npoyecce
@puryuonno2o e3aumooeticmaust. Pezyibmamul, 0CHOBaHHble HA MOOENU YROPSOOYEHUs AMOPPHOU (a3bl, He
npomusopeuam panee ycmanognenuvim munam | u |l naomonexynapuoti cmpykmypel nOIUMEPHOU MAMPUY b
xomno3umos [ITDPI npu nesnauyumenviom u 6onvuwom cooepxcanuu YB u CKI' nanoarnumenet, umerouwux
PA3IUYHOE GNIUSHUE HA CIPYKIYPHbLE XAPAKMEPUCTIUKU, NIOMHOCb U, CTIe008AMENbHO, HA MpubomexHuye-
CKUe XapaKmepucmuKy NOTUMEPHbIX KOMIOZUYUOHHBIX MAMEPUATNOS.

KnioueBble cioBa: cTpykrypa, (a3a, INIOTHOCTb, CTETIEHb KPHCTAJUIN3alMU, CTETICHb YIOPSIOYCHUs, JTMHEHHBIN
K03()(DMIMEHT MOTJIOIEHNSI PEHTT€HOBCKHUX JIydel, KOMITO3HT.

ORDERING OF THE AMORPHOUS PHASE OF A POLYMER MATRIX:
STRUCTURAL AND X-RAY CHARACTERISTICS
OF FILLED PTFE

L. F. KALISTRATOVAY, V. K. VOLKOVA
Omsk State Technical University, Mira Ave, 11, 644050, Omsk, Russia

There was a new concept on partial ordering of the amorphous phase of an amorphous-crystalline pol-
ymer last decade. This is indicated by the experiment that there are areas of amorphous halos in the X-ray
diffraction patterns of such polymers. The authors of the article summarized the results of applying the model
of ordering the amorphous phase of amorphous-crystalline polymers using pure and filled PTFE, as an ex-
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ponent of amorphous-crystalline polymers, to the calculation of the X-ray density of three structural compo-
nents of the polymer matrix: the crystalline phase, partially ordered and completely disordered amorphous
phases. The degree of ordering the amorphous phase for unfilled PTFE is shown to be approximately 50% in
the amorphous phase. Filling PTFE with fibrous filler in the carbon fiber (HC) form up to 30 wt.% leads to
systematic decrease in the degree of ordering the amorphous phase of the polymer matrix of the composites,
filling with a dispersed filler in the crypto-crystalline graphite (CCG) form — affects the degree of ordering
the polymer matrix of compositions in the range of small and high concentrations. The presented compara-
tive results of calculating the densities of the crystalline and amorphous phases of PTFE + HC and
PTFE + CCG composites estimate the linear X-ray absorption coefficient and thickness of the modified sur-
face layer of the PTFE composites in the process of frictional interaction. The results based on the model of
ordering the amorphous phase do not contradict the established types of | and Il supra-molecular structures
of the polymer matrix of PTFE composites with low and high contents of fibrous and dispersed fillers which
have different effects on the structural characteristics, density, and on the characteristics of polymer compo-
sites tribological properties.

Keywords: structure, phase, density, degree of crystallization, degree of ordering, linear coefficient of X-rays ab-

sorption, composite.
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