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YIVIEPOJHBIX BOJIOKOH HA KPHCTAJUVIMYHOCTD
HOJUTETPA®TOPITHIEHOBOU MATPHUILIbI
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Memooamu wupokoyenosou penmeenoepaguu (PCA) u oupgepenyuanvroii ckanupyroweii kauiopu-
mempuu (JCK) uccredosanvl ocobennocmu HAOMONEKYIAPHOU CIMPYKIMYPbl KOMNO3UMOE HA OCHOGE NONU-
mempagmopsmunena (IITDI) u uszmenrvuennvix yerepoorvlx 6010K0H (YB) Ha ocrose 8uckoswvl, Moouguyu-
POBAHHBIX 8 HUBKOMEMNEPAMYPHOU Niasme mieiouezo paspsaoa 6 cpede Qmopopeanuieckux coeounenul.
IHonyuenvt credylowue 3HaAYeHUs: MACCOBOU CMENEHU KPUCMALIUYHOCIMU Ol KOMIO3UMO8 CO CMENeHblo
nanoanenuss YB om 1 0o 17 mac.%: 23-26% (memoo [ACK) u 47-54% (memoo PCA). 3aseucumocmu cmene-
HU KPUCMATIUYHOCIU om codepoicanust YB, onpedenennbie 060umMu Memooamu, si8IsS0mcst IKCMpemMaibHbl-
Mu, 00HaKo 3xnaverus maxcumymog no oaruvim PCA u JICK omauuaromea. Pacxoowcoenue 8 nokasanusax 08yx
Memo0o8 asmopul 00vaAcHAIOm mem, ymo memoo PCA pezucmpupyem cymMmapHwlii OmKIUK — Oupaxyuro
PEHM2EeHOBCKUX ydell, KAK OmM NOIHOCHbIO KPUCMALIUYECKOU (a3zbl, MAK 1 om YNOPSOOUEHHbIX YUACTKOS
amop@uotl pazel nonumepa, Hazvieaemol napaxpucmaniuveckou. Memoo [CK pezucmpupyem nnaenenue
MONILKO MePMOOUHAMUYECKU CMAOUIbHbIX Kpucmainos. Beedenue ¢ IITDD manvix 003 YB nanoanumens
CmpyKmypupyem mampuyy, npueoos K nogvluenuro cmenenu kpucmaniuunocmu na 10—15% no omnowenuro
K nenanonnennomy [TDD, 3a cuem enusinus nogepxnocmu YB, komopwie caydcam 0OnOIHUMENbHBIMU YEH-
mpamu kpucmaniuzayuu. Ho npu danvuetiwmem yseruuenuu cooepacanus ¥YB 6 npoyecce Kpucmaniuzayuu
HAYUHAIOM U2pamsv CYujeCmeeHHyI0 pojlb CHepuyeckue 0ZpaHudenus co cmoponsl ¥YB, npusodswue x gop-
MUPOBAHUIO NAPAKPUCMALIUYECKOU (a3bl, Komopas guxcupyemcest moavko memodom PCA.

KaroueBble ci10Ba: yriepoaHble BOJOKHA, HU3KOTEMITEpATypHas IIa3Ma TIICIOIIETO pa3psia, MOJMMEpHbIE KOMIIO-
3UTHI, PEHTTCHOCTPYKTYPHBIH aHanu3, quddepeHnnanbias CKaHUPYIOIas KalopuMeTpusl, cTe-
MeHb KPUCTAJUTMYHOCTH.

INVESTIGATION OF THE EFFECT OF MODIFIED CARBON FIBERS
ON POLYTETRAFLUOROETHYLENE MATRIX CRISTALLINITY

A. L. BASHLAKOVA*, V. A. SHELESTOVA, P. N. GRAKOVICH, L. F. IVANOV
V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, 32a, Kirov St., 246050, Gomel, Belarus

Supramolecular structure of polytetrafluoroethylene (PTFE) used as a matrix in composites based on PTFE
and discontinuous viscose-based carbon fibers (CF) treated with a low-temperature glow discharge plasma in or-
ganofluorine media was investigated by means of wide-angle X-ray diffraction (XRD) and differential scanning
calorimetry (DSC). The mass degree of crystallinity for composites containing 1-17 wt.% of CF has been found to
be 23-26% (from DSC data) and 47-54% (from XRD data). Both dependences of the degree of crystallinity on CF
content show extremal behavior; however, the maximum values obtained with the XRD and DSC methods are dif-
ferent. The discrepancy may be explained by the fact that the DSC technique is sensitive to only melting of thermo-
dynamically stable crystals, while XRD registers X-ray diffraction from both true thermodynamic crystal phase
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and ordered areas of the amorphous phase of the polymer (paracrystalline areas). Introduction of a small content
of the CF filler orders the matrix, resulting in an increase in the degree of crystallinity by 10-15% with respect to
the pure PTFE, since the CF surface contain extra centers of crystallization. However, with further increase of the
CF content, steric restrictions become more important. They result in the formation of paracrystalline regions
which can be detected only by the XRD method.

The features of the change of the the supramolecular structure of low-filled composites based on polytetrafluo-
roethylene and carbon fibers (CF) based on viscose technical filament modified in a low-temperature glow discharge
plasma in an organofluorine environment were researched with the help of XRD method and DSC method.

The following data of the mass degree of crystallinity were obtained: 23-26% (DSC method) and 47-54%
(XRD method) for the composites with the degree of filling, from 1% to 17% of carbon fibers. The dependences the
degree of crystallinity on the hydrocarbons fraction, whith were obtained with the help of the two methods are ex-
plained by the authors as followed, XRD method registers the total response, that is XR-diffraction, both from
crystalline phase and from the ordered sections of the amorphous phase of the polymer called paracrystalline.
The DSC method registers only the melting of small portions of carbon fibers in PTFE structures the matrix, re-
sulting in the increase of the degree of crystallinity by 10-15% in comparison with the unfilled PTFE, due to the
influence of carbon fiber surface, which serve as the additional centres of crystallization. But with a small amount
of CF a competing concurrent process of steric CF restrictions occurs during the process of crystallization leading
to the formation the paracristic phase, which is fixed only by XRD method.

Keywords: carbon fibers, low temperature glow discharge plasma, polymer composites, x-ray analysis, differential

scanning calorimetry, degree of crystallinity.
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