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HHOJIMMEPHBIE KOMIIO3UTbl HA OCHOBE TEPMOILJIACTOB,
APMHUPOBAHHBIE JVINHHBIMH BOJTOKHAMMU PA3JIMYHOU
HPUPOABI: TIOJYYEHUE, CBOUCTBA, IPUMEHEHMUE (OB30P)

10. M. KPMBOI'Y3*, B. H. KOBAJIb, B. B. JIVEPOBCKHI1

MHucTuTyT MEXaHUKH MeTaJuIoNnoauMepHbIX cucteM uMenn B. A. benoro HAH Benapycwu, yi. Kuposa, 32a, 246050, r. 'omens, bernapycs

LnunnogonxkHucmele nonumepHvle komnozumol (ABIIK) 3anumarom eadicetiuiee mecmo cpedu KOH-
cmpykyuonnelx mamepuanos. [ABIIK xapakmepu3sylomcs 6oaee 8blcCOKUMU MEXAHUHECKUMU CEOUCMEAMU NO
CPABHEHUIO € KNACCUYECKUMU NAACIMUKAMY, d NO YOENbHbIM XAPAKMEPUCIMUKAM NPEBOCX00m mpaouyuoH-
Hble CIany, arloMutuessle U MazHuesble CRiassl, Ymo oenaem 603modichvim npumenenue JJBIIK 6 kauecmese
3amenumeneii Memanios 8 pasiuyHbIX 00IACHAX EXHUKU.

Lenv pabomer — 0600wenue HAYYHOU UHYOPMAYUY O Pe3YTbmamax meopemuieckux u dKcnepu-
MeHmanbHelx uccieoosanui ¢ ooracmu [BIIK u anaiuz odweil cumyayuu u nepcnexmus pazeumus
0aHHO20 HANPAGNEHUSL.

B nacmoswyem 0630pe ocoboe enumanue yoeneno [BIIK na ocnose mepmMoniacmuinblx Mampuy, no-
cKonvKy wupoxoe npumenenue [BIIK na 6aze mepmopeakmushvix ceA3VI0OWUX 0SPAHUYLEHO NIO0XOU nepepa-
bamuleaemocmyvio, HU3KOU NPOU3E0OUMENbHOCMBIO BCeOCMBUE ONUMENbHOCU MEXHON0SULEeCKUX YUKTO08
Gopmosanua u 02paHUHEnHbIM CPOKOM Xpanenus noaygabpuxamos. B pabome nokaszauo, ymo no cpaghe-
HUIO ¢ KOPOMKO80OIOKHUCMbIMU noaumepHbimu komnosumamu (KBIIK), /[BIIK xapaxmepusytomcs 6o.ee 6vl-
COKUMU 3HAYEHUAMU MEXAHUYECKOU NPOYHOCMU, JHCECMKOCMU, yoapocmoukocmu u meniocmotikocmu. Oc-
Hosuvle npeumyugecmea [BIIK nepeo KBIIK o6ycnognenvl Oonee 8blcOKUMU 3HAYCHUAMU ACNEeKMHO20 YUCIA
(omnowenue onunvl 6on0KkHA K €20 duamempy), komopoe y JIBIIK eviuie Kpumuueckux 3Hauenui.

Obcyoicoenvl 60npochl GIUAHUSA peyenmypHoiX QaKmopos, C6A3aHHbIX ¢ KOHYeHmpayuel 60J10KHA U
€20 ONUHOT, U MeXHOI02UYECKUX napamempos makux, Kak Koupueypayus wHekd, Yacmoma e2o epauye-
HUS, NOPAOOK 66004 60J0KHA, MEMNEPAMYPHBII PeXCUM, HA Mexanuyeckue u menioQusuyecKue ceou-
cmea JBIIK. Ilpoananuzupoeanvi cnocobvl yiyuuienus aodze3ui Mencoy B60JOKHOM U mampuyel 6
JBIIK, ocnosannble Ha npoyeccax MoOUGUYUpOoBarHUs Mampuysl, MOOUPUYUPOBAHU BONOKHA U NPUMe-
HeHUsl CNeYUuaIbHblX KOMRAMUOUIUZAMOPOS.

Ipusedena obodbwarowasn ungopmayus o Haubonee IPGeKmusHOM MEXHOLOUYECKOM npoyecce NoJy-
yenus u nepepabomru JIBIIK, ochosannom na mexunonoeuu D-LFT, komopas o6veOurnsiem HecKOIbKO mex-
HONO2UYECKUX cmMaouti 8 0OHOU NPOU3B0OCEEHHOU TUHULU U NPedCasisiem cooou eOuHblll NPOU3800CMBEEH-
HbLIl nPOYecc, HauuKas om nOO20MOGKYU CblPbs U 3aKAHUUGAS U320MOGIEHUEM KOHEUHO20 U30ENU.

Ioxasano, umo, 6aazodaps yennomy komniaexcy ceoticms, /JBIIK naxooam wupokoe npumenenue 6
asmomobunrecmpoenuy, asUayUOHHO-KOCMUYECKOU Ompaciu, npu u320MmosgieHuu cCnopmusHo20 UHBEHMAaps, d
maxoice 8 Obimy u cghepe 0OCIYHCUBAHUA HACETEHUS.

KaroueBrbie ciioBa: TOJIMMEPHBIC KOMIIO3UIMOHHBIE MaTCpUalibl, TUCKPETHOC BOJIOKHO, MJIMHHOC BOJIOKHO, apMHU-
POBAaHHBIC KOMITIO3UTBI, KDUTHYICCKOC ACIIEKTHOC YUCJIO, CTPYKTYpa, CBOMCTBO
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POLYMERIC COMPOSITES BASED ON THERMOPLASTS
REINFORCED WITH LONG FIBERS OF DIFFERENT NATURE:
PRODUCTION, PROPERTIES, APPLICATION (REVIEW)

YU. M. KRIVOGUZ*, V. N. KOVAL, V. V. DUBROVSKY

V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

Long-fiber polymer composites (LFPC) occupy the most important place among structural materials.
LFPC are characterized by higher mechanical properties compared to classical plastics, and their specific
characteristics are superior to traditional steels, aluminum and magnesium alloys, which makes it possible to
use LFPC as metal substitutes in various fields of technology.

The purpose of the work is to summarize scientific information on the results of theoretical and experi-
mental studies in the field of LFPC, carried out over the past few decades, and to analyze the general situa-
tion and development prospects in this area.

In this review, special attention is paid to LFPC based on thermoplastic matrices, since the widespread
use of LFPC based on thermosetting binders is limited by poor processability, low productivity due to the
length of molding technological cycles, and limited shelf life of semi-finished products. The paper shows that,
compared with short fiber polymer composites (SFPC), LFPC are characterized by higher values of mechan-
ical strength, stiffness, impact resistance, and heat resistance. The main advantages of LFPC over CFPC are
due to higher values of the aspect number (the ratio of fiber length to its diameter), which is higher than the
critical values for LFPC.

The issues of the influence of prescription factors related to the fiber concentration and its length, and
technological parameters such as the configuration of the screw, the frequency of its rotation, the order of fi-
ber insertion, temperature conditions, on the mechanical and thermophysical properties of LFPC are dis-
cussed. Methods for improving the adhesion between fiber and matrix in LFPC based on the processes of
matrix modifi-cation, fiber modification and the use of special compatibilizers are analyzed.

Generalized information on the most efficient technological process for the production and processing
of LFPC based on D-LFT technology is given, which combines several technological stages in one produc-
tion line and is a single production process, from the preparation of raw materials to the manufacture of the
final product.

It is shown that, due to a valuable set of properties, LFPC are widely used in the automotive industry, the
aerospace industry, in the manufacture of sports equipment, as well as in everyday life and public services.

Keywords: polymer composite materials, discrete fiber, long fiber, reinforced composites, critical aspect number,

structure, property.
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