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IHOIMMEPHBIX KOMITO3ULITMOHHBIX MATEPHUAJIOB

Mengenesa E.B.!, Uepasinues B.B.?

1 Yupesxxnenue Poccuiickoit akagemun Hayk «/IHCTHTYT anekTpodusuky Ypaisckoro otaencHust PAHy, ExarepunOypr
2 dezieparnbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BATEIIbHOE YUPEKIICHUE BBICIIIETO IPOECCHOHATBHOTO 00pa30BaHust
«HarmonansHbIH riccenoBarebekiii TexHonornaecknii yarsepenter «MHCuCy», Mocksa,
e-mail:*vvch@misis.ru

B pabote npuBeeHBI pe3y/IBTaThl HCCIEI0BAHNS CTPYKTYPHI HAITOJTHEHHBIX HEPABHOOCHBIMU HEOPTaHUIECKIMH BKIIFO-
YeHUSIMH (KOPOTKHE BOJIOKHA, MHOTOCTEHHBIE YIVICPOHBIC HAHOTPYOKH, TPYOKH, IIIACTHHYATHIC BKITIOYECHNST) KOMIIO3UIIUOH-
HBIX MaTepuajioB HA OCHOBE CBEPXBBICOKOMOJIEKYJIIPHOTO IMOJIMATUIICHA, TTOJIYYESHHBIX TBEpAO(ha3HbIM Ie(OpMALOHHBIM
cunTe30M. [TokazaHo, YTo aare3us HAMONHKUTENS K IOJIMMEpY, a TAKKE OPHEHTALIHS HAMOJHUTENS B MATPULIE 3aBUCAT OT IIPH-
pozbl HaronHUTENs. [oKa3aHo, YTO KOMITO3UIIOHHBIE MaTepHalbl, apMUPOBAHHBIE IPAa(UTOM M YIIIEPOIHBIMH BOJIOKHAMH,
00ma1at0T MOBBIIEHHBIMHI (PU3UKO-MEXaHUUECKIMH, TPHOOTOTHYECKIMHI 1 TEIIO(DU3NUECKIME XapaKTepucTUKamMu. OTHIM
13 ITyTeH MOBBIIEHNST MEXaHNUECKUX XapaKTePHUCTHUK IOJIMMEPa SIBIISIETCSI €T0 IUCTIEPCHOE YIPOYHEHNE, OTHAKO HCIIONB30Ba-
HHE JIMCTICPCHBIX HAMIOJIHUTENECH He BCETIa MO3BOMISIET JOOMBATHCST HEOOXOMMMOTO COYETaHNUsI (PU3HKO-MEXaHNUECKHX, TPHOO-
JIOTUYECKUX M TeIUIO(GH3NIECKIX CBOMCTB IOJIyJaeMbIX KOMITO3HTOB. VICIONb30BaHue B KAUECTBE apMUPYIONIHX JIEMEHTOB
HEPABHOOCHBIX HANOJIHUTENEH SBIIAETCS NIEPCIICKTUBHBIM CIIOCOOOM YITYUIIICHHSI MEXaHMYECKUX XapaKTEPUCTHK TOJIMMEPOB.
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The paper presents the results of studies of the structure filled nonequiaxial inorganic inclusions (short grain, multi-walled
carbon nanotubes tube, plate switch), composite materials based on ultra high molecular weight polyethylene produced by solid-
phase synthesis of deformation. It is shown that the adhesion of the filler to the polymer as well as the orientation of the filler in
the matrix depends on the nature of the filler. It is shown that composite materials reinforced with graphite and carbon fibers have
improved physical and mechanical, tribological and thermal characteristics. One way to improve the mechanical properties of
the polymer is its dispersion strengthening, however, the use of particulate fillers is not always possible to achieve the necessary
combination of physical, mechanical, tribological and thermal properties of the resulting composites. Use as a reinforcing filler
elements nonequiaxial is a promising way to improve the mechanical properties of polymers.

MEXAHUYECKHE CBOMCTBA IIOPUCTHIX KOMIIO3UTOB
HA OCHOBE INOJINT UAPOKCUBYTHUPATA, HAITIOJTHEHHBIX THIPOKCHAITATUTOM

Yepasinues B.B., CenatoB ®.C., MakcumkuH A.B., Uykos JI.H.

HauunonanbHbli HccnenoBarensckuii TexHonorundeckuii yuusepeuter « MUCuCr», Mocksa, Jlennnckuii np-t, 4

MeTomoM MeXaHHIECKOTO CMEIICHHS 1 TePMOIIPECCOBAHMS TTOTyYEHBI TOPHCTHIE KOMITO3UIIHOHHBIE MaTepHabl Ha OC-
HoBe Gropasznaraemoro nonuruapokcudytupara (I11'B) n runpokenanarura (TAIT). YV nomydeHHBIX 00pasoB MaTepHaIOB HC-
CIIe/I0BaHbI MEXaHUIECKHE CBOMCTBA MPH PACTSHKEHNH 1 CxkaTHH. VccmejoBaHms OKa3ald, 9To SKCIePHMEHTATBHEIC 00pasIbl
nosmMepHbIx HaHokommo3uToB [TI'B/TAIT co crenenbio HamomHeHHs 10 35% Macc. NMEIOT BBICOKHIA TIPe/IesT POYHOCTH TIPH
pactspkernn — 6onee 30 MITa. [Tpu GombImx cTemneHsx HaMoTHEeHHs HaOoaeTes Oolee XPyIKoe pa3pyIIeHie Martepraa 1
CHIDKEHHE TIPOYHOCTH. [IpOYHOCTD MpH CKaTHM TaKKe CHIIBHO CHIDKASTCSI TIPH CTeneHr HaronmHenus Bbiie 40% mace. [ATL
Moyt yripyrocTH npu ckartuu pazpadoransoro kommosuta [1I'b/TAIT MeHbIIe MOIYIIst YIIPYTOCTH KOCTHON TKAHH, TIO9TOMY
9TO He OyZeT NPHUBOAUTH K BOSHUKHOBEHHIO MUKPOHAIPSDKEHHI Ha TPaHMIIE MaTepHaI-KOCTh. PeKoMeH TyeMoii cTerneHbo Ha-
nionHeHust Gnonerpanupyemoit Marpuis! [1I'b mucnepersv 6roakriBasM [AIT sistercst 20% 1o macce. [laHHast cTerieHb
HAITOJTHEHHSI He CHIDKAeT OMOAKTUBHOCTH M HE BEZIET K CHIDKSHHUIO IPOYHOCTH TOPHCTOTO KOMITO3HIIMOHHOTO MaTepHaJia.
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Porous composite materials based on biodegradable polyhydroxybutyrate (PHB) and hydroxyapatite (HAP)
were obtained by mechanical mixing and hot-pressing. Mechanical properties of materials were studied in tension and
compression tests. Studies have shown that polymer nanocomposites of experimental samples PHB / HAP with the
degree of filling up to 35% by weight have a high tensile strength - of more than 30 MPa. At high degrees of filling a
brittle fracture of the material and the strength reduction were observed. Compressive strength is also greatly reduced
in case of filling degree above 40% by weight of HAP. Compressive modulus of the composite PHB / HAP is smaller

HAYYHOE OBO3PEHIVIE Ne 2



208 TECHNICAL SCIENCE

than modulus of bone, so it will not lead to growth of microstrain in bone-material border. Recommended degree of
filling of biodegradable matrix PHB with bioactive HAP is 20% by weight. This degree of filling does not decrease the
bioactivity and do not lead to a reduction in strength of the porous composite material.
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I'padrueckast rpaMOTHOCTH — OJJHAa U3 OCHOBHBIX COCTABIISIIOIINX B MPO(ECCHOHATBHON XapaKTepUCTHKE OyIry-
IIEr0 TEXHUYECKOTO CIEIHAINCTA, T.K. KAYeCTBEHHOE MHKEHEPHOEe 00pa3oBaHKE — 3aJI0T YCHEIIHOro pa3Butus Poc-
cuu. J{yis OBBIICHNS 3aUHTEPECOBAHHOCTH CTYJICHTOB B N3Y4YEHUU HHKEHEPHO-TPAQHISCKUX JUCIMIUINH (10 HALLIUM
JaHHBIM, B IIIKOJIE a0MTYPUEHTHI HAIIET0 YHUBEPCHTETA depueHne ni3ydamu B 15-17% ciydaeB) HEOOXOANMO CHCTe-
MaTHYeCKH HJUTIOCTPUPOBATh OCHOBHBIC MOHSTHS, rpaduueckue 3a1aun (1axe B [UKIE HAYEPTaTeIbHON TeOMETPHHN)
NIpUMEpaMH U3 TEXHHKH, IPOU3BOACTBEHHBIX M TEXHOJIOTHUYECKUX CHUTYalUH, H3ydeHUE U 3HAKOMCTBO C KOTOPBIMHU
y cTyaenTa Oyner B Ommwkaiimmx cemectpax. [loarotoBky k peanuzamuun @PI'OCos 3 nokonenus u 3akoHa o6 obpa-
3oBanuu (BBeneH ¢ 01.09.2013 r.) kadenpa HauepTaTEIHLHOI TECOMETPHH M MAIIMHOCTPOUTEIIEHOTO YCPUCHUS HavYaa
3apanee. B craTbe cliesaH ynop Ha paHHIOK OPO(GOPHEHTALMIO U YYeT MK IMCIUIUIMHAPHBIX CBSI3Ci NPH OATOTOBKE
CTY/ICHTOB — 0aKajaBpoB MO aBTOTPAHCIIOPTHBIM HAIPABICHHSM [0 [MKJIaM HayepTaTelIbHOW TeOMETPHH, MaIIHHO-
CTPOUTENIBHOTO YEPUCHHs, MALIMHHOM (KOMITbIOTEpHOI) rpaduku. IIpruBeeH 0ObeMHBIl CIIUCOK paboT aBTOPOB M3
VIJITY, npenonasateneil HHKCHEPHON IpaMKy BEAYIIMX TEXHUYECKUX By30B Poccum, a Taxke paboThl mpemnopa-
BaTeJiel BBIMYCKAIOINX Kadeap aBTOTPAHCIIOPTHBIX HANpaBieHui. [lokazaHa 3anHTEpEeCOBAHHOCTE B IPaUIECKUX
3HAHMAX BbITycKaromux kadeap «CepBUC 1 TEXHUUECKast IKCIUTyaTallls TPAHCIIOPTHBIX M TEXHOJIOTHYECKUX MAILIMH»
U «ABTOMOOWIBHBIH TpaHCHOPT». [IpuBeeHbl IPHUMEpB! HCIOIB30BaHUS KOHKPETHBIX 3HAHUH B TPAHCHOPTHOMU JIO-
THCTHKE, B MPAKTHKE WLUTIOCTPAIMKM MaTeMaTH4eCKuX U (QU3MYecKuX Mojeseil u3 Oyaylmux JUCHUIUIMH paccMaTph-
BaGMOI'0 HaIpaBlICHUs. 3/1€Ch OTPaKEH W OINBIT IIEPBOTO aBTOpa IPU MOATOTOBKE 5 MarucTpoB aBTOTPAHCIOPTHOTO
HaIpaBJICHUSL.
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Graphic literacy is one of the main components in the professional characteristics of future technical specialist, as
high-quality engineering is the key to successful development of Russia. To engage students in the study of engineering
and graphic disciplines (according to our data in the school entrants our University studied drawing at 15-17% of cases)
should be systematically illustrate basic concepts, graphics tasks (even in the cycle of descriptive geometry) examples
of equipment, production and technological situations, the study of and familiarity with which the student Boo children
in the next semester. The preparation of the implementation FGOS 3 generation and education Laws (introduced with
01.09.2013) Department of descriptive geometry and engineering drawing in advance. The article focuses on early
vocational guidance and accounting interdisciplinary links in preparing students - tank-lavrov on road directions on the
cycles of descriptive geometry, engineering drawing, machine (computer) graphics. Is a voluminous list of the works
of authors from USFEU, the teacher of the users engineering graphics of the leading technical Universities in Russia
and works of teachers with issues departments of motor transport directions. Shown interest in graphic knowledge you-
admitting the departments of «Service and technical exploitation of transport and technological machines and Auto
mobile transporty. Examples of specific knowledge in logistics, in practice illustration of mathematical and physical
models of future disciplines considered on-Board. Here also reflects the experience of the first author at the time of
preparation of 5 masters of the transport directions.
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B BhICIIEM JIECOTEXHUUYECKOM 00pPa30BaHUM AKTYaJIbHBIM SBISACTCS UCIOIb30BAaHUE MHHOBALMOHHBIX TEXHOJO-
ruil 00yueHus, UCHOIb3YIOIHMX KOMIIETEHTHOCTHBIH MOAXOJ M O0ECIeYUBAIONIMX KAayeCTBEHHYIO IOATOTOBKY CIe-
1ManucToB. Kpome craHAapTHBIX (KIIFOUEBBIX) MPO(ECCHOHAIbHBIX KOMIIETCHIINH B HACTOAIEE BPEMs B FeOMETPO-
rpadMIecKoil MOArOTOBKE HA3bIBAIOT KOHKYPEHTOCIIOCOOHOCTh M aJalTHPYEMOCTb Ha PBIHKE MHIKEHEPHOIO TPYHa,
KOMMYHHUKATHBHOCTh M COLMAIbHY0 HHTEPAKTUBHOCTh. B CTaThe NenaeTcs ynop Ha y4eT B3auMOCBS3H H3y4aeMOTO
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