TexniuHuii cepBic arponNpoMmcIOBOro, JIICOBOT0 Ta TPAHCIOPTHOI0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nel1’ 2018

Kamoxuuii A.B. 1,
Kanroxuerii B.I'.1,
IL1aTkos B.A1. 2

X apbKOBCKHil HAIMOHATBHBIH

TEXHUYECKUH YHUBEPCUTET KJITP HOPHCTI’IX MATEPHAJIOB

CeNbCKOT0 X035HCTBA
umenu [1.Bacunenko, HA OCHOBE (I)TOPOHJIACTA-4
r. XapbKoB, YKpauHa,
E-mail: albokal@ukr.net
2J'IyrelHCKI/H‘/'I HaIIMOHAIBHBIA
arpapHEI yHUBEPCUTET,

r. XapbKoB, YKpauHa,
E-mail: vplatkov@gmail.com

VIIK 536.413.2

H3zyueno enuanue nopucmocmu pmoponnacma-4 na KJITP 6 unmepsane memnepamyp
om - 150 0o 100 °C. B unmepsane memnepamyp om 20 oo 30 °C nabriodaemcsa makcumym Ha
memMnepamypHou 3a6UCUMOCMU, C8A3AHHDIL C (PA308bIM Nepexo0om 2 pood.

Knroueswie cnosa: nopucmoiii pmoponnacm-4, kodsgguyuenm auneino2o meniogoo
pacuupeHus.

Beenenne. Pa3BuTHe cebcKoro Xo3sicTsa B YKpanHe NpeaycMaTpUBacT IHUPOKOE HC-
MI0JIb30BAHME MAaTEPHAIOB CTOMKHUX K arpeCCUBHOM cpesie, B TOM UYHCIIE€ MOPUCTHIX MOJIUMEp-
HBIX MaTepuasioB. Benymieil TeHaeHuuel B 0071acTH MOJIMMEPHOTO MaTepHalOBEICHHS SBIIS-
eTcsl pa3paboTKa M W3yUYEHHUE MOPUCTHIX MaTepraaoB Ha ocHoBe (roporacta-4 (PTFE). Ilo-
JUMEpHbIE (PUIBTPYIOLINE 3JIEMEHTHI, BHIIIOJHEHHBIE HA OCHOBE BBICOKOIIOPUCTOr0 (hTOpoOILIa-
cTa, Onarojgapsi CBOMM (PU3HKO-MEXaHUUECKUM XapaKTEPUCTHKaAM, YCIEIIHO HCIOJb3YIOTCS
i GUIBTPOBAHUS KHUIKOCTEH U ra30B, TEPMOJUHAMUYECKHUE TapaMeTpbl KOTOPHIX MOTYT CY-
IIECTBEHHO OTJIMYATHCS OT HOpMaNIbHBIX [1]. B yacTHOCTH, pekOMeH1yeMbli 11ara3oH TeMIle-
paTyp Ipu 3KCIUTyaTalud (QHIBTPOB C MOJIMMEPHBIMHU (UIBTPYIOIIMMHU 3JI€MEHTaMH Haxo-
IUTCS B Auana3zoHe ot -269 no 260° [1]. C ygyeToMm TOro, 9TO MOHTaX (DPUIBTPOIIEMEHTOB B
KopIyce (HIbTpa MPOU3BOIUTCS NPU HOPMAaJbHBIX TEMIIEPATypHBIX YCIOBUSAX, U3MEHEHHE
TeMIlepaTypbl (pUIBTPOINEMEHTA B MIPOIIECCe IKCIUTyaTaluu (GuiIbTpa MOXKET JOCTUIaTh 3HA-
YUTEIbHON BEMUUHEL [Ipy TakoM H3MEHEHNH TEMIIEPATYPbl MOTYT CYILIECTBEHHO U3MEHUTHCS
JMHEWHBIC pa3Mepsl GUIbTpodIeMeHTa. B 4acTHOCTH, Py (HIIBTPOBAaHUM KPUOTEHHBIX JKH/I-
KOCTEeH, pazMepbl GUIbTPOITEMEHTa MOTYT H3MEHUTHCS CTOJIb CYIIECTBEHHO, YTO MOXKET IPO-
M30UTHU HapyIlIeHNE FEPMETUYHOCTH COETUHEHMS PHIIBTPOITIEMEHTA B MECTE YILLIOTHEHHUSI €T0
B KopItyce pHIbTpa.

B cBs3u ¢ aTUM, HccneaoBaHUE U3MEHEHUS TMHEHHBIX pa3MepoB MOJMMEPHBIX (HUITb-
TPOBAIBHBIX IEMEHTOB C U3MEHEHUEM TeMIIepaTyphl U onpeAeaeHre KodpUIMeHTa JIuHei-
Horo TemneparypHoro pacumpenus (KJITP) Beicokomopucrtoro ¢ropomiacta SsBISIOTCS
BECbMA AKTYAJIbHOM 3a/1a4ei.

PesyabTarel m ux obcy:xnenue. 3mepenne KJITP Bricokomopuctoro ¢roporiacra
ObUIO MPOBEJICHO HAa KBapleBOM Au(pdhepeHInalIbHOM TUIATOMETPEe ¢ UHIYKIIMOHHBIM JAaTyH-
koM nepemerienus tumna [1J1-3 (puc. 1). UHAyKINOHHBIN AaTYUK NEpEeMEIIeHUsI IPEACTaBIsSET
coboii mpeoOpazoBarenb AU pepeHInaTbHO-TPaHC(HOPMATOPHOrO TUIA, HA ABYX KaTyIIKax
KOTOpPOro HaMOTaHbl 00MOTKa B0o30yxaeHus (1) u Bropuunas oomotka (2). O6MoTKa BO30YyXK-
JIGHUS COCTOMT 3 JBYX cekuuit Wi u W>', KoTopble MOJKIIOUAOTCA K UCTOYHUKY TIepeMeH-
HOTO CTAOUITU3UPOBAHHOTO TOKa 9acToTo# 50 I'l1. MarHuTHBIN MOTOK, BOSHUKAIOIIUA TIPH TIPO-
XOXJIEHHH TOKa [0 OOMOTKaM BO30YKICHUS, CO3AaeT B3aUMHYIO HHIYKTUBHOCTb BO BTOPUY-
HEIX 06MoTKax W1 1 W2", BelluiHa KOTOPOii 3aBUCHT OT MOJIOKEHHUS TUTyHXKEpa-Cep1edHnKa
(3). B3aumonnmyktHBHOCTH M1 1 M2 06M0TOK W1 11 W™ paBHBI MeX Ly COO0i IIpH CHMMeET-
PUYHOM TOJIOKEHUH IUTYH)KEpa OTHOCUTENBHO KaTylleK (MarHUTHasE HEUTpab).
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Puc.1 - le/lHlll/ll'lMaJ]leaﬂ CXeMa KBAapuUeBoro IMj1aToMeTpa ¢ MHIYKIHOHHBIM JaTYHKOM

[Ipu cMmenieHny MmIyH)epa OTHOCUTEIbHO MAarHUTHOW HEUTpay Ha KOHIIaX BTOPHY-
HBIX OOMOTOK BO3HHMKAET MOTEHIMAJ, MPOMOPIHOHANBHBIN BenuyuHe cMmemenus. Kammo-
poBka npeodpazosaresns [1/1-3 mpousBoaMIack ¢ TOMOITbI0 MUKPOMETPHUUECKOTO BUHTA H
WHJIUKATOpa MEepPEMEIICHUs] ¢ TOYHOCThI0 m3MepeHus | mMkm. CoOCTBEHHBIN XOa AUIATO-
MeTpa B uHTepBase Temnepatyp ot - 160 go +100 °C cocrasmsin meree 1 % oT uzmepsieMoit
BEJIMYMHBI A0CONIOTHOTO yJIMHEHUs 00pa3na. Takum oOpa3oMm, TOYHOCTh U3MEPEHUS Tie-
pEeMeEIeHHs TOJKaTeNs ujlaToMeTpa 4 U )KECTKO CBSI3aHHOTO C HUM ILTyH)XXepa UHAYKIU-
OHHOTO JaTYMKa COCTABISAET - 1| MKM, UYTO MOJHOCThIO yHoBieTBopsieT Tpeboanus ['OCT
15173-70 [2].

OO0pa3er BEICOKOMIOPUCTOTO (PTOPOITIACTA YCTAHABIUBAJICS MEXKY TOJIKATEIEM JIH-
JATOMETpPa U OTIOPHBIM CTOJIMKOM, a 3aT€M OXJIAXKJAJICS C TOMOIIBIO KUJIKOTO a30Ta 10 TEM-
nepatypsl Mmunyc 190 °C. TemnepaTtypa usmepsnach B cpeHei 4acTu oOpa3ia Meab-KOH-
CTaHTAaHOBOW TepMomapoi 8. 3areM MPOU3BOAUIICA HArpeB oOpasia u, MOCiie YBEIHUCHUS
TeMIiepaTypsl oopasia Ha kaxasie 10 °C, uzmepsnoch ero abcoaoTHOe yauuHeHue. Pas-
HOMEpPHOCTh HarpeBa oOpasma (2,5 rpaa/mMuH) obecreuynBagach aguadaTHIecKo 0060109-
KO Koprmyca JUIaTOMETpa U aBTOMAaTU4YEeCKOW CHCTEMOM, BRIMOJHEHHOW HAa OCHOBE OJI0Ka
nutanus npudopa UT-c-400. [TorpentHocTs M3MEpEeHUH BO BCEM HHTEpBAJIe TEMIIEpATyp Ha
npeBbimana 10 %. B xoae npeaBapuTenbHBIX H3MEPEHUH OBLIIO OTMEUEHO, YTO MPH MOJI0-
KUTEIBHBIX TEMIIEpaTypax Harpy3ka Ha oOpaser] B BUAE TOJKaTels AUaTOMETpa U IIyH-
’Kepa UHIYKIIMOHHOTO AaTyuKa (~ 8 1) 3HauutenbHo yMeHbiaeT KJITP, yto cBsizano ¢ nomu-
3y4ecThIO 00pasiia moj JaHHOW Harpy3Kou. B cBsi3u ¢ 3TuM Oblia mpeioKeHa OpUuruHaib-
Hasi CUCTEMa pa3Tpy3KH, MO3BOJIMBIIAS YMEHBIIUTh HArPY3Ky Ha oOpaser 10 0,5 T.
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s uzmepenust KJIITP BeicokonopucToro ¢propomiacta ObUd UCIIOIb30BaHbl 00pa3Lbl
B hopMe MIMHAPOB BeICOTOM 50 MM 1 quameTpom 10 MM, U3TOTOBJIEHHBIE C HCIIOJIB30BAaHUEM
porpamMm rpau4eckoro KOMIbIOTEPHOI0 MOJACTUPOBaHUS [4,5], 10 TpeM TeXHOIOTHYECKUM
pernamentam (I, 11, III), cTpykTypHBIE XapaKTEpUCTUKN KOTOPBIX MpUBEAEHBI B Tada.1. MeTo-
IMKa ONpEAEIICHUS OCHOBHBIX CTPYKTYPHBIX XapaKTEPUCTUK IIPUBENEHA B [3].

Tabaumna 1
OcHOBHbIE CTPYKTYPHBIE U (PUIBTPAIMOHHBIE TAPAMETPHI 00pa30B PUILTPYIOIINX
MaTepHajoB HA OCHOBe (pToporiacra-4

Howmep TexHOMOrnueckoro periiaMeHTa
Iloka3arens
I I I
OO0nemHast mopucTocTh, % 74 70 64
Cpennuii tuameTp op, MKM 82 43 23
ToHKOCTB (HUIBTPAIIH, MKM 20 S 1

Ha puc. 2 npusenens! 3asucumoctu KJITP ot Temnepatypsl Ui mOpUCTBIX (HTOPO-
IJIACTOB, U3TOTOBJIEHHBIX IO TPEM PETIIaMEHTAM.
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Puc.2 - 3apucumocts KJITP BLICOKONOPHCTHIX (hTOPOMIACTOR OT TEMIEPATYPhI:
m- persiaMeHT I; A - periament II; o - perinamenr I11.

Amnanuzupys noiaydensslie 3aBucumoctu KJITP 06pa3ioB kaxaoro TeXHOIOIrHYECKOTO
periaMeHTa OT TeMIepaTypbl, MOKHO CAEIATh CIEIYIOIINE BEIBOBL:

- B uHTepBasie Temnepatryp MuHyc - 150 1o - 10°C KJITP 06pa31ioB BEICOKOIIOPUCTOTO
¢dToporuacta, M3rOTOBJIEHHBIX MO Pa3IMYHBIM TEXHOJIOTHYECKUM PETJIaMEHTaM MPaKTUYECKH
COBIIAJIAIOT;

- B o0JsacTu Temrnepatypsl azoBoro nepexoza 2-ro poja (~ 20 °C) nadirogaercs 6osiee
3HaunTenbHoe oTaudne KJITP 06pa3iioB BEICOKOIOPUCTOro (hTopoIniacta, M3roTOBJIEHHBIX MO
Pa3IUYHBIM TEXHOJIOTUYECKUM pEryIaMeHTaM, MPUYEM €ro BeJIMYMHA PAacTeT C YBEIUYEHHUEM
KOMITaKTHOCTH 00paslia, TO €CTh ¢ YMEHbUICHUEM OPUCTOCTU U CPEHEro Juamerpa nop oo-
pasna;

- IIpu Temnepatypax Beie 40 °C 3nauenne KJITP ocraercs HeM3MEHHBIM IJIs NTOPHU-
CTBIX MaTe€pHaJIOB, U3TOTOBJIEHHBIX IO PA3IMYHBIM TEXHOJIOTMYECKUM pPETjaMEeHTaM.
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Summary

Kalyuzhniy A.B., Kalyuzhniy B.G., Platkov V.Ya. The coefficient of linear thermal

expansion of the porous matereals based on PTFE-4

The influence of porosity of PTFE-4 on the coefficient of linear thermal expansion in

the range from - 150 to +100 °C was studied. In the range of 20 to 30°C maximum is observed
in the temperature dependence associated with the phase transition of the second type.
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