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Beryn

Martepianu i3 moniMepiB MaroTh 0arato pi3HOBHIIB,
IO MOB’5I3aHO 3 PI3HUMH XapaKTEPUCTUKAMHU BHXIJTHHX
MaTepiaiiB, BHIOM Ta TEXHOJOTi€ iX OOpOOKH, sKa
NPUBOAMUTH A0 3MiH  MOJEKYJISIPHOI  CTPYKTYpH.
BcraHoBJIeHHS 3aNeXHOCTEH MK KOHIIEHTpaliiHUMU
a0 TEXHOJOTIYHMM XapaKTepUCTUKaMH Ta (i3HKo-
XIMIYHAMH BJIACTHBOCTSIMH TMOJIMEPHUX MaTepiaiiB, sKi
NpU3HAueHi Ui BHUPOOIB PI3HOTO TOCIONAPCHKOTO
MIPU3HAYEHHS, JTIO3BOJISIE TTOJIETIINTH BUOIp Ta MPOBECTH
OIIIHIOBAHHS  BIJMIOBITHOCTI  BHMOraM  CTaHIapTiB.
Haii6inpin 3aranbHUME BUMOTaMH, IIO BHCYBAIOTHCS 10
TaKUX TOJNIMEPHUX MaTepiajiB, € BHCOKa MIIHICTh Ta
€JIACTHYHICTh, 2 KOMIIO3HUINT ISl iX OTpUMaHHS IOBUHHI
MaTH JIOCTaTHIO TEKy4iCTh Yy po3IUiaBi. BenwuuHa
€JIEKTPOIPOBITHOCTI Ta (i3UKO-XIMIUHI XapaKTePUCTUKU
MONIMEPHUX MatepiaiiB KOPUTyIThcs Mixk coboro. [Tpu
BBCIICHHI Yy TEPMOIUIACTU IOAATKIB Ta 3a0pyIHCHB, SKi
CYIPOBOMXKYIOTh MOJiMepHY BTOpuHHY cHpoBHHY (BC)
npu  1i BUKOPWUCTaHHI, MOPYIIYETHCS EIACTUYHICTB,
TEKy4iCTb y pO3IUIaBi Ta MIIHICTh MaTepiaiy.
BiamoBimHO 3MIHIOIOTBCS €NIEKTPUYHI XapaKTePUCTUKH
TaKUX IOJIMEpPiB, a MpoOjeMa KOHTPOJII HEOOXiTHUX
MEXaHIYHUX Ta IHIIMX eKCIUTyaTaliiHUX BIIACTUBOCTEH
MOXE 3BOJMTHCS JIO KOHTPONIO 3aJaHOr0  PiBHS
enektporposianocti [1-3].

|. ExcnepuMeHTa/JIbHA YacTHHA

OO0’ exTOM JUIsl IOCIiPKEHb OYJIO BUOpaHO B SIKOCTI
MONIIMEPHOI  OCHOBH MOJIETHJICH HHU3BKOI T'YCTHHH
(TOCT 16337-70) (crpykrypHa dopmyna: -CHp-CHy-).
Sk mocTiiiHI JOMaTKK B TOJNIMEpHHUI MaTepial BBOIAWIN B
kimpkocti g0 1-2 Bar. % OapBHuk Mapku KII-509
(rony6wmii) Ta cBiTimocrabimizatop UV-PEA “Clariant”.
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[Mnactudikamiro  3xilicHioBaTuCh  (Hi3MKO-XIMIYHUMHU
METOJIaMH IIJISIXOM BBE/ICHHS B MOJIIMEPHY MATPHIIIO ITi]|
gac ekctpysii auoktmwidramar (JJOD) B kimbkocti g0 5
Bar. %, IO MOKpallyBaJO €JIacTUYHI Ta IUIACTUYHI
BJIACTHBOCTI MaTepiaiy 4depe3 301IbIIEHHs PyXOMOCTi Ta
KIHETUYHOT THYYKOCTI JIAHIIIOTIB. JlonaBaHHS
iactugikaropa [0 CyMilll CHOPHUSIIO 3MEHIICHHIO
nedexTHOCTI MOIM(IKOBAHOTO TONIMEPHOr0 Marepiaiy,
IO CHPHUSIO 3HWKEHHIO JUQY3IHHMX 1 MIIHICHUX
MOKA3HUKIB TOKPHUTTS. 3abe3nedeHHs pPiBHOMIiPHOCTI
CKJIamy MaTepially MaTpHili Jocsrajock micias 15
XBHJIMHHOTO nepeMilryBaHHs KOMITOHEHT Ha
yIabTpa3BykoBoMy awucriepraropi Y3H-2TM. Bupobu
BUTOTOBIISUTH  JIUTTSAM MM THCKOM  (EKCTPY3i€ro)
TONIETHIEHY HU3BKOI TYCTHUHH, KUIBKICTH BTOPHHHOI
CHPOBUHH B SIKOMY Moriia craHoButH 110 70 %.

BuwmiproBanss TIOBEPXHEBOI Ta 00’ emHOT
€JICKTPOIPOBITHOCTI MOJIMEPHUX 1 KOMITO3UTHHUX TUTIBOK
MPOBOJIMJIM 3 BUKOPHCTaHHSM Tepaomerpa EG-13A.
[ToBepxHEBY €JIEKTPONPOBIAHICTh BU3HAYAIH HA 3pa3Kax
MOIMEPU30BaHUX 3 PO3ILIABY, IPOBOJISYN BUMIPIOBAHHS
B JIBOX HampsMKax. BuMIpIOBaHHS NpOBOIWIOCH 3a
YOTUPHOXKOHTAKTHOIO CXEMOIO JUIsi YHUKHEHHS BIUIMBY
KOHTAKTHOTO OMOpy Ha pe3yibratd [2,3]. 3pasku mis
BUMIpPIOBAaHb  EJIEKTPONPOBIJTHOCTI ~ BUTOTOBISUIM Y
BHIUISL MaTpui po3mipom 20 X 5 Mm% 1 MeXaHigHOro
3aKpiIUICHHS] HA BUMIpHIH KOMIpIIi.

O0'eMHY eJIEKTPOMNPOBIAHICTF BU3HAYATH 3TiTHO
METOAMKHM MiKHapomHoro crammapry SO 1325,
3aTUCKYIOUYH 3pa3Kd MK JBOMa MiJTHHMH €JIEKTPOAaMHU
niamerpoM 25 ta 40 MM, siKi OyJIM BCTaHOBJIEHI CITIBOCHO.

ToBmmHAa  MOJNIMEPHMX  IUIBOK,  THUMYAacoBO
MIOMIIIIEHNX Ha CTPYMOIIPOBIIHY OCHOBY, BUMipIOBajach
3a JIOTIOMOT OF0 npuiany TA8-02-MX 3
CTPYMOBUXPOBHM MIePETBOPIOBAYEM, LITSIXOM
MIEpETBOPEHHSM BiJICTaHI Y BEIMYMHY IHAYKTHBHOCTI Ta 3
HACTYITHUM TIE€PETBOPEHHSAM Yy dacToTy. KOHTpoib
TOBIIMH ILTIBOK 3/iKCHIOBaBCs Ha npuiani MUP-12.
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1. Pe3yabTaTH 10CTiIKEHDb

BcraHoBiieHO, 1110 301IBIIEHHS KIIBKOCTI BTOPUHHOT
CHPOBMHHM Yy BHUXIJHOMY Marepiasi TPHUBOAUTH 10
TIOHIDKEHHS BEJIUYNHU MTUTOMOT 00’ eMHOT
€JICKTPONPOBIAHOCTI Bix Iy = 4408 OM M 10 ry »
10" Om M (puc. 1). 36iblIeHHS KiTBKOCTI BTOPHHHOI

42 44 UT 10°, K™
Puc. 1. TemnepaTypHa 3aJeXHICTh 3MiH 00’ €MHOTO
MU TOMOTO eNEKTPOOIIOPY MO ETUIICHOBUX
Mmarepiani (Buxiani 3pasku): 1 — [IEHT; 2 — [IEHT
+40 Bar. % BC; 3 — IIEHT +70 Bar. % BC; 4 —
IIEHT +40 Bar. % BC+ 3 Bar. % JIO.

CHPOBUHH y MaTepiaji BUpOOy HEOAMIHHO MPUBOIUTH 10
3HAYHOTO ITOHW)KEHHs BENWMYMHUA py. JlomaBaHHs
HE3HAYHOI KUIBKOCTI IuTacTH(dikaTopa A0 Marepiany
YaCTKOBO BiJJHOBIIIOE EIIEKTPHYHI XapaKTEPUCTUKH.
[ToBepxHEBUIT MUTOMUIA EIEKTPOOITP 3MIHIOETHCS 3
re = 310° Om M 10 rs = 10° OM M. 3GinblueHHS
KiJIKOCTI ~ BTOPHHHOI ~ CHUPOBMHM Yy  KOMIIO3HMINT
MIPUBOAUTH JI0 3MEHIIECHHS Ps, TIPH [[bOMY 30€piraroThest
3arajbHi  TEHJAEHLii y  3MIHaX  TEMIIEpaTypHHX
3aJIeKHOCTEH 00’ €MHOr0 Ta IOBEPXHEBOTO ITUTOMHX
€JIEKTPOOIIOPiB 3pasKiB (puc. 2). Bruus
€JIEKTPOIPOBITHAX 3a0pyJHEHB, 110 MICTUTh BTOPHHHA
CHpPOBUHA, 3HAYHHUW 1 30UIBIIYETHCS 13 3pOCTaHHAM il
Bmicty mo 70 Bar. %, a nmomatku miactudikaropa B
Mexax 710 5 Bar. % He MOXYTh KOMIIEHCYBAaTH HEraTHBHI
3MiHH Y (i3UKO-XIMIYHUX BiIacTUBOCTIX BC-MmaTepiaiib.
3MiHM TMTOMOI TOBEPXHEBOI EIEKTPOIPOBIIHOCTI
TIPY CTapiHHI MPOTATOM 3 POKIB HaWOIIbII Y MaTepianax
i3 BENUKAM BMICTOM BTOpWHHOI cupoBuHu (puc. 3).

Homatku  mmactudikaropa  CHOPUAIOTH  CTabimizarii
€JIEKTPOIPOBITHAX XaPaKTEPUCTHK.
[11.O6roBopeHHsI Ta BUCHOBKH

[MuroMuii  enexkTpoomip  YUCTUX  HOJIMEPHHUX

MaTepiajiB HaJ3BUYAiHO BHUCOKMI 1 0e3 3acCTOCYBaHHS
CHeLiaIbHUX METOMIB BHUMIpIOBaHHS (DIKCYEThCS SIK
noBepxHeBuit [3, 4]. TexHOJOTiUHI TapaMeTpu Ta YMOBHU
OTpUMaHHS TMOJIIMEPY TakKi sIK Mepernaj TeMIlepaTyp Ipu
BUXO[Ii 3 TOJIOBKHM eKCTpyzAepa uu yac Y d-onpoMiHeHHS
IpH  TOJiMEepH3allii, MEXaHiYHI HaBaHTa)KCHHs, s
PI3HUX CEepeloBHUI Ta 30BHILIHIX (DAKTOPIB 3HAYHO
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B.I1. Sluumuma
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Puc. 2. TemneparypHa 3aJIeXKHICTh 3MiHH
TIOBEPXHEBOT'O MTIUTOMOT O €IIEKTPOOIIOPY

MOJTIETUIICHOBUX MaTepiaiiB (Buximmi 3paskm). 1 —
I[NEHT; 2 — IIEHT +40 Bar. % BC; 3 — IIEHT +70
Bar. % BC; 4 — IIEHT +40 Bar. % BC+ 3 Bar. %
J1O®; 5— IEHT +70 Bar. % BC+ 5 Bar. % J10®.
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Puc. 3. TemmeparypHa 3aJICKHICTh 3MiHH
TIOBEPXHEBOT'O MTUTOMOTO €JIEKTPOOIIOpY
MONIETHICHOBUX ~ MaTepialiB IIcisl CTapiHHA B
CKJIaZIChKUX yMoBax mnpotsroM 3 pokis: 1 —TIEHT; 2
— INEHT +40 Bar. % BC; 3 —IIEHT +70 Bar. % BC;
4 — TIEHT +40 Bar. % BC+ 3 Bar. % JIO®; 5 —
IIEHT +70 Bar. % BC+ 5 Bar. % J10®.

BIUTUBAE HA BEMYMHY Ta TEMIIEPATYPHUH XiJl MUTOMOTO
€IIEKTPOOITOPY, OCKUIBKA y BEIHUKIH Mipi 3MIiHIOIOTH
Kigpkicth momsipuux pyn (-C=0, - O — H Tomo),
CTCIIHb KPUCTAIIYHOCTI MaTepiasy abo JT0IaTKOBOTO
MOCWIIIOIOTh  JIeDEKTHICTh  IMOJIMEpPHOI ~ MaTpHIIi.
BBeneHHS BTOPUHHOI CHPOBHHH 3 €JICKTPOIPOBIIHUMHU
BKIIIOUEHHSIMH Ta 3a0pYIHEHHSIMH B CKJIaJ] MOJIMEPHOTO
KOMITO3HLIITHOTO MaTepiaiy, a TaKoX BBEJCHHS J0aTKIB
y BUTJISIIII €JIEKTPOIPOBIIHUX HAMOBHIOBAUiB (6apBHUKIB,
cTabimi3aTopiB) 3 METOK TOJIMIIEHHS CIOXHBHHX
BJIACTHUBOCTEeH BUPOOIB (HAZaHHS KOIBOPY, MEXaHi4HOI
MIIHOCTI Ta iH.) CYTTEBO 3MiHIOE BETMYUHY MTOYATKOBOT'O
EIIEKTPOOITIOPY, IO € OCOOJUBO BiMYYTHHM I Yac
TEPMOIMKITIOBAHHS 3pa3sKiB 3 MOHM)KEHHSIM
TEeMIIePaTypH.

VY cBoro uepry, nofatku miactudikatopis (1o 5 Bar.
% ¢ranatiB) y CKIaJi MOJIMEPHOTO KOMIIO3HIIHHOTO
Martepianly TPHUBOMITH JO HE3HAYHOTO ITiJ[BUIICHHS
MUTOMOro0 00’ €EMHOTO Ta MOBEPXHEBOI'O EJIEKTPOOIIOPY.
Buaciimok  ruactudikamii  CTBOPIOIOTBCS — OLIbIIn



KoHIeHTpaniiiHi 3MiHHA eIeKTPUYHUX XapaKTEPUCTHK. .

CHPHSATINBI MOXITUBOCTI JUTst 3pOCTaHHS
€JIEKTPOIPOBITHOCTI 32 PaxXyHOK IiJIBUIIEHHS THYYKOCTI
MIOIMEPHOT'O JIAHIIOTa 1 MiIBUILEHHS PYXJIUBOCTI HOCIIB

[4, 5].

[Muromuit  enekrpoomip  mijg  Yac  CTapiHHS
MOMIMEPHUX 3pa3KiB i3 BTOPUHHOI CHPOBHHH TaKOX
BH3HAYAETHCA  OCOOJMUBOCTAMH 3MIHH iX  (hi3HKO-

XiMigyHHX BiiacTuBOcTel. Ha paHHiX eramax crapinus (no
2-X POKiB) 3pOCTaHHS KiJIbKOCTI BTOPUHHOI CHPOBHHH Y
KOMITO3HIIT CIIPHUSIE OCOOJIUBOCTSIM CTPYKTYPOYTBOPEHHS

i3 3IIMBKOIO  JIAHIOTiB, YTBOPEHHSAM  KOPCTKOI
MPOCTOPOBOi  CITKH,  30LJBIICHHIO  KPUCTAJTIYHUX
obractedl MoJIMEpPHOI MaTpwuili, sKi BiJOyBalOThCS B
MATpHIi TONIETHIICHY, Ta 3MEHIICHHS MUTOMOIO
enekrpooropy. Ilicms  3-x  pokiB  crapiHHA Yy
HeracTH(iKOBaHUX 3pa3kax CIOCTEPITaeThCs
30UIBIIEHHS ~ €IEKTPOOIOpY, IO TIIOB'A3YEThCA 3

JECTPYKIIIUHUMU TIPOIIECAMH, YTBOPEHHSIM 0D, Kpei3iB
ta TpimuH [6, 7]. YV maacTudikoBaHHX 3pa3Kax,

[1]

BHACJIIOK HE3HAYHHUX CTPYKTYPHUX 3MIiH Yy MOJIMEpHii
MATpHII, SJICKTPHUYHI XapaKTEPUCTHKH CTAOLTI3YIOTHCA.

JudepeHuianis KOHIEHTPALIHUX 3MiH 00’ €MHOrO
Ta TIOBEPXHEBOT'O MTUTOMOTO €JIEKTPOOIIOPiB
OB’ A3YETHCA 13 PI3HOIO KIIBKICTIO 3aJisIHUX KaHAIIB
TIepeHECeHHs 3apsay, SKa y BUMNAAKy BUMIPIOBAHHS
00'€MHHX  E€IEKTPONPOBIIHUX  XapaKTEPUCTHK €
MEHIIOI0, IIpOTe€ IX BHUHHUKHEHHS NpU 30UIbIICHH]
KIJIBKOCTI JIOJIATKIB € aKTHUBHIIIIE.

TakuM YMHOM, BHKOPHCTAaHHs HE3HaYyHOI KIJIIBKOCTI
JOAATKIB y BUDIANl IUIacTU(IKaTOPiB Ha OCHOBI
(dTanartiB JAO3BOJNSE 3HAYHO MOKPAIIUTU (Hi3UKO-XiMIUHI
Ta CEJEKTPUYHI BJIACTHBOCTI BUXIIHUX KOMITO3HIIIHHUX
MaTepiajiB i3 BTOPWMHHOI MOJIMEPHOI CHPOBHHHU Ta
CTablTi3yBaTH 3MiHY X €IEKTPUYHHMX BIACTHBOCTEH HpHU
CTapiHHI IPOTITOM 3-X POKIB.
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The electrical characterigtics of polymeric materials made from secondary raw material were investigated. The
dependence of value volumetric and surface resistivity from composition is shown.
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