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F'TABA NMEPBAi
JUDNEKTPUKH B DJIEKTPHYECKOM MNOJIE

B panuoTexHuke npuMeHsieTcsi GOJbIIOE KOJHYECTBO 3JEKTPOH30-
JAHOHHBIX MaTepHasoB (LU3JEKTPUKOB), NpeAHa3HayeHHBIX N/ Pabo-
TBl B INHPOKOM JMana3oHe 4acTOT 4 TeMMepaTyp, B YCJAOBUSX MOBHIIEH-
HOH BJIayKHOCTH, JaBJIeHUs, BO MHOI'O pa3 lpeBhILIAIONIEr0 aTMocdepHOe,
a TakXe B YCJOBHSX SNePHON panualuu.

HanexuocTb U pa6oTOCNOCOGHOCTh pafMOannapaTypbl B 3HAYUTEJb-
HOH CTeNeHH 3aBUCAT OT TAKHX 3JIEKTPOM3OJSLMOHHBIX CBOHCTB, Kak
ylelbHOe 00beMHOe W TIOBEPXHOCTHOE CONDOTHUBJEeHHe, TAHI@HC yrJia IH-
3JIeKTPUUECKUX TMOTEpb, NUBNEKTPUUECKass INPOHUIAEMOCTb, 3JEeKTpuye-
CKas MpPOYHOCTb U ApP. 3HAUEHHS] 3THX NAapaMeTpPOB 3aBUCHAT OT NPUPOLB!
OM3JEKTpHKa (TBEPABIH, KHOKMH MM [a3006pasHblil), €ro XHMHYECKOrD
COCTaBa, CTPOeHHS H YCJIOBHH 3KCITyaTalluy.

Xapkrep 3TOl 3aBUCUMOCTH ONpelessieTcsl PANOM (H3MYECKUX fBJe-
HUH, BO3HHUKAIOUUX B IU3JEKTPHKAX IIPH BO3NEHCTBHMU HA HHUX 3JEKTDHU-
YeCKOro TMOJIsi U APYrUX BHEWHUX (HakTOpOB.

MNMoasipnsauus AM3JEKTPHKOB

IMonsypusanuesi Ha3HBaeTcs W3MEHeHHe PACIOJIOXKEHHS B TMPOCTPaH-
CTBE GJEKTPHYECKH 3apsKEHHbIX 4YacTHI, AM3JeKTPUKa NoJL JeHcTBuHeM
3JIEKTPUYECKOTO TOJIfA, MPHYEM JIUIJIEKTPHK NPH 3TOM NPHOOPeTaeT 3JeK-
TPHYECKUH (ILMNOJbHBIA) MOMEHT P, OTJIMUHBIH OT HYJIS.

CyMMapHBIH JUIOJBHBIHA MOMeHT P paBeH reoMeTpHyeckof cyMMe MO-
MeHTOB 2p BCeX MOJSAPH3OBAHHBIX MoJeKyJ. g clydas NIOCKOrO KOH-
neHcaTopa

- I
P=

rne V—o6npeM ausjexTpuKka.
Kak usBectno, B JuHe#iHOM ! nu3seKTpHKe
P =xe,E,

rIe % — OU3JeKTPUUECKas BOCIPUHMUHBOCTD;
€9 — 3JIeKTpUYecKasl MOCTOsiHHAas,, paBHas 1/8,86:10-12 ¢b/m;
E — Hanpsi:KeHHOCTb 37eKTPHUECKOTO TOJS.

! JIunefHBIM HA3LIBAETCH THANEKTPHK, B KOTODOM 3aBHCHMOCTb BEJHTHHBI CyM-
MapHOTO AHNOABHONO MOMEHTAa OT HAaNpPAXKEHHOCTH NOAS HOCHT JHHEHHBIX Xapak-
Tep,



AnexkTpuuecKoe CMelleHHe (3JIEKTPHUECKAs WHAYKUHA) B TaKOM JH-
SJIEKTPHKE PABHO:

C Apyroil CTOpPOHH,
D= c,eE.

ComnocraBuB npuBeJieHHble BbIpaXKEHHA, MO2KHO HafiTH cBf3b Mexny
nna}lex’rpﬂqecxoﬁ NPOHHIAEMOCTbIO H LLIISJIEKTPH‘IGCKOﬁ BOCIIpPHUMYH-

BOCTbIO: )
e=1+4x

OueBHHO, YTO AH3JNEKTPHUECKAsl MPOHHIAGMOCTb Bcerna GoJiblile eaHHHU-
ubl. Vicnonibays Bhipaxenne s D, MOKHO 3amucaThb, 4To

D
e E

B ciyuae mIOCKOro KOHZEHCaTopa, ecaH npeHeGpeub HCKaxKeHHeM
nons y kpaes 3Jekrponos, D u E MoXHO BEpa3HTh uepes 3apsa Q H Ha-
npsixenne U.

HsBecTHo, uTO

» Q=CU,

SIS

Q.
D=T, E=

rie S — miomans 3nexnpoAoB (puc. 1); h — tonmuHa o6pasua; C — eM-
KOCTb KOHJieHcaTopa, paBHas eS/h.

- EMkoctb Co KOHIeHCAaTOpa C TeMH )Ke pa3MepaMH, HO C BaKyyMOM
B KauecTBe IH3JIEKTPHKA onpeneisercs no Gopmyie

s
Co="

Orciofa MOXHO cfellaTh BbIBOA, 4To B OOlieM ciydae NH3IEKTPHYECKAs
NPOHHULLAEMOCTb
C

e 'E;,

I

T. €. € XapaKTepH3yeT CINOCOGHOCTb HUIJEKTPHKA YBEJIHUHBATh €MKOCThb
KOHIeHcaTopa.

B 3aBHCHMOCTH OT CBOHCTB RMSJEKTPHKA BHJ MOJADH3alUHH H ee HH-
TEHCHBHOCTb MOryT HMeTb pPa3fHUHBIA XxapaxkTep, a CJHeZOBATeNbHO, I
OM3NIEKTPHUeCKash MPOHHUAEMOCTb MOXKeT NPHHHMATbh Pa3Hbie 3HAUEHHS.

Ha6aionalorcs cnepyoiiye Bumbl TOJSPH3AUUH: 3JIEKTPOHHASA, HOH-
Hafl, IMMOJIbHO-peJlaKCallHOHHAs, PEe30OHaHCHAsA, CTPYKTYpHas H CIOHTaH-
Has (CaMOMPOH3BOJbHAs).

Jlns Bcex BHIOB mMONApPU3ALMHM XapaKTepHa 06llasi 3aKOHOMEPHOCTb
CMellleHHSI 3apANOB B uacTHLlaX BellleCTBAa NHAJNEKTPHKAa M 0GpasoBaHHe
nunogeit. Tlpolecc cMelenus 3apsinoB HOCHT BpeMeHHHBI xapakTep H 3a-
BHCHT OT YacTOTBl TPHJIOXKEHHOTO MOJsi H TEMNepaTypH OKpyXKalolleh
cpennl.
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DNeKTPOHHAA mMOJAPM3ALMUA YCTAHABAMBAETCS MIHOBEHHO B Teye-
Hue 10~'5 cex u BbipaxkaeTcs B ynpyroM CMelleHHH U AedOpMalHH 3JeK-
TPOHHBIX O6oJioueK H atoMoB. OHa HabmopgaeTcsi Ha BCEX YacToTax
BIJIOTh fo 10“4—10'6 2y, npoTekaer Ges pacceMBaHHS SHEPIHH U Xapak-
TepHa JJs BCeX AUNEKTPUKOB. JluaneKTpuueckasi NPOHHIAEMOCTb €; NMPU
3JIEKTPOHHOMN NossApU3auuu cn1aGo 3aBUCHT OT TEMIepaTyphl.

HonHas nonspu3auus XapakTepHa A/ns JOUIJEKTPUKOB C HOHHBIM
CTPOEHHEM U TpPOABJSAETCH, B NONOJHEHHE K 3JeKTPOHHOR MOJSAPU3ALMH,
'B CMEIeHHH YNPYro CBA3aHHBIX HOHOB. OHA MPOTEKAET B TeyeHHe MaJbIX
BpeMeH, nopAnka 10-!3 cex u He CONpPOBOXKAAETCS MOTEPSMH 3HEPTHH.
JvanekTpuuecKas MPOHHUIAEMOCTb Ex NDH TAKOM BHJE TOJAPU3ALHUH 3a-
BHCHT OT TEMIEpaTyphl.

llHHOJleO-peJIaKcauHOHHaﬂ nojag-
pusaunsa HaGnonaeTca B JOHU3JNIEKTPHU-

KaX, Comepxalux cna6o CBA3aHHbIE - +
MeXJy Cco00ff 3apsMeHHbe YacTHIBL. T +
DTOT BMA NONSPH3ALMH CHOXKHHM 06-  <~EH—— A —+ 8
pPa3oM 3aBHCHT OT TeMNepaTypl U el M
4acTOTBl MNPUNOXKEHHOTO MNOJA H CO- - +
npoBOXAaeTcs noTepAMH sHepruu. Ou ) -

XapakTepeH AMs TOJADHHX JKUAKHX
OHUSJEKTPUKOB W TBEPAbIX BelleCTs,
MMEIOIIUX [OJSPHbE pAafHKaNBl MU
0671agalolHX  MOJIEKYJspHOH  acuM-
MeTpHeil. Puc. 1. IusnekTpuk B 3JeK-
HoHHO-penakcauMonHas noasipusa- | PHIECKOM - IIOJE  KOHJEHCa-
UM HMeeT MeCTO B  HeopraHuye- Topa.
CKUX CTEKJNax U B HEKOTOPHIX HOHHBIX KPHCTAMIHUECKUX [BELIeCTBAX C He-
naoTHOH ynakosko#t aToMoB. OHa nposiBisiercss B BHIAe H3GHITOYHOrO me-
pe6poca cnabo CBsI3aHHLIX HOHOB B HAaNpaBJeTHH NOJs, 3aBHCHT OT
YaCTOTHI, TEMIEPATYPHl U CONPOBOXKAAETCH NOTEPSMH 3HEPIHUH.

SNeKTPOHHO-peNlakCaUMOHHAs MOJAAPH3AUMsT CBOACTBEHHA TBEPALIM
IHW3JEKTpHKaM Ha ocHoBe aByokucH TutaHa (TiOp). Ona nposiBasieTcs
B OpHEHTAIHH [0 HaNpPaBJIEHHIO MOJA H3GHLITOUHBIX U «Ae(PEKTHHIX» 3JeK-
TPOHOB HJIH JBIPOK, BO30YXKJIEHHBIX TellIOBOil sHeprueil,, W Xapakrepu-
3yeTcsl TeMNepaTypHOH U YaCTOTHOH 3aBUCHMOCTBIO M MOTEPAMH 3HEPrHH.

PesoHaHcHas nonspu3auus HaGmonaercss B AHaNa30HE CBETOBBIX
BOJIH.

CrpykTypHas noJsapusauus Habaiogaercs B TBEPABIX Telax C He-
OZHOPOJZHON CTPYKTypoH B HHana3oHe HH3KUX M cpensux yacror. Oxa
IpoSBAsSeTCS B NepeMellleHH: CBOGOLHBIX 3/1eKTPOHOB H HOHOB H B 3(dex-
Te BBICOKOBOJBTHOM MNOJNADH3allyd B TPAHMUHBIX CJOSAX CJOHMCTHIX MaTe-
pHaJOB M B MPHIMEKTPOJHBIX CJHOAX. DTOT BHJ NOJAPU3AUKH CONPOBOXK-
JAaeTcsi MOTEPSIMH 3HEPTHH H 3aBHCHUT OT YacTOTHI H TeMIepPaTyphl.

CrnoHTaHHas TOAAPH3ALUS XapakTepHa MO/ CEerHeTO3/EKTPHKOB,
06/1aal0UX BBICOKHM 3HaUeHHEM JU3JeKTPHYECKOH TPOHHIIAeMOCTH U
HeJIHHeHHo#l 3aBHCHMOCTBIO €€ OT HalpsIKEeHHOCTH mojs. JHaneKTpuue-
CKasl NPOHHILAEMOCTb Ecn CErHETO3NEKTPUKOB 3aBUCHT OT TeMNepaTypH H
HMeeT TpH ONpeAeNeHHON TeMIepaType sIBHO BHIpaXKEHHBIH MaKCHMYM.
CrnoHTaHHAasA MOJNAPH3alHs CONPOBOXKIAAETCH 3HAYUTEJbHBIM pacceHBa-
HHEM 3HEPIHH.

Ha puc. 2 npuBe/ieH rpaduk 3aBUCHMOCTH IH3JEKTDHUYECKOH TPOHH-
1IaeMOCTH OT YacTOTHI, H3 KOTOPOro BHAHO, YTO Pa3JUYHEIM BHIAM MOJS-
DH3aLHK COOTBETCTBYIOT ONpe[eNeHHLIe 3HAUeHHS NM3JEeKTPHUecKofl mpo-
HHIAeMOCTH € JJ8 COOTBETCTBYIOLIEro Auana3oHa yactor. Ilo mepe mo-
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BHILIEHHS YacTOTH OTAe/bHBIE BHAB TMOJADH3AlUH BbINAZAIOT H B HHTEP-
Base yacToT 10'4—10!¢ 2y mposiBnsieTcs TOJNBKO 3JIeKTPOHHAs MOJSPH3A-
nus.

3aBHUCHMOCTb JH3JEKTPHIECKOH TPOHHILAeMOCTH OT TeMrepaTypsl NpA
pPasJqHYHBIX BHAAX MOJSPU3AllUM NpPUBEJEHA HA DHC. 3. Ilpu 3neKTpoHHOR

|
|
|
S G— |

e - - e ———

Puc. 2. 3aBHCHMOCTb QTHOCHTEJBHOA JH-
3JIeKTPUYECKOH TPOHHILAEMOCTH OT 4a-
CTOTHL.

NoAsIpH3aUKH & He 3aBHCUT OT TeMnepaTypsl. Onnako Gaarofaps Temno-
BOMY 'DACHIMDEHHIO BElleCTBA KOJMYECTBO TOMSPHIYIOLIHXCH MOJIEKY
B eluHHIe OGbeMa JH3JIEKTPHKA NPH TOBLILIEHHH TEMIEPAaTyphl yMeHb-
maercs H, CJef0BaTeNbHO, yMeHbliaeTcs € (KpuBas @ Ha puc. 3).
Ilpu wuoHHOH noONAPH3ALMHK
Loemornae 34BHCHMOCTb €& OT TeMIepary-
pBl pasiuyHa AJA DasHHIX Ma-
TepuanoB. Tak, AJnf HeOpraHu-
YecKOro CTeKJa M [ HeKOTO-
PHIX THIOB KeDaMHKH & C po-
/2 CTOM TeMmmepaTypel BO3pacraer
«(xpuBast 6 Ha puc. 3). B Heko-
£ TOPHIX KpHCTa/ljaX, rle HOHHOC
CMellleHHe CcO3kaeT H06aBOuHOe
MecTHoe ImoJje (pyTus, nepos-
2 CKHT H Ap.), € C DOCTOM TeMIe-
paTypbl yMeHbIIaeTcs.
Y nonspHBIX JQH3JEKTPUKOB
NpH HHU3KUX TeMIepaTtypax JIu-
] 4o TOJM OPHEHTHDPOBAHHL 6ecnopsi-
nouHo. Ilpu mOBHINIEHUH TEMIle-
paTypbl BSI3KOCTb JQH3JEKTPHUKA
Puc. 3. 3aBHCHMOCTb OTHOCHTENb-  yMeHbLIAerTcs, YTO CIOCOGCTBYeT
HOH HU3JIEKTPHYECKOd NPOHMIaeMO-  OpHEHTalMu AHnoJefi M Bo3pa-
CTH OT TeMNepaTypbl NpPH pas3iuy- cTaHuio € IIpy  jpanbHelimem
HBIX BH/AX NOJISPH3ALHH. pocTe  TeMIepaTyphl YCHJHBA-
fOTCS TenJIoBhle KosneGaHHsi MO-
JeKyJ, 4TO yXyauaeT WX opueHTamuio. Takum o6Gpas3oM, € cHauana
BO3paCTaeT J0 MakcMMyMma, a 3aTeM yOwBaeT (KpuBas 6 Ha puC. 3).
Kax yxe ormeuanoch, mpolecc MOJsPU3ALME M 3HAUECHHE AHBIEKTPH-
4eCKOM NPOHHIAeMOCTH 3aBHCHT OT TMPHUPOAH AH3JEKTPHKA.
I'as b, kaK NpaBuO, BCHAEACTBHE MX HU3KOH IJIOTHOCTH XapakTe-
pU3YIOTCS 3JIeKTPOHHOH NoaspHzalluef,, M MX AHU3JNEKTPHYeCKas TPOHI-
1aeMoCTh 6/I13Ka K e/[HHHULLE.
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Xugkne AU3TeKTPHUHKH B 3aBHCUMOCTH OT MOJIEKYJSPHOTO
CTpoexust MOryt o6JajgaTh 3JeKTPOHHOH HJM JAUIOJBHO-peJaKcalHOHHOM
noaspusaunueii. IlepBLifl BHA TOJADH3aUMH OTHOCHTGS K HENOJSDHHIM
UM CNa0OMONsIDHBIM KUAKUM IHIJICKTpHKaM (GeH30J, TOJIYyOJ, 4eTHl-
PEXXJIODHCTBIA Yraepon), AW3JeKTPHYecKas MNPOHHIAEMOCTb KOTOPLIX
JNexuT B mpegenax 2,25—2,135. BTopoit BuJ NONApPH3AMU OTHOCHTCS
K TONAPHBIM (IJIMLEDPHH, COBOJ, KDEMHHHODraHUYeCKHe IHIJeKTPHKH) H
CUJBHO TOJAPHBIM XKUIKOCTAM (BOAa, CHHPT, auerod). MIx nusnexktpHue-
cKas NpoHulaeMocTb Gosmee 2,25 M AN CHABHO NOJNAPHHX KHAKOCTEH
nAocruraer 80.

KpuBHle 3aBUCHMOCTH € OT YAaCTOTHl W TeMNEPATYPHl AJs HOJNAPHBIX
KUJAKOCTER MMEIOT MaKCHUMyMbl. I[ManeKTpHyecKass NPOHHLAEMOCTb Helo-
JSPHBIX JKHAKOCTeH OT YacTOTH NMDAKTHYECKH HE 3aBHCHT, a TeMIepaTyp-
Has 3aBUCUMOCTb € OMNpE/eNsercs TOJbLKO NJIOTHOCTBIO KHJKOCTH.

TBepnable AUBTEKTPUKH B 3aBUCHMOCTH OT MX CTPYKTYPHBIX
ocobGeHHOCTe!l MOryT 06JanaTh BCeMH BULAMM MOJNSPH3ALUM M Pa3/IHYHBI-
MU 3HAYCHHSAMH JH3JNEKTPHYECKOH NMPOHHLAEMOCTH.

Y TBepabIX HefiTpalbHBIX JHANEKTPHKOB (napaduH, NOJUCTHPO, IOTH-
3THJIEH, ajiMa3 ¥ JP), XapaKTePH3YIOMWHKXCH TOJbKO 3JEKTPOHHOH MOJIAPH-
3anueil, AH3JIeKTPHYECKas MPOHHIAEMOCTb JEXUT B mpeletax 1,90—5,6.
Y nonsipHEBIX QH3JEKTPHKOB, XaDaKTEPU3YIOMMXCS JHIOJBHO-pejaKca-
HUOHHON MosIspu3aluel (opraHuuecKoe crexnao, dexosno-GopManbaerti-
HBIE CMOJIBI, LIeJIJTIONI038, MONHaMUL H AP.) € MeHseTcs B mpelenax oT 3,5
1o 6,5.

Y KDHCTANTHYECKHX UIHIJNEKTPHKOB HOHHOTO CTPOEHHS € IJIOTHOR
YIaKOBKOH YacTHL, TakUX Kak kamensas cob (NaCl) uan pyrun (TiO,),
€ H3MeHseTCH B LIMPOKHUX mpeaenax ot 6 xo 110.

Takue nu3JIeKTPUKH, Kak dapdop, leNOuYHble CTEKId, CTEaTHT H TH-
TaHATOBAsl KePaMHKa, B JONOJHEHHE K YNOMSHYTHIM BHIAM INONSPU3ALUM
06/1afaloT ¥ pellakCalHOHHOH Mossipusauuell. To BHI3BIBaeT Gosee CA0XK-
HBI}i XapakTep 4acTOTHOH 3aBUCHMOCTH E.

DJeKTPONPOBOAHOCTb AHIJNEKTPHKOB

Tlpn BO3meficTBHM Ha AUBJIEKTPHK 3JEKTPHUECKOrO NOJS uepe3 Hero
NpPOTeKaeT OueHb Malsblll TOK, KOTOPHIH MOKHO (HKCHPOBATH JUIIbL OUEHb
UyBCTBUTENbHBIME NPHGOpaMH. DTOT TOK MOXHO INpPEJCTABATE B BHIE
JIByX COCTABJISIOMIUX — MOJNSPH3ALKOHHOTO TOKA M TOKAa CKBO3HOH Ipo-
BOJMMOCTH,

ITonsApU3auUUOHHB N TOK ABAfETCH DE3YJbTAaTOM MOJSIPH3A-
LAl THANEKTpHKa. B cliyyae 3/eKTPOHHON N HOHHOH MOJIAPH3ALHMH OH NMpO-
TeKaeT MIHOBEHHO M Ha3blBaeTCsi TOKOM cMelmeHHU S (icw). ToOk 3a-
MeJUIEHHOH ToJiApu3auuy (pesiakcallHOHHOH), HasbiBaeMbli aGco p 6-
LHOHHB M TOKOM (fagc), MOXHO (HKCHDPOBaThb MpHGOpaMu W HaBJIO-
JaTh €ro u3MelieHHe BO BpPeMeHH.

ToK CKBO3HOHMPOBOAKUMOCTH (inp), HHOr/IA HA3BIBAEMBIH
TOKOM YTEUKH, 3aBHCHT OT YaCTOTHl AH3JIeKTPHKA.

TakuM 06pasoM, TOK, MPOTeKAIOLIMi Yyepe3 JU3JIEKTPUK, MOXKHO Tpes-

CT@aBUTh B BHJE CYMMBbl
i= icm + la6c + inp-

3aBUCHMOCTb KaxJo# cocrasasiomleli H CyMMapHOrO TOKa OT BPeMeHH
npuJoXenus Hanpsxenus (lg T) npuBenena Ha pHc. 4.
DNeKTpPOMPOBOAHOCTb Ias3O0B ONpejeasieTcs HaTHUHeM
B HUX MOHOB MJM CBOGONHBIX 3JEKTPOHOB M MpH MalblX HANpsKEHHAX
HeBesMKa. 3aMeTHOe yBeJHUYeHHe TOKa HaGiOfaeTcss NPU HOHU3ANMH ra-

7



3a, KOTOpasi MOXXeT HOCHTb XapakTep yAapHOA HOHM3AUMH NPH BO3LEH-
CTBUH Ha ra3 PeHTTeHOBCKUX, YJIbTPadUOIETOBBIX M KOCMUYECKHX JyueH,
PanHOaKTHBHOTO U3JYYEeHUS H JP.

BHelfAiTpaAbHBIX XUAKHX AUINEKTPHKAX 3JIEKTPONpO-
BOLHOCTb ONpeJeNsieTCsl TOMbKO JucConaluedt npuMeceH, a B MONAPHEIX—
Jaucconuanseil caMux Mosiekys. C yBeqHueHHEM AHSJIEKTPHYECKOH MpPOHH-
11aeMOCTH 3JIeKTPONPOBOLHOCTS
JKHJIKOCTEH Bo3pacTaert.

Ilpy noBBIIIEHHH TeMIepaTypsl
ITHTEHCHBHOCTb  TEIJIOBOH  jqucco-
IIMaIMA  KHAKOCTH BO3pacTaer H,
CNefoBaTeNbHO, BO3PACTaeT ee 3JeK-
TPONPOBOJHOCTb. DTa 3aBUCHMOCTHL
BbIpAXKaeTcs CJeAyoLLci dhopvy.I0i:

_a
%3 Y =Ae T

3

DIe Y — 3JeKTPONpPOBOAHOCTh; I —
a6BcosfoTHas TeMnepatypa; A m a —
nocTOsIHHBlE K03 HenTs, Xapax-
TepU3YIolllHe MaTepHal.

B y3koM HHTepBasje TeMuepa-
Typ 3aBHCHMOCTb 3JIEKTPONPOBOJA-
HOCTH OT TeMIepaTyphl MOXeT GHTb BhlpaKeHa CJelyloulel ¢opMyJoh:

Y= Yoeat ,
TI€ Yo ¥ O — BeJHUYHHBI TOCTOSIHHBIE NN NAHHOK XHAKOCTH.

DNeKTPONPOBOAHOCTh TBePAB X AHOINEKTPHKOB 3a-
BHCHT OT HX XHMHUECKOTO COCT4Ba, CTPOEHMS, KOJHUecTBa mpuMecelt u
MOKET HOCHTb HOHHBIfl, PUMECHBIR U 3JIEKTPOHHBIH XapakTep.

B Temax KpHCTaNIHYECKOTO CTPOEHHS C MOHHON pEMIeTKOH HanGOJb-
masi 3JeKTPONPOBOJHOCTb HAGMIONAeTCAd y KPHCTAMIOB C OXHOBAJNEHTHBI-
MH HOHAMH. DJIEKTPONPOBOJHOCTh OPraHHYECKHX BBICOKONOJHMEDPHBIX Be-
LIECTB 32aBHCHUT OT MX XMMHYECKOrO COCTaBa, CTEMEeHH MOJMMEPHU3aLuu U
cogepKaHus npuMecell. 3HaueHHe 31eKTPONPOBOLHOCTH HEOPraHHYECKHX
CTEKOJ ompefessercsi B OCHOBHOM XUMHYECKHM COCTaBoM. Baenenue
B COCT3B CTEKOJ OKHCJIOB TSXKeJbIX METaJlJIOB BhI3bIBAET YMEHbIUEHHE HX
3JIEKTPONPOBOLHOCTH. DJIEKTPOINPOBO/IHOCTE KepPaMHYECKHX MaTepHaJsos
MOKET HOCHTBb 3/IEKTPOHHBIAl U HOHHEIH XapakTep.

DJEeKTPOHHAS 3JIeKTPONPOBOAHOCTh CBOHCTBEHHA BelleCTBAM C aTo-
MapHOH KpuCTanlIndecKofl pelieTKOil M mMposiBAsieTCH IPH HH3KOA TeMne-
patype. B BemecTBax ¢ HOHHBLIMH pelIeTKaMU MpDH MOBHILIEHHOR TeMme-
patype Ha60faeTCsl HOHHAS 3JIEKTPONPOBONHOCTD.

3aBUCHMOCTD 3JIEKTPONPOBOAHOCTH TBEPABIX JH3JIEKTPHKOB OT TeMIle-
pPaTyphl HOCHT SKCNOHEHIHaJbHbI XapaKTep:

-4
Y=4e T,

Puc. 4. 3aBdHcHMOCTb CcOCTaB-

JNAIOIUX TOKa, MPOTEKAalollero

yepes JHUINEKTPUK OT BPeMEHH
NPUTOXKEHHs HANDSKEHHS.

rie b— nocrosHHas, ompejensieMas 3HAYEHHSMH OSHEPrHH TemJIOBOH
JNHUCCONMALKKN M TepeMellleHUS HOHOB. B cnabbix mossx u3MeHeHHe 3JieK-
TPONPOBOAHOCTH monyuHsercsi 3akoHy OMa. B cHJIBHBIX TOJSX, NOCTH-
raouux 105—10° e/cm, nabmonaercs 3JAeKTPOHHAA 3J]eKTPONPOBOIIOCTb,
TMOAYHHAIOWAACH VIKe 3aKoHY [Tyus:

=1,



rie E — HanpsnKeHHOCTDb NOJS; Y — 3/1€KTPONPOBOIHOCTD, MOAUMHSAIOLLAS-
csi 3akoHy Oma; f — KoahbHLHEHT, XapaKTepU3yloUuiA MaTepHan.

Hapsiay ¢ yxasauHeiMu (axTOpaMu Ha 3JeKTPONPOBONHOCTb TBEp-
IBIX AH3EKTPHKOB GOJbINOE BJMSHHE OKAa3bIBAeT COCTOSHHE MX NOBEpX-
HOCTH.

IToBepxHOCTHAS 3/IEKTPONPOBOAHOCTb 3aBUCHT OT KOJHYECTBA BJArl
Ha TOBEPXHOCTH JHUIJNEKTPHKA, €ro NUIJIEKTPHYECKOH NPOHHIAEeMOCTH H
OT YHCTOTBI NOBepXHOCTH. UeM unille TOBEPXHOCTb JAHMINEKTPHKA H ueM
MeHbllle ero NPOHHILAEMOCTb, TeM HUXKe TIOBEPXHOCTHAS 3JEKTPONPOBOL-
HOCTb.

Jlns cpaBHUTENbHOM OLEHKH Pa3/MYHBIX JAHSJIEKTPHUECKHX MaTepHa-
JIOB TOJB3YIOTCS 3HAYEHHSAMH YJAENbHOTO O0GBEMHOIO H I10BEPXHOCTHOTO
CONPOTHBJ/IEHHHA — BeMYMHAMH, OGDATHEIMH 3HAYEHHSM SJIEKTPOIPOBOjL-
HOCTH.

Jnst Tena ¢ TOCTOSIHHBIM NONEPEYHBIM ceyeHHeM S H AJMHON A yaesb-
Hoe 00’beMHOE CONPOTHBJIEHHe onpenenseTcs YopMyJIon

S
v =Ry 7

rje Pv — yAesbHOe 00beMHOt CONPOTHBJIEHHE, OM - CM.

Y renbHOe NMOBEPXHOCTHOE COMPOTHBJIEHHE JAH3JEKTPHKA — 3TO CONPO-
THBJIEHHE YYacTKa NOBEPXHOCTH JH3JEKTPHKA MeXAY MmapajiejbHbIMU
3JEKTPONaVMH JJIHHON b, OTCTOAMMX APYT OT APYra Ha PACCTOSIHHH Q!

b
Ps=Rsg

TJe Ps — YIEJNLHOE NMOBEPXHOCTHOE CONPOTHBJIEHHE, OM.

IMotepu B AM3JEKTPHKAX

JlnaeKTpUYECKHMH MOTEPsIMH Ha3BIBAIOTCs NOTEPH MOLIHOCTH B IH-
3MEeKTpUKe NMOJ AelCTBHEM IPHIOKEHHOrO K HeMy HanpsxeHus. [lorepH
B JM3JIEKTPHKAX HOCAT CJOXKHBIA XapakTep H ONPeAeNAloOTCs NPHPoAoH
BelllecTBa, ero CTPOeHHEM H COCTABOM.

B peasnbHBIX jH3/IEKTPUKAX, KPOME NOTepb, OGYCAOBACHHBIX MOJISPHU-
3aHOHHBIMK TOKAMH M CKBO3HOH NPOBOIHMOCTBIO, IPOHCXOAHT paccen-
BaHME SHEPTHH 32 CYET MPHUOYTCTBHS TIOJYNPOBOASIIHX IpHMecel B BUAE
BJIaTH, OKHC/IOB METaJJIOB, Yrepofa H Ap. a Takxe H3-3a HAMUUHA ra-
30BBIX BKJIOUGHHH, MOHH3HDYIOUMXCA MPH BBHICOKOM HANPSXKEHHH H IO-
BEIILIEHHOA JacToTe.

AnanuTuyeckne BBIDAXK@HUS JAJIA AHIJIEKTPHYECKHX MOTEPD MOXKHO TO-
JYYHTb NDH PACCMOTPEHHH SKBHBAJEHTHBIX CXeM NHIJIEKTPHKA c TOTeps-
MH, H306paxkeHHbIX Ha pHC. 5. [TapameTphl 3KBHBANEHTHBIX CXeM Olpeje-
JSIOTCS. PaBeHCTBOM MOIUHOCTH, (pacceHBaeMofi B paccmMaTpUBaeMOM
KOHJIEHCATOPE M B PeajbHOM JHM3JNEKTPHKe, IPH OAHHAKOBOM cisure ¢as
MeXAY TOKOM H Hamlpsi:KeHHeM.

W3 mpuBeIeHHBIX BEKTOPHBIX IHAarpPaMM MOXHO TIONYYHTh BhIpaxe-
HHS IS TaHCeHca yria JH3JeKTPHUIECKHX TOTepb M pacceHBaeMOHd MOL-
noctu. Tak, nns mapananenbHolt cxeMmbl 3aMeuienusi (puc. 5,a)

s do__1 .
tgo0="7""GC,R’
2

U
P3=Ula=U20)Cptg6=T’



rie © — yraopasi uactora, cex~'; Cp— eMKOCTb KOHJIEHCATOD3, b;
R — comnpoTuBJieHye NOTepb, ox; U — HanpskeHne, NPHIOKEHHO® K KOH-
IeHcatopy, 6.

L& r &6 .

It v

R

—
d

!

> 7

el a)

Puc. 5. INapanneabnas (a) u mocienosa-

tenbHass (0) SKBMBAJIEHTHble CXeMBl JH-

3JIEKTPUKA C TMOTEPSIMH H BEKTODHbIe JAHa-
rpaMMBel AN HUX.

Sra dopMysia IUPOKO NPUMEHHAETCH U CIPaBeNIHBA AJS JIOGBIX pas-
MepoB u JI060H (OPMBI 3/1EKTPOOB H 3JeKTpHuueckoro mous. Jlis mocre-
noBaTebHO# cxeMbl (puc. 5,6)

tg d = Us _ ©C,r 3

c

U26C, tg @

Py=1Uy= TFiges

Mexuly 3HAYEHUSAMH €MKOCTH M COTNDOTHUBJIEHHS NOTEPb AJIA pa3JHU4-
HBIX 3KBHMBAJIEHTHBIX CXeM HUMeeTCH OmNpeaesieHHOe COOTHOIUIEHHE:

c, .
Cr=1F1tg70

R=r(l+_“:_)-
\ tg?d

B HekoToOpBIX cilyyasx paccMarpHBaeMble BHIpaXKeHHS TMOTEPb MOTYT
OBITh MCIOJNB30BAHH MJS pacyeTa yacToTHO# 3asucumoctu tg 6. Tlpn
3TOM BHGOD 3KBUBAJIEHTHOM CXEMBbl JO/XeH ObITh 060CHOBAH (H3UUECKH.
Ecnu moTepu B aH3/€KTpuKe ONpeRessiOTcs B OCHOBHOM CKBO3HOM NpPOBO-
JHMOCTBIO, TO CJIefyeT I0Jb30BaThcs GOPMyJsIaMy IS NapalulelbHoM cxe-
Mbl. Eciii e nmoTepu KoHneHcaTopa onpefensiOTCs COMPOTHBJAEHUEM MOA-
BOASILKX TMPOBOJHHKOB M 0GKIAN0K, TO LeJecoo6pPa3Ho BOCHOJIb30BAThCSA
thopMynaMu A5 OCTeOBATENbHON CXeMBL.
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IlotepH B ra3ax NpH HEBHICOKHX HalPAXKEHHAX OYEHb MaJbel H
ONpPEAENSIOTCS TOJNbKO MX CKBO3HOHM TpoBOMMOCTbIO. Tanrenc yrna mo-
Tepb MOXKeT OBITb PacCUHTaH Mo caenymoulei popmye:

to 8 - 1,8-1012
go= efPV

rie €-— OTHOCHTe/NbHAs AM3JIeKTPUYeCKas INPOHHIAEMOCTb; f — uacToTa,
2y; py — yleJabHoe 06'beMHOe CONPOTHBIIEHHE, OM * CM.

Ipu BBICOKMX HANpSIKEHHSX, KOTAA HANPAKEHHOCTb MOJSA JOCTHTaeT
KPHTHYECKOTO 3HAYeHHs, BO3HHKAIOLlas HOHH3ALNSA BHI3bIBAaeT Pe3Koe YBe-
JIMUEHHE T0TePb.

IMoTepn B HeATPaNbHBIX KHUAKHX NHIJNEKTPHKAX HEBeJIMKH H oIpe-
NeJISIIOTCA TOJIBKO CKBO3HOH NPOBOAUMOCTBIO mpuMecedt. Mx Beanunna Mo-
»eT GBITh paccUnTaHa mo mpenbiayuiedt Gopmyie.

ITonspHble KUIKOCTH XaPAKTEPH3YIOTCS TIOBbILIEHHBIM 3HAYEHHEM T10-
Tepb, 06YCIOBJIEHHBIX NPOsIBJIEHHEM CKBO3HOMH MPOBOXHMOCTH H JHTIOJbHO-
peNakCcallHOHHO¥ ToJApH3aliu. [l HMUX XapaKTepHH TeMIepPaTyPHbIA K
YacTOTHBI MaKCHMYM TaHTeHCa yria NoTepb.

MoTepu B TBEPABIX AMAEKTPHKAX MOJEKYJNSIPHON CTPYKTYPHl € He-
MOJSPHBIMH MoJIeKysnaMu (cepa, nmapadus, NOJMITHIEH, (ropomnacr-4
M Lp.) OmpefensiiOTCs TOJbKO CKBO3HOH TpoBoauMocTbio. OHM upe3BhI-
yajlHO MaJiBl ¥ NPaKTHUECKH He 3aBHCAT OT YacTOTH. B MOJIAPHBIX
NUJIeKTPUKAX TPOABAAETCA NMNOJNbHO-PeNaKCalMOHHAs ToJApH3auus H,
cJle10BATEIbHO, CYLIECTBYET YACTOTHEIA H TeMnepaTyPHBIH MaKCUMYM TaH-
reHca yria notepb.

B HeopraHuuecxux [HHJIeKTPHKAX HOHHOH CTPYKTYDHl (KOpyHH, Ka-
MeHHasl cOJIb) NOTEPH 3aBHCAT B OCHOBHOM OT INVIOTHOCTH YIAaKOBKH
HOHOB B pelileTke. B ciyuae KOMIakTHOM (ymakOBKM HOHOB MOTepH B 06-
JIACTH HM3KHX TeMIepaTyp MaJsl, a C NOBLILEHHEM TeMIePaTyphl BO3pa-
CTAIOT 32 CYET TMPOSBJIEHHS CKBO3HOM NPOBOAMMOCTH.

B kepamuueckux Martepuanax (cdapdop, creaTHT H Ip.), OTIHYAIO-
IMXCSl HEMVIOTHOM YNakoBKOfl HOHOB, HaOMIOXAIOTCA DesaKcalHOHHbIE [10-
TepH, KOTOpPHIE 3HAUHTENLHO BO3PACTAIOT € TeMIepaTypoil.

TloTepy B cTek/ax ONpeNeNsiOTCA COOTHOLIEHHEM OKHCJIOB MeTaJlJoB,
BXOASIIINX B HX cocTaB. Hammuue mwenounsix okucios (Na,O, K.0) crmo-
co6cTBYeT yBEJAHUEHHIO MOTePb, a BBEJIEHHE OKHCJIOB TAXKeJbIX MeTasljoB
(BaO, PbO) yMeHbl1aeT TaHreHC yIJa moTepb

TlpoGofi HH3NEKTPHKOB

IIpo6oit n13JIeKTPHKOB COMPOBOXKAAETCS DE3KHM BO3PACTaHHEM HX
NPOBONHMOCTH M NOTepeH, B KOHEUHOM CYeTe, M3OJSUHOHHBIX CBOMCTB.

Hanpsxenne ¥ HalpsiKeHHOCTb 3JeKTPHYECKOTo moJs (3JeKTpuue-
cKasi MPOYHOCTb), MPH KOTOPLIX NMPOHCXOIMT MPOGOH AH3JIEKTPUKA, HA3bI-
BAIOTCA MPOOUBHBIMH:

U,

rae Eqp — npo6uBHAs HANIPSAXKEHHOCTb, K8/Mm unu ke/cm; Unp — NpobHB-
HOe HamlpsKeHue, K8; A — TO/UMHA AUIJIEKTPUKA, MM HJH CM.

Benuuuna 3/1eKTpHUECKOH MPOYHOCTH 3aBHCHUT OT MPUDPOAHL IH3JIEK-
TPHKA U CBA3aHA ¢ 3JIEKTPOXHMHYECKHMH H TENJIOBBIMH MpOLECCaMH, CO-
TIPOBOKAAOLIMMH ABJIGHHE MPOGOs.
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TNpoGoii ra3os, B YaCTHOCTH BO31YyXa, ONpeJensieTcs MPOIEcCaMH
ylapHO# MOHH3aLMH 1 POTOHOHH3ALMH.

YnapHas MOHH3alMs BO3HHKAaeT B TOM CJyuae, €C]IH 3Heprus, cool-
u(aeMasi 3JeKTPHYeCKHM MoJIeM 3apsKEeHHOH YacTHle, 3HauHTeJbHO IIpe-
BBILIAET HEPTHIO, Tpebyouyocs AJs HOHH3aIUH HeATPAJbHOH MOJEKYJIbl
rasa, T. e.

W = Eq}\cp > Wz,

rae E — HanpsixKeHHOCTb N0JIS; § — 3apsAJ YaCTHUBI; Acp — CPeHAS AJHU-
Ha mpobera yacTuupl; Wy — 3Heprus HOHH3AIMH.

Jns doTonoHH3aUMH LOCTATOUHO JIHIIb BO3OYKAEHHE MOJIEKYJIBI, CO-
TIPOBOXKAaeMoe M3JyueHHeM, CTIOCOGCTBYIOINM GBICTPOMY Da3BHTHIO B pas-
PALHOM TpPOMEXYTKE KaHaJOB MOBBIIEHHON IPOBOIXHMOCTH.

Jna Bo3dnyxa mpolecc mpo6os HauWHaeTCs MPH HaNPSAKEHHOCTH MOo-
Js nopsaka 3 k6/mm (B OXHOPOLHOM IOJE).

DulexTpHyecKas NPOYHOCTb Ta3a 3aBHCHT OT BPEMEHH NPHJIOXKEHHH
HanpsiXKeHWUs, OAHOPOAHOCTH MO, JABAEHUS X YAaCTOTHI.

B oxxopoaHoMm mosie mpoGofi HaCcTymaeT MIHOBEHHO M Habiionaercs
B BHJE HCKpbl MEXAY SJEKTDOAAMH, MepeXoAsulell NPH AOCTAaTOYHOH
MOLLHOCTH B AYTY.

B HeomHOponHOM NoJe (MeXjy OCTPHSMH, OCTPHEM M IIOCKOCTBIO,
NIpOBOJAMH, 3JEKTPOAAMH aHTeHH W MAp.) mpobofi mposBiseTcs B BHIE
4acTHYHOTO pa3psafa — KOPOHbI, NepeXosllefl B MCKDOBON pa3psan v AyTY
NpH JajbHedlIeM NOBHINEHHH HampsixeHus. C mMOBhIleHHeM HeOLHODPOI-
Hocty monst Exp yMenbmaercs. C yMeHblIeHHeM paccTOSHUA MEXIY 3JeK-
Tponamu Epp Bo3pacraer, Tak Kak 3aTpynHseTcs ¢dbopMupoBaHHe pasps-
na. Ilpn BeicokoM jnaBieHnH Eyp Takxe BospacTaer, 4To OGbsicHSETCH
yMeHbleHHeM [JHHb cBoGoaHoro mpobera ajekTpoHoB. Poct Eyp Ha-
6aomaeTcss M TPH OYEHb HHU3KOM JaBJeHWH, TaK KaK yMeHblIeHHe NJIOT-
HOCTH ras3a CHUXXAeT BEPOATHOCTb CTOJKHOBEHHS MOHM3HDYIOUIMX 3JeK-
TPOHOB € MOJIEKYJIaMH rasa.

YacToTHasi 3aBHCHMMOCTb 3JIEKTPHUECKON MPOYHOCTH Ta30B BbI3BaHA
HCKaXKeHHeM 0/l M3-3a PasHoH MOJBHKHOCTH MOHOB M 3JIEKTPOHOB B ra-
3e B 00/1aCTH HHU3KHX YaCTOT ¥ MaJblM BpeMeHeM [/ Pa3BUTHA YaapHoO#
HOHU3aLHH B 06J1aCTH PAaLHOYACTOT.

MNMpoGofi KUAKUX NUINIEKTPUKOB MOXKET HOCHTb TeIJOBOM, HOHH-
3alMOHHBIA M 3JeKTpHueckufi xapakrep. TenaoBoft mpo 6o it mpoHc-
XOIMT B XKUAKHMX AM3JEKTPHKAX, COAEPKALIUX NPHMECH, KOTOpble NpH
HaJloXXeHHH BBICOKOTO HampsiXKeHWsl BbI3bIBAIOT YaCTHYHBIH Iepenpes
JKHAKOCTH ¥ 06pa3oBaHHe ra3oBbIX MOCTHKOB.

HoHnszannoHHB Aimpo6o i mpOUCXOLHUT B pe3ysbTaTe HOHH3A-
MK YHCTBIX XKHUIKOCTedl. MexaHnaM MOHH3aUHOHHOro npoGosi aHanOrHueH
mpo6oio rasos, HO Enp MpH 3ToM Bbliie Enp rasos, Tak Kak B 3TOM Cay-
yae cBOGOJHBII POOET 3/1E€KTPOHOB 3aTPYUIHEH.

DaekTpuuecku#l Npo6oi cBA3aH C BHIPHIBAHHEM 3JEKTPOHOB
M3 3JIEKTDONOB WJIHM ¢ pPaspylIeHHeM CaMHX MOJIEKYJ XHIKOCTH.

TpoGoii TBepABIX AUIIEKTPHKOB uMeeT Gojee CJIOXKHBIA Xapakrep,
KOTODHIfI ONpejiesieTcss X COCTaBOM, CTPYKTYPOH M YCJHOBHAAMH 3KCIIya-
TamMH. DNeKTpHYeCKH A MPo6GoH MaKDOCKONHUECKH OLHOPOLHBIX
JM3JIeKTPHKOB TIPOHCXOIMT, Kak M B rasax, 3a cuet 06pa3oBaHus B TBep-
JIOM Tese 3JEKTPOHHOH JIAaBUHBI W PA3BHBAETCS MTHOBEHHO B TeueHHe
10-7—10-2 cex.

IlpoGofi HEOLHOPOAHBIX AU3JIEKTPHKOB, COAEDPKAUIMX  Ta30Bble
BKJIIOYEHH s, TAKXKE HOCHT 3JEKTPHYECKYIO NMPHPOAY, HO HX IPOYHOCTh HH-
)K€ N0 CPAaBHEHHIO ¢ OJHODOJHKIMM MaTepHajlaMH. BeanunHa ajekTpuue-
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CKOH MPOYHOCTH 3aBHCHT OT TOJMUMHH AH3JEKTpHKa. DTOT BHA mpobos
0coGeHHO APKO HaGMIONAaeTcs JPH SKOMJyaTallud KepaMHYecKHX H30JATO-
poB Ha BEICOKOf uyacToTe.

Ilpu Bo3meficTBuM Ha TBEPAble AUJEKTPHKH BBICOKOM BJIaXKHOCTH H
IOCTOSIHHOTO HampsiXKeHHs] WM HaNpsKeHHs HU3KOH YacTOTHl B HHX BO3-
HHKAIOT 3JIEKTPOXHMHYECKHe NpollecChl, MPHUBOASAILHE K NOBHIUEHHIO 3JeK-
TPONPOBOAHOCTH H CHHXKEHHIO 3JIEKTPHYECKOH MPOYHOCTH.

DNeKTPOXHMMHUECKHHA npo6oil BO3HHKAET TaKXKe U Ha BHI-
COKHX 4acToTax IIpH 3KCIJIYyaTallMH KepaMHYecKo# M30JALHH, COIepiKa-
mel oKHcaH Merajiios. IIpu marpese mojeM BBICOKOH YacTOTH NIPOHCXO-
IOHT BOCCTAHOBJIGHHE 3THX OKHCJIOB, YTO BEI3BIBAeT NOBLILIEHHE IIPOBOLH-
MOCTH KePaMHKH H OH{XKeHHe ee MPOGHBHOM HAampSKEeHHOCTH.

TenmnmoBo# npo6oil TBepABIX AN3JEKTPHKOB BO3HHKAET B pe-
3yJbTaTe HapylleHHsl PABHOBECHS MEXKJY KOJHYECTBOM TelJa, BbLAEJSIO-
ulerocst 3a CYeT AHAIEKDPHYSOKHX MOTEphb, H TeM KOJHYECTBOM Temsa, Ko-
TOpOe MOXeT pacceHBaTbCA B JAHHBIX YCIOBHAX. Beauunxa mpo6uBHOro
HanpsiKeHHs MPH TEeMIOBOM NPoboe BaBHCHT OT YACTOTHl TIPHJIOKEHHOIO
HanpsXKeHHs, JHIJNEKTPHUECKOH IPOHUIIAEMOCTH, TAHTeHca YIVa JH3Jex-
TPHYECKHX MOTepb, TEMIEpPaTyphl OKPYKalollel CpeJsl H HarpeBOCTOHKO-
cTu MaTtepuaja. IIpoGofi compoBoxkAaeTcs PasonPeBOM AMIJNEKTPHKA IO
TeMNepaTypel, COOTBETCTBYIOIleffi  pacIIaBJeHHIO, pPacTPECKHBAHHIO,
00yrJIMBaHUIO M MOJHON MOTepe AU3JIEKTPUYECKHX CBOFCTB.

JluaneKTpHUecKHe CBOHCTBA 9JIEKTPOH3OJSALHOHHBIX  MaTepHaJIOB
JOJKHBI COXPaHATBCS NPH BO3JAEHCTBHM HA HHUX PALa BHEWHHX (paKTOPOB,
M3 KOTODBIX pelllaiolllee 3HaYeHHe HMeeT TemmepaTypa. /1 cpaBHHTENb-
HOH ONEHKH KayecTBAa PaGOTHl AHIJEKTPHKOB TPH DA3JAHUHBIX TeMmepa-
Typax BBOJASAT TOHATHA HArpPeBOCTOHKOCTH H MOPO3OCTOHKOCTH.

HarpeBocCToO#KOCTbHIO HA3uBAOT CHOCOGHOCTh MaTepHana H
U3JeNni U3 HeTro BHIEPKHBATb KPaTKOBpEMeHHOe H JJIHTeJIbHOe BO3Jel-
CTBMe MOBBILIEHHOH TeMmepaTypH ©6e3 3aMETHOrO YXYAIUGHHS CBOHX
CBOHACTB.

Mopo3ocTofiKocTb IO Ha3HBAIOT cIOCOOHOCTb MaTepHaaa H H3-
JleNIHil K3 Hero MPOTHBOCTOSTh MOHHIKEHHBIM TeMmepaTypam (e3 3aMeTHO-
r0 yXyZAlleHHS CBOHMX CBOACTB.

FT'IABA BTOPA4
CBOACTBA U NPUMEHEHHE JHUAJEKTPUKOB

Bosbioe pacnpocnpaHeHye B NOC/IeLHee BPEMs B KAYECTBE 3JeKTPH-
YECKOH M30JALMH MOJYYH/IH MaTepHasbl NMPHPOLHOTO, HCKYCCTBEHHOTO M
CHHTETHYECKONO NMPOHCXOXKAEHHA. K HAM OTHOCATCS OMOJBI, MJIAcTMacchl,
KayuyK, BOJIOKHHCTHe MaTepuasnl U Jap. Cpeay HAX pasnnyaioT HU3KOMO-
JIEKYJISIPHbIE ¥ BBICOKOMOJIEKYJISIDHBIE BeIeCTBa, T. €. XHMHYeCKHe COelH-
HeHHsd, cofepxauiue Gosblile MOJEKYJbl ¢ GOJBIIHM KOJIHYECTBOM aTo-
MoB. MHoOrHe M3 STHX BelleCTB ABJSIOTCS NOJMMepPaMH, T. €. MOJay4aloTcs
B Ipollecce ToJuMepusanuy (coeqnHenus) Gojiee MPOCTHIX BeLIECTB, HA-
3bHIBaeMbIX MOHOMepaMH.

[MonnMepsl MOryT HMeTb JIHHEHAHOE CTPOEHHE MOJEKYJE M TPOCTPaH-
CTBEHHOE HJIHM, KaK TOBODPAT, TPeXMepHOe CTpoeHue. B mocienneM cayuae
MoJieKysa HMEEeT CHJbHO pa3BeTBJeHHHH BHA. [loJmMeph JuHefHOro
CTPOEHHsl NpPEHMYLIECTBEHHO 00/1afaloT Xopolell THGKOCTHIO H 31aCTHU-
HocTelo. OnM, KaK MpaBHIO, XOPOIIO DACTBOPSIOTCA B PACTBOPHUTENAX,
JIETKO pa3MATYAIOTCA M PACIVIABJAIOTCH MPH TOBHILEHHOA TeMmepaType.

Cnoco6HOCTE HeKOTOPEIX TePMOIJIACTHYHBIX TOJHMEDPOB 06pasoBbi-
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BaTb H3 PacmiaBa HUTH JIEra B OCHOBY TEXHOJIOTHH IIOJIyuYeHHsl MCKYCCT-
BEHHHIX BOJIOKQOH (KalpOH, BHCKO3a M Jp.) M MJEHOK (IOJM3THJIEH, JaB-
caH H Ip.).

Henoaspubie nJacTMacchl ¢ MalbiMH JHMSJEKTPHYECKHMH IOTEPAMH

NMoausTHaeH — 3TO TEPMOMNACTHYHBIY NPOAYKT C TeMmepaTypoit
pasmsaruennss 90—100°C u unasaenus 110—125°C, HerurpocKonHyes,
JIETKO MOJBEpraeTcsi MexaHHuecKoil o6paloTKe, cToeK K NEeHCTBHIO KOH-
HEeHTPHPOBAHHBIX a30THOM, CONIAHON M CEPHON KHCJOT, LieJouyefl H MHOTHX
pacmBopHTenel, uckiaouan Gensun, Ha mpakTHKe uacTo AJs HOJYuYeHHs
YUCTOH IMOBEPXHOCTH TOJHSTHJEH TMPOTUPAIOT GenanuoM. Ilpu 3TOM mpo-
HCXOJUT PacTBOPEHHe TOHKOTrO NOBEPXHOCTHOTO CJIOS, 4eM HOCTHraercs
TOBLILIGHHAA YMCTOTA NOBEPXHOCTH W YJYULIEHHC ee AH3JIEKTPHUECKHX
CBOMCTB.

Y nosHaTHIEHA JH3NEKTPHUecKass MPOHHIIAeMOCTb H TaHTEHC yIya IH-
3JIEKTPHUECKHX MOTepb NMPAKTHYECKH HE U3MEHSIOTCS B AWalla3OHe HH3KHX
¥ pamuouactoT. IIpH STOM NOJMH3TH/IEH COXpAHfAET HHU3KYIO BEJHUHHY JH-
3JMeKTpHUYecKHX NoTepb (tg 8=0,0002). lllnpoxo NpHMeHseTcs TOJHITH-
JieH B BBICOKOYACTOTHOH PANHOTEXHHKE, PANHOJIOKAUUH H TeXHHKe CBf3H
(BBICOKOUacTOTHbIE KabesH).

OcHOBHbIE XapaKTEePUCTHKH TIOJNHATHJEHA NpHBeeHH B Tabi. 1.

TonucTHpON — 570  TePMOIIACTHUHBIA ~ MaTepuad, Oau3kuil 1O
CBOMM IH3JEKTDPHUECKHM CBOHCTBAM K TOJH3THAeHY (cM. Taba 1). Ox

Ta6nuuna 1
OcHOBHEIE XapaKTepUCTHKH TepPMONJACTHYHBIX HemoJspHEIX
njJacTMace
TpoanTeTpa-
XapaKTePHCTHKH [onusTraen | T1OJHCTHPOI dropsTHIEH
(dToponnacrt-4)
IMnorrocts, 2/cM® . .« . . . . . 0,95 1,05 2,3
Tensocrolikocts, °C . . .+ .| 110 80 Okosio 300
Moposocroiikocts, °C. . . . [—60 —40 —195
KoadduumenT Ten10n1pOBOAROCTH,
10-4 xaa/cex-cm-2pad . . 7 1,9 8,3

YnenbHoe mNOBEpPXHOCTHOE 3JeK-
TPHUECKOE  COTPOTHBJIEHHE,

oM B e 1018 101
Ynenbroe 00BEMHOE 3JIEKTPHYE-
CKO€ COTIPOTHBJIERHE, OM-CM 1018 1018 1017
OrtHocuTeNERas JHAJIEKTPHYECKAS
TIPOHHIAEMOCTh:
ma gactore 50 2y . . . 2,3 2,5 2,2
Ha yactore 1 Mazyg . 2,3 2,5 2,2

TanreHc yrsia AU3JEKTPHYECKHX

ToTepb:
Ha yactorte 50 2y4 . 0,0002 0,0003 0,0002
Ha yactore 1 Mzy . . 0,0002 0,0003 0,0002

D/eKTPHUECKas TIPOYHOCTD,
Ke/mm . . . . .. .. 40—150* | 20—200* | 25—250%

* BepxHHR npefies yKasaH AJs TOHKHX NJIEHOYHHIX MaTepHaJIOB.
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o6smagaeT Gosbluell TBEPAOCTbIO, YEM MOJHITHJIEH, H H3 HEr0 H3FOTaBJIH-
BalOT YCTaHOBOYHbIe H3AE/Hf, KapKachl KaTylleK WHLYKTHBHOCTH H AP.
HarpeBocrofikocTs ero He npesbliiaer 70—80° C. Kpome Toro, ¢ reve-
HHeM BpeMeHH y mNoJiHcTHpoJa Habuionaercs o6pasoBaHHe MelbyaHLIHX
TPeLHH, YTO NMPUBOJAHT K CHHIKEHHIO €ro 3.1eKTPOH3O0JSIHOHHBIX CBOHCTB.
Jna n3bexxanns 3Toro NOJUCTHPOJ MAACTHOHUMPYIOT, T. €. BBOLAT B He-
ro pasnnydble maacTidHKaTopsl (Kayuyyk, MeTHIMETaKpHUJAaT U Ap.)

ITnactiudukaTopbl HECKONBKO CHHXKAIOT 3JeKTDOM3OJSIHOHHBIE CBOi-
CTBA MOJHMCTHPOJA, OMHAKO OHH OCTAIOTCA Ha NOCTATOYHO BBICOKOM YPOB-
He. ITonncTHpos cToex K MefCTBHIO KHCJIOT (KpOMe KOHIEHTPHPOBAHHON
a30THOH) ¥ lIeJoYyell, He CTOEK K JHeHCTBHIO pacTBOpUTENed (TOMayol,
NUXJI0P3TaH, aleToH H JAp.).

MeTtonoM npeccoBaHus W JHTbS NMOJ AaBJAeHHEM M3 MOJUCTHPOJIA W3-
roTaB/IUBAIOT 3JIEKTPOH30JIAUHOHHBE AeTalH, WHPOKO HCIOJb3YIOUIHECs
B PaqHO3JeKTPOHHKE H PANHOTEXHHKE.

Moaurerpagropsrunen (¢droponsnacr-4) —3T0  TepMOIIACTHUHBIA
MarepHas, 061anaonui BeICOKOA rHIpodhoGHOCTbIO (c1abhiM B3auMOLei-
cTBHeM ¢ Bogoft). OH Heropioy M CTOeK X HeACTBUIO KHCJOT, llefodell H
pacreopurenefi. dToponsact-4 MoxeT paGoTarb B IUMPOKOM [HanasoHe
temnepatyp (ot —60 po +230°C), coxpaHss NPH 3TOM BBICOKHE 3JeK-
TPOH3O/IALHOHHBIE CBOficTBa B OTCyTCTBHE Kuc/Opona BO3AYyXa ero Mak-
CHMasbHasi pabouas TeMmepaTypa elie BHILE, HO IPH 3TOM HeOGXOLMMO
YUHTHIBaTb, YTO NpPH TeMmepaType oKoJo 275°C NpPOHCXOMMT HOBOJBHO
3HAaYMTEJbHOE paCIUHpeHHe MaTepHata, a NpH OOJBIIMX TeMIepaTypax
BBIIENAIOTCS TOKCHYHbIE COEHHEHHS.

ITon meficTBHEM MexaHHUYeCKUX ycHaui ¢roponnact-4 nebopmupyer-
Csl, YTO NO3BOJsET H3TOTOBJATH M3 HErO DAa3JIMYHbIE H3LENHUs CJIOKHOM
topmbl. HepocraTkoM droponsacra-4 siBASETCS ero XJAafoTeKyuyecTb, UTO
HE M03BOJIAeT MPHMEHATb €ro NpH HH3KOH TeMIeparype B y3.ax, B KOTO-
pBIX HMeIOTCS 3HAUHTEJIbHble MeXaHHYeCKHe HanpsKeHus.

®roponnact-4 NpekpacHO NMOLJAETC MexaHHYecko#l oGpaGotke. Ilo
CBOHM 3JIEKTPOU3OJIALIHOHHEIM CBOACTBAM OH SIBJIAETCS OQHHM H3 JYUIIHX
MarepHajgoB (cM. Ta6a. 1) H WHPOKO NpPUMEHsIeTCA B BBLICOKOYACTOTHOM
TEXHHKE H B TexHHKe cBA3H. Ero OCHOBHBIE XapaKTEPHCTHKH MPaKTHUECKH
He MEHAIOTCA B AManasoHe uactoT oT 50 mo 108 ey, JImwp mpu Goabuinx
yacrortax (10" ey4) HaGnopnaeTcss HeGOJbILOE yBENMYEHHE MHIJeKTpHUE-
CKHX moTepb. ®ropomsacT-4 Halles MHMPOKOe NpUMEHEHHE B KayecTBe
HarpeBOCTOHKOH H30JAUMH (HarpeBOCTOHKHe MpPOBOAA H Kabead H Ap.).

Hcenonbays rufpodo6HOCTD M HCKIIOUHTEIBHYIO HHEPTHOCTH (TOpO-
nnacra-4, U3 Hero 4acTo M3roTaBJHBAIOT HeGoJblive (GOPMOYKH AJs 1O-
JIyueHHs! JeTajlefi H3 3aJMBOYHBIX MaTepHaJOB (KOMIAYHIB, 3MOKCHAHbIE
CMOJIBL H 1D.).

l'loJmpHue NJaCTMACChl C MOBLIMEHHBIMH JHSJEKTPHYECKHMH TNOTEPAMH

MoaAnXAOPBHHUA — 3TO TepMONJACTHUHBIA MarepHas, o6;agaroului
BBICOKOH CTOMKOCTBIO K NefiCTBHIO KHCJOT, lieJouell 1 MMHepaJbHbIX Ma-
cen. OH YacTHYHO PACTBOPSAETCS B CHOXKHBIX 3HPAX, KETOHAX M XJODH-
pPOBaHHBIX yIJIeBOAOpOAax. IIpH BO3NENCTBHH BJIATM y HErO Pe3KO CHH-
KAeTCA BeMHYHHA YHEJNbHOTO IOBEPXHOCTHOrO cOnpoTHBJeHus. Ilosu-
XJIODBHHHJI MOXKeT paboTaTh npu Temnepartype ot —20 go +70° C. Ilpu
JN06aBJIEHHH B NMOJHXJODBHHHJA NiacTHubuKaTopa (HANpHMep, TPUKPEIHI-
docdara) npemenbuHas pabouas TeMmepaTypa cHuxkaercs 1o +50°C.
[pucyrerBue B MONeKyJsie MOMHXJOPBHHWIA NOJADPHOH CPYMNbI 06YCHOB-

NMBaeT MOBLINEHHYIO BeNMUMHY TAHTEHCAa yIrJa JAU3JIEKTPHUECKHX NOTEPhb
(okono 0,01, cm. Ta6a. 2).
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Ta6avua 2

OcHoBHble XapaKTepUCTHKH TepMONJACTHYHBIX MOJAPHBIX
IJIACTMACC C NOBLIMIEHHBIMH JHIJEKTPHYECKHMH NOTEPAMH

g & %
0 . o :.= &
§ |iEZ | B | g8 |Big
°) =T ] E = I E
XapaKTepHCTHKA 5 2 §§§ ] mgf& Ega
= R R ] = = b 3] )
B ExES 5 3 ag B0 R
S8 |S2ss| & 228 | gRE
TIIOTHOCTD, 2/C€M3 . « v ¢ ¢ o o & &« 1.5 1,2 1,2 1,4 2,2
TenaocTofKoCTb, °C + ¢ o ¢ v 0 « 70 70 110 250 200
Mop030CTORKOCTh, °C v+ « & o o » | —355~—60 | —180 —40 —100 —200
KoapdHILHEHT TENIONpOBOAHOCTH,
%‘3. xazfcex-cm-2pad . . . . 2,2 5 5,8 4 1,4
YreabHoe 06bEMHOE 9JIeKTPHYECKOE
8 Jc|onpornaneﬂne, ou«c,up e 101 101 1013 1018 1018
OTHOCHTEMIbHAS  JH3JEeKTPUIecKas
NpOHHILaeMOCTb:
P Ha wactote 50 24 . . . . . 3—5 4 5 3,5 2,3
Ha yactoTe 1 M2y . . . . .« 3—5 3 4,5 3 2.5
TaHreHc yrJja AA3JEeKTPHYCCKAX TIO-
TEepb:
pna wacrore 50 2% . . . . .| 0,03—0,08 0,04 | 0,010,003—0,03[ 0,015
Ha vacrore 1 M. . . . .| 0,01—0,05 0,02 0,04 | 0,002—0,02| 0,01
DnerTpuyeckas NPOYHOCTb, K8/MM . 14—20 18—35 | 20—35 30—140%| 15—20

* BepxHuil NpefieNl OTHCCHTCA K MJEHOMHOMY MaTepuany.

1lInpoKkoe mpHMeHEHHE NOJHXJIOPBHHHJ NOJNYUHN NPH H3TOTOBJEHHU
KabebHBIX 06OJIOYEK H B KauyecTBe 9JeKTPHYECKOH H3OJSLHH TPOBOJOB.

Ha ocHOBe MOJMXJOPBHHHJA BHIIYCKAETCH BHHHUIIACT — MaTepHas
B BHJE JHCTOB HJH TPYO C NMOBBIIEHHOH MeXaHHYEeCKOH MPOYHOCTBIO MO
CPaBHEHHIO ¢ MOJHXJOPBHHHJIOBHM mJacTHKaToM. JleTaJu M3 NMOJHXJOp-
BHHHJIA XOPOLIO CBapHBAIOTCS. BHHHIIACT MPHMEHsIETCH B KayecTBe U30-
JSIIIHOHHOTO MaTepHana TaM, e He TPeGYIOTCS BHICOKHE 3JIEKTPOH30JIs-
IMOHHble CBOMACTBA.

MoaumeTnIMETAKPHAAT, Ha3blBaeMBIi YacTO OPraHHYECKHM CTeKJOM
HJIH TVIEKCHTJIacOM, MPeACTaBisieT ¢o60f NPO3PAUHHI TEpMOMJIACTHUHBIA
Mmatepuan. OH 70CTaTOYHO TBEPJA, XOpoLlo MeXaHuYecKH oGpabaThiBaeTcs,
CTOEK K AeHCTBHIO pa3baBJIeHHBIX KHCJIOT U 1leJoueil, a Takxke OeH3HHA H
MaceJi, pacTBOpsSeTCs B apOMaTHYeCKHX M XJOPHDOBAHHBIX YIJIEBOJOPO-
IlaxX, XOPOLIO cKJIeHBaeTcsi (HalpUMep, NUXJIOPITAHOM).

TTonnMeTHIMETAKPHIAT TPHMEHSIETC KaK KOHCTPYKUMOHHHIA MarTe-
pHajl B CaMOJIETOCTPOEHHH, @ Takxe Oyarofapsi cnocoBHOCTH BEIAENATH
60JbIIIOE KOJHYECTBO I'a30B MOJ BO3XeHCTBUEM 3JeKTpHUecKoft myru npu-
MEHSsIeTCsl B KauecTBe AYTOTacsiiero MarepHala B BEICOKOBOJIbTHBIX pas-
pANHAKAX H JAPYTHX annaparax.

Moanamuapt — 570 TepMONJIAaCTHYHBIE BelllecTBa, CHOCOOHHIE 06pa-
30BLIBATh HHTH W IUIEHKM H3 pacliasa, M o6/ajaiouiue BHICOKOH Mexa-
HHYeCKON MpPOYHOCTBIO M 3JacTHYHocThIO. K HHUM oOTHocuTCA Kampodw,
HeltJIoH H_np. Mopo3ocTOAKOCTh U HArpeBOCTOMKOCTb MONMAMHUIOB HE
BoicokKa. OHH pacTBOpPSIIOTCA B Kpes3oJe, B MypaBbHHON M YKCYCHOH
KHCIoTax. M3 nosMaMHAOB M3rOTOBJSAIOT M3OJNSALUMIO NPOBOMOB, a TAKKe
NpeccyloT PasjHyHEe AeTaJH.

Ha ochoBe nosmamumoB u noiusdHpoB CO3XAH TEPMOMNACTHUHBLN
MaTepHan MOJA Ha3BaHMeM MOJHypeTaH, OTJAMYAlOmMAcs CTOHKOCTHIO
K KHCJOTaM, LlenoyaM, K Bofe H COXPaHSIOUHA 3JEKTPOU30NANHOHHbIE
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cpoiictpa npu Temnepatype no 100°C. Ero xapakTepHCTHKH aHAJOTHUHbL
noinamujiam (cM. Taba. 2), HO OH OT/IMYaeTCH BLICOKOH CTaGU/ILHOCTHIO
napaMeTpPoB KaK NMPH NOBBIUEHHO!H BJIAXHOCTH, TaK H TIPH MOBBLIIEHNOM
TeMnepartype. IlosquypeTaHsl LIMPOKO MPHUMEHSIOTCA JJS TepMeTH3alHH
Pa3MYyHOrO BHZA KOHIEHCATOPOB, a TaKXKe [Js MPOH3BOACTBA 3MalH
caM006/iyKHBAIOUIHXCA TPOBOAOB.

Moanstuaentepedranar, u3BecTHH nOj Ha3BaHHEM JIAaBCaH, OT-
JIMYaeTCcsl BHICOKOH MeXaHHYeCKOH MpPOYHOCTBIO, XOPOIIHMH 3JIEKTPOH3OIS-
IMOHHBIMH CBOACTBAMH M CNOCOGHOCTBIO PaboTaTh B LIHPOKOM HHTepBaJe
temneparyp (ot —65 mo +'155°C, cm. Tabun. 2).

apcaH IIHPOKO TPHUMEHSAETCA B KayeCTBE MENCJOHHON M30JALUHH
B KaTylIKaX HHAYKTHBHOCTH, TpanchopMaTopax u mpoccensx. IIpu mpu-
MEeHeHHH JaBcaHa HeoOXOZHMO NOMHHTb, UTO TOJN AEACTBHEM T[HIPOKCH-
abebiX mpynn (OH) on paspymaercs. [losToMy He peKoMeHAyeTcs mpH-
MeHATh €ro B COUYETaHHH C MaTepHalaMH, HMMEIOLIHMH DHLPOKCHJIbHbIE
TPYINIB, HalpPHMep ¢ KapToHoM, 6ymarolt u T. n. PekoMenmyercs npume-
HATb JIaBCAH B COYETAHHH ICO CTEKJOTKAHBIO MJH JPYTHMH aHaJOTHYHBIMH
MaTepHaJaMH.

MoautpudTOpXAOPITHIEH — 3TO TEPMOIJIACTHYHBIA MaTepuan, u3-
BEeCTHBI NMOJ Ha3BaHHeM TopomnacT-3. B oranume or dropomnacra-4 ou
ABJISICTCA TOJIAPHBIM NH3JEKTPHKOM, YeM U 06ycloBJeHbl ero Gojiee HH3-
KHE 3JIeKTPOH30MALUHOHHBIE CBOHcTBA (CM. TabJ. 2) U TEmI0CTORKOCTb, HO,
uMes 6oJiee XeCTKyI0 CTPYKTYpY, OH o06JafaeT JYYMIHMH MeXaHUYeCKHMH
cBOficTBaMH.

Ilpumensercs ¢oropomnact-3 A1 H3rOTOBJEHHS HEOTBETCTBEHHBIX
3/IeKTPOH30JIALHOHHEIX, HU3KOYaCTOTHHIX feTalseff, Y KOTOPhIX HOMYCKaoT-
Sl TIOBBILIEHHBIE TIOTepH (MJIATHI MPefOXpaHUTENEH, KapKackl M T. 1.).

TepMopeaKkTHBHblEe NAaCTMACChl

TepMopeakTHBHbIE MJIACTMAcchl, KaK TpaBUJO, TPEACTABIAIOT coboft
C/IOXKHYIO CMeCh, BaXKHEHIIKMH COCTABHBIMH YacTAMH KOTOPOR ABJASIOTCA:
CMoJIa, HANOJIHUTENb (IpeBecHast MyKa, XJ0M4aTo6yMarkKHble HJIH CTEKJSH-
Hble BOJIOKHA, aclect, KBapUeBHI NecoK H Ap.), miaacrudukatop ¥ Kpa-
CHTeJIb.

B 3aBucuMocTH OT BHAA MpHMEHAEMON CMOJBI Pa3nUuaoT GeHOMbHO-
dbopmanbnerunneie mnactmacce (deHonnactsl), KpesosodopManbaerui-
Hble, aMuHO-GQOpMaJjbleruiHble W MeNaMHHO-bopMasbIerHaHble IIACT-
MaccH (amuHommacTe). BHA cMosBl BO MHOrOM oOTlpeLensier cBofcTBa
nnactMace. Tak, HanpuMep, aHHIHHO-OPManbIerHAHas CMOJIa MeHee TO-
JISIpHA H TIPH TMPOYHX PABHBIX YCJHOBHAX MJIACTMAacChl HA ee OCHOBE HMEIOT
Jy4ulhe 3MeKTPHUECKHe CBOMACTBA, YeM (EHONMacTHI.

Lns Beex MpPeCCOBAHHEIX H3JeNHH, H3TOTOBJEHHEIX H3 TepPMOPEeaKTHB-
HBIX MJIACTMAcC C HANOJIHHTE/EeM, XapaKTeDHO CHHAKEHHe SJeKTPOH30J5-
LHOHHBIX CBOMCTB MOCJe MeXaHHuecKo# o06paboTkH. DTo o6bACHseTCA
TeM, uTo TpH (Pe3ePOBAHHH WJH CBEDPJEHHH TPOUCXOAHT DAa3pyILEHHE
TOHKOH TOBEPXHOCTHOH TJNeHKH YHCTOM CMoJIbI, MOKPHIBAIOLIEH CHAPYXKH
NPECCOBAHHYIO JeTanb. DTa MIEHKAa UMeeT BHICOKHE 3/EKTPOH3OJSIHOH-
Hble CBOMCTBA H TPENATCTBYET NPOHHKHOBEHWIO BJATH BHYTPb H3JENHS.
Ins coxpaHeHus BHICOKHX 3JIEKTPOM3OJSUHOHHBIX CBONCTB Moc/ie MeXa-
HUYecKOH 06paboTKH 4acTO AeTasu MONONHHTENbHO NPONHTHBAIOT HJH MO~
KPBIBAIOT COOTBETCTBYIOIIHMH BJAroCTOMKHMH COCTABAMH WJH JaKaMH.
TlnacT™Macchl ¢ TMOBHIIEHHLIMH 3JIEKTPOH30JIANUOHIHMH CBONCTBAMH, KaK
MPaBHJIO, OTIHYAIOTCSA KOPHYHEBOH OKPACKNH,

B Ta6.. 3 npHBOAATCS OCHOBHEIE XaPaKTePHCTHKY 3JEKTPOH3ONALHOH-
HBIX CBOMCTB TepMOpPeaKTHBHEIX miacTMace.-ONHAKO HAaLO HMeTb B BHAY,
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Ta6anuua 3
OcHOBHble XapaKTepHCTHKH TepMOpeaKTHBHBIX IJIACTMACC

AHUIHHO- Menamuno-
®cHOMbHBIE | popmanpierna- | $OPMAMBACTHA-
XapakTepHCTHKH 112 CTMacChl HBle TL1ACT- HEIe MnacTMac-
(tbenonnacTh) Maceht CH (aMHHO-
n1acTh)
[notrocts, 2/em® . . . . . 1,6 1,2 1,6
Tennocroikocts, °C . . . .| 100—200 110 120

YnenvHoe oGbeMHOS JIEKTPH-
YyecKoe  CONPOTHBJIERHE,
oM-cM « .« « . . . .| 10°—10 1013 101°—]018

TaHrenc yriia guaneKTPHUECKHX
noreps Ha yacrore 1 Mey | 0,1—0,5 |0,0015—0,006|0,0025—0,05

dnekTpuyeckas MPOYHOCTS,
K8/MM « o v o o v o 5—17 10—16 12—16

4TO CBOMCTBA MJacTMacC B CHJIbHOM CTENEeHH 3aBHCAT He TOJBKO OT IIPH-
MeHsIeMOi CMoJbl, HO M OT BHJAA HamnoJHHTesd. [TosToMy B AaHHo# Ta6-
JIMIle OTYTCTBYeT 3HaYeHHe OTHOCHTENbHOH AH3JIeKTPHYECKOR NpPOHHIae-
MOCTH, KOTOpasi AJs BCEX BUMOB MaacTMacc Kosebaercs oT 4 go 7. DTuM
Ke ompelessieTcs H yKasaHHBIH Tpeles H3MeHeHuH 3HaueHHH TaHrenca
yria AUSJeKTPUYECKHX TOTEPb H 3JIEKTPHYECKOH NPOYHOCTH.

INMeHonnacTu

INenonsacTaMu Ha3HIBAIOTCS IJIACTMACCH C Ta3oBO3AYIUHBIM HaMoJ-
HuTeNeM. B panuoTexHuke HauGoJbliee pacnpocTpaHEHHE MOJNYYHJIH Te-
HOIIACTBI, H3TOTOBJsIEMBle Ha ocHoBse moauctupona (I1C), dexoabro-dop-
MajbIerHiHO# cMoabl u Kayuyka (PP u OK), moauBnHHAXIOpPHAA
(TIXB), kpemuuitopranuyeckoit cmosbt (K-40), monuyperana (ITY) u
9NOKCHAHOA CMOJIBI.

B oCHOBe TeXHOJOTHH H3rOTOBJEHHS IEHOMJIACTOB JIEXHT MEeTOH
BCIIEHUBAHHS CMOJ ¢ MOCJEAYIOLMM HX 3aTBepAeBaHHeM. B pesynbrare
obpasyercs Jerkas Macca ¢ GoJIbIIMM KOJHYECTBOM Nop. B saBucumocTn
OT TeXHOJIOTHM B MaTepuaje MOTYT BO3HUKHYTb JIH60O HE3aMKHYTH, CO-
e/MHEHHEIe ADYT ¢ APYroM sidefikh (B 9TOM Clyyae MaTepHal Ha3BIBAIOT
neHoms1acToM), Ju60 3aMKHYTHIE He COelMHEHHble JPYr € APYroM sueHKH
(B 3TOM ciyuae MaTepuHan HasblBalOT HopomsiacToM). Takas cTpykTypa
ompejensieT M CBOMCTBa MaTepuasnoB. IleHomnacTel o6GaanaioT MeHbiued
TEIJIONPOBOAHOCTBIO, MeHbIllell ra30- H BJAroNpPOHULIAEMOCTBIO H HECKOJIb-
KO TsxKeJiee, UeM MOpOMJIacTHL.

Mop0o30CTORKOCTh MEHOMIACTOB Ha OCHOBE INEePEYHC/EHHBIX BHILIE
cMoa . okoso —60°C. TIlaotHocTs JexuT B mnpemenax ot 0,03 1o
0,22 e/cM’. DnexTpuueckas INPOUHOCTb INEHOMNIACTOB HH3Kad (2—
7 k8/mm) n3-3a GOJBWIOro KOJHYeCTBA BO3LYWHHIX MOP. ATHM Ke 06bsic-
HAeTCS H NOHHIKEHHOE 3HaueHWe YHeNbHOro o6beMHOTO H TIOBEPXHOCTHO-
r0 CONMPOTUBJEHHS.

OcHOBHOE TIpMMeHeHHe TIeHO- M TOPOIJIacThl HAIIH B KayecTse 3BY-
KOTIOTJIOW(AIOIIEro ¥ TeNIoH30AsALHOBHOro Matepuana. OCHOBHble Xapak-
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TEPHCTHKH Hanbojee PACIPOCTPAHEHHHX MAapOK 3JMEKTPOH3OJSAMHOHHBIX
NeHONIacToB, NPHMEHSEMBIX B DajJHOTeXHHKE, NpHBeeHbl B Tabx. 4.

Jlakn ¥ BaseauHooGpa3Hble AUIIEKTPUKU

Jlakn pasnuyaoT NpONUTOUHHE, CAyXKallue [ NPONHTKH HOPHCTHIX
usfiesuit (06MOTOK, MPOKJANOK M T. 0.) C IeJbi0 TPUAAHHS HM BJaro-
CTOAKOCTH, TOBBIUIEHHS MEXaHHYECKOH NDOYHOCTH H TEMJIOIPOBOJHOCTH,
M NOKPOBHBHIE, NpeJHA3HAYEHHbIe IJId yJyylIeHHs BHEUIHEro BHAA H3Je-
JIisl M COHHXKEHHS NOBEPXHOCTHBIX TOKOB. JIJIfl 3allUTHI MOBEPXHOCTH H3-
Hequi 4acTo MPHMEHSIOT 3Mali, KOTODHle NpPEeACTaBJAT coboff JaKku
C BBEJEHHBIMH B HHX HHTMEHTaMH. DMajd YJyylIaloT MeXaHHUYecKHe
CBOMCTBA NOBEDXHOCTH M MPHAAIOT efi OTpeIeeHHYI0 0KPacKy.

Jlaku pasjensloTcs Ha MacasiHble, MaclsHO-CMOJSIHBIE, MacasHO-6H-
TYMHBIE, CMOJIiHbIE, 3 HpO-Lemono3Hbe U Ap. OHH MOryT GbITh BO3AYIL-
HOM OYIUKH, T. €. COXHYTb Ha BO3AYXe MNP KOMHATHON TeMIepatrype, u ro-
psivell CYWIKH, KOTAA /g OTBepAeBaHHA Jaka HeoO6XoJHMa NMOBHINEHHAS
TeMmeparypa.

MacasHo-GUTYMHBIE JIaKH COJepXKaT BhiChIXalOUHe Macia H Ou-
TyMe. OHH Xopowlo pacTBOPAIOTCS B aPOMAaTHUECKHX YIJEBOAOPOLAX
(6ensou1, Toayoa u gp.). IIpakrHyeckd B KauecTBe PacTBODHTENs HCIOJb-
3yeTcsi cMecb GeH3HHA ¢ TOJNYOJIOM. DTH JaKH NPUMEHSIOTCS AJa MPOIHUT-
KH KaTyllek ¥ TpaHcHOpMaTopoB H A HAPYKHOH 3aLIUTH.

Macasino-cMONsiHbIe JIaKH OTJIMYAIOTCS OT Mac/sgHO-OHTYMHEIX To-
BBHIIIEHHON TEMJIOCTORKOCTBIO M KJjeswed crnocobHocteio, OHM pacTBo-
PAIOTCS B XKUAKHX YIVIEBOJOPOJ2X.

d¢upo-nenTi0No3HbIe JAKH (HUTPOJNAKH) TIJIOXO NPHCTAIOT K Me-
Ta/J1aM, XOpOLIO PacTBOPSAIOTCA B alleTOHE, YCTOHYHBBI K JeHCTBHIO MH-
HepalbHbIX Maces, 6eH3HHa M BJard. TaHreHC yria AH3JEeKTPHUeCKHX Io-
Tepb HHTPOJIAKOB BEJHK.

Humposnaku — 3T0 J1ak# BO3LyUIHOR CYIUKH, OHH IIHPOKO MPHMEHSIOT-
Csl B KauecTBe MOKPOBHBIX JIAKOB, TaK KaK CO3JalOT Ha NOKPHIBaeMo ro-
BEPXHOCTH TBepAylo OJecTAlLyI0 NJeHKy. KpoMe TOro, HX MpHMEHSIOT KakK
KJesillve JIaK# B HEOTBETCTBEHHBIX Y3Jlax pajHoanmnapaTyphl.

MMoanxJOpBUKHIOBEE JaKH NPUMEHSIOTCA KAk TOKDOBHhIE JaKH
JLIS 8aUIHTH OT BO3AEHACTBUSA KHUCJAOT, 6@H3MHA, MHHEPAJbHBIX Maces H AP,

TlonucTupoNbHEIE JaKH TNPEACTaBJAOT co6oi DPacTBOPHl TOJHCTH-
posa B GeH3ose, Tosyode M kchaose. OHu 06JafaloT XOPOIKHMH sJ1eK-
TPOH30JIAIHOHHBIMH CBOHACTBAMH, BJIaroCTOAKOCTBIO M MPHMEHSIOTCA B BH-
Jle MPONMHTOYHBIX H KJESUHX JaKOB MNDH H3rOTOBJEHHH OTBETCTBEHHBIX
H3IeJHH BLICOKOYACTOTHOM pajHOanmaparyphl.

Kpemuniiopranuueckue Jaku osaywHo#t cymku K-1 u M-5 nmetor
XOpolye 3JeKTPOH30JALHOHHbIE CBOACTBA M MOBBLILIEHHYIO HaTPEBOCTOH-
kocTb (no 250° C). PacmBopuTesneM 3THX JIaKOB SIBJSETCA TOJYOJI.

Jlak K-1 npuMeHsercs Kak mMOKPOBHBIN, a TakXe mJf TIOAMAasKH
CJI0eB B MpOllecce HAMOTKH KaTylleK WHAYKTHBHOCTH. [Tocse BHICHIXaHHSA
Ha BO3JyXe B TeueHHe 1—2 « mieHka Jaka npuaoGperTaer OJaecTALIUHA BHI.
Cymxka npu Temnepatype okojo 100°C mnoBmmaeT TBepROCTb JaKOBOH
IJIEHKH M €e BJArocTOHNKOCTb.

Jlax M-5 (nmosimopraHocH/iasan) oTJIHYaeTcs MOBBILEHHOM BJIarocToi-
KOCTBIO M MaJbIMH TOTepSAMH, KOTODHIe He H3MEeHSIOTCS NPH TeMmepary-
pax mo 150°C (tg 6=0,0007). B nnamasoHe panuoyacTOT TaHTEHC yrJa
JIMU3/IEKTPHYECKHX TOTEPhb NPAKTHUECKH He B3aBHCHT OT 4acTOThl. Jlak Hc-
NOJB3YIOT 1/ TIOKPHITHA H3fenufi ¥ [AJs NPOMHTKH. Kpome Toro, ero
MOXHO HCIO/b30BaTh I8 CKJIEHBAHUS METAJIHYECKHX TOBEpXHOCTeH
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Ta6aumua 5

XapaKTepHCTHKH HEKOTODHIX JAKOB

KpeMun#iopranu-
T'nudra- YecKHe JaKH
MacastHo- | pego-mac-
XapakTepHCTHKR GUTYMHBIR SIHBIR
JaK JIaK
K-1 M-5
YnenvHoe OGBbEMHOE 3JEKTpHYE-
CKOe CONpoTHBJeHHe, Oom-cm | 1018 101+ 1018 1018
YaenbHoe TOBEPXHOCTHOE 3J€K-
TpHYeCcKoe  CONpOTHBJEHHE,
oM - « .« v v o . lo108 1012 1014 101
OTHOCUTENbHAS JMA/IEKTPAYECKAsT
NPOHHLIAEMOCTh « « « « . . 3,4 3,6 3,5 3,5
TanreHc yria auaneKTHYECKHX IO-
TEPB .« + v 4 e e e 0,03 0,04 0,001 | 0,0007
DnekTpuyeckas IPOYROCTD, K8/M 55 70 70 80

€ KPeMHUAOPraBUYeCKHMH JHAMIeKTPUKAMI ¥ IPYrUMH MaTepHatamu. [Tpo-
Liecc OTBepAeBaHHUs JaKa Jyullle IIPOXOJHT TPH NOBHILEHHON BJIaXKHOCTH.

B rabn. 5 mpuBeieHH 3JEKTPOM30JALHOHHBE CBOACTBA HEKOTOPHIX
naxoB. [Jisi KpeMHHHODraHMYecKHUX JAaKOB TPHUBENEHBI SKCIEDUMEHTalb-

Hble NaHHbIE.

Kpemnuitopraundeckuii saseaun KB-3 —asto npomykt Ha ocHome
KPeMHHAOPraHHYecKod XHAKocTH. HanosnHuTesleM B HeM CilyXuT Genas
caxa (MeJKOLHCIepCHBIH KBapueBHl mecok). ITo BSI3KOCTH KpeMHHHOp-
rasuyeckuff BaseJHH HaNOMHHaeT OOBIYHLIA Ba3eNHH, HO OH He Pa3XkKH-

Ta6auna 6
XapakTepHCTHKH 2JIeKTPOU30JANHOHHOr0 BaseauHa KB-3
Iocne 48 4
B ncxon- Bng;g::a: ’Zf;._ Ipu Tem-
Xapamepuc‘mlm HOM CO- HOCHTEeJIbHOR neparype
CTOSIHBH | gramcHoCTBIO 150 °C
8%
YnenpHoe NOBEPXHOCTHOE CONPOTHBJE-
HHE, OM o = « « « « o v « « . .| 1018 101+ —
YnensHoe 0GBEMHOE 3JEKTPHYECKOE CO-
NpPOTHBJIEHUE, OM-CH . . . . . .| 1018 1014 1014
OrHocuTeNbEAS IM3JIEKTPHIECKas [IPOHH-
naemocTb Ha uactore 1 Mzy . . .| 2,6 2,6 2,2
Tanresc yria AuaneXTpPUuecKHX IOTEPD
Ha gactore 1 Meg . . . . . . . .| 0,0010 0,0010 0,0005
DnekTpuyecKas NPOYAOCTb, K8/MM . . .| 25 22 21
Ay
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Kaercsl M He rycreer mpH Temmeparypax ot —80 po +200° C. Oun o6aa-
[aeT BBHICOKMMH THAPOGOGHOCTLIO H ajre3ueil (cuemieHHeM) KO BCEM Ma-
repHanaM. DIeKTPOH3ONSALHOHEble CBOACTBA €ro BEICOKHE H MaJI0 3aBHCAT
OT YacTOTHl H TeMmepatyphl (TabJ. 6).

Bazenmun KB-3 B nocntennee BpeMst IIMPOKO NPHMEHSETCH JJS 3all(H-
Thl IOBEPXHOCTH H30JIATOPOB OT TOKOB YTEUKH, JJIS 3aLIMTHl MOJYIPOBOJ-
HUKOBBIX MPHOOPOB M 11 APYrHX Leleli. OH He BpeaeH M He TOPHUT, XO-
pOILIO cOXpaHseTcss B 3aKPHITHIX GaHKax. ITOKphIBaeMylO NOBEPXHOCTL He-
06XOJHMO OYHCTHTb ¥ OGE3XKHPHThb, 3 3aTeM MSACKHM TaMIIOHOM HAHECTH
Ba3eJMH B BHJe TOHKOM IJIEHKH, KOTOpasi COXPaHseT CBOH CBOMCTBA IJIH-
TeJlbHOe BpeMsi KaK B anmapaType, Tak M B YCJIOBHSIX HapyXHOH aTMO-
cteprl. B yacTHOCTH, BasesHHOM PeKOMEHJyeTCs 3allHIIATh NMOBEPXHOCTb
OTIOPIIbIX H MPOXOIHBIX U30/ISTOPOB aHTEHH H 1P.

Kaeu

B nacrosiuiee BpeMs paszpaGoTaHO GOJBLIOE KOJMHYECTBO BCEBO3MOXK-
HBIX KJIeeB Ha OocHOBe (eHOJNbHO-popManbaernasbix cMonl (BUAM-B-3,
Gakenurosele, 5®-2, 5®-3, b®-4, 6®-5 BD-6 u xp.), MoueBuHO-DOp-
manpperunaubix (KM-3 u ap.), snokcupseix (13 cmonsr DJ-5 u I]1-6
u 1p.), monusdupueix (AMK) cruponGytunmerakpunatieix (CBM n
BMA), nepxJIOpBHHHJIOBEIX (NepXJIOPBHHHIIOBHI), KPeMHHHOpPraHHYeCKHX
(BKT-3, UIT1-9, M-1, KT-30, M-5), ¢oypunosuix cmMoa (@ u OJI), arax-
XKe Ha OCHOBe KayuykoB (KapGuHoabHbli, [DH-150/B, TepMoKpeoHOBHIH
u 1p.) u nonuyperados (T1Y, ITY-2/10 u np.).

KapOunoabHbiii Kieid XOpOIIO CKJISHBAeT KEPaMHKY, CTeKJO, IJacT-
MacChl, MeTaJJIbl, HePeBO, KOXKY, MeTalJbl ¢ mIacTmaccaMu. CkiaenBa-
HHe TPOHCXOAHMT IpHu TeMnepatype 15—45°C u nasnenun 3—5 &I[/cm?
Kneit mMoxer BhlaepKHUBaTh pabouyue TeMnepanypsl ot —60 mo +60°C
C COXpPaHEHHEeM BBICOKHX 3JEKTPOH3OJSUMOHHEIX cBoHcTB. OH crOeK
K NefCTBHIO BJIaTH, MHHEpANbHbIX Macel, GeH3nHa. B kauecTBe kKaranusa-
TOpa AJIsl €r0 OTBepIeHHs NpHUMeHsieTcs mepekuck GeHsouna (1—3%).

Kaen Ttina B® wHpoko npHMeHsOTCS B PajHOMOCHTENbCKOH
npakTuke. OHH 06J1aJ]aI0T XOPOIIMMH 3JIEKTPOH3OJSIHOHHBIMH CBONCTBA-
MH, HO UMeIOT noBbilleHHble notepu (tg 6=0,05).

Knen B®-2 u bP-4 npuMeHsIOTCS I CKIEHBaHUs METaJI0B, MaacT-
Macc, fepeBa, KOXH, CTEK]IA H KeDaMHKH, TKaHell, METaJUIOB ¢ IJacTMac-
caMmH, pesHHaMH U nepeBoM. CKJeuBaeMble MOBEPXHOCTH MOJXKHBI GBHITh
OYHILEHB! OT DPSA3H M KOPPO3UH M TIIATENbHO NOMOTHAHBI APYT K APYTY.
3areM HX MPOTHPAIOT AUETOHOM HJH JPYyTHM DacCTBOPHUTENEM W BHICYLIH-
BatoT. Ha cklieHBaeMble TOBEPXHOCTH HAHOCAT TOHKHH paBHOMEPHbIN
cJI0i KJest M NOACYIIMBAIOT €ro OkoJMo | # Ha Bospyxe uau 15 mun mpu
temnepatype 55—60° C. Ha oxJsax/JeHHble TIOBEPXHOCTH HAHOCST BTOPOif
CNojt KJesl M NMOACYIIMBAIOT aHAJOTHYHBIM 06pasoM, a 3aTeM JOMOJHH-
TeJbHO B TeueHue | # Beimep:kuBaloT mpu temnepatype 90° C. 3arem. ze-
Tal{ MJIOTHO MPHXKHMAIOT JPYT K NPYry H B TeueHHe 30 MUK BEIIEpKH-
sator npu Temneparype 140—160° C. Kneit BP-4 npu coxpaHeHHH BbI-
JePXKKH 2—3 4 fomycKaeT CHHXeHHe TeMIepaTyphl MOJACYIIKH M OTBep-
nesanus go 60° C.

Ilpu ckneuBaHuM Heranell xaesMu Tuna BD chenyer BHINOJHATDH
crenyiome TpeGOBAKUA: 3a30p MEXAY CKJIEHBAEMbIMH INIOBEDXHOCTAMH
JOJKeH ObiTh He Oonee 0,05 mm; meranu M3 HepKaBelolleHl cTaIH JOMK-
HB GBITb OYHILEHH (NEeCKOCTPYMHBLIM amnapaToM), a H3 MIOPATIOMHUHHS
aHOAMPOBAHK]; YHEJbHOE JiaBJeHHe IIPH CKACHBAHHH IOJIKHO GOHITb 5—
20 kl[cm2.
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AKpHNOBBIA KJed TpUMeHsIeTCs AJSl CKJIEHBAHHS NOJHMETHIMETA-
kpuiara (opramuyeckoro crekia). On npencrapaser co6oit pacTBop opra-
HHYecKoro crekaa (2—3 wactu) B muxaoparae (97—98 yacreit). O6pa-
3yeMBI}i 1LI0B BJ1arOHENpPOHHIaeM.

CkJ/eHBaeMble NOBEPXHOCTH NOJKHb OHIThb IVIOTHO NOJOTHAHH APYT
K APYry H o6e3xHpeHHl, HanpuMep, aneroHoM. [ToxrorosienHEe NOBEPX-
HOCTH CMaYHBAIOT JHXJODP3TAHOM WJIH aueToHoM. Uepe3 1—2 mur HaHO-
CAT TOHKHUH CJIOH KJest H IOJ AaBjeHHeM -0Kolo 3 «I[cm? cKieuBaeMble
JeTali BhlAepKUBAOT 6—8 «. O6pasyeMblfi NpPH CKJIEHBAHHH IUOB BJaro-
HENPOHHIlaeM,

Jnst nonyuenust GoJiee MPOUYHOrO WIBa CJefyeT NPHMEHHTb KJeH TH-
na B®.

TepmonpeHoBblfi Kaedl CHOYXHUT HOJas CKJIEHUBAaHHA MeETa/JIOB C pe-
3uHaMH. PacTBopuTeneM 3TOro kijest siBJseTcs cMech OeH3oja ¢ GeH3H-
HoM B npomopuud 2: 1. Kneft Bnaarocroek, BHOPOYCTORYHB M BHIIEDKH-
BaeT paGoune Temneparypul oT —40 go +70°C.

Jlnst cKNeMBaHMs METAJJIOB ¢ Pe3HHAMH MOXeT NPHMeHATbcs Kiaeit 88.
TexHOJIOTHS CKJIEHBaHHS TaKkas XKe, Kak U [JIs PE3HHOBOTO KJes.

INOKCHAHBIE KJEH TNPUMEHSIOTCS JJsi CKJEeHBAHMS  MeTaslIoB,
mjacTMace, IepeBa, CTeK/1a H KeDaMHKH, METasJIoB ¢ IJIaCTMAaccaMH H Je-
peBoM. B 3aBHCHMOCTH OT MPUMEHSIEMOrO OTBEDAUTENs Pas3HyaloT KJeH
XOJIOJHOTO H Tropsiuero OTBepaeBaHus. HauGoublllee pacmpocTpaHeHHe
NOJYYHIH KJIeH XOJOJHOI0 OTBepAeBaHus.

ITogroToBKa CckJeHBaeMbIX NOBepxHOCTe#f o6biyHasi. CKienBaHue
IOJIXKHO IPOH3BOJHUTHCH NPH TeMmnepaType He Huxke 15° C. Ilepen cknen-
BaHHeM B kaeft wau cMmony DJ-5 wau (-6 BBOAAT OTBepAHUTENb NOJM-
STHJIEHNONIHaMHH B KoauyecTBe 10% M T aTeqbHO NmepeMellMBAalOT B Te-
yenne 10 mun, npu 3mOM Heo6X0qHMO COGMIONATh MePhl NPeJOCTOPOKHO-
CTH, yTOOBl OTBEpIHMTEJNb HJH HEOTBEPAEBLIAast CMoJia He Iomajnana Ha Ko-
Xy pyk. ITocne BBereHHsI OTBepAUTENsT HEOOXOXHMO KaK MOXKHO CKopee
HCMNO0Jb30BaTh KJeH, Tak kak yepe3 1,6—2 # on sarsepneeT. CkieHBaHHe
NPOH3BOJAHUTCS MPH KOMHAaTHOH Temneparype mnon jasieHuem 0,5—
4 «I'[cn? B TeueHue 24 4. [Tocsie 3TOrO KeNaTeNbHO CKJEHBaeMhle JeTalH
nporpers 4—6 4 mpu Ttemmeparype 150°C (31-5) wuam 80—100°C
(24-6).

ITpenMylecTBOM 3MOKCHIHOTO KJjesl IBASeTCs ero CrnocoGHOCTb 3a-
TBEpPJEeBaTb DABHOMEPHO MO BceMy 0GBbeMy.

ITpouHOCTb KJ€EBOTO IIBA He 'MEHseTCs TPU NOBLILIEHHH TEMIIEpPaTy-
pot 1o 80° C. Ilpu panbHefieM yBeqUUeHHH TEMIEPaTYpPHl MPOYHOCTb CHH-
xaercs u npu 110° C cocrasaser 50% mepBoHauaJBHON BeJHUMHBL.

st ckieMBaHHs Pe3HH C MeTajlnaMH MPHMeHseTcs Kiaell «Jlefiko-
HAaT».

Monunaupo-yperanosniit kaeit IMY-2 npuMeHsieTcss AJst CKIEHBAHUS
MeTaJJIoB, MJIacTMace, pe3HH, JepeBa, KepaMuku U creknaa. Kneit ITY-2/10
NPUMeHsSIeTCsT JJIsT CKJIEHBAHHS METaJJIOB ¢ IUTaCTMacCaMHU H [epPeBOM.

ITpeuMyitecTBOM 3TOro Kjes sIBJAseTCSl UWIMPOKHH HHTepBas pPaGouux
temneparyp (or —80 qo +150°C), a TakKe TO, 4TO KJed COXpaHSeT
3/1eKTPOH3ONSIUHOHHEIE CBOHCTBA B TeYeHHE JJIHTENBHOIO BPeMeHH.

CKienBaHHe HEMeTaJIHYECKMX MaTePHAN0B MeXAy CO0GOi
M ¢ MeTaJJaMH

Ipu cknenBaHMM HeMeTAaNMMUECKHX MaTePHANOB MexJy Cco60f u
C MeTalsnaMH HeOOXORMMO YUYMTHIBATH CTeNeHb aAre3WH IOBepXHOCTel
JABYX pasJMYHbIX MaTepHanoB. KpoMe TOoro, HeO6XONHMO YUYHTHIBATb, UTO
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¥ cKleuBaeMblX MaTepuajoB MOryT GuITb pas/HuHble du3HueckHe cBOMCT-
Ba (TeNJOCTOHKOCTh, KO3 (QHIHEHT pacluIupents U Ap.).

TepMonnacTHyHble MaTepHanabl NpH BO3ACHCTBHHM HEKOTOPHIX pacTBO-
pHTe/seil MOryT HaGyXaTb HJH PacTBOPsATbcS M Gaarogapsi’ 310My CKien-
BaioTcst Ge3 NMpHUMEeHEeHHs CllelHastbHBIX KJaeeB. K TakuM martepuajnam OT-
HOCSITCS, HalpUMep, NOJMMETH/IMETaKpHIaT, MOJHCTHPOJ, MOJHBHHHIXJIO-
pHA H ID.

B ta6n. 7 npuseneH mepeueHb HauboJee pacnpocTpaHEHHBIX B PajHo-
TeXHHKE KJCEB H YKa3aHbl MaTepHaJjbl, KOTODble HMH CKJEHBAIOTCH,
a B Tabs. 8 — kpaTkas TEXHOJOrHs CKJIeHBaHHSA.

CkJeHBaHMe NOJHCTHPOJA NPOHU3BOAUTCA TaK Ke, KaK M OpraHu-
YecKoro cTeksa (CM. aKpUJIOBHIA kJaell). B kauecrBe Kjaes NpHMeHsETCS
pacTBOp NOJHCTHPOJA B OeHsoje HJH Kcuaone. [ToaHCTHPON CKJeHBAIOT
nox jgasiesueM oT 3,0 mo 7 k[/cm? B TeueHne 24—48 4 Npu KOMHATHOH
TeMIeparype.

CkaenBaHne BHHUIIAcTa ocyuiectBiasercs 10—20%-ubiM pacTBo-
pOM NepXJOPBHHHIA B MeTHJeHxJopuge uau 13%-HEIM pacTBOpoM mep-
XJIOpBHHHJIA B AMXJOp3TaHe.

INonroroBka ckjenBaeMbix noBepxHocTeli obbiunasi. Ilepen ckienBa-
HHeM TOBePXHOCTH TPHXKAbl NMOKPHIBAIOT TOHKHM CJIOEM Kies C IPOMexy-
TOYHOM NMOACYIIKO# Ha Bo3nyxe B TedeHne 10—15 mun. Cxiensanue 1po-
H3BOAAT NOJ AaBjeHHeM okoso | x[/cm? B TeueHue 24 4.

Ipu cknenBaHMM BUHHIJIACTAa ¢ MeTa/UIaMH CKJeHBaeMble NOBEPXHO-
CTH HYXHO TIIAaTeJbHO OYHCTHTb (NecKOCTpYHHBIM ammaparoM) H o6es-
KHDHTb. 3aTeM NOC/]eL0BaTeNbHO HAHOCAT TPU cyost 10%-Horo pacrsopa
NepXJOPBHHMIA B METHJIEHXJIODHAe C NPOMEXKYTOYHOH NOACYIIKOH Tiep-
BBIX ABYX CNnoeB B Tedenue 1—1,5 «; nocneguuit cioit cymar 16—I18 «.
IMepen cknedBaHUEM MeTaJIHYecKoe H3JielMe HarpeBaioOT 10 TeMmepaTy-
pbt 130—140° C, coenuHSIOT ¢ BHHHINIACTOM IiDH HeGOJBIIOM JaBJeHHH H
BHIIGDKHMBAIOT NIPH 3TOH TeMneparype okoJo 1 «.

CKneuBaHHe CTeKJa MM KePaMHKH MeXAay co0ofi M ¢ MeTalnaMH
M IJIaCTMaccaMH OGBIYHO OOYLIECTBISETCA YHHBEPCANbHBIMH KJESMH THIA
B® unH 3N0KCHIHLIMH KIesMH.

Ipn cKIeMBaHMH MaTepPHANOB Ha OCHOBE KayYyKOB C IJIacTMac-
CaMH WJIM MeTal1aMH HeoOGXOJHMO NOATOTOBUTb COOTBETCTBYIOLIMM 0Gpa-
30M NOBEPXHOCTM ® MONo6paTh KJjel, yXOBJETBODSIOHA KOHKPETHBIM
yCOBUSIM 3KCIVTyaTaluH. B ofleM clydae MOXKHO DEKOMEHIOBATb KJeH
Tuna B®, snokcuAHble H HEKOTOPble MpPyrHe cHelHallbHble MapKH.

CkienBaHHe KPeMHHAOPraHMYecKHX DPe3MH M MaTepHAJOB Ha HX
OCHOBE OCYLIECTBJSETCH C TOMOLIbIO KPeMHHAOPraHHYeCKOro TepMOCTOH-
koro kaes KT-30. On oGecneyuBaeT BLICOKYIO NPOYHOCTb KpPeIJIEHHS Me-
TannoOB M PE3WH HA OCHOBE HOBBIX CHJHKOHOBHIX kayuykoB (CKTB,
CKTB-1 u CKT3). KieeBoe coenuHeHne BOJOCTOHKO M MOXKeT paGoTaTh
npu Temnepatypax ot —60 no +200°C, nomyckaeTcs KpaTKOBpeMeHHOE
noBbluleHHe TeMnepatyphl ao 300° C.

INMpouecc cxnenBanust o6blunbld. Ilepex cKienBaHHeM DE3HHBI C Me-
TaJJIOM TIOBEPXHOCTh METaJ1a 06pabaThiBalOT METaNIHIeCKHM NECKOM HJIH
HaxaayHoi Gymaroft Ne 24—36 u 06e3KHPUBAIOT pacTBopuTeneM (GeH3H-
HoM). IToBepXHOCTb pe3uHH MOArOTABAHBAIOT OGBIYHBIM cnocobom. Kieit
HAHOCAT TOHKHUM POBHHIM CJI0eM H BBEIIEPKHBAIOT Ha Bo3ayxe 5—10 mun.
3artem CckJeHBaeMble MOBEPXHOCTH COEAMHAIOT W BHIEPKHBAIOT NOA Ha-
rpy3koft (0,2—0,3 xI'/cu?) B TeueHue 48 4 mpH KOMHaTHOH TeMmeparype.
IpopomxuTenbuoctb xpanenus kiest KT-30 okomno 3 mec.

DeKTPOU3ONALMONHbIE CBOACTBA KJEEB OMNPENENsIOTCS B MepBYIO
oyepenb TEM MOJHMEDOM HJH CMEChIO NOJNMMEPOB, Ha OCHOBE KOTOPHIX
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TaGamua 9
aﬂeKTPOKSOHﬂuKOHHHe xapax’repucruxn IJEeHOK KJjeeB

bB®-2 u Bo-4
IMocse BHAepsHBa- | [10CTe BHIEDKHBA-
HEAA B CyXO# aTMoc- | HHA B cpelle c OT-
tbepe HOCHTE TbHOR %na)x-
XapaxTepHCTHKH Mkf,';’;" Hocrsio 98%
1 cyrku |3 cyToK | ] cyTKE |3 cyrok
Y}lenbnoe TIOBEPXHOCTHOE
3JIEKTPHYECKOE COpO-
THBJIEHHE, OM . . . . b®-2 2.1012 | 2.1015 | 2.1012 | 6.10¢
bd-4 2.1012 | 2.10* | 6-101¢ | 1.1015
Y nenbHoe OGbEMHOE 3JIeK-
TPHYeCKOe COIIPOTHUB-
nenue, om-cm. . . .| BD-2 5.1014 | 3.1015 | 4.1015 | 4.1014
bd-4 2.1014 | 2.101¢ | 6.10 | 5.1018
OTHOCHTE/IbHAS NU3JIEKTPH-
yeckas poHHI@emMocTh |  BP-2 3,2 3,3 3,5 4,2
bd-4 3,0 3,0 3,3 3,8
TaHreHc yria JAU3JeKTPH- .
yeckux moreps ., ., .| B®-2 0,09 | 0,03 | 0,04 0,03
BP-4 0,03 0,03 0,05 0,06

kJell uarortosieH. IlosToMy mpu Bblfope KJjest, KOTODHIA JoJKen 06sa-
IaTh OTpe/leEHHBIMH JU3JEeKTPHYECKHMH CBONCTBaMH, HEOGXOMMO OPHEH-
THPOBATbCsI ‘HAa COOTBETCTBYIOLIHE CBOHACTBA moaumepa. [ToMumo Toro, xe-
006XONMMO YUYHTBIBATb NEHCTBHE BJIArCH, TEIJa, X0JOAa H IPOYHX BHELIHUX
takTopoB. B HeKOTOPHIX cllyuasix A/l BHIIOJHEHHS T€X HJH MHBIX YCJO-
BHH 3KCIJIyaTallHd MPHXOLUTCH INPHHHMATh KOMIPOMMCCHBlE peIEHHS.
Hanpumep, nonyuath mpouHbi KJeeBOH IIOB HJH GoJlee TemIOCTOHKOE

TaGauna 10
DaeKTPOU30JAUNOHHEIE XAPAKTEeDUCTHKH WIEHKH Kiesa PJI-4
B ucxox- | MMocse 24« | I1pn Temme-
XapakTepHCTHKE HOM cO- npe6GHIBa- paType
CTOSTHHH HHA B BOZE 115 °C
YrnenbRO® TIOBEPXHOCTHOE 3JEKTpHye-
CKOE COTNpOTABJEHHE, OM . « . . .| 1,5-1014 2.1014 —
YnensHoe ofGbeMHOE 3JEKTPHYECKOE CO-
TPOTHBJICHHE, OM-CM « « « & o . 4.1014 7-1012 5.101
OTHOCUTENbHAS JIM3JEeKTpPUUeCKas Ipo-
HUUaemMocTh Ha yactote 50 2y . . 10,7 7,2 —
Tanrenc yrsia Au3/IEKTPHYECKHX TOTEDH
Ha yactore 50 24 . . . . . . . . 0,02 0,1 —
ek TpHUecKas TPOYHOCTb, Ke/mm ., . .| 130 55 176
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Ta6naua !l
SJeKTPOH3ONANHOHABlEe XapaKTePHCTHKH NJeHKH Kiaes $-10

° TMocne 48 1
Ilpu Temmepatype, °C npeGama iy

B Cpefie C OTHO-
XapaKTepPUCTHKH CHTEJbHOIT

+20 +250 —60 BIaXHOCTBIO

989,

YzenpHoe TOBEPXHOCTHOE 3J€K-
TPHYECKOE  COTMPOTHBJ/EHHE,
OM v v v v v v v w210 —_ — 9.1014

YaenbHoe o6bEMHOE 3JEKTpHYe-
CKOe compoTHBieHHe, oM-cxu [ 1.10'% | 8.10% | 7.10¢| 2,10

TanreHc yria JOu3eKTPHYECKHX
noTepe Ha vactore 1 Mey .| 0,02 | 0,002 | 0,02 0,03

AnekTpUYECKass IPOYHOCTh, K8/mm | 91 — — 85

COelMHeHHe NyTeM NPHUMeHEHHS KJes, HMEIOIero XyAILIHe 3/1eKTPOH30/s-
IHOHHBIE CBOMHCTBA.

B ta6a. 9, 10, 11 mpuBonsATCcA sKCIepHMeHTabHble HaHHBIE N0 3JIEK-
TPOM3OJALMOHHLIM CBOMCTBAM XOPOLIO 3apeKOMeHAOBaBIIHX cebs Iile-
HOK u3 KiaeeB Tuna B®, OJI, ®. XopomwHMH 37€KTPOU30JANUOHHEIMH
cBoiicTBaMH o6naznarot nyenku kaes KT-30 (ta6m. 12).

CkJIenBaiHe MeTaJHYeCKMX KOJMAYKOB CO CTEKJISHHBIMU HJaH dap-
topoBbIMH TPYGKaMH NpH PeMoHTe TPYOUaThiX npelOXpaHHTesel ocy-
IIECTBJASETC CIelHaNbHBIMU macTaMd. I cKJefiku CO CTeKASHHBIMH
TpyGKaMy NPUMEHSIOT ClIeAYIOUHH cocTaB: Okuch Meau — 20%, Haxnay-
HHA nmopomok Ne 60 — 20%, xumkoe crexso — 60%. Haxpmaunniii mopo-
IWIOK H OKHCb MEJH 3aCHIMAIOT B XXUIKOE CTEKJO U PACTHPAOT 10 TOJY-
yeHus omuopoxHo#i Macchl. ITocne cknefikm JeTanu BHICYIIHBAIOT B Teye-
HHe ABYX yacos npH Temmepatype 100°C c mocaenymomell BbepKKOH

Ta6aunma 12
DJIeKTPON30JANHOHHbIE XapaKTePHCTHKH WieHKH kJjes KT-30

TMocae 48 » mnpe-
B ucxod- | Guisanus B cpe- | [IpH Temne-
XapakTepHCTHKH HOM CO- e ¢ OTHOCH- patype
CTOSIHRH TeJsbHOH BI1aX- 200 °C
HOCTbIO 989,

YaenvHoe 0GBEMHOE 3JIEKTPHYECKOe
COTIpOTHBJIEHHE, OM+CM .+ . « .| 3.10'8 2.101¢ 8.10'2
OruocuTesnbHasi  AM3JNEKTPHUYECKas
TIPOHHLAEMOCTh  Ha  YacToTe

I Meg . . .. oo 000 3,6 3,6 3,5
TaHreHc yraa IH3JEKTPHUECKHX TI0-

Teph Ha uactote 1| M2y . . . 0,0015 0,0046 0,0020
dnekTpuyecKkas NPoOYHOCTh, K8/mm .| 120 44 100
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npu 20°C B Teyenue 12 «. Takas nacra BHuepXuBaeT TeMNepaTypy A0
400° C.

Jna ckiaefikn MeTaNIMYeCKHX KOJMaukoB ¢ (apdopoBbiMH TpyOKa-
MU MPHMEHSIOT CMech PaBHHIX BecOB 0aKeNIMTOBOrO JaKa M ‘HaXKJayHOro
nopouika, Cyllika pou3BOxHTCs 2 4 npu Temneparnype 140—150°C ¢ mo-
CEAYIOUHM MEAJEHHBIM OXJIaKAeHHEM.

Ins repMerusamuu nprHOOPOB B NelsX 3aUIMTHl OT BO3NEHCTBUSA
BJIATH MIPHMEHSIOT CHEeNHasbHYyIO IacTy, cocTosuylo u3 43% xanudouu
(mo mecy), 22% Bocka, 22% o3okepura, 8% MamwHHOro Macia u 6%
sMmaneBoit kpacku Ne 2086. Lser macTel yepHbifl. Jn mosiyyeHus 3au(ur-
HOTO I{BETA JOCTAaTOYHO 030KEPHT 3aMEHHTb UePe3HHOM, a8 IMalb — TyCTO-
tepToil Kpackofi Tuna 4BO B Tex XKe KoJuyecTBax.

IMacTa roToBHTCS HarpeBaHHeM BCEX COCTAaBHHIX uacrefl (KpoMme Kpa-
CKH) VIO NnaBJjeHds H BHepxuBaeTcs npu Temmeparype 130—140°C
B TeueHue | 4.

Kpacky kunstaT oTgenpHo 5—10 mur 1o BHIIEJIEHHS JeTyYuX Be-
1IeCTB, 3aTeM N06aBJSIOT K OCTHIBIIEH OCHOBHON Macce M TepPeMeIlHBaIoT.

Lleanono3xHbie MaTepHaNBI

OCHOBHBIM CHIDbEM I1 M3TOTOBJIEHHSI BOJIOKHHCTBIX OPraHHYECKHX
MaTepHaJoB CHyXKaT Mu00 PacTHUTeJbHBElE BOJOKHA (XJ/OMNOK, JOH WJIH Clie-
nHanbHoO o6paloTaHHas JpeBecHHa), JMHOO CHHTETHYECKHe MaTepHaJbl
(aumeraTHBli mIENK, KaPOH).

Bce opranuyeckde BOJOKHHCTbIE MaTeplasbl NOPHCTHL H 06Ja1aloT
60JIbINOA THrpOCKOMHUHOCTBIO. [{/ obGecneyeHusi BIarocTOMKOCTH H CO-
XpaHeHUs 3JEKTPOH3OAIUOHHBIX CBOHCTB 3TH MaTepHaJbl MOABEPrarTcs
TIPOMHTKE.

ByMara usroraBiuBaeTCsl W3 JpPEBECHHBI XBOHHBIX IOPOJ, M B MPO-
necce o6paGOTKH BOJOKHA HMEIOT MPeo6Jafalllyl0 ODHEHTANHIO BIOJIb
IBHXKeHHs Oymard. DTuM 0oObsicHSIeTCS TO, YTO B NMONEPEYHOM HampasJe-
HHH TPOYHOCTD ee HHXKe, 4eM B MPOXOJbHOM.

Llnpokoe mpuMeHeHHe NOJyYHJa KOHIeHcaTOpHas Gymara, Kofopas
ornmyaercs MaJgoi tomuuuofi (or 0,004 mo 0,022 mm) M NOBHIMIEHHON
naotHocTbio (1,17—1,25 2/cm?). MakcuMmanbHasi ee paGoyast Temmeparypa
ne Bhme 90—100°C, Tak kak npu 110°C DpPOMCXOAHT ee paspylleHwe.
TiatenbHO BHICyIIEHHAS H NPOMUTaHHAs TpaHcGOPMAaTOPHBIM MacjoM 6y-
mara umeer £=3,7, tg8=0,002, a snaexTpHyeckas NPOUYHOCTb ee COCTAB-
asiet 12—15 ke/um ua yacrore 50 ey.

Kpome toro, Beimyckaercs TejaedonHast Gymara, ToJKEa KOTOPOH €O-
crasasier 0,05 mM, a MIOTHOCTb — MeHbIlle, YeM KOHIEHCATOPHON GyMard.
Tenedponnas Gymara MoxeT ObITb [pa3/JHYHBIX I(BETOB.

AnekTpoTeXHUUeCKHA KapTOH OT/aMYaeTcs OT OyMaru MOBBILIEHHOMH
romuuHoit (ot 0,1 qo 3,0 mm). KapTon, npuMeHsieMHi#t 11 PaGoOTH B BO3-
IYIHOH cpele, B 3aBHCHMOCTH OT Ha3HaYeHHS BBHIIYCKaeTcs TPEX Mapok:
3B, 3BC u IBT. daektpuyeckas MPOYHOCTb KapTOHA ToauuHOH oT 0,l
no 0,5 mm mocle CyWKH cOCTaBJIseT (B 3aBHCUMOCTH OT Mapku) 11—
13 k8/mm.

KapTousl HamuM mupoKoe NpHUMeHeHHe B KauecTBE NPOKJIaZ0YHOrO
Marepuaja mMpH HM3TOTOBJEHMH KaTyuwlek TpaHc(hopMaToOpoB, gpocceled
u jp.

CnouCTHe NAACTMAcChl HAULIH LIHPOKOe pacCnpoCTpaHeHHe B Ka-
YeCTBE KOHCTPYKUHOHHBIX M 3JIEKTPOM3OJSLUOHHEIX MaTepHajoB. B 3a-
BHCHMOCTH OT HAMOJHHUTENs Pa3JHyaloT ABa OCHOBHBIX BHAA CJOHCTHIX
MJIaCTMACC: TE€THHAKC M TEKCTOJHT.
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TerMHakc — 3T0 MaTepHal, NOJyuyaeMblli MeTOLOM TrOpsiuero Impec-
coBaHusl GyMary, NpONHTAHHOH HEHONbHBIMUH CMOJIAMU.

TeKCTONMT — 3TO MaTepuas, moJydYaeMblifi aHAJOTHYHO TeTHHAKCY,
HO OH COCTOHT M3 NPONUTAHHOH TKaHH. DJIEKTPOM3OJSUHOHHBIE cBONACTRA
reTHHaKca M TeKCTosuTa OJIM3KH, HO INOCJHeIHUH oTaudaeTcss GoJsee BbICO-
KHMH MeXaHHYeCKHUMH CBOHCTBaMHU.

Terunakc mapok A, B, B, Be, I' u [l npuMmensiercs B anmnaparyve,
paGoraionleft Ha npcMblLLIeHHOH YactoTe (50 24), a Mapok AB, b, I's u
JIB— B pajuoannaparype, TpHYeM TeTHHaKC AB IpPHMeHsieTCs B pajHo-
yCTaHOBKax oOLIero HasHaueHusi, BB — B TenedoHHBIX ycTaHOBKax, B—
B BBICOKOYACTOTHBIX M TeJeOHHBIX ycTaHOBKaxX, I's u J[B — B BEICOKOYa-
CTOTHBIX YCTaHOBKaX, TPH 3TOM [IB NpHMeHsieTCs B OCHOBHOM KaK @a-
HeJbHBIH MaTepual. [eTHHaKC BCeX MapoK npefHa3HaueH Juisi paGoThl Ipu
Temneparypax or —60 no +105° C.

Jns paGoThl B 'BLICOKOYACTOTHOM annapaTtype IpPUMEHSIeTCH TEKCTO-
aut Mapku Bu. OT retuHakca OH OTJIMYAETCS NOBBHILEHHOH MeXaHHUYeCKoi
[IPOYHOCTBIO H MeHbIlell BJjaronorsomaeMoctslo. OH mpelHaszHaueH AJd
paboTHl Ha BO3AyXe M B pajuoannapaType NIpd TeMunepartypax ot —60 1o
+105°C.

Texcronur mapok IIT cToek X peficTBHIO MMHEDaJbHBIX Macesa H
GeH3uHy, a Mapku Bu MeHee cTOHKH K JAeACTBHIO MUHEDAJbHBIX Macel.

CTEKJOTEKCTOJNHT OTJIHYAEeTCs HaWUMEHbleHd BJIaromoryomaeMocThio,
JYYIIMMM, YeM Y TeKCTOJHTa, MEXaHHYeCKHMMH CBOHCTBAMM M MOXKET
paGorath npH TeMneparypax oT —60 mo +130—180° C.

Crexnorexkcroiur Mapok CT u CTK croek X mefCTBHIO pacTBOPHTe-
Jiell, HO YyBCTBHMTEJIEH K MUHEDaJbHBIM MacjaM U GeH3HHY.

B Tabn. 13 npuBeseHbl OCHOBHBIE XapaKTePHCTHKH HanboJsee pacnpo-
CTPaHEHHBIX B PaJMOTEXHUKE MapoK reTHHaKca M TeKCTOJMTa (CTekJso-
TEKCTOJIUTA).

S.IIOKTPOHSOJ'IHHHOHHHC JAKOTKAHA H JHMNKHE JEHTbI

JlakoTKaHb — 3T0 THOKMH 3/aCTHUHLI MaTepHaJs, TpPELCTABJAL-
muil co60f TKaHb, MPONHTAaHHYIO JakoM. Ilo Buay NpuMeHsieMON TKaHU
pPasJuyaloT: CBET/IBe M uepHhle xJonyaToGyMaxHele Jakotkanu JIXC,
JIXY; cBeruable menkosule sakoTkanu JIIIC; cBeT/ible M YepHBIE CTEKJIO-
tkaHu JIC; kpeMHuiloprannueckue crekaorkadu JICK.

YepHas xJonyaToGyMaXkHasi IaKOTKaHb OTJHYaeTcs Gosiee BHICOKUMH
3JIEKTPOH30JIALLHOHHBIMI CBOACTBAMH U TMOBBIIIEHHOH BJIArOCTOHKOCTBIO.

IllenxoBble TAKOTKAHH OTJIHYAIOTCS OT XJONYATOOYMaxKHBEIX MeHbuel
tosuHoA (zo 0,004 mm) M NPUMEHSIOTCS B TeX CJAYYasiX, KOTA4 OpH Ma-
JIofl ToJILKHE HeOGXOMMMa IOBBLIIIEHHAS 3JIeKTPHYECKAsl MPOYHOCTS.

KpeMuufiopraHuueckie JIAaKOTKaHH XapaKTePU3YIOTCSl MaJjod 3aBHUCH-
MOCTbIO 3JIEKTPOH30JSIHOHHBIX CBOACTB OT TEMIEPaTypH U BJAarH U MOTYT
posaro paGoratbh mpu TeMrneparype no +180°C, B To BpeMs Kak i1
XJonyaro6yMaxHbIX JIAKOTKaHeH [OlycKaeTcsl TeMmepaTypa He Bblule
105° C, a nas crekaoTkaHei — He Buime 130° C.

B TaGa. 14 npuBeneHbl OCHOBHBIE XapaKTEPUCTUKH IPHMEHseMBIX Jla-
KOTKaHef.

JIaKoTKaH¥ IIMPOKO IPUMEHSAIOTCS MPH H3TOTOBJEHHH OOMOTOK, KaTy-
mex TpaHchopMaropos, Apocceselt H B JAPYTHX H3AGMHAX B KayecTse
MeXKCJIOHHOA H KOPNYCHOH H30JSLHH.

JIunkHe JeHTH HAa OCHOBE CTEKJOTKAHH H KPeMHHHOPraHHYeCKHX
JIAKOB IIHPOKO NDHMEHSIOTCS IPH H3OJALMM KATylleK HJH APYTHUX H3je-
JIMH, Koraa HeoGXOMUMO cPa3y e NMPOH3BECTH MEeXaHAYeckoe CKpemJeHHe.
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Ta6auna 14
XapaKTepUCTHKH JJEKTPOU30JAL HOHHBIX JaKoTKaHel

XnonyaToGyMaxHEEe m KpeMunit-
eJIKOBast | Opranuye-
XapakTe pHCTHKH JIIc phoieiy
JiIXc J1X4 JICK
YaenbHoe 06BEMHOE 3J1eKTPHYECKOE
CONPOTHBAEHHE, OM+CM . . . .| 1012—]01 1012101 10181014 10131014
OTHOCHTeNbHAS  JHIJEKTPHUECKas
NPOHHUAEMOCTb Ha  4acTOTe
5024 . o o o ¢ v v 0w ool 4,0—4,6 OkoJso 4 3,8—4,5 3,0—4,2
TaHreHc yraa JH3JEKTPHYECKHX No-
Tepb Ha gacTore 50 24 . . .| 0,05—0,2 | 0,03—0,05 | 0,05—0,08 0 03—0 06
DnekTpuueckas NPOYHOCTDb, K8/MM . 20—30 40—60 40—60 40—50

ToToBoe H3fejue NoOxBepraloT TepmooGpaborke (Cylrke) mnpH Temlepa-
Type okoJo 180°C u noJIyYalOT MOHOJHTHYIO H30JALMIO C BBICOKOH Ha-

rpeBOCTOHKOCTBIO.

OTJIABJIEHHE

TFaaBa nepBas. JIHIIEKTPHKM B 9JEKTPHYECKOM TmoJe
ITonsipuaanuss AH3JNEKTPHKOB

DJIeKTPONPOBOJHOCTE  LHINEKTPHKOB

TloTepn B pH3JEKTPHKAX
TIpoGolf  IM3/MEKTPHKOB

I'masa BTopas CpoficTsa ¥ NpHMeHeHHe JHIJIEKTPHKOB

HenonsipHble mJIacTMaccel

MH TOTepAMH

Lo
1

C MaJnabiIMH JH3JIeKTpHYEeCKH-

. 14

ITOJIﬂprIe nJjacrMaccel C IIOBblLI.[eHHbIMH AH3JeKTpHye-

CKHMH TIOTEDAMH .
TepMopeaKTHBHbIE NIacTMACCH

ITenonnacts .

Jlaku H BasenuHooGpasHble IHIJNEKTPHKH

Kmew . . .

CkJienBanue HeMe’l‘aJIJIH'-leCKHX Ma'repuanon Memny co-

6ot u ¢ MeTaljaMH

ennon03HEIe  MaTepHasl
DNeKTPOH3OMALKOIHEIE JTAKOTKAHH X JMHNKHe JIHTH

. 23
. 29
. 31



LleHa 10 kon.
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