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HHCTUTYTA umenun C. M. KHPOBA

Ton 204 1971

CBOHMCTBA BBICOKOBOJIbTHBIX PE3UH

M. H. TPECKEHA, H. P. TOHYAP, C. ©. TOOAYHOBA

{(ITpencrapiena wayunbiM  ceMHHApOM KadeApbl 3JCKTPOH3OJALHOHHONE M Kadosibioil
TEXHHKH )

B ru6GkuX BbICOKOBOJIbTHHIX Kabensix HanpsikeHHeMm 6 Kg H Bblile He3a-
MEHKHMBIM MaTepHa/IoM s H3OJISILHH SIBASETCS] pe3nHa. BegencTsue cTpyk-
TYPHBIX 1 TeXHOJIOTHIECKHX OcOGeHHOCTe#l pesnHe rnpucylla nopHcerocTs, [pn
paoTe pe3uHOBOH H30JALMH B 3JEKTPHUECKOM [OJE HAaNPSAKeHHOCThIO
3 K@/Mm w BblIe B Ta30BbIX MOPAX NPOUCXOANUT HOHHU3ALMUS, MPUBOIALAA K
YXYAUIEHHIO OCHOBHBIX CBOHCTB Pe3MHOBOH H30JUHH FHOKOTO KaGesas.

K BBICOKOBOJIbTHbIM De3HHAM NpelbABJASETCS HApsAAy ¢ APYTHMH, Tpe-
GCopaHnHe BLICOKOH O30HHOH H KODOHHOH cTofikoctH. [loBbluieHne 030HHOM
1 KOPOHHOH CTOHKOCTH Pe3UH MOXKeT ObITb TOCTHTHYTO IMyTeM HPHMEHEHHT
crennanbHbIX KayyykoB M crabuin3aTopoB, Haubosee 3(Q(HEKTHBHLIM SBJISI-
eTCs] NpPHMEHeHHe CHHTETHUECKHX KayuyKOB € MaJoH HempexeJbHOCTbIO. [0
O30HOCTOMKOCTH KAYYYKH, IPHMEHAeMble B BBICOKOBOJBTHBIX PE3HHAX, MOTYT’
ObITb PACTIONOXKEHB B PAA Mo YGBIBAIOMEH CTENEHH: KPeMHHI — OpraHuye-
CKHIi (IIpe/le/IbHOe COeJMHEeHHe), STHJIEH-PONUJIEHOBbIH (npejedbHoe coe-
THHenue), OyTHIKayuyk (HempefeabHocts 0,6+1,0 Mon%), maTypaisHbil
Kayuyk (HempeneabHoctb 10 96 Moa%) [1]. Ilo narubiM [2] kopoHOCTOR-
KocTb OYyTHJIKAy4yKOBOK Pe3uHBl B 2 pasa Bblllle, YeM PEe3HHBI HAa OCHOBe Ha-
TYPAJAbHOrO Kayyyka, KODOHOCTOHKOCTb 3TH/IEH-NPOMNHIEHOBOH pEe3HHBI B
1000 pas Bhilie, yeM KOPOHOCTOHKOCTb OyTHJIKAYUYKOBOK pesunel. Takum
06pa3oM, C yMeHbIlleHHEM HeNpPeebHOCTH KayuyKa YBEJIHUNBACTCS O30HHAS
H KOPOHHAasi CTOHKOCTb PE3HH.

Oxnako Masas HenpeleJbHOCTE KAYuyKOB 3aTpyAHser npouecc ByJKa-
HH3aUHH DE3HHOBBIX CMecel, 00yCJIOBJHBAET MOAGOD CHENHAIbHBIX BYJIKA-
HHU3HPYIOWHUX TPYIiN, COCTaBa CMeCH H BBHIGOP DEXKHMMOB BYJKAHM3AIHH, YTO
OKa3blBaeT BJHSIHHE HA CBOHCTBA PE3HHLL.

B 1anno# pabBore ncciieLoBaHB 3JEKTPOH30JMALHOHEDIE H MeXaHHUECKI e
CBOHCTBA H30JISLMOHHBIX PE3HH Ha OCHOBE Pa3JIHYHBIX Kay4yKoB: OyTHJKay-
dykoBas pesuna (DBK), sTuneH-mponuieHoBble pesunbt Ha ocHose CKITI
(DIIP) u na ocHoBe TPOHHOrO comosnMepa (DTIT®D), KpeMHHIIOpTAHHUCCKHE
pesnHbl Ha ocHoBe Kayuyka «Cuaacren-50» (KO-I) u Ha ocHoBe KayuyKa
CKT (KO-2), xpeMHIHOPraHHYecKas pe3vHa HA OCHOBE (DTOpCONepKALILLrO
Kayuyka (KO-®) u pesnna TCUI-35A. Pe3unoBbie CMeCH BBINOJAHEHH HO
THIIOBBIN pCUENTYpanM M cBY/AKann3opanbl B nadopatopun TomHITHKII.

L7151 ouleHKH CBOMCTB H30AANHOHHBIX PC3HH B VCIOBHAX, GIH3KHX K SKC-
IyaTalHOHHBIM, HMCC/IeJOBAHHSI NMPOBEJeHB Ha 06pasuax pasiHuBBIX ToJ-
WHH (1 am w45 mu) B TemmepaTypHOM unrepsage ot +20 xo -+ 120°C,
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Ouenxa yCTOHUHBOCTH Pe3HH K BO3JACHCTBHIO TEMJIOBOrO MOJfA clejaHa o
H3MEHEHHIO MeXaHHYeCKHX CBOHCTB.

YieapHoe o6beMHOE CONPOTHBJEHHE PE3HH PacCUMTHIBAJOCH MO TOKaM,
H3MepeHHBIM Ha Ta/JbBaHOMETPHYECKOH YCTAHOBKE C NMOMOIIBIO JAMIOBOTO
3JEKTpoMeTpa, nmocje l-MHHYTHOH BbIAEPXKKH oOpasia MoA HanpsxkeHUeM
tgd 11 & pe3uH onpejeseHsl ¢ IOMOILIO Mocta P — 525, DyiekTprueckas
APOYHOCTh OLlEHHBAJACh O NPOGHBHOMY HamNpsi:KeHHIO 06pas3oB pPe3sHH OpH
3JexTpojlax HUraa-naockocth. Toamuna mnpoGupaemoro caof (0,8 mm u
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Puc. 1. 3aBucumocts lg P, OT TeMnepaTypel A5 De3WH NPH TOs-
uiMHe 00pasumoB 4—5 mm

O - TCII-35 A, __ __ X__ __ ©yTuakayuvkoBas pe-

suda (bK), ® pe3MHa Ha OCHOBE 3THJICH-NPONHUJEHO-

BOro Kayuyka TtBepaoctbio no J[ledo 2807 ¢ Aspocnaom (I[1IP),

ITHJEH-TIPONHJIEHOBAs pe3HHa 1ia OCHOBE TPOHIO-

ro cononuMepa (JIITP), A KpeMHHOPranHyecKas

pesuHa Ha 0CHOBE Kayuyka «CuaocteH-50» (KO-I).

A KO-peanna Ha ocroBe xayuyka CKT (KO-2),

——__A_ _  KO-pesuna Ha ocnHOBe {TOpCOmepKallero Kayuy-
ka (KO-9)

2,5 mMm) yCTaHaBJHBAaJach NPH NepeMelleHUH HIJB C MOMOILBIO MHKPOMET-
penHoro BHHTa. M3Mepennsi mMexaHMYeCKHX CBOWCTB pe3HH NPOBEAEHH IO
CTaHapTHON METOLHUKe.

[To/iyyeHHble 3KCIEPHMeEHTaJNbHbie NAaHHDbIE NpPeNCTaBJeHb Ha puc. 15
u B Taba. l.

Jnis Bcex HCCleAyeMbIX pe3HH TeMIepaTypHble 3aBHCHMOCTH, CBOHCTB
S v, tgd, e ananoruunel ang ToHKHX (1 mau) H TosCTHIX cnoeB (4—5 mm).
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[TpobuBHas HaNpsiKeHHOCTh 0GPA3UOB Pe3HH IIPH TOJIIIIHHE CAOS 2,5 MM HaA
40—50Y% MeHblle NPOGHBHON HAMpPSAKEHHOCTH 00pa3LoB MPH TOJIHHE CJIOA
0,8 mn.

Ipu temmepatype 20°C manGonbLIMM 3HayeHueM py OOJajaer pe3vHa
SITP ( py=6,3-10'6 om cu), vaumenbmum pr — pesua KO-® py = 5,6+
10 om cm) (puc. 1). Tlpu mopbimenuu tTemneparypbl 1o 100°C sameueno
3HaunTeapHoe (B 8-10% pas) ymenbuenne g, pesunbl IIITP n HecyuiecTBeH-
Hoe (B 16 pa3) pesun KO-1 u KO-2 (raba. 1).

Hccaenyemble pesunn npu 20°C umetor Oanskue 3HaveHus 1gd, co-
crabastomue 0,003=-0,010 (puc. 2). Mck/aioueHde COCTABJSIIOT KPeMHHHOD-
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Puc. 2. 3apucumocTb tg 8§ OT TeMmepaTypsl JAJS peaull npH TOA-
wuHe ofpasuoB 4—5 mm. O60sHaUeHHst —CcM puc, |

raHuyeckue pesuHH, o6osHavennsie Bhie KO-2 u KO-®, tgd xoTtopwix pa-
sen 0,12-+0,15. Tlpu noBwimenun Temneparypet go 100°C tgd pesun TCIII-
35A, KO-1 u KO-® yBenuuusaercs B 10-15 pas, A oCTajbHbIX pPe3HH BO3-
pactanue tgd cocrasasier 2-—4 pasa. JlusmexTpuueckas nponunaemoctb HK-
pesuHsl coctapaser 2,37, g Kpemuuiiopranudeckux peauy KO-® u KO-2 pas-
Hbl 6,5 1 10 COOTBETCTBEHHO, Jsi OCTaAbHBIX pe3nn s=J3=+3,8. C nosblle-
nueM Temnepatypst ¢ pesun 2I1P, 3IITP, KO-1 yMmenbiaercs, e ocTaabHbIX
pesuH yBejauuuBaercs (puc. 3).

Jlyamel no ajekTpHueckofl NPouHOCTH sfBasercd pesuna KO-1, xymxmu-
My KO-2 u KO-© (puc. 4).

M3 cpaBHEeHHST 3MEKTPOHU3OJSUUOHHBIX CBOHCTB HCC/JIGAYEMBIX pe3uH
BUIHO, UTO KPEMHHHOpPTraHWYECKHM pe3HMHaM Ha OCHOBe (TOpCoAepallero
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kayuyka n1 CKT npucyuu 3HauuTe/nbHasl 3JEKTPONPOBOAHOCTD, BhICOKHE tgd
U e, CJE0BaTeIbHO BEICOKAs HOJSPHOCTb, HH3KOe 3HAUeHHe 3JIEKTPUUYECKOH
npounoctd. Kpome toro, pesuna ¢ CKT ycrynaeT ocTajfbHBIM MO MeXaHHYe-
CKOH NpPOYHOCTH.

ITo 2/eKTPOHSOMALHOHHBIM CBOHCTBAM JIYUUIMMH SIBJAAIOTCA OYTHJKA-
YyUyKoBas pe3dHa, 3TUJAEH-NPOMHJICHOBAs pE3MHAa Ha OCHOBE  TPOMHOID
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Puc. 4. WMuterpadbHsle KpHBble BEPOATHOCTH mpofos o6pasuos

pe3HH TOJMIIHHON 4—5 MM TpH HanpAXKeHUH MepeMeHHoro TOKa,

IpH  3JMEKTPONAX HIIa-NJAOCKOCTb ¥ TOJMIHHE TPOOHBAEMOTO
cioa 2,6 mm. OGosHaueHus — cM. puc. |

comosinMepa H KpeMHHHA-OpraHudyeckas pesHHa Ha ocHoBe <«CHiacTeH-50»,
HO MeXaHHuecKas NpouHocTh MX Ha 36, 53 u 309% COOTBeTCTBeHHO MeHbLie
npoudocTH cranaaprthoir pesunel TCII-35A. Kpowme Toro, B mpouecce ren-
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JoBoro crapenus pesudnl DITP naGaionaercsa 3HauuTeNbHOE yMeHbIIEHHE
OTHOCHTEJBHOTO M OCTATOUHOr0 YAJUHeHH# (puc. 5). B pabore zameueno
yBeJHUYEHHE O y KW YyMeHblIeHHe t@0 3TON pe3HHbl Noc/e JOMOJHHTEJIbHOTO
Harpepanusi 10 temneparypsl 100°C, uto MoxkeT ObITb CBA33aHO C NPOAOJ-
KAKWUIUMCS NIPOUECCOM BYJKAaHH3aUUH NPY HarpeBaHUM DE3HHBL.

B paborte mpoBemeHO cpaBHeHHe CBOICTB 3THJIEH-NPOIMJIEHOBOH pe-
3UHBl Ha OCHOBE TPOHHOLO CONOJHMEepa B 3aBHCHMOCTH OT HENpPEIebHOCTH
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Puc. 5. MismeHeHre pa3pblBHOR NMPOYHOCTH H OTHOCH-
TEMLHOTO YIJHHEHHS DE3HH B NDOIECCe TCOM0BOro
crapenna npu 120°C. OGo3Hauenus —cM. puc. |

(or 0,86 10 1,13 nmoa%) mocieanero. MameHneHne HenpenesbHOCTH Kayuyka
or 0,86 no 1,13 mMonY, He NPHBOAHT K 3HAYHTEJLHOMY H3MEHEHHIO IH3JICKT-
pPHUECKHX M MEXaHHYeCKHX CBOHCTB pesunbl IIITP.

Pesuna IIIP Ha ocHOBe 3THUJCH-NPONHJIEHOBOIO KayuyyKa HMeEeT A0CTa-
TOYUHO BLICOKHE [IH3IJICKTPHYECKHEe CBOMCTBA, HO HH3KYI0  MeXaHH4ecKylo
npounoers (tada. 1).

B patore npoBejieHo cpaBHeHHe CBOiCTB pe3nHnl JIIP B 3aBHCHMOCTH
OT TBEpPAOCTH KayuyKa. HajeKTpHuecKHe CBOHCTBA pEe3HHbI HE 3aBHCAT
OT TBEPAOCTH KayuyKa, a MeXaHHYecKHe CBOHCTBa YJYUIIAIOTCA C YyBeJH-
YyeHHeM TBEPIOCTH KayuyKa: yBeaHuyeHue TBepaoctd no Hedo ot 280 I no
800 I nmpuBOAHT K Bospacrauuio Ha 449, paspmBHO# npounoctH, Ha 30Y%
OTHOCHTEJNbHOTO Y/JHMHEHH H B 2 pasa OCTATOYHOIO YAJHHEHHS pe3HHHI
IIIP. Kpome TOTO, 3aME€Ha B 3THX PE3MHAX HAMOJHHTEeJA-MeNla XHMHUYECKOTrO
Gesolt caxeii THIIA A3POCHJ NPHBOJAUT K 3HAUHTENbHOMY TMOBHIIIEHHIO MexXa-
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HUUecKOH npouHocTH (Ha 75%), oTHOcHTeabHoro yasauuenuss (ma 50%),
OCTATOYHOro y[JiHHeHus (B 3 pasa).

Takum o6pa3oM, HMeeTcs BO3MOXKHOCTb IIOJIYYHTH O30HO-KOPOHOCTON-
KYIO 3THJICH-NIPONUJEHOBYIO PE3HHY C BBICOKHMH TH3JEKTPUUECKHMH U MexXa-
HUYECKHMH CBOHCTBaMH.

B paGore mpoBeneHo cpaBHEHHe CBOHCTB /[IBYX OYTHJAKAy4YKOBBIX
pe3nH ¢ pas3JUYHBIMH BYNKAHU3YIOUMMH TpynmnaMmu: 1) OeccepHucras, co-
CTOsIHlasg M3 [apaxuHOHAMOKCHMA, a/jbTakca, NepeKHCH Mapranua, 2) cep-
HHUCTAasl, COCTOSILLAsl M3 MapaXHHOHIHOKCHMA H CepHI.

Ha puc. 1—5 u B 1abn. 1 npusBefgeHsl paHuble Aasi DK — pesuHbl
¢ OeccepHHCTOH I'pyMNIOH.

byruakayuykoBasi Bropas pe3HHA HMeeT XYJUIHe TI0 CpPaBHEHMIO C

BK — pe3uHoBoii mepBoil (GeccepHUCTOH) 3JIEKTPOU3OJASLHOHHBIE H MeXa-
HUYeCKHe CBOHCTBA:
U,, menbme na 10%, pv Meupure B 4 pasa, tgd npu 100°C Goabiue
B 4 pasa, ¢ OGousbiie B 1,5 pasa, pa3pbiBHAasg MNPOYHOCTb, OTHOCHTE/JbHOE H
ocTatouHoe yanuHeHue meHbine Ha 10, 20 u 189 cooTBeTCTBEHHO U B HpO-
necce TellJioBoro crapenus npu 120°C B tTeueHue 4 CyTOK yMEHbLIAIOTCS HA
28, 37 u 45% cooTBercTBeHHO (AJd 6ecCepHUCTOH pe3NHBl YMeHbUIEHHE TpH
TemIoBOM crapenun cocraBaset 3,0, 7,0 u 5,8%).

[loBpimienHas TtensocroikocTh DK-pesnn ¢ OGeccepHHCTONl  rpynmnos
no cpaBHeHHy ¢ cepHHcToil DK-pesnnoil obbscHsercst Oosiee  CTOHKHMH
K TEPMOXHMHYECKHM BO3JeHCTBUSIM TonepeuHbIMu cBsazaMu -C-C- u C- O-
-C- O no cpaBHeHHO co cBaAsamMH — C-S- C-. Kpome TOro, B pesuHax
¢ 6eccepHHCTOIl BYJIKAHHM3YIOHIell TPYHNHOH OCTATOYHAsT HEHACHIILEHHOCTh
MeHbllre, yeM B cepuucteix peaunax [l1]. [Tostomy BK-pesuna Gecceprucras
siBJasieTcss 0osee O30HOCTOHKON 10 CpaBHEHUIO ¢ cepHUCTOH BK-pesunoi.

B pa6ore noayueHo 3aMeTHOe yXYyAlLIeHHe CBOHACTB cepHHCTOH BK-pe-
3UHBl NMPH YBeJHUYEHHH TOJLIHHL 06pa3uos ot | 10 5 ma, UTO CBUAETEBLCT-
ByeT 006 yBeJHUYEHHH HEOAHOPORAHOCTH H3OJASUUH C YBeJHYEHHEM TOJIHHHLI.
9To nojATBepkKaaerTcs H OOJBIIHM 3HAayeHUEM CpeJHeKBaJpaTHUYHOTO OTKJO-
HenHst U,,. cepHUCTON peauHbl, coctaBastomuM 4,3 k6 npu Upcp. =358
(nas 6eccepHucTOd pe3uHnl 3,75 k8 npH Unp.cp.. = 38 K8.).

H3yueHnne H3MCHEHHsI MEXaHHYECKHX CBOHCTB pe3WH B Iponecce Tell-
JoBoro crapenusi npu 120°C mokasano (puc. 5), uto co BpeMeHem crape-
HHS pPEe3HH HA OCHOBE KayuyKOB, MMEHILUHMX HeNpeaeabHOCTb, MPOUCXOMHT
yMeHbllleHHe pa3pbiBHOH npouHocTd (pesunsl TCUI, BK, DIITP), a o pe-
3UH HA OCHOBe NpeaesbHbIX Kayuykos (pesunsl IIIP, KO-1, KO-2) co Bpe-
MeHeM CTapeHHs BO3pAacTaeT, UTO BO3MOXKHO CBSI3aHO ¢ NPOUECCAMH JeCT-
PYKUHH B TIEPBOM cjlydae U CO CTPYKTHPOBAHHEM — BO BTOPOM  CJydae.
B npouecce rensioBoro crapeHHsi 3aMeyeHO 3HAUYHTE/NbHOE YMEHbLIEHHE OT-
HocuTenbHoOro u ocrarounoro yanaunenuit pesun TCUI, BK u 3MTP. Ortno-
CUTEJbHOE YAJHHCHUE KPEMHHHOPraHHUECKHX DE3HH CO BPEMEeHEM CTApeHHSs
He3HauyHuTeJbHO yMeHbInaercs, a pesuHnl JIIP HesHayurtebHO BO3pacraer.

Ha ocHoBaHMM TOJYYEHHBIX 3KCHEPHUMEHTAJbHBIX AAHHBIX MOMXKHO cle-
JIaTh CJaeNylouie BbIBOJBI:

1. Tlo »3J€eKTPOH3O/JSILMOHHBIM CBOHCTBAM JYdYINIMMH pe3HHAMH U3
pPACCMOTPEHHBIX SIBJAAIOTCA OYTHJAKAYYYKOBasi,  ITHJAEH-MPOMNHJEHOBAasT Ha
OCHOBe TDOHHOrO CONOJHMEpPA ¥ KpeMHHHOpPraHHYeCKas Ha OCHOBE Kayuyka
«Cuiacren-50». Opnako pesnna IIITP uMeer HU3KYI0 pas3pLIBHYIO Npod-

Lzl

Hocth 34,8 -
cM?

H pe3KOoe YMEHbII€HHEe IIPH TENJOBOM CTAPEHHH OTHOCH-

TE€JbHOFO H OCTATOYHOIO yﬂHHHEHHﬁ.
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2. HccnenoBaHHble KpeMHHitopranuyeckue pe3uHel Ha ocHoBe CKT w
dbTopcomepKaulero Kayuyka HMEIOT HH3KHe 3JeKTPOH3O0/SLUHOHHbIE U Me-
xauuueckue (pesuHa ¢ CKT) caoiicTBa.

3. M3MeHeHuUe HenmpeAeNbHOCTH TPOHHOTO 3THJ/CH-IPONUJIEHOBOTO Kayyy-
ka ot 0,86 no 1,13 m04% He oxasbiBaeT CyleCTBEHHOTO BJUSHHS HA IH3IJIEK-
TPHYESCKHE H MeXAHHUECKHEe CBOHCTBA PE3UHBI.

4. YBennuenue tBeproctd no Hedgo ot 280 [ go 800 [ sTuaeHnponue-
HOBOIO Kay4yyKa NPHBOAHT K Bo3pacTaHuio Ha 449 paspblBHON NpoYHOCTH,
Ha 309 OTHOCHTENbHOTO YAJHHEHHS U B 2 pas3a OCTATOYHOTO YILJAMHEHHA
pe3uHbl. 3aMeHa B 3THJEH-IIPONUJICHOBOH pe3dHe MeJa XHMHYECKOH OesioH
cakeil Tna A3POCHJ IIPUBOJHT K NMOBbIIeHHIO HA 75% o, Ha 0% ¢, B 3 pa-
34 OCTATOYHOIrO YAJHHEHHS.

5. byrusnkayuykoBasg pe3HHA C CEpPHHCTOH BYJKaHH3yloulell  IpymnnoH
HMeeT XVALIHe AU3JIEeKTPHYeCKHe M MeXaHHUeCKHE CBOHCTBA,. MEHbIIYIO
TeMJIOCTOHKOCTh, GOJBbLIYI0 HEOAHOPOAHOCTh 1O CPAaBHEHHIO ¢ OeccepHUCTOH
BK-pesaunoii.

4

JIUTEPATYPA

LI M. Twynymxuu, A E. Caaxawn, JI. II. llep6axos. KaGeabubie pesuns,
«Jneprusy, 1966.

2. OTyer O moCeleHHH CrielyuaHcTaMU-KabeabulHkaMu 3aBofoe Mramnu. OHTH, 1966.

3. Davini G. CoBpemeHHOe pa3BUTHe KaleJiell BBICOKOrO HANPSIIKEHHS, H30JHPO-
BAHHBIX 3THJEH-MponHJaeHOBOll peannoil «Mater. plast. ed elast.», 1967, 33, Ne 3.

4. JI. I. Kpauuxdeabn, T. M. Opaosuuy, JI. 3. Xaszen Kpemuuhioprannue-
ckHe pesuHbl B KaGeabuoil texuuke. BHHUHUAIM, 1966.



