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H3YYEHHE BYMA)XHO-IPONMUTAHHON U3OJSLLUU
CHUJIOBbIX KABEJIEW

B. M. AHUKEEHKO, B. ©. IPA®OB, M. H. TPECKUHA

(TIpeacrasiena HayyHbIM cemusapom xadeaper SUKT)

B npouecce skcnayatanun xabenbuplx JHEHE Ha H30JIALHI0 BO3AEHCT-
BYIOT TEN/IOBOE H 3JEKTPHUYECKOE MOJs, BLI3BIBAIOLIKME HEOGDAaTHMble H3MeHe-
HUA SJTEKTPHYECKHX H (PH3HKO-MEXaHHUECKHX XAPaKTePHCTHK, CTENeHb H3Me-
HEHHA KOTOPBIX XapakKTepH3yeT COCTOsiHHe H3oasuun [1, 2, 3].

Heablo naHHOK paGoOThl SABHIOCH HCCJAENOBAHHE COCTOSHHS H30JI S HH
cunoBoro xabenst mapku CB 395 na 10 e u npornosnposanme nanbHeiiet
pabothl nocae 30-1eTHel 3KCIJIyaTalMH B YCJAOBUSX YAaCTHUHOrO OOeNHEeHHS
(M30/IILMH) BCAEACTBHE VTEUKH NDPOINHTOYHOTO COCTABA 4epe3 CKBO3Hble
TPEWHHE B 060s0uKe. B KaGensax, 0CO6CHHO ¢ CeKTOPHEIMH JKHJAAMH U Hepa-
ANAJBHBIM 3JEKTPUUECKUM T10J1eM, 0Ge/iHeNHE IPUBOJHT K TIOSIBJIEHHIO U Pa3-
BUTHIO HOHH3ALHOHHBIX IPOLECCOB, BLIXOAY KaGest u3 CTpos.

B cBSI3W c BBlImIECKAa3aHHBIM usyvanuch tgd, R,, , HaupsaKeHnne Hauasa
HOHH3AUMH, 3/ICKTPHYECKAsl NPOYHOCTD . [IPH KPAaTKOBPEMEHHOM H [JHTe/b-
HOM BO3JICHCTBHH HamNpsiKeHHs 4acToTol 50 ey W MeXaHHYeCKas IIPOYHOCTh
OyMazKHOH n3onsiunu. C Hedblo CPaBHEHHS CTeleHH CTapeHHusl H3OJSALHH Ka-
Gensa CB mapaanenbHO MCCaenoBanach H3OJISIUA «HOBOTO Kabeas» (u3ro-
TOBJEHHOTO B (eBpaJse 1971 r.) mapku ACB 3370 na 10 k8 B ucxXoqHOM cOC-
TOAHHH 1 nocste 50 1 200 yacoB obexnHelns B 1a6OPaTOPHBIX ycaoBusix. He-
CleloBalie NpOBOAMAOCH HA 06pasiuax u Moje/lsix kabeseil, B KOHCTPYKUHH
KOTOPBIX MPEAYCMATPHBAIOCh HCKIIOUCHHE YTEYKH TOKA [0 IOBEPXHOCTH,
KpaeBoro adekra u T. 1.

- 3a BpeMst paboThl KaGeJbHOU JIMHHH MPOH3OLIIO YaCTHUHOE O6CHHEHHe
M cTapeHHe OYMAaxKHOH H3OJMAUUH. DTH NPOLECCH 0Ka3adu Haubosbiiee BJHU-
SIHHE Ha CJIOH JIEHT, PACIO/IOKEeHHble Y MOBEePXHOCTH XKUJb: TaK, E ., nepBhix
C/I0eB cocTaBasieT 25 K8/mm, HAPYKHBIX CI0eB Pa3HOM U NOSICHON NU30JIALUH
COOTBRTCTBEHHO 36,7 k8/mm u 45 Ke/mm. [Ipn 5TOM mnpepen mpoyHoCTH Ha
paspeIB JieHT (asnod uzoqslun y Kabeas mapkn CD pasen 7,01 xe/mm?,
y kabens ACB 8,17 x2/mm® YcTaHOBJEHO, YTO HATIPSIZKEHHOCTb HAYAIA HOHH-
3aunu B n3oisiuun Kabears CB nmaxoaures Ha ypoHe 0,855 k8/mm, ACBH
0,94 K8/mm. PeayabTaTel ucclenoBanus tgé m R ,,B 3aBUCHMOCTH OT TeMITe-
paTypsl M BpeMeHH HCKYCCTBEHHOro oOeJHEHHS TpeAcTaBJeHb B Taba. .

Kak crenyer u3 taba. 1, 115 cXeMbl NOACOeNMHEnHs 0OpasuUoOB KaGess
«OJiHa XHJla MPOTHB ABYX APYIHX, COCLHHEHHBIX CO CBHHIOBOIH 06OJOUKOLl»
tg 8, Npu HCTIBITaTENLHOM HAlPAXKEHHH, MeHbLIeM HaNpsKeHUs] Hauyaaa HOHH-
sauun, y xabeas Cb npu noseiuennpx TeMneparypax 8 1,5——2 pasa 6oubie,
ueM y usoqasiuu kabeas ACB.
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Ta6aunpa 1
Kabeap CHb l Ka6enr ACB
nlf;‘] °tC Bpems obelHeuHs! (Jacht)
0 0 | | o 50 200
th
1 20 0,01 0,01 0,010 0,01 0,02 0,015
2 60 0,09 0,078 0,065 0,02 0,032 0,05
3 80 0,22 — 0,17 0,03 0,075 0,09
Rys 10— 12

4 0 | 42 | 62 63 | 23 | 62 l 6.2

IIpHBElIQHHbIe Bbillle XapaKTCPpHCTUKH MO3BOJISIOT JUIIb KadYeCTBEHHO
OLIEHUTb COCTOSAHHE H3O0JIAIHHU Ka6€JIeI?I, 1O He MO3BOJAAIT KOJHYECTBEHHO
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kabens mapku ACB npu
pasanuHblX  Emax

nuu kabeseiil Cb u ACH Oblui mpoBe/ieHbl HCIBITaHHA 4-x mapTHil MoOJeJb-

HBIX 00pa3noB KaxA0T
HaOPSKEHHS -TeXHHUECKOH . YaCTOTBHL.

0 Kabens NPH IJAHTENbHOM BO3JEHCTBHH NePEeMEHHOTO
PeaynpTaThl HCIBITaHui, o6paboras-
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Hple C TTOMOIIbIO pacnpeneenns Benbysasaa, U npeacrasasgioT cobofl JgoMa-
Hble KpHBbIe, HMewlue N0 2—4 npsMoJHHeHHBIX y4acTKa.

Ha xadenpe smeKTpOH30AALHOHHOH ¥ KabedbHOR TexHuku TIIH pas-
paboTana MeTOAMKA OUEHKH HAJEXKHOCTH KaGeJbHBIX U3Jesuit [4]. ¥YpaBHe-
HUe HaJeKHOCTH PH OTCYTCTBHM BHEIIHHUX W BHYTPEHHHUX MeXaHWUECKHX Ha-
NPSAXKEHNH UMeeT BUJL

/.S 0,482- 1252
P(s)=expl — — 2 7 eypl ——— P ) (1)
0,482 0, f >
0,82
= |
e A-e=v" . f. E.in 2 A0 . (2)
1-- - A-e bl 5./ L
Dw-A.@“b']‘.ﬁf_L;_Zkl ’1[’1‘3/?0

Metonuka onpenenenus. napamerpos ypasuenus (1) onncasa B [4].
Pesynbratel pacueros npuseienisl B Ta0a. 2 U puc. 1-—9.

Ta6anuma 2

10—19 Ace—dT b.10-% | | 7
Mozer Yowe | o ‘ R » vo-10
cs s g ’ I ’ ’ »
Cb ' 4,86 2,60 ‘ 5,10 0,200 ( 0,00724 7,34
ACB 5,16 2,12 3,16 ,222 0,00153 6,44

Kax crenyer u3 mnpuBefleHHBIX pHC. 1—2, BCe 3aBHCHMOCTH

z
HOCTAM NOJK U TeMIepaType /s Kamiaol Momenu Kabejst, YKIaAbIBAIOTCS
Ha oxny npaMylo. [lostoMy caeayer cuuraTh OWMGOUHBEIM THpeAcTaBIeHHE
aBTopa [6] 06 m3MeHeHHAX MeXaHH3Ma OTKa3a M3OJNALHH NPH PasHBIX BEPO-
ATHOCTAX ee Mpob6od, :

{ln[—lnP(r)]——-an}:f(—l) » COOTBETCTBYIOIIHE DPA3JIHYHBIM HampsiKeH-

Ta6aunwma 3

Cpok
CNYyKOH,
KaGens 2008 1 2 3 5 10 15 20 30
T
°K
Hsonanus 333 1 0,99996 10,99996 0,99992 (0,94060 10,072 0 0
kabeas 343 0,99996 [0,99992 10,84900 {0 0 0 0 0
Cb 353 0,33000 {0 0 0 0 0 0 0
Mzoasuus 333 1 1 1 1 0,99996 0,99996 0,99996 |0,99994
Kabens 343 0,99998 10,99998 (0,99996 10,99996 0,99992 [0,99992 10,95630 [0,33865
ACB 353 0,99994 10,99994 10,99992 10,97650 [0,00245 |0 0 0

Ha ocnoBannu onpepeneHHbix napaMeTpoB 1o ypaBHeHHI0 (1) Obliu
TIDOBECHBI PACU€Thl HAJEXKHOCTH HM3OMAUHH KaGeJabHOH JWHHH JITHHON
2700 » na nampsxenHe 10 k6, H3TOTOBAeHHON u3 xabeas ACB 3X70 n
Cb 3X95 npu Temneparypax 333, 343 n 353°K. Pesynbratu pacueToB Bepo-
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SITHOCTH 0€30TKa3HOH PaboThl M30JAALNM KabGelbHOH JIMHHM I[IPENCTaBJIEHbI
B TabJI. 3.

BoiBoant

1. B npouecce skcnayaTtauuu kxaGesell ¢ BA3KOH I[POMUTKOH NPOUCXO-
JIMT yXyJALIeHHe CBOHCTB H30J4LHH: YMeHbIIAeTCsi KPAaTKOBpEMEHHAs 3JIEKT-
pHUYECKast IPOYHOCTb KaK OT/EJNbHBIX JICHT, TaK U H30JUPOBAHHBIX KWJI, VBe-
JIUUABAIOTCS JIHJICKTPHIECKHE NOTEPH B 00/ACTH NOBLILICHHBIX TeMIepaTyp
(60—80°C). 3ameueHO CYILECTBEHHOE YXYAILIEHHE W3OMSILKH, PaCHOJOKEH-
IO Y CBHHILOBOH OGOJOYKH.

2. Meroanka pacuera JXOJNTOBEYHOCTH M HAJEKHOCTH 3IEKTPHUECKOH
n3onsuuy, paspaborannas B TIIHM, mo3Bonmna paccuuraTh Ha OCHOBE 3KCIIE-
PHMEHTANbHLIX NAHHBIX HAJEXKHOCTb paboThl Kadeass B COCTOAHWH 3HAYH-
TeNbHOTo ofeJHeHHsd H30As1uN Ge3 yuetra MydT AJIS PA3JHUHOTO CPOKA 3KC-

- TTyaTalHH. ’

3. YcTaHOBJIEHO, YTO NIPU TEMIepaType 3KCIUIyaTalWd JIKHHUH, pPaBHOH
50°C, xabesb MoxkeT paboTaTh Ge3 OTKa30B B TedeHne 7—38 Jer, npu 70°C —
B TeueHue 2-x jet u npu 80°C — B Teuenue 1 roxa.
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