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Hacrosmuit cTangapT pacnpoCTpaHseTcss Ha 3JeKTPHYeCKHe anna-
paThl H 3JEKTPOTEXHHYeCKHe yCTpoHcTBa (Hajiee — anmaparthl) mnepe-
MeHHOro Toka dactothl 50 mnsau 60 Ty ma wHanpskenuwe cs. 1000 B,
a HMEHHO

BBIK/IIOYATEH, DA3beANHHTENH, OTACIHTENH, KOHTAKTOPH;

KOMIJIEK IHble paclipefieJHTe/NbHbIe YCTPOUCTBA;

TpaHchopMaTOpH ToKa*;

TOKOTIPOBOJBI;

NPOXOAHbIE H3OASATOPHI.

Cranpapt He pacOopocipaHsieTcss HA aNNapaThl CNEUHAJbHOTO Ha3-
HayeHHs,, HaNpUMep, MoABepraroliifecss BO3ASHCTBHIO XIIMHUECKH aK-
TUBHOH cpefbl, B3PHIBO3AUIMIUEHHbIE M .

1. HOPMb! HATPEBA

1.1. Temnepatypsl HarpeBa M COOTBETCTBYIONIMe IPeBLILIEHHS TeM-
nepaTypnl uacTeli anmapaToB, a TAKXe H3OJALMOHHOrO Machaa (A/as
Mac/OHaNoJHEeHHBX annapaToB) MPH NPOLOMIKHTEJNBHOM NPOTEKAHHH
HOMHHAJBHOTO TOKa (Aas TpanchopvMaTopoB TOKA — HAUOOJbIIEro
paGouero NepBHYHOrO TOKA) He JOJIKHBI IPeBHILATb HOPM Harpena
(HanbosbIUX JOTMYCTHMBIX 3HAYEHHI TeMNepaTypbl U INpEBBILEHHS
TeMIepaTyphl), NPHBEAEHHEIX B Taba. .

* Hacrostuuii cranaapT B TOM UHCJAEe pacmpocTpaHsercs Ha TpaHcdHopMaTopst
Toka HanpskendeM 0,66 nhB B UacTH MEroJoB HCIBTaHHH, €CJH 3TO YCTaHOBJIEHO
B Cranjgaprax Ha TpaHCdOpMaTOphl TOKA KOHKPETHLIX THIOB

Hspanue odpuunaavuoe IlepeneuaTka Bocnpeulena

*

© HszparenscrBo crannapros, 1990
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Ta6bnuua 1

JdonycTHMoe npeBM-

Han6onvian LIeHH® TeMnepaTypH
Jonyctumas Han sddexrusHOR
HapmenosanHe dacrelt anmapartos TeMmeparypa TeMmepaTypos ox-
A MarepHaJsoB, H3 KOTOPbIX OHH Harpeea pyXalouiero Bo3ny-
H3I'CTOBJEeHDbL xa 40°C
°C
1. Kontaxtni
i.1 M3 mMegum ¥ MeAHHNX cuJjga-
BOB
Bes nokpuiTiii:
B BO3[yXe 75 35
B 3Jerase 90 50
B H30/ISIUHOHHOM Mache 80 40
C HakJaAHBIMH TJACTHHAMH K3 cepedpa:
B BO31YyX€ 120 80
B 3Jierase 120 80
B H30JALHOHHOM Mache 90 50
C noxpuiTHeM cepeGpOM HJH HHKeJNeM:
B BO3Ayxe 105 65
B 3Jjerase 105 65
B H30JISILHOHHOM Macje 90 o0
C noxphiTHeM cepe6poM He Menee 24 MKM:
B BO3/JyXe, CTHKOBHIE 120 80
C NOKpHITHEM O0JIOBOM:
B BO3ayXxe 90 50
B 3Jerase 90 50
B H30JAIHOHHOM MacJje 90 50
1 2. MeraanokepaMHuecKHe BOJbdpaMo- H
Moy 6aeHOCOAepKALIHE B H30JALHOHHOM
MacJe:
Ha OCHOBE MenaH 85 45
Ha ocHOBe cepebpa 90 50
2. Coenuuenust (Kpome CBapHRX M mnas-
HBIX)
21. U3 wMengH, aJlOMUHHS K uX
CNJNAaBoOB
Be3s noKpuTHi:
B BO3JVXE 90 30
B 3Jerase 105 65
B H30JIALHOIIHOM MAacJe 100 60
C NOKPHITHEM OJIOBOM:
B BO3pyXe 105 65
B 3Jerase 105 65
B H30JSIHHOHHOM MacJe 100 60
22 U3 Meagn H MeAHHX cCnJa-
BOB
C nokpuiteM cepeGpoM:
B BO31yXxe 115 75
B 3Jerase 115 75
B H3O0JSLLHOHHOM MacJje 100 60
C NOXpHTHEM HHKEJeM:
B BO3AVXeE 115 75
B anerase 115 75
B H30JAIHOHHOM MacJte 100 60
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IMpodoaacenue Taba. 1

JonycTiMoe NpeBhl-
Han6onnuasn lieg¥e TeMIepaTyphl
aonycTuMas Han sbdexrnonol
Hanmenosakne vacteft annmaparos TeMnepaTtypa TeMIepaTypofl OK-
M MAaTepuasoB, M3 KOTOPHIX OHH HarpeBa pyXxaioutero BO3LY-
H3rOTOBJIEHRl xa 40°C
°G
23. U3 anmooMHHUA ¥ ero cnra-
BOB
C nOKpHTHEM cepe0pOM HJH HHKeJeM:
B BO3JyXe 115 75
B 37erase 115 75
B H3QJANHOHHOM Macje 100 60
3. BriBoant
3.1. BuBoaH ammapaToB H3 MeaH, aJio-
MHHHSI W HX CIJIaBOB, NpejJHa3HaYeHHBIE AN
COCJHHEHNSI € BHEUIHAMH  NPOBOJAHHKAMH
3NEeKTPHUECKUX Ienei:
6e3 NOKPHITHSA 90 50
¢ IIOKDHTHEM OJIOBOM, HHKeJeM HJH ce-
peGpoM 105* 65*
4. MarepHaJb, HCIOJb3yeMEHIE B KadecTBe
H30JSILHE, H MeTaj/IHuecKHe JeTajd B KOH-
TaKre ¢ H30JSLHEHd CJAeLYIOIIHX KJAacCoB Ha-
rpesocrofikocty no 'OCT 8865:
Y 90 50
A 100 60
E 120 80
B 130 90
F 155 115
H 180 140
raaccs HarpesocTofikocty 200°C w BHiwe 900 u BRLIE** 160 u BHIE**
5. Metaaauueckne AeTaqH HAM JAETAaNH 03
M30JIILHOKHHX MaTepHaJ0B, CONPHKACAIOIIHX-
Csl C MacJjoM, 32 HCKJIOUEHHEM KOHTaKTOB 100 60
6. Macao ang MacagHbIX KOMMYTaLHOHHEX
anmapaToB B BePXHEM CJIOE 90 50
7. ToxoBenyiipe (32 HCKJIOYEHHEM KOH-
TaKTOB H KOHTAaKTHHIX COEAHHEHHH) H HeTo-
KOBepyliHe MeTaJJHYecKHe, YacTH He H30J/H-
pPOBaHHBREIE H HE CONpHKAcaoUHecs ¢ H30Jd-
HHOHHHMH MaTepuanaMmH 120 30

* YKa3zaHHOe 3HAUEHHE TEMNCPATYPH OTHOCHTCST TOJLKO K CJy4al0 OTCYTCTBHSA
cepeOpsIHOrO HOKPLITHA Ha KOHTAaKTHOH 4acTH BHEWIHEro npoBoiHuKa. IIpn Hamuunn
Ha KOHT2KTHOH INOBEDXHOCTH BHEIIHErO NHDPOBOAHHKA CepeGPAHOr0 NOKPHTHA Hau-
GobuIYIO AOUYCTHMYK TEMMNepalypy HarpeBa BHBOAa NpHHuMawT pasHoil 120°C.

'+ Tlpu TemmepaType COCEIHHX TOKOBEAYILHX uvacTeH, He NPCBHILAIOUIHX 3HA-
UeHud, ykasanuuix B Tabua. 1.

[Tpumeganys:

1. IMosicheHnst TepMHHOB JaHH B NMPHJOXKEHHH 1.

2. Mpu apyrux 3HayeHHsAX (P EKTHBHOA TeMMEpaTyphl OKPYXKAIOIETO BO3AYXZ
no I'OCT 15543 1 uaM OTJHYSIOUWUXCA OT HHX JONYCTHMble TIPEBHIICHHSA TeMnepa-

2'
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TYpHl, yKa3anusle B Taba 1, Aoaxibl Obith U3MEHEHBI TakUM 06pa3oM, yToOBl TeM-
nepaTypLl HarpeBa He NPEBHIIAJH YCTAHOBJEHHBIX HODM

3daueHnst 3PQEKTHBHON TeMNepatypbl, OTAHYAIOWIHECS OT ycranoBaeHHmx ['OCT
15543 1, yka3wBaloT B CTAHJAPTAX Ha 4NNapaTe KOHKPETHBIX THLOB

3 MHdas anmapatoB, TeXHHYeCKHe 3aJaHHS Ha KOTOphle yTBepxkaenn zo 01 0190,
3G henTHBHYI0 TeMnepaTypy OKDYXhaIOUIEro BO3AyXa NpHEMMalT pasHoi 35°C

4 Marepra.ab, BXOASUINE B yKazaHube B TabGa 1 kJaccsl HarpeBoC10HKOCTH,
NpPHBEJEHB B MPHJOXKEeHHH 2

KoHeTpykuuu annapaToB AOJIKHBI NpeaycMaTpHBAaTb HX HOPMaJb-
HYI0 paboTy npu cobJIOfEeHHH YKa3aHHBIX B Tabaulle HOpM Harpesa
(Hanpuviep, He JOJXKHO IPOUCXOANTbL H3MEHEHHS YCHJUI IPYyMHH,
3aelaHUusA, 3aKJAHUBAHUA HJIH HEJRONMYyCTHMOrO TPEHHS B MOJBHKHBIX
yacrax, CHUXKeHHs MeXaHHYeCKOH NPOUYHOCTH uacreil), a Takxe HOJXK-
HBl COAPAHATBCH B HAarpeToM COCTOAHHHU BpPEeMEHHble H CKOPOCTHBIE
XapaKTePHCTHKH, NPelyCMOTPEHHbIe B CTAHAAPTAX H TEXHHYECKHX YC-
JIOBIIAX HA anmnapaThl KOHKPETHBIX THIOB.

1.2. Temnepatypa KOHTAKTOB H COeAHHEHHIl MOMKEeT NpPEeBHILATH
3HAYEHHS, Vla3aHmple B Taba. 1, NpH NMOJOKHTENBHHX pe3yJbTaTax
HChbiianui, o0beM M METOAL KOTOPBIX YCTAHOBJEHLI B CTapjaprax
HJIII TeXHHYECKHX YCJOBHAX HA annapatbl KOHKDETHBIX THIIOB.

HonycTHMO NpHMEHeHHe HHBIX MaTepHaJoB H TNOKPBLITHI, He yKa-
3aHHBIX B TabJ. 1, NpH HAJHYHUH TOJNOKHTEJNbHHIX PE3YJbTATOB HCIIBI-
1aHifi, o6beM H MEeTOAbl KOTOPbIX YCT@HOBJIEHBI B CTaHAAapTAX HJIH
TeXHHYECKUX YCJOBHUAX HA aliapaThl KOHKPETHHIX THIOB.

1.3, Ykazauuwole B Taba. | TeMmepaTypsl Harpesa KOHTakIOB H
COCAHHEHN{I ¢ TOKPBHITHAMH YCTAHOBJIEHBl 1Ji1 KROHTAKTOB H COeJNHHe-
HUII, Y KOTOPBI\ CJIO# MOKpblIHH HE MOBPEXAIETCA ICecje KaxkKAoro H3
cJAeAyIOUINX HCNBITAHHH (ecjaH B CTaHAapTax Ha ampapaTbl KOHKpeT-
HBbIX THIOB TaKHe HCIBITAHHS MPEeAYCMOTPEHH ) :

Ha pecypc Mo MexaHuHueckoll CToiikocti (B ob6beMme TpeboBanuit
CTaHAapTOB BHJAa OOMHX TCAHUUECKHUX VCJOBHH Ha TpyIny H3jAe’uf,
HO He (oJiee yHc/aa ONePALMil KOMMYTALHOHHOIO pecypca No Harpy-
304YHBIM TOKaM) HJH N0 MeXaHMYECKON HU3HOCOCTOUKOCTH;

Ha CTOHKOCTb NMPH CKBO3HBIX TOKAaX KOPOTKOTO 3aMbIKAHHS;

KOMMYTaUHOHHBIX (B oObeMe, NMpeLYCMOTPEHHOM CTAaHZApPTAMH Ha
annapaTtul KOHKPeTHBIX THNOB 6e3 peBU3HH, PEMOHTAa HWJH CMEHBI Je-
TaJjei).

Ecan nocne ucnbiTaHMH BH3YaJabHO OOHApYIKEHO OOHAXKEHHE OC-
HOBHOr0 MeTaJjjla B 30He KOHTAKTHPOBAHUS, TO KOHTAKTH H COelHHe-
HHS CJeAyeT paccMaTpHBaTh KAaK He HMeIoUlHe MOKPBITHA.

HenbiTanusi Ha Harpes NPOBOJASIT N0 U NOcCJde HCNBITAHHE HaA pe-
Cypc N0 MeXaHHYeCKOH CTOMKOCTH HJHM HAa MeXaHHYECKyH H3HOCOCTOM-
KOCTb.

1.4. Hopmel narpesa, npuBejeHHble B TalGs. 1, He pacmpocTpans-
[OT HAa YaCTH annaparoB, HAXOAAUIHNXCS B BaKyyMe.
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1.5. Eciu KOHTAKT-IeTajJH HMET pa3Hoe MNOKPHTHE, TO HOPMH
HarpeBa NpPHHUMAIOT (AJA MaTepHaJoOB KOHTAKT-JieTajedl M NOKPHI-
THH, YKa3aHHEIX B HacTOALleM CTaHAapre)

JUI KOHTaK10B-— IO TOW JAeTaJH, JJas KOTOPOH HODMHEI Harpesa
HUMeIoT MeHbllee 3HayeHue,

AJs COeAMHEeHHI — IO TOH neTanH, NJs KOTOPOH HOPMH Harpepa
uMeloT OoJblliee 3HaUEHHE.

Ecau oxHa M3 KOHIaKT-feTajed He HMeeT NOKPHTHA, TO HODMH
Harpepa NPHUHUMAIOT TAKHE JKe, KaK M AJs KOHTAKTOB H COeNMHEHH,
He HMEIOIIH\ NOKPBITHS.

16 3uaveHHss QOMYCTHMEIX [PeBBILIEHHH TeMOepaTypsl AJd anma-
paroB, HCNOJb3YeMBIX IPH TeMIepaType OKDYXKAIOIIero BO3AyXa HH-
e BepxHelo 3HaueHHsi pabouell TeMnepaTypbl, MOIYT OBHITb yBeJjHue-
HBl [0 COIVIACOBAHHIO MeXAy H3roTOBHTeJeM H noTpeburesem Tak,
yToOBl TEMIepaTyphl HarpeBa He NPeBBHILIAJH YCTAHOBJEHHBIX HOPM,

3HauyeHHsa JONYCTHMBIX TOKOB HATPY3KM IJsl 3HAUEHHI TeMnepaTys
pbl OKpy:Kawlero osayxa mmoc 20, 0 u muHyc 20°C yKasnBaloT B
MHCTPYKUHH IO 3KCN/IyaraudH Ha KOHKDPeTHHIH annapar.

2 METOJAbI HCIBITAHHUHA

21 O6uine NoOJiOXKEeHHH

21 1. UcnpiTanuio Ha HarpeB NOJBEPraroT IOJHOCTHIO COODAHHBIN
anmapaTt ¢ HOBbIMH KOHTAKTaViH, YCTAHOBJIEHHBIMH B 3KCINyaTaIHOH-
HOM TOJIOKEHHUH (BepTHKaJbHOM, [OPH3OHTAJbHOM M Ap ), HOpH Ko-
TOPOM BO3MOXKeH HanboJbIIMG HArpeB ero uacTei.

[lepen wucnbTaHusiMH H3MepslOT obliee M (HJAH) N[O 3JeMEHTaM
CONPOTHBJICHHE TOKOBEAYyIlero KOHTypa, €C/JH 3HAaueHHe CONpOTUBJE-
HHSl 3THX 3JIEMEHTOB YCTAHOBJIEHO B KOHCTPYKTOPCKOH AOKyMeHTallHH.

Jonyckaercs He MCNBLITHIBATH HA HATpeB annaparsl, NpolleflliHe
HCIOBITAHUS Ha pecypc [0 MeXaHHYecKOH CTOHKOCTH HJIH HA MEXaHH-
YeCKyI0 H3HOCOCTOHKOCTb, €CJH CONpOTUBJIEHHE TOKOBEAYILETO KOHTY-
pa u (UaM) OTAENBHBIX €ro 3JeVIEHTOB He IIPEBLILIAET HOPM, YCTAHOB-
JIEHHBIX B KOHCTPYKTODCKOH JOKYMeHTalHH

212 Annapar HCHBITBIBAIOT TOKOM, PaBHHIM HOMHHAJbHOMY (HaH-
6oablieMy paboueMy IepBHYHOMY — 1Jisi TpPaHC(HOPMATOPOB TOKa).

AnpapaTel ¢ TOKOBEIYIUHMH CHCTEMAaMH BCE€x TpeX INOJIOCOB, pac-
NOJIOKEHHBIMH B o0UleM KoXKyXe, HCIBITHIBAIOT B rpex(da3Hod cxeme
uau, npu Tokax 630 A u wuxe, B ofHO(A3HON cxeMme ¢ IOCJIeNOBa-
TeJIbHBIM COeJIHHEeHHeM IOJIOCOB.

Annapatel ¢ pasfiesbHBIMH MOJIOCAMH, B 32BHCHMOCTH OT KOHCT-
PYKTHBHBIX OCOOEHHOCTeH, HaJIHUYHA B3aMMHOIO MarHMTHOrO W (HJIM)
TeNJIOBOTO BJHSHHA MOJIOCOB, HCNHTHIBAIOT

B Tpex(das3Hoi cxeme,

B Tpex(da3HOH cxeMe C 3aMeHOIl OJHOr0 UJU ABYX IMOJIOCOB ILIH-
HaMmu;
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B ofiHOda3HOH cXxeme ¢ «o6paTHOH» IUHHOM, NMPOXOAAMIEd MO OCH
coceqHero MmoJiioca (HaM OJHXKe), HWJIH ¢ NPONyCKaHHEM ToKa IocJje-
J0BaTeJIbHO Yepe3 Ba HJH TPH NOJIOCA;

B OJHOQa3HO#l cXeMe, ecJd B3aHMHBIM MarHHTHBIM H (MJIH) TeIlIo-
BBIM BJIMAHHEM IOJIIOCOB MOXKHO npeHebpeub.

Jonyckaercs NPOBOAHTbL HCIBLITAHHS HENOJHOCTbIO COOpaHHBIX am-
napaToB, annapaToB 0e3 3aNlOJHEHHS CXKATHIM I'a30oM, H30JSUUOHHBIM
mac/oM, 6e3 OHNOPHOI H30JSILMH, €CJH 3TO He o0Jeryaer ycJaoBHA HC-
nbITaHui,

AnnapaTh, npefHa3HaueHHble MM SKCIJyaTanud B KauecTse
BCTPOEHHLIX 3J1EMEHTOB BHYTPH KOMILIEKTHBIX paclpeledUTeNbHBIX
yerpoiicte (KPY) H TOKONpOBOZOB, HCHHTHIBAIOT YCTAHOBJIEHHBHIMH B
KPY u toxonpoBozasl. Ilpu 3Tom 3a 3(heKTHBHYIO TeMIepaTypy OKpy-
JKaUlero BO3AyXa AJs annapata NpUHUMAT 3¢ dexTHBHYIO Temne-
paTypy oKpyxamwulero Bo3ayxa paa KPY u rtoxkomposona. O6bev u
MeTOJBbl HCNBITaHH# ycTaHaBJHBAWOT B cramjgaprax Ha KPY u ToKo-
MpPOBOJALI KOHKPETHBIX THIIOB.

Honyckaercss NpoBOAMTh HCTMBITAHMS TAKHX anNapaToB OTAENLHO
or KPY u rtoxonporosmos. Ilpu 3Tom 3a addexTuBHyI0 TeMmmeparypy
OKpYy3Kalollero Bo3Ayxa JJisl annapara NPHHHMAIOT TeMIeparTypy Bo3-
nyxa BHYTpH obosoukn KPY u TokonposoZoB (3Ta TeMmepartypa J0J-
)kHa ObITh yCTaHOBJIEHA B CTaHJapTax Ha anmapathl KOHKPETHBIX
tunos). O6beM MW MeTOABI MCHLITAHUN YCTaHaBJAMBAIOT B CTaHjAapTax
Ha anmapaThl KOHKPETHBLIX THIIOB.

[Ipun oTcyrcTBHH 00OpYyAOBAHHS JAJS HCNBITAHHH anmapaTtoB ¢ 4a-
croto# 60 I'm monmyckaercs NpoBOAWTE HCOBITAHUSA NpH uactoTe 50 I'u,
NpH 3TOM II0JlyueHHBle 3HAU€HMS NpEBHIIIEHHA TeMIepaTyp HeoOXOXH-
MO VBeJHUYUTh: Ha 59 — M5 annmapaToB ¢ HOMHHAJABHBIM TOKOM A0
1250 A Bkaou., Ha 109 — Ans annmapaToB ¢ HOMHHAJBHBIM TOKOM
cB. 1250 A, ecsiu MHOe He TIPEAYCMOTPEHO B CTAHAApTaX HA ammaparhl
KOHKPETHBIX THIIOB.

2.1.3. BpemenHble (Ha NepuUoA HCNbITaHMA) NMOACOCAMHEHHS K rJ1aB-
Holt menH (nepBHYHOH 0OMOTKe TPaHCHOPMATOPOB TOKA)  AOJKHEL
ObiTh BBIMOJEEHB TaK, 4ToObl PAa3HOCTh NPEBLIIEHHHA TeMuepaTyp Ha
BHIBOJAX IJIaBHOH Llenu M HA BPEeMEHHBbIX NMOACOEeJHHEHHSx Ha PaccTos-
Hiti | M OT BHIBOJAOB Osblia He Gosee 5°C.

IIpumevanns

1 Tlpn nozsoje TOKa K annapaTy HeCKOJbKHMH i{IDOBOZHHKaMH 34 TeMnepary-
py STHX NpOBOIHHKOB NDHHHUMAIOT CpefHee apH(McTHUeCnOe 3HAyeHHe TeMneparyp
BCEX NPOBOJHULOB

2 Jonyckdeicst Ha paCCTOsIHMHM Gojee 1 M OT BBIBOAA OCYIECTBJiSITH TEMJIOH30-
JISIHIO BPEMEHHO INOACOEAHMHCHHLIX IIPOBOAHHAOB H.IM OTBOA Tel.d (pagHaTOPaMH,
BOJOV H 1p )

3 Marcpaan BPEMCHHBIX NOACOCAHHEHHH, H\ C€iCHHE H DAaCHOJIO/KEHHE, Xapak-
TCPUCTHRA TOBEPXHOCTH (OKpaliewa W Ap), HULIHYHE TeJIOM30JALYN HJH O0TBOJA
1CVIa JOJIKHH ObITb NPHBeLEHBl B IIPOTOAO.€ HCHbITalH

4 Jlonychaercs HCNOJIL30BJATL HHBIE pa3Mepbl BPEMEHHLIX NMOACOCIMHEHHII, CC.IH
310 YCTAHOBJIEHO B CTAHAADPTAX HA alNapaThl KOHKPETHHX THMNOR



I'OCT 8024—90 C. 7

2.1.4. VMcnbitanug Ha HarpeB HOPOBOAST NPH HOPMAaJbHBIX KAHMA-
THUYECKHX ycJoBuax ucnbiraunii no FOCT 15150.

2.1.5. HarpeB annmaparta NIpH HCNBITAHMH CJAeAyeT HPOLOJIKATH J0
JOCTH2KEHUS YCTAHOBUBLIErOCs TEIJIOBOIO pexuma.

TenmoBoit pexHM CUMTAIOT YCTAHOBUBUIHMCH, €C/JIH TeMIeparypa
OTZeJbHHIX yYacTell anmapata He H3MeHsercss Gosee yem Ha 1°C B Tes
geHue 1 u.

2.16 TIlpu HCIBITAHUM HA HarpeB AOJKHEI ObITb NIPHHATHI MepHI
AJi 3aLIMTH HCNIBITYEMOrO anmnaparTa OT NOCTODOHHHX BO3AYLIHBEIX Te-
4eHHH, COJHEYHBIX HJM APYTHX TEIJIOBBIX H3JyYeHHH.

Binsnue BO3AeHCTBHS COJNHEUHBIX Jydefl Ha annapaTtel Hapy2KHOH
YCTAHOBKHM YYHTHIBAIOT BeJHUHHOH 3¢ GdeKTHBHOH TeMmepaTyphl OKpY-
xkatomtero Bosayxa no 'OCT 15543.1a nn1a 3aKpHITEIX MeTaJJHYECKHX
pacnpefieJIUTeIbHEX YCTPOHCTB 6€3 TEMIOH3OMNSUMH KaTeropuu pasme-
menus 1 3a 3¢ ¢peKTHBHYIO TeMIepaTypy cilelyeT NPHHHMATb BepxHee
pabouee 3nauenue teMnepatypsl no FOCT 15543.1

217. Jlas ychopeHHs! MCIHITAHUS HA HarpeB JONYyCKaeTcs NpeaBas
pHTe/JbHOE HarpeBaHHEe HCNBITYEMOro amnmaparta TOKOM BHILIE HOMHs
Halbroro HarpeBaHne NOBHILUEHHBIM TOKOM MOXET NPOAOIKATHCA
A0 Tex MNOp, NOKa INpeBbILIEHHe TeMNepatypnl Kakol-1u0o K3 vacTed
annaparta He JOCTHIHeT JONYCTHMOIO 3HaueHHs, yKazaHHoro B Tabu. 1.

21 8. Temneparypy (NpeBHIIICHHE TeMNEPAaTypPhl) 3JEMEHTOB TOKO-
BelVIICIO KOHTYypPA CJAELyeT ONpelessiTh ¢ MOMOILBIO TepMonap, a Apy-
HX yacTed anmapara—C NOMODIbI0O TepMOMEeTpa HMJH TepMomap.
Temneparypy kxatymek (06VOTOK) clefyeT ONpelessiTh IO H3MeHe-
HHIO CONPOTHBJIEHHS.

219. Mecia usMepeHHst NpPEeBLILEHHH TEMNEPaTyphl OTAEJNbHBIX
3JIEMEHTOB anmapaTra yKasblBalOT B NPOrpaMMax H MeTOAHKaX HCHbI-
TaHH{l HA annapaThl KOHKPETHHIX THIIOB.

22 Onpenenenne TemMIepaTyph OKpyXalllerao
BO31VXa

221 TewvnepaTypy OKpY:Kalolllero BO3AyXa NPH UCHBITAHUAX ONpe-
IensioT KaK cpefHee apudMveTHueckoe 3HaueHHe NMOKa3aHHI HECKOJb-
KM\ TEPMOMETPOB HJIH APYTHX CpeAcTB H3MepeHuil. B Teuenue nocmen-
Heu yeTBepTH IePHOAA HCNLITAHHH TeMmIepaTypa He JOJKHA H3Me-
HATbest Gosee yeM Ha 1°C/y,

TepMomeTpBl HJHM ApyTHe CPeACTBa H3MepPEeHHs paclojaraloT BOK-
Py HCNBITyeMOro annapara Ha paccTOSHHH 1 M, nocepeflHe BHICOTHI
ero TOKOBeAylleH YacTH, B TOYKAaX, 3alIMIIEHHBIX OT TEMJOBHIX H3Jy-
YeHHUH H NOCTODOHHUX BO3AYIUHBIX TeYeHHII

222 UYyscreHTeJbHbIl 371eMeHT (pe3epByap) KaxKIOTO TepMOMeT-
DPa rorpyxkalmT B cocyl BMmecTHMOCTBIO 200—300 cm® nanonHeHHBbIR
MacJow

23. Onpenenesue Temneparypbol MeI10AOM Te€p-
MoMeTpa
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2.3.1. [lns onpejeneHHst TeMuepaTypsl MeTOAOM TEPMOMETPa YyB-
CTBHTEJIbHH 3JeMeHT (pe3epByap) TepMOMeTpa MNPHKJIABIBAOT K
NOBEPXHOCTH HCMBITYEMOro 06beKTa.

2.3.2. TepmoMeTpH JONycKaeTcsi NPHMEHSATb B TeX cJyyasX, Kor-
Ja pasMepH amnapara HacTOJbKO BEJUKH, YyTO TeMIlepaTtypa Harpena
NPaKTHYECKH He H3MEeHsSeTCs OT NMPUCYTCTBHA TepMmoMeTpa. B ocranbe«
HBIX CJyYasfx NPHMEHSIOT TepMOMapHhl.

2.3.3. UyBCTBHTE/NbHEIH 3JeMeHT TepMoMeTpa OGEPTHIBAIOT TOHKOM
¢oJNbroit U NMJIOTHO MPHXKHMAIOT K AETaJH, TEMIEPaTypy KOTOPOH H3-
MepsioT. KpenJienue TepMOMeTpa B mpoliecce HCHLITAHHS He JOJKHO
ocnabesBatb. Ty yacTe YyBCTBHTEJLHOTO 3JeMeHTa (pesepByapa), ho-
TOpast He CONMPHKACAeTCA C JeTasblo, 3allHIAIOT OT OXJaXIeHHS H3B-
He cyxoil BaTol, ac6ecToM, BOHJOKOM HJIM ADYTHMH NOAOOHBIMH MaTe-
pHanamu TakuM o6pa3oM, YTOOH He YXVALIMJHCh YCJIOBHSI OXJax-
JleHus AeTalu.

2.3.4. Ilpn Hanuuuu B 30HE H3MEpEHHS IE€PEMEHHBIX MAarHHTHBIX
nojiedl, BJAHAIOUIHX HA IOKAa3aHHsI PTYTHOIO TEPMOMETpPA, HCNOJb30-
BaHHe TaKOro TepMOMETPa HE AONYCKaeTCs.

24. Onpepenenue rTeMIepaTypH Mel10ZO0OM Tep-
Monaph

2.4.1. Topayuii cnafi TepMonapsl IJIOTHO NPHKPEIJISIOT K JeTaJH
H KpelJjieHHe ero He AOJXKHO ocnabeBaTb BO BPeMsl HCIBITaHHH.

2.4.2. JlonxkHbl GBITb NDHHATHL MepbI, YTOOB NMPOBOAA TEPMOMNApHI,
KOTOpble He CONPHKACAIOTCs C JeTajblo, He OTBOAMJIH OT Hee Temlo,
NpH 3TOM He JOJKHBI YXYAWIATbCSH YCJAOBHS OMIAXACHUS 3TOH AeTand.

2.4.3. Tlpososa Tepmonaphsl BO H36exxaHHe 0Opa30BaHHA KOHTY-
POB, B KOTOPHIX MOTYT HHAYKTHPOBATbCS 3JEKTPOABHIKYUIHECH CHJHI,
CKPYYHBAIOT MeXAy cob6OH H pacrosiaraloT No BO3MOXKHOCTH BHe cde-
pbl JefCTBHA NMepeMeHHBIX MalHHTHBIX TOJIEH.

2.4.4. XonoauuH cnait TepMomapel pacrnoJiaratoT B MecTe, He INOJ-
BEpPKEHHOM BO3J€HCTBHIO TEIJIOBBIX H3JyueHHH H IOCTOPOHHHX BO3-
Ayl HBIX TeueHHH. XoJOZHBIA clafi peKoMeHAyeTcs HoMelllarb B CO-
Cyl, YKa3aHHH B 1. 2.2.2, uiu B TepMmocTraT. Temnepatypy cpendl,
OKpyKaloleH XOJOAHBII cnail TepMOnapel, H3MepSIOT TEPMOMETPOM.

25 OnpeneneHve TeMnepaTyps METOAOM H3MVe-
peHHSI CONPOTHBJEHHS

2.5.1. MeToj cOMpOTHBJEHUS, 3aKIIOUAOUHICA B ONpeJeNleHHH
NpeBbILIEHHS] TEMNEPATyphl MO Pa3HOCTH CONPOTHBJEHHS B HArpeToM
H XOJIOZHOM COCTOSIHHfIX, IIPHMEHSIIOT JJIsl ONpefeJieHHsl TeMnepaTyphl
KaTyliek (0OMOTOK), HaMOTaHHHIX NPOBOJHHKOM H3 MeTa/ia C u3-
BECTHBIM TE€MIIePaTypPHBEIM KO3((hHUHEHTOM CONPOTHBJEHHS.

2.5.2, ConpoTuB/IeHHE H3MEPSIOT MOCTOM IIOCTOSIHHOTO TOKa HJH
METOAOM BOJbBTMETpa-aMNepMeTpa IIpH NMPOTEKAHHH NOCTOSIHHOIO TO-
Ka, BEJHUHHA KOTOPOro He J0JKHA NpeBnIaTh 159% HOMHHAIbHOrO
3HAYEHUA.
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2.5.3. Tlepen u3MepeHHEM CONPOTHBJIEHHS KaTyluiek (o06MOTOK) B
XOJIONHOM COCTOSIHHH HX CJI€AyeT BLIEPXKHBATH B IOMELIEHHH, B KO-
TOPOM NIPOBOJSAT H3MepeHHe, He MeHee 8 u. TeMmneparypa nomelnenns
JoJKHA OHITh 3a(hUKCHPOBaHA B MPOTOKOJE HCNBITAHHH.

2.5.4. TIpoBoaa Aas HM3MepeHHS MaJblX CONPOTHBJEHHH NpHCOeNH-
HAIOT TakK, YTOObl HX CONPOTHBJIEHHE H CONPOTHBJEHHS TOUEK HX NpH-
COEJMHEHMS He BJMSUIH HA BEeJHYMHY H3MEDAEMOro CONDOTHBJIEHHSL.

2.5.5. Touku nprcoeAWHEHYS NPOBOLOB NPH H3MEePEHHH CONPOTHB-
JIEHHS B XOJOJHOM H HarpeToM COCTOSHHSX JOJ:KHBI ObITh OJHH H Te
xke. IlpoBoaa, cayxauue AAs H3MepEeHHsS CONPOTHBJEHHS KaTylleK
(o6MoTOK), 0cOOeHHO KaTymeK (06MOTOK) C MaJibiM CONPOTHBJIEHHEM,
clelyeT XK YKa3aHHEIM TOYKaM NMpHUMaHBaTh.

2.5.6. Ilpu onpeneneHnu TeMnepaTypsl kKaTywiek (0OMOTOK) MeTO-
JOM CONPOTHBJEHHS MNpeBHILIEHNe TeMIepaTyphl KaTyllek (0OMOTUK)
6 Hajg TeMmepaTypo# OKpYKalUlero BO3Ayxa ONpefensiioT mo ¢op-
MyJe

re—r 1
O=""T0 (o Hax—ta, (1)
I'x a
TAe 7, — CONPOTHBJEHHe KaTyuwikh (0OOMOTKH) NpH TeMIepaType
tor, OM;
ry— CONpPOTHBJIEHHE KaTylkd (OOMOTKH) Npu TemmepaType
tox, OM;

a — TeMnepaTypHbii KO3 HUHEHT CONPOTUBAEHHS;
tox, for — COOTBETCTBEHHO TeMIEPaTyPhl OKPy:Kalolero Bo3ayxa npH
H3MepeHHH KaTyilek (O6MOTOK) B XOJOLHOM H Harperov
cocTosfHHuAX, °C.

2.5.7. Ecau HCIBITaHHE NPOBOAHJOCH IIPH TEMNepaType OKPYKaio-
mero Bo3fyXa f, OTJHYAIIEeHCss OT AONYCTHMOH 3(PQeKTHBHOI Tevi-
nepatypsl (f,3y), TO 3HAUEHHe NpeBLILIEHHS TEeMNEpaTyphl KaTyLieK
(06MOTOK) NOCTOSHHOTO TOKa, MoJyueHHoe No dopmynae (1), mosxHO
OBITb NPHUBEAEHO K f,5, YMHOXKEHHEM Ha ClenyloliHe Ko3(pQPHIHEHTE:

JJIs1 TOKOBHIX KaTyllek (06MOTOK)

1
-;'+ts¢<b
K=t ©
—+for
3
Ias Katyliek (0OMOTOK) HAmpAXKeHHd
1
T'l‘to r
Ku=—l_—'- (3)
';*+ts¢q>

IlpaMeuyanue, [asa karywek (0GMOTOK) H3 MeZHOH NPOBOJIOKH YCPEXHEH-
HOe 3HaueHHe l/a NPHHUMAIOT DaBHHM 235, H3 aNIOMHHHEBOH NPOBOJOKH — 246
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2.5.8. Ecin He npeAcCTaBJseTcss BO3MOXKHBLIM H3MEPHTb CONPOTHB-
JieHHe B IIpolecce HCNLITAaHHSI WJAH cpasy Ioc/ie ero OKOHYaHus (Ha-
npumep, B KaTylukax {o6MOTKax) NMepPeMEHHOIo TOKa), TO Helocpen-
CIBEHHO IIOCJe OTKJIIOYeHHS CHHMAalOT KPHUBYIO OCTHIBAHHA H3MepeHHEM
CONPOTHBJIEHNS Yepe3 ONpeleseHHble NpPOMEeXKYTKH BpeMenHn, [lo kpu-
BOH OCTHIBaHHS («TeMIepaTypa— BpeMS») 3KCTpanoisuueli onpere-
JSI0T MaKCHMaJ/bHOe IpeBLILIEHHE TeMIepaTypbl B MOMEHT OTKJIOYe-
HUH.

26. Onpenesesne CONPOTHUBJAEHUSA rJgaBHOW LenH
annaparta

2.6.1. ConpotuB/enne onpeessioT Ha INOCTOAHHOM TOKe METOLOM
BOJBTMETpa-aMiepMeTpa uJAH NpHOOPOM HENOCpeNCTBEHHOrO H3Mepe-
HI'S CONPOTHBJEHHSI MeXKAY BbIBOAAMH Ka)IOro NOJIOCA H3AEJNHs H
(raM) OTAEJBHBIX YYAaCTKOB TOKOBEAylleH CHCTEMHI.

2.6.2. Tlpu onpejeseHHH CONPOTHBJAEHHA METOAOM BOJbTMETpa-
aMnepMeTpa cAeyeT YYHTHIBATH CXE€MY HX BKJIOYEHHS H, B ciayuyae
HeoOXOAMMOCTH, BHOCHTD NONPABKY Ha CONPOTHBJAeHHWe npubopa. 3Ha-
YeHHE TOKA NPY H3MEPEeHUAX He AOJXKHO MDEeBbIliaTh HOMUHAJAbHBIR
TOK annapara.

2.7. Ilpn WcOopTaHHAX aNnapaToB Ha HAarpes
clAefyeT NPUMEHATh NPHOODPH:

yacTOTOMEpH!, aMIepMeTpsl, BOJAbTMETPH, IIYHTHI M Apyrue cpen-
CTB2 H3MEpPeHUA KJIacCOM TOUHOCTH He Huxe 0,5;

TpancgopmMaTopel TOKAa HJAM [APYrHe CpPeiCTBAa U3MepeHHs Toka ¢
KJ1accoM TOYHOCTH He Huxke 1,0;

H3MepUTeNbHEIE MOCTHL C KJIaCcCOM TOUHOCTH He Huxke 0,5;

MUKPOOMMETPHl ¢ KJ1aCCOM TOYHOCTH He HHxXKe 4,0;

TEPMOMETPHl C UeHOH AeseHud wkanast 1°C;

TepMonapel (TepMO3JeKTpPHUECKHe npeolpas3oBaTenn) rpaiyupos-
ku XK, Tounocts uaMepenus kotopuix no ['OCT 3044.

ITPHJIOKEHHE 1
Cnpasounoe

TEPMHUHDbI, HCITOJIL3YEMBIE B CTAHIAPTE

TaGauna 2

TepMiH IloAcHeHHe

Koutaxr CoBOKYHHOCTb TOKOBeAYMMX uacCTefi amnnapara, HpeA-
HA3HAUeHHbIX JJi YCTAHOB/ICHHA HENPEPHIBHOCTH  UENH,
KOTJla OHH CONpPHKAcaloTCsl M, KOTOPHIE BCAGACTBHE HX
B3AUMHOrO NepeMellueHHsi BO BPEMsS ONCpPaluH, PasMBIKAOT
HIH 3aV1'Kai01 Uelb HJH B C/IyYae CKOJb3fUIHX HJH 11ap-
HEPHHX KOHTAKTOB COXDAHAIOT HENPEePHBHOCTb HENH
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Hpodoascerue raba. 2

TepMuun

TToacuenne

KouTakT nerajb
Coeaugenne

SddexTHBHOE
TeMnepaTypH
ohpyKaiollero BO3AY-

YeHHE

Xa

3Ha-

Onna u3 TOKOBeRYWMX yacTell, 06pa3yIOmUX KOHTAKT
COBOKYIIHOCT TOKOBEAYIRHX
TaKT feTadef), NpeAHa3HAYEHHBIX
CTOSIKHO# HenpepHBHOCTH LENH TOKa, OTJHYHTENbHOH OCO-
OeHHOCTBIO KOTODOH fBJAEICA OTCYTCTBHE B3aHMHOro me-

peMellleHHs] KOHTaKT-AeTanel
YcnoBHOe 3HaUeHHe TeMOepaTypRl OKDYMKAIOUIero BO3Ay-
Xa, NMPHHAMaeMOe NpPH pacyeTax H HCIHITAHHAX

yactefi anmapata (KOH-
A obecuneyeHHA 1O-

ITPHJIO)KEHHE 2
Cnpasouroe

PEKOMEHAYEMbIN NEPEYEHD 3JIEKTPOU3OJSALHOHHDBIX
MATEPHAJIOB AJisi OTHECEHHS HX K ONPEAEJEHHBIM KJIACCAM
HATPEBOCTOHKOCTH

B ta6n 3 mpuBeseH peKOMEHAYEMBI MepeueHb 3K TIPOHOJAAUHOHHEIX MaTepHa-
JIOB KOHKDETHHIX BHNOB [JI OTHECEHHA HX K ONpEeleNeHHBHIM KJaccaM HarpeBoCTOf-
KOCTH, YKa3aHHEIM B CTaHAapTe.

Ta6auma 3

QOGo3uaye-
#He KJaacca
Harpeso-
CTORKOCTH

KpaTkas xapaKTepHCTHKA
OCHOBHBIX Ipynu
3J1eKTPOH3OAAIHOHHBIX MaTe-
ry1anos, COOTBETCTBYIOUIHX
JaHHOMY KJaaccy
Hal PeBOCTOHKOCTH

DAeRTPOHIOAALHOHHBIE MaTepHAIB

Y

BoJIOKHUCTEIE  MaTepHadbl
13 LEAJMI0J03b, XJONMKa H
HATYpaJbHOrO  lieJKa, He
NPONMTaHHbIC H He norpy

JKeHHble B XKHAKHH 3JEKTPO
H30JAIHOHHBIH marepHaJ
Jpyrae MalepuaJsbl UAH PO
CThHIE COYETAHHS MaTepuHasoB
NN KOTOPHIX HAa OCHOBAHHH
OParTHUECKOrO  OHbITa  HJH
COOTBETCTBYIOUIHX HCMLITAHHH
YCTAHOBJIEHO, YTO OHH MO
ryT pafoTaTe NpH TeMlepa-
TYpe, COOTBETCTBYIOIEH dll-
HOMY hJaccy

TeKkcTHAbHEE MaTepHadsl Ha OCHOBe
XJI0NK2, HATypaJbHOTO liejkKa, pere-
HEPHPOBAHHOK  IEJJIIOJO3H,  AlleTHJ-
UE/TIONO3E B MOJHaMHIOB,

Llemnon03ube 3/1eKTPOH30NALMOHHBE
OyMmaru, KapToHH u ¢ubpa

IIpeBecuHa

IlracTtmacca ¢ opraHu4ecKHM HanoJ-
HHTCIEM

AHRJAMHO hOpManbieruHele  CMOJIH
(B u3aennsax)

[Tonnaxpuaar

IToausTtunen

IToauctupoa

[oauxnopBHHKHA  naacTHdUUHPOBaH-
HBIH M HenJaacTHhOHUKHPOBAHHKIA
ByanauusupoBaHHWA  HaTypaibHHA

KayuyK
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IIpodoascenue Taba. 3

KpaTKka® XapakTepHCTHKA

O6o3naye- OCHOBHBIX TPYIU
HHe KJacca 3NEKTPOM30NSIIHOHHBIX MaTe-
HAarpeso- PHAJNOB, COOTBETCTBYIOMIUX DAEKTDOU3IQAANHOHHbIE MAaTepHAaJ bl
CTORKOCTH JaHHOMY KJaccy
HarpeBOCTORKOCTH
A BosokHACTHIE ~ MaTepHAaNbl IlponuraHHble H NOTpYKEHHHE B
H3 [edJI0J03bl, XJOIKa HJIH }KHJIKHFI BJIEKTPOHSO.HHLLHOHHblﬁ Mare-
HaTypaJbHOro, HCKYCCTBEH- | DHAJ:
HOT'O H CHHTETHYeCKoro ueJsa- TEKCTHJIbHbIE MaTepHaJIl Ha OCHOBE
Ka, B paGO'-IEM COCTOAHHH | XJIONKA, HaTYPAaJbHOro lI€NKa, pereHe-

IIPONHTAHHKE HJH NOTpyXKeH-
Hble B JKHAKHMH 3J1€KTPOH30-
NAUHOHHKH Matepuan. py-
r'He MaTepHaJbl HJH NPOCTHIE
CcOueTaHUA MaTepHaJoB, JJf
KOTOpHIX Ha OCHOBAHUMY npak-
THYECKOI'0 ONBITa HJH COOT-
BETCTBYIOIIHX HCNLITAHUA yC-
TAHOBJEHO, UYTO OHH MOryT
paforaTb npH TeMIepaTtype,
COOTBETCTBYIOUER  JLaHHOMY
KJaccy

PHPOBAHHOH LEJJIONO3L,  aHeTHJALI-
JIIONIO3bl H TOJHAMHIOB;
LeMJIIONO3HBE  IEKTPOU3ONALHOHHBIE

6yMary, KapToHb H (HGpa;

JpeBeCHHa;

aneToOYTHPATUELIIOIO3HBIE eHKY;

aleT AL eNJII0JI03HbIe AnaneTaTHLle
IIJIEHKH

Maitepran Ha OCHOBE 3JAEKTPOKapToO-
HAa 1 aleTHJAUENII0N03HoA LIEHKR

JIaKOTKaHH H JIAKOYYJKH Ha OCHO-
Be xsonuatoOymaikHo#t npsaxH, nHa-
TYpaJbHOrQ llejKa, pereHepHpPOBaHHOMR
HeJI0/M03b HWJIH  [NOJHAMHAHHX BOJIO-
KOH (JlaKh Ha OCHOBE HATYpaJbHHX
HJX CHHTETHYECKHX CMOJ, MOAH(pUILH-
pPOBAHHBIX BHICHIXAIOWHMH PacTHTEAbHH-
MH MacJaMH)

Jlako6ymara (/s1aku Ha OCHOBe Ha-
TYpaJbHBIX HJAH CHHTETHUYECKHX CMOJ,
MOJAHHUMPOBaHHKX BBICHIX A0 HIHMH
PacCTHTeNLHBIMH MacJaMH)

H3oxsuua 3MaJblpoBOJOB (JaKH Ha
NOJHBUHEHIAILeTAIEBOH OCHOBE, Macjsd-
HO-CMOJSAHBIE U COOTBETCTBYIOILHE HaH-
HOMY KJacCy HarpeBOCTOHKHe Jpyrye
CHHTETHUYE CKHE JIAKH)

CJjloMCTBIe ITAaCTHKH Ha OCHOBe Le-
JIOJI03ULIX Gymar (KOMIIOHeHTH — Tep-
MOaKTHBHbBlE CMOB (eHosodopManbre-
HAHOTO THMA, MeJaMHHOGOpManbie-
ruausle, dedonodhypdyponbHble, aiM-
JHHOMOPM AJTbACTH AHbIE)

[TnactMacch ¢ OpraHdYeCKHM HamoJ-
HH reseMm (KOMBOHEHTH — TepMOpeak-
THBHHIC CMOJH deHosohopMaibaerul-
HOro THNQ, MetaMuHopopManbierij-
uue, envonopyphOyposibHbie, ARM.IHHO-
(hopm anbIerHHHE)

JIpeBeCHO-CJAOHCTHIE TJACTHKH (KOM-
NnoHeH s — denonobhopManbieruipnLie
CMOJIBI)
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IIpodorscenue Taba. 3

OGosuaue-
HHe KJacca
HarpeBo-
CTOHKOCTH

KpaTkast xapaKTepHCTHKa
OCHOBHBIX Tpynn
3JEKTPOH3CAANHOHEBIX MaTe-
DHAJIOB, COOTBETCTBYIOUIUX
JNAaHHOMY KJaccy
HarpeBoCTONKOCTH

SJIEKTDOHSOJIHU,HOHHHE MaTepHasabl

CunrerHdeckHe OpraHHuec-
KHEe MaTepHanb (nJeHKH, BO-
JIOKHA, CMOJIL, KOMOAayAH H
Ap) u JApyrde MaTepHaJH
HJIH TOPOCTHIE COYETAHUS Ma-

TepHaaoB, ANA KOTOPHX Ha
OCHOBAHHHU NpaKTHYECKOro
OnbITa HJIH COOTBETCTBYIO-

IHX HCOHITAaHHH YyCTaHOBMe-
HO, YTO OHH MOryT paboTaThb
IIpH  TeMmiepatrype, COOTBET-
CTBYIOILEH HAHHOMY hJjaccy

TepMOpeakTHBHBIE KOMIayAl Ha oc-
HOBE aKkPHJOBHX H METaKpPHJOBHIX 3pH-
poB (Ge3 HanoJHHTe el B H3AEMHSAX)

Ac6oueMenT, TPONHTAHHBIA OPraHu-
YeCKHM COCTABOM, HE BHTEKAIOUIUM IIDH
1C0°C

[TonaMuAHEIE JHTbeBBHIE CMOJH (B
H31eJHAx)

IToMuamMuaHble NIEHKH

HeTkaHble CTEKJ/IONEHTH H3 Hanpas-
JIEHHBIX CTEKJSIHHBEIX HHTel

[Mosnxs0opnpeHOBLIE 3/1aCTOMEDP K

ByTaaueH-akpHJIOHATPHJOBLIE Kayyy-
KH

Ioananopsusna €  BBICOKONONHMED-
HBIM [JaCTHHHKAaTOPOM

TMosusTuaen TEPMOCTAOHIHU3UPOBaAH-
HLIM HJH 06JyYeHHBIH

[TomunponuacH  TepMoCTaGHAH3HPO-
BaHHBIH HAH 06JyYeHHBIH

Marepnaa Ha OCHOBE 3JIEKTPOKap-

TOlA H noJuaTWieHtepedTasaTHoll
IJIeHKH
JlaKoThdHu Ha OCHOBe TOJUITHICH-

TepedTaNaTHBIX BOJIOKOH

[lneskrn W BOJOKHA H3 HOJUITHJIEH-
TepedTanara

CaoHCThIE MJAACTHRA HA OCHOBE UeJ-
JI0TO3HBIX OyMar H 1Kagned

ITnactmMaccel ¢ OpPraHUvYecKHM  Ha-
HOJTHETCJIEM

H3zonauus 3MaJbnpoBoAOB (KOMIO-
HEHTB! — [OJIHYPETAaHOBHIE, SIOKCHJ -
Hble B Jpyruc CHHTETHYECKHE  HAAaKH,
COOTBETCTBYIOILHE  RAaHHOMY  KJjaccy
HarpeBOCTONKOCTH)

TepMopeakTHBHBIE KOMHIaylH Ha oOC-
HOBE aKPHJOBBIX H  METaKpHJOBHX
3hHpPOB ¢ HEOpraHMYeCKHM HaNOJIHHTe-
JeM (B H3Jenusx)

TepmopeanTHBHBE CHHTETHYEChHE
CMOJIEL H KOMOayAbl (3MOKCHAHLIE, IMO-
JH(DHPHEIE, TOJHYDETaHOBbIE) € CO-
OTBETCTBYIOIIUMH OTBEpAUTENSIMH, oGec-
MEUHBAIOUIMMH TNPUMEHEHHE CMOJ H
KOMNAaynoB [AJd JaHHOrO KJacca Ha-
IPEBOCTONRKOCTH (B H3MEJHSAX)

Tpuaneratile JioN03HbIe MJIEHKH

ITonmkapGonaTHasa nieHKa
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Ilpodorxnenue Taba. 3

KpaTkast xapaKTepHCTHKA

Od0osHave- OCHOBHBIX TPYII
HHREé KJjacca SJACKTPOH3ONALUOHHBIX MaTe-
garpeno- DPHAJOB, COOTBETCTBYIOILIUX SAEKTPOUIOAALHOHHbIE MaTepHaanl
croftkocTH JaHHOMY KJaaccy
HarpeBOCTOAKOCTH
MarepHasl Ha OCHOBE 3JKTpOKap-
TOHA H TPHAUETATHENJNION03HOH NJeH-
KH
CTeKN0NaKOTKAaHU
Jlarekch
B Marepuaan  Ha OCHOBe| MaTepHadn Ha OCHOBE ISUNAHON
calofibl (B TOM  UHCJE HA | CJOIOAH, CJAIOAHHHTOB H CJAIOROIIACTOB,
OpraHHYeCKHX  (OJJIOXKKAxX),{ B TOM UHCJe ¢ OyMaXHOH HJH Tha-
ac6ecta H CTEKJOBOJOKHA, | HEBOH  OPraHHYecKod HOAJOAKKON C
NpHMEeHsIeMBEe C OpPraHHYec- | HATYpaNbHEMH U CHHTETHUECKHMH CMO-
KUMH CBASYIOWUMH W Npo- | naMu, MOAUGMDHUHPOBAHNLIMH U NC MO-
NMHTHIBAIOIIHMEA COCTaBaMH | AH(pHUHPOBAHHBIMHU PACIUTC.IbHL MR

Ipyrue MatepuaJjbl HJIH NPO-
CThle COUeTaHHs MaTepHaJIoB,
JAJS KOTODBIX HAa OCHOBAHHAM
NPaKTHYeCKOTO ONHTa  HJH
COOTBETCTBYIOIIHX HCIBITAHANK
YCTAHOBJEHO, YTO OHH MOLYT
pa6oTaTh NpH TEMIeEpPaType,
COOTBETCTBYIOUIE#  JAHHOMY
KJaccy

MacJaMH, JakaMd Ha MX OCHOBe, fH-
TYMHO-MACJSIHLIMH ~ JIAKaMH, 3001 lf-
HBIVMH, TIOJIHYPETaHOBHIMH
CTeng0NIakOTKAHH H CTEKJAOAAN0IY.I-
KM (TaKH 3H00KCHAHmE, SMOKCH T~ 1o-

Ju3QUpHBE, [OJHYPETaHOBLIE, O.H-
adupHbie, OHTYMHO-MaCASHO aThi -
HbIE)

Ac6ecTOBBEIE BOJOKHHCTBIC MarepHa-
JLI, B TOM YHCJAE € OpTralifl 'eCaHMH
BOJIOKHAMU (hOMTIIOHEHTH — 1lIessaK,
rIHGTAILGAReNHTOBEIE, SMOKCHAHDIE

CMOJH, CHHTETHUECKHH KayuyyK)
N3oasauus 3maabnpoBoaOB
CenJ101aKOTK aHH
Ilnactmaces ¢ HeoprasMueCkHM ha

MOJNHUTeIeM (TepPMODPEAKTHBHEIE CMO.IbI

theHospopMaTbACTHAHONO THNA, MC1a-

MunodopMaabaeruHse,  deHoacEyp-

thypo.ibHLIe, aHRJIHHOGEHOJODONMaTh-

LerHAHbe, 3MOKCHAHBIE, NOJHLMHDUBIE

CMOJIB,  COOTBETCTBYIOIHE T IHHOMY

kJaCCy HATrPeBOCTUHKOCTH)

CrnoucTLie  NTACTHKH  HA  NC,0Be
CTCKNOBOMIOKHHCTEIX M aclCCTC by Md-
TePHAJO®  (nOMIIOHEHTH — TEPMIpeaK-
TUBHBE CMO 1Ll deroadopManbieriIHO-
ro THIa, MeJavMIHOGMOPMAJbLEIHAHBC,
denonodypdyponbHbe; aHUJIHHO(EHO-
JoopManabiery e, 3MOKCHAHHR, NO-
JuabUpHBIE CMOJBI, COOTBETCTBYIOLLHE
JaHHOMY KJaccy HarpeBoCTOHKOCTI)

AcGoueMeHT, MPONHTAHHBIA OpraHH-
YeCKHM COCTaBOM, He BHTEKalOUIHM
npu 135°C
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ITpodorscenue Taba. 3

O6osnaue-
ANe Kiacca
Harpeepo-
cTORKOCTH

KpaTkasi xapakTepHCTHKaA
OCHOBHBIX TDYIN
3JIENTDPOH30JRHOHHBIX Mare-
pHEJIOB, COOTBEeTCTBYIOLLHX
IDAaHHONY KJaccy
HArpesoCcTONKOCTH

DJNEeKTPOHOAALHOHHbIe MaTepHann

MarcpHansl Ha OCHOBE CJIO-
Jbl, acbecTa H CTEKJOBOJOK-
Ha, OPHMeHseMBle B Codera-
HHH C CHHTEeTHYECKMMH CBfl-
3VIOIUMH COCTaBaMu, COOT-
BETCTBYIOUIHMHU JaHHOMY
KJaccy HATPEBOCTOHKOCTH
Hpyrue wmaTtepuannt
OPOCTHIE  COUYETAHHA
pHAJIOB, AJA

HJIH
Mmare-
KOTOpPHX Ha
OCHOBaHHUY TIPaKTHYECKOTO
ONHTA WJIH COOTBETCTBYIO-
IIUX HCNEHEITaHH#i yCcTaHOBJE-
HO, YTO OHH MOTryT paboraTh
npu Temmneparype, COOTBETCT-
BylOILeHl JaHHOMY KJa4ccy

TepMopeaKTHBHEIE CHHTETHUECKHE
KOMNayAhl (3MOKCHAHBIE, MOJH3HP-
Hble) C MHHeDaJIbHBIMH HaMOJHHUTeJ -
MH H OTBEPAHTEIAMH, O0O0eCneyHBaio-
IQAMH NpPHXMEHEHHE KOMIAYHAOB %
JAHHOTO KJacCa HarpeBOCTOHKOCTH (B
H3IEIHX)

Herkanule STeKJOJeHTH H3 HAallpaB-
JEHHLIX CTEKJASHHUBIX HHTeH (¢ DIOKCHA-
HO-MOMH2(UPUBIMH KOMINAaYHAAMH)

[ToauTpuadTOopXA0P3THIEH

TepMOpEaKTHBHBIE [IOJHYPETAHOBHE
KOMINAayHAE ¢ HEOPraHHYeCKHM HanoJ-
HUTeNeM (B H3IENHSX)

AcGecToBhHe MaTepHashl C IIOJHSTH-
JieHTepedTanaTHOH NAeHKOH

Martepuaasnl Ha OCHOBE LIHMNAuNH
C/IOALI, CHIOAHHHTOB H CJIOAONNACTCE
6e3 NOAJOMKH HJIH C HEOPraHHUYECK(::
NOJAJOMXKOK:

CTEKJOJAKOTKAHH M CTeKJONaKO (¥1-
KH;

CJOHCTHE MJIACTHKH HA OCHOBE CTEK-

JIOBOJIOKHHCTBIX M acGecTOBBIX MaTe-
pHaJIOB;
acfecToBbHle MaTepHadbnl  (BO.IOKHA,

TKayd, fymara) ¢ KOMIIOHEHTAaMU: JakK
H CMOJB; MOIHUUEPOBAHHLIE H He-
MOJAHDHIMPOBAHHLE aJKUAHLIE, 31OK-
CHAHBIE, TEPMOpEaKTHBHBIE, NOAUIUP-
Hble, KPCMHHHOPTaHHUECKHC, MOJHIPHD-
HO-2MOKCHAHBIE, MOJHYPETaHORHE);
CTEK/IOBOJIOKHHCTAasE H  acGecioBas
H30JISUHA TPOBOJOB C KOMIIOHEHTAMH!:
Jakd H CMOJB MOAH(QHUHpOBaNHIE 1
HeVOAH(DHUHPOBAHHBIE AJKHIHEE, JOK-
CHAHLIE, TEPMOPEaKTHBHHIE TOJH3IDUP-
HBlE, KPEeMHHAOPraHuuCecKHe, MOJu3(pHp-
HO-3MOKCHAHbIE, IOJHYPETAHOBHE

DNOKCHAHBIE KOMIAYHEB C Hamo.iHH-
TeJeM B OTBEpAHTENsAMH, 00ecneyHBalo-
UIHMK HpPUMEHEeHHE KOMNAayHAOB 1Jis
NaHHOrO KJacca HarpeBOCTOHKOCTH (&
H3eNHAX)

HeTkaHble CTexJOJMEHTH H3 HaNpas-
JEHNHHX CTEeKJISHHBIX HHUTEH C 3NOKCHI-
HO-NOJIADUPHEIMA JlaKaMu
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KpaTKad xapakTepHCTHKa

Q6oauaue- OCHOBHBIX rpynn
HAe KJacca 3JCKTPpOH3ONAIHOHRBIX Mare-
Harpeso- DHATOB, COGTBETCTBYIOLLHX JNeK1pOH3OAALHONNbIE MaTepHalibl
cTofiKoCTH JaHHOMY Kaaccy
HarpeBOCTORKOCTH
H3so.smusa  35vajbIpoBOLOB C IIOJH-
3bUPHMHANBIME M nOau3GUpNHaHypaT-
HbIMH JlAKaMH
H Marepuans Ha  OCHOBE Ac6ectopbie MaTepHain  (BOJIOKHA,
CMOAH, acGecTa M CTeKJIOBO- | TKaHH, Oymara),
JOKHa, NpHMEHsieMbie B Ccoue- MarepHasH Ha OCHOBE HHMaHOi CJio-
TaHMKH C Kpemumiiopranuyec- | At 0e3 NOAJIOKKH HJIH C Heoprauuye-
KHMH CBA3YIOIIMMH M TPONH- | CKON NMOAJOKKOH,
THBAIOUIHMH coCTaBaMy, CTeKJ/JIOBOJIOKHHCTAs U30AALUA MPOBO-
KpeMHAHOPTAHUYECKHE 3jac- | 108,
ToMeprl Jlpyrue maTepuadsl CTEKJIO/IahOTKAHH H CTeKJ0JaKouyJ-
HuH IIDOCThIE COYETaHHH Ma- [ KH,
TepHatoB, AJA KOTOPHIX HA CJIOHCTHIE IIACTHKH Ha OCHOBE CTeK-
OCHOBAHHUH NMPaKTHYECKOTO | JOBOJOKHHCTHX M acGeCTOBHX  Mare-
ONBITA HJIH COOTBETCTBYIOUIHX | PHAJOB,
HCOBITAHHH YCTAaHOBJIEHO, YTO MJacTMacCH € HEOpraHHYeCKHM Ha-
OHH MOryT paboTaTe DIpH | IOJHHTENEM,
TeMIeparype, COOTBETCTBYIO- acboleMeHT;
Hiedl JaHHOMY KJaccy C KOMTNIOHEHTaMH H3 COOTBETCTBYIO-
IIMX JA3HHOMY KJacCy HarpeBOCTOHKO-
CTH KPEMHHAODLaHMYCCKHX MW APYrHX
NaKoB ¥ CMOA
Kpemuutiopranuueckde  jracroMephbl
fe3 MOJJIOXKKH HJAH C HeOpraHmYecKod
MOMJOXKKOH C NpDHMEHEHHeM KpeMHHH-
OPraHHYeCKHX H APYTHX JiaKOB H CMOJA,
COOTBETCTBYIOUIHX AAHHOMY KJjaccy Ha-
rPEBOCTOAKROCTH
MareprHann Ha OCHOBE CJIOAMHHTA
H caojonaacra 0e3 NOLJOXKKH HIAH €
HEOPraHHYECCKOH TNOAJOXKKOA C Kpem-
HHROpranHuecKUMH JakKaMH M CMoJa-
MH
Hzoasuug 3ManbnpoBOAOE  C HOJM-
3bHPHMUANLIME M NOJH3pUPLHAHYpPAT-
HOBLIMH J1aKaMH
Cs 200°C Cnona, xepamuueckue Ma-| Ciamona

TePHAJB, CTEKAO, KBApU, HJH
HX KOMOHMHALMH, MNPHUMEHsE
Mbie €3 CBS3YIOLIMX HJH C
HEOPraHUYEeCKHMH H 3JIeMeH
TOODI AHHYECKHMH COCTaBaViH
Jpyrue mMarepuasdsl HIH 1pO
CTHIE COYETaHHsT MaTepliaJos,
AN KOTOPHIX HA OCHOBAHHH
NpaKTHYeCKOro ONBITa HJH
COOTBETCTBYIOIUHX HCHOLITAHHH
YCTAHOBJ/IEHO, UTO OHH MOI'YT

Crexkno Geculenounoe
JOKHUCTLIE MATEpPHAJE

DUIeKTPOTCXHUYECKAS KEepaMHKa

KBapu

iudep sgexTpoTexHHIECKHUI

AcGoiemenT

MukaJnexc

[osuterpadTopaTHAEH, B TOM dHCRE
C NCOPraHHYECKHM HAMOJHHTENEM

CrenJioflakoThadb C ROJHTETpadTep-
3TUJICHOBBIVIH CMOJIaVIH

H CTEKJNOBO-
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O6oanave-
HH@ KJacca
Harpeso-
crollkocTy

KpaTkas xapaxTepucTHxa
OCHOBHDLIX PpYI
SAEKTPORIOAALUOHHBIX MaTe-
PHAIOB, COOTBETCTBYIOULHX
AaHHOMY KJaccy
HarpeBOCTOHKOCTH

DJIeKTPOHIOJAALHOHHBIE MalepHabl

paborate InpH TeMmueparype
COOTBETICTBYIOWIEH  A@HHOM\
Kinaccy Temnepartypa npume
HEHHS 23X MA4TepHatos on
perensieTLss MX (PU3HUECKHMH,
XHMHYECKHMH  MEXaHHNEeCKH
MH H 3JEKTPUYECKHUMH CBOH
CTBaMH

Marepian 11a ocHoBe ILHMAHON CO-
ALl 6e3 MOAJOMBH HJAH CO CTEKJUBO-
JOKHHLTOR NMOIJ0KKOH,

HOAHKMH AHbIE (oMK POMEN, I TH
MUAHBIC) IJIcLkH M BOJOKHA,

H30.IAUHS 3Via.blPOBOJOB ¢ II0TH
HMH(HBIMH CMOJAMI U JaKaMu,

MATCPHATTEL PFa OCHOBE apoMaTuuec
sH\ NOJHAMHOB,

Crex.I0BOJIOKHHCTast H KBaplleBO.JOK
HULTa H30 d9UMSl  [POBOAOB, C Kpeu-
HULOPraHHYEChHMH COEXMHEHHSIMH C He
OPTJHHYECKUMH HAMOJIHUTE/ISAMH, C RPH
MEHeHHeM HEOpraHHYeCKHX COCTaBOB
JEeMEHTOOPraHHUYECKHX CMOA H jpy
1MX COCTABOB C MOBWILEGHHOM HATPEBO
CTOUI OC FBIO
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HHPOPMAILUOHHBIE JAHHBIE

1. PASPABGTAH Y4 BHECEH MuHUCTEPCTBOM  3JI€KTPOTEXHUUEC-
KOJi NPOMBIIJIEHHOCTH 1 npuGopocTpoeHus CCCP

PA3PABOTYUKH

JI. K. )Kykos, M. JI. Ckokora, B. K. Wyaeu, 3. A. PomuHbIX,
H. H. Jlazapes, A. B. Ckypuxusd, B. M. ®uckanosa

2. YTBEP)KAEH U BBEIJEH B NEWUCTBHUE IlocraHoBaeHHeM
Focynapcreednoro komurera CCCP mno ynpaBieHHIO KauecTBOM
APOAYKUMM M craHpaapram or 27.03.90 N 611

3. Cpoxk mpoBepku — 1994 r., nepHOAHYHOCTL TPOBEPKM — 5 JeT

. Cranpapr coOOTBeTCTBYeT MeXAYyHapoiHoMy craHiapry M3IK
694—80

5. BBAMEH I'OCT 8024—84

CCbIJICUHBIE HOPMATUBHO-TEXHHYECKHUE HNOKYMEH-
Thbl

.

OGosnaueHue HT]Il, Ha KoTOpHIH
ZaHa CChlIKa Homep nynkra

T'OCT 3044—84
I'OC1 8865—87
T'OCT 15150—69
FOCT 15543 1—89

—ND — N

Pezantop M L Hikandapsan
Texunueckult pexakrop O H Hukutuna
Koppekiop L H Mopososa

wgaso B ua6 190490 IToan B meaw 080690 1,25 yea n A 125 yea kp-oTr 145 yd4-u3n, n
win THP 9000 Hena 33 k.

Opnena «3nak Ilovera» HMsaareabcrso cranaapros, 123557, Mocksa, I'CII, HosonpecHenckuft nep , 3
Tum. «MocKoBCKUA meuaTHHK». Mocksa, Jigann nep, 6. 3ak. 1815
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