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MEXTOCYIAPCTIBETHUHTUBUHBMH CTAHJAPT

Cranb 3neKTpoTeXHHIecKas
METO/bI ONIPEAENEHUS] MATHUTHBIX U DJIEKTPHYECKHX CBOVMCTB

Meron H3MepeHHA YAe/IbHBIX MATHHTHBIX NOTEepb H neifer BYIOIIEN0 3HAYCHHSA HANPDKCHHOCTH
. MATHHTHOIO MNOJIA

Electrical steel.
Methods of test for magnetic and electrical properties.
Method for measurement of specific magnetic losses and actual value of magnetic field intensity

Jara meenenns 1999—07—01

1 O0aacTb npuMeHeHHsA

Hactosumii cranmapT ycTaHaB/IMBaeT METOX ONpeAeNicHMs YAeNbHBIX MarHHTHLIX noreps ot 0,3 mo
50,0 BT/KT ¥ OeHCTBYIOLIErO 3HAYCHUS HANpsDKEHHOCTH MarHuTHoro noins or 100 mo 2500 A/M mnpu
yacToTax nepeMariuuuanns 50—400 I'n MeTogoM BaTT™MeTpa M aMIniepMeTpa.

JlonyckaeTcsa onpeneneHue 3HaYeHWd MarHUTHBIX BeJIMYMH NMPH 4YacToTax NepeMarHHYMBAHHS A0
10 k' Ha xonblEBbIX 0Opa3uax ¥ Ha obpa3uax M3 nojoc.

2 HopmaTHBHBIE CCBUIKH

B HacTosilieM CTAHOapTe MCNOJIb30BaHbI CCHUIKH Ha ClIEAyIOLIHE CTAHAAPTHI:

TOCT 8.377—80 I'CH. Marepuanbl MarHuToMsirkue. MeToIlMKH BRINOJHEHUSA H3MEPEHHH TIPH OII-
peneJEHHH CTATHYECKHX MAarHHTHBLIX XapaKTepPHCTHK

FOCT 8476—93 I1pubopbl aHANOroBble NOKA3BIBAIOLIME 3/IEKTPOU3MEPHTENILHEIE TIPIMOTO OEHCT-
BUS M BCrioMoraTenbHble YacTH K HMM. YacTs 3. Ocobrle TpeGOBaHHs: K BaTTMETpaM M BapMeETpaM

IOCT 8711—93 [lpubopbl aHaNOTOBble NOKA3LIBAIOHINE 3/ICKTPOH3MEPHTENbHBIE NMPAMOTO AcHCTBHS
M BCIIOMOTATEsIbHbiC YacTH K HUM. Yactb 2. Ocobrie Tpe6oBaHMs K aMnepMeTpaM M BOJILTMETPaM

FOCT 12119.0—98 Cranb anekrporexHuyeckas. Meronl onpene/ieHHs MATHUTHRIX H 3/IEKTpHYeC-
Kux cpoicts. Obume TpeboBaHuUs

FOCT 13109—87 3Jnexrpuueckas 3Heprusi. TpeGoBaHHS K KAa4eCTBY 3/ICKTPHYECKOH IHEPIrHH B
3NIEKTPHUECKHX CeTsAX obllero HasHaYeHHUsl

FOCT 21427.1—83 Cranb 3/CKTPOTEXHRHYECKAs XOJIONHOKATAHAs aAHM3OTPONHAS TOHKOJIHCTOBAs.
TexHuyeckue ycnoBHs

FOCT 21427.2—83 Cranb 3/1eKTpOTEXHHYECKAS XOJIONHOKAaTaHas H30TPONHAsi TOHKOMHCTORBadA. Tex-
HHYECKHE YCIIOBHS

3 Obmme TpeboBaHMA

- Obue Tpe6OBaHHS K MeToaaM McnbraHus — no N'OCT 12119.0.
TepMHHBI, IpUMeHseMble B HacTosileM crtannapre, — no F'OCT 12119.0.

Hznanue opunuassuoe
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4 TloaroroBKa 00Opa3LoOB LIS MCTILITAHHH

4.1 O6pa3lbl A1 UCTILITAHHH JO/DKHBI HMETh H3O/IALHIO.

4.2 O6pasusl KonblieBoi GopMbl COGHPAIOT U3 IITAMIIOBAHHBIX KOJiell TOJILMHON OT 0,1 no 1,0 Mm
WIN HABMBAIOT M3 JICHTH TOJILIMHOH He Gomee 0,35 MM M NMOMCIIAIOT B KACCETH H3 H3OISILLMOHHOTO
MaTepHala TOJMIMHON He Gojee 3 MM WM HedeppOMarHWTHOTO MeTaia TONMIUMHOM He Gonee 0,3 MM.
MeTtawnigyeckasl Kaccera JO/DKHAa MMeTh 3a30p.

OTHOlIEHHe HApyXHOTO nMaMeTpa obpaslia K BHYTPEHHEMY JIOJDKHO ObITh He Gonee 1,3; mnowane
nionepevHoro ceueHus obpasua — He MeHee 0,1 cM2.

4.3. O6pasupl IUis annapaTa OnITeiiHa H3TOTORNSIOT M3 N0/10C TOMUKHHOM OT 0,1 oo 1,0 MM, IN¥HOH
ot 280 mo 500 mm, mmpHuHoi (30,0+0,2) MM. Tlonoch obpasiia He HODKHBI OTIHYATLCA APYT OT Apyra Mo
THHe 6onee yeM Ha +0,2 %. Thnowans nonepeyHoro ceveHus obpasua gomkHa 6bimb o1 0,5 1o 1,5 cM2.
Yucno nonoc B o6paslie NODKHO ObITh KPaTHBIM YETbIPEM, MUHHMAJILHOE YHCIIO NOJIOC — ABEHANLATD.

O6pasibl aHM30TPOIIHOM CTAIHM HApe3aloT BIOJb HaNpaRICHMs MPOKATKH. YTOJN MeXIy Harnpasie-
HUSIMM TIPOKATKHM M Hape3KH TOJIOC He JOJDKEH IpeBbluaer 1°.

JInsa o6pa3lioB H3OTPOMHOM CTAJ NOJOBHHY NOJIOC Hape3aloT BAOJb HAINpaBlieHUst NPOKAaTKH, Apy-
IyIo — TonepeK. Yros MeXIy HanpaplicHHAMM NPOKATKH H Hape3KM He JO/DKeH mpesbiath 5°. [lonock
TPYINIHPYIOT B YeThipe MNakeTa: [Ba — M3 MOJIOC, HApe3aHHBIX BIOJIb HaNpamIeHHs NPOKATKH, NBA —
nonepek. IlakeTsl ¢ OAMHAKOBO Hape3aHHbIMH IOJIOCAMHM PasMELIAIOT B Napajule/IbHO PacliofiOXCHHbIX
KaTyIIKAaX arapaTa.

JlomyckaeTcs NoJIoCH! Hape3aTh MO OMHMM U TEM Xe YIJIOM K HanparieHHio npokaTku. Hanpasnenue
NPOKATKY [UIs1 BCEX MOJIOC, YIOXEHHBIX B OXHY KaTyLIKY, JO/DKHO GBbITh ONMHAKOBLIM.

4.4 JIucroBbie 06pa3slibl M3TOTORIAIOT UMHOM oT 400 no 750 MM. JInuHa mMcTa no/DKHa 6bITh He
MeHee HapyXHOM JUIMHBI SpMa: IIMPHHA JIMCTa — He MeHee 60 % 1IMpHHBI OKHa coneHouaa. [lomyck no
IUTMHE HE IOJDKEH BLIXOAHTDH 3a mpeneist +0,5 %, no mMpuHe — +2 MM.

MopepxHocTs ¥ GopMa MHCTOB NoDkHBI cootBercTBoBaTh TOCT 21427.1 M TOCT 21427.2.

5 IlpumeHsieMas anmapaTtypa

5.1 YcraroBka. CxeMa YCTAHOBKHM TIpHBEICHA Ha pHMcyHKe 1.

PA T1
S1
| R | Il
S3 S4 \
(& ¢ r—"
| Il @ PV1 6\/}
S2
"

Pucynok 1 — CxeMa Wi U3MepPeHM BaTTMETPOBHIM METOIOM

5.1.1 Boapr™merpht PVI — piia N3MepeHHUs CpeIHEBLINTPAMICHHOTO 3HAYEHHUA HANPSKCHHA M Noce-
AYIOLIETO ONpENeNeHHs] aMILIUTYAbl MArHHTHOH MHOYKUMM U PV2 — ans M3MepeHHs NeHCTBYIOLUEIO 3Ha-
YeHHs] HaNpsDKEHUS U TIoCHeAylolero onpejeeHua KoadbduuueHTa GpopMbl €ro KpHUBOH JODKHB HMETh
npenen u3mepenus or 30 MB no 100 B, MaxcuMabHBIH BXONHON TOK He Gonee 5 MA, K/IaCC TOYHOCTH He
Huxe 0,5 no 'OCT 8711.

JlomyckaeTcsi MCIONIB30BaTh AC/IUTENb HANpSDKEHUS K BONbTMeTpy PVI Ansi momyuyeHHs OTCYETOB,
YHCJICHHO PaBHBIX aMIUVIMTYAaM MarHMTHOM MHAYKLIMH.
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5.1.2 BarrMmerp PW 1i1si M3MEpEHHUsI aKTUBHO# MOLIHOCTH M NMOCNEAYIOLLETO ONpeeeH!s yIeTbHbIX
MarHMTHBIX MOTEPb AO/IKCH MMETb npeacn uamepeHus ot 0,75 no 30 Br, HOMUHATBHBIN KO3dGHLMEHT
MOLIHOCTH — He Oosiee 0,1 npu vactore 50 I'u 1 0,2 — npu Gonee BLICOKOH YacTOTE; KJIACC TOYHOCTH HE
nmxe 0,5 npy yactore nepeMarHiyuBanus ot 50 o 400 I'u win He Huxe 2,5 — npH YacToTte Gonee 400 '
no 'OCT 8476.

JonyckaeTcst MCMO/b30BATD ACTUTE/b HATIPSDKEHHS K BATTMETPY UIsl NOYyYEHHs OTCYETOB, YHCIEHHO
PABHBIX 3HAYEHHAM YIOCJIbHbBIX MATHHTHBIX NTOTepb. BhIXOA Ae/MTeNs HANpPsDKEHUs RODKEH ObITh COSTUHEH
€ NapajuleNIbHOH LIETIbIO BATTMETPa, Bxol — ¢ ooMoTkoit Il obpasua T2.

5.1.3 Amnepmerp PA wisi U3MEpeHMs NeHCTBYIOILErO 3HaYeHHs HaMarH MYMBAIOLLETO TOKA U Toc/Ie-
OYIOLIETO ONpeaeneHnss AEHCTBYIOILErO 3HAUCHUS HANPSOHKEHHOCTHM MAarHUTHOFO TNONS JODKEH HWMETh
npenen uaMepenust o1 0,1 10 5,0 A, knacc TounocT He Huke 0,5 no I'OCT 8711. [Jonyckaercsi yBeTHYeHUE
HAUMCHBILETo npenena u3MepeHus no 1,0 A npu KoHTpose Harpy3ku TOKOBO# LieNH BaTTMeTpa. Makcu-
MaIbHAs MOLIHOCTB, MOTpebsicMast AMIICPMETPOM NPH U3MEPEHHH C 00paslaMd M3 JIUCTOB LLIMPHHOIM
Bonee 250 MM, no/kHa 6bITh He 6onee 1,0 B-A; wist apyrux o6pasuos — He Gonee 0,2 B- A

5.1.4 Yacroromep PF 115 M3MEPCHUS YACTOThI C IOTPELIHOCTDIO, HE BBIXOASILEH 3a Tpeesibl 10,2 %.

5.1.5 HMcrouynuk nutanus G Ansi HAMATHHYMBAHHKS 06pa3LIOB OJDKEH HMETh HU3KOYaCTOTHLIN reHe-
paTop ¢ yCWIMTENEM MOLIHOCTH MJIH PCTYJIATOP HanpsbkeHus co cTabuamsatopoM Yactoroii 50 Iu. Koad-
(ULKMEHT HECHHYCOMOATBHOCTH HAMPSIKEHUSI HATPY>XEHHOIO HCTOYHMKA MUTAHHS He JOJDKEH npeBbIIATL
5 % no T'OCT 13109. HomuHanbHasi MOLIHOCTb MCTOYHHMKA TpPH YacTOTe NepeMarHMuMBanus 50 'y
nonmxKHa ObiTb He MeHee 0,45 kB-A Ha 1,0 kr Macchi obpasua u He menee 0,3 xkB-A s 3HaYECHHUH,
YKa3aHHbIX B Tabnuue 1.

Tabauua 1
Yacrora nepemarnuunBanus, kI Macca obpasua, Kr —}
Or 0,05 no 1,0 sxitov. Or 0,5 mo 1,1 Bxrou.
1 Cs. 1,LO » 10,0 » Or 0,03 » 0,30 »

JlonyckaeTcst MCNIONB30BATL YCHIMTCAb C O6PATHOH CBS3BIO 1St nony4yeHus ¢GopMbl KPHBON MarHHT-
HOTO NOTOKa 0bpasua, 61M3Koi K cMHyconnatbHOH. KoadhdHLKEHT HECHHYCOHMIANBHOCTH $OpMBI KpHBOH
SIC B 06MOTKE He NOMKEH NpeBbluaTh 3 %; MOLIHOCTB, norpebnaeMas Henblo obpaTHOH CBA3M MO
HaNpsXECHHIO, HE NOKHA NPEBLILIATL 5 % H3MEPSEMbIX MATHHTHBIX IOTEPS.

5.1.6 Bonbt™erppl PVI u PV2, uenb HanpskeHus BaTTMerpa PW u obparHasi CBSI3b YCWIMTENS
JOJDKHBI NIOTPEOIATL MOLHOCTL He Gonee 25 % M3MepAeMOro 3HaYeHHs.

5.1.7 Kartyuwika T/ i KOMAEHCALMH MAaTHUTHOTO NOTOKA BHE obpa3La J10JDKHA UMETD YHCIIO BUTKOB
0bMoTKH | He Gonee nsTHAECATH, ConpoTHRIEHHE — He Gonee 0,05 Owm, conpotupieHne ooMoTku I — ne
bonee 3 OM. OGMOTKH yKJIalbIBAIOT HAa LWIMHAPHYECKHH KAPKAC M3 HEMArHHTHOTO M30/SIIMOHHOIO
MaTepHala JUIMHOH OT 25 no 35 MM, anameTpoM ot 40 1o 60 MM. Och KaTYLIKH JOJDKHA GLITH neprieHau-
KYJSIpHA TUIOCKOCTH CHJIOBBIX THHUH 06pasLia Npy 3aKpeIUICHUH ee Ha annapaTe Smureiina. OTHOCHTeb-
Hasi pa3HOCTh KO3(PPHUHEHTOB B3uHMHON HHIYKTHUBHOCTH KaTywuiky T7u anmnapara 3niureiiHa 6e3 o6pasna
He NI0/DKHA BBIXOAMTL 3a npeaenbl 15 %.

Hlonyckaercss MCKJIIOYATh U3 CXeMbl (CM. PHCYHOK 1) KaTyliky 7/ npH MarHMTHOM IIOTOKE BHe
obpasua, He npesbllalouieM 0,2 % naMepsieMoro.

5.1.8 Hamarnnumsaiowwe I u usmepurenssie I 06MOTKH KOMbLEBOTO obpasua 72 NODKHH COOT-
BeTCTBOBaTh TpeboBanusam MOCT 8.377.

5.1.9 Annapar 3nuTeiiHa, npUMEHSEMBbIH U1 HCIIBITAHUS 06pa3LioB, COCTABIEHHBIX M3 nonoc, T2
AOC/DKCH WMETb HCTBIPE KATYLIKM Ha KapKacax M3 HEMarHMTHOIO M30/ISIIMOHHOIO MaTepHata Co cleaylo-
LIMMH pa3MepaMH:

IUMPHHA BHYTpeHHero okHa — (32,040,5) mM;

Bhicota — oT 10 no 15 mm;

TOJILIMHA CTEHOK Kapkaca — oT 1,5 1o 2,0 MM;

UTHHA Y4aCTKa KaTyWIKH ¢ o6MOTKoi — He Mexee 190 mu;

IUTHHA KaTyWKH — (220+1) MM.

Yucno BUTKOB B OOMOTKAX annapaTa BHIGHPAIOT B COOTBETCTBHM C Tabuueii 2.
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Ta6numa 2

YHcio BHTKOB B OOMOTKeE
YacroTa NepeMarHHIABaHusA, '

1 — HaMarHMYHBaOLIeH II — u3MepHTeNBLHOM
Or 50 mo 60 Bxmou. 300—1500 200—1000
Cs. 60 » 400 » 100—300 100—300
» 400 » 2000 » 100—200 100—200

IMpuMeyaHune— OGMOTKH HAMAaTHBAIOT PABHOMEPHO 110 JUTMHE KAPKACOB KATYIIKHU. YHCIO croeB KaxIoH
OOMOTKH Ha KapKacaX JOJDKHO GHTb HEYEeTHHIM.

5.1.10 JIncroBoii anmapar, IpUMEHsIeMbIi 19 HCIIbITaHUs o6pa3uoB 12, HODKEH MMETHL COJIEHOM
M ABa spMa. KOHCTpYKLIMA ApM A0J/DKHA 0OecneYHBaTh NapaUieIbHOCTh CONPHUKACAIOLMXCHA NTOBEPXHOCTEH
M MeXaHHYECKYIO0 XeCTKOCTb, HCKIIOYAIOLIYI0 BIHSHHE Ha MarHWTHbIe cBoicTBa oOpasua. [lupuHa no-
JOOCOB SIPM H3 3NIEKTPOTEXHHYECKOH CTalIH NOIXHA OBITL HE MeHee 25 MM, M3 NPEeLIH3HOHHBIX CIUIaBOB —
20 MM. MarnuTHBIE NOTEPH B SIpMaX HE JHOJDXHBI IPEBLILATL 5 % H3MepsSeMbIX; OTHOCHTEIbHAA Pa3HOCTD
aMIUTMTYl MArHHTHOTO TIOTOKA B SIpMaxX He JOJDKHa BLIXOAMTD 3a npenens +15 %.

Jomyckaercss NMpHMEHATH aNmaparbl ¢ Pa3OMKHYTBIMM SIpMaMH Ul U3MEpPeHHUS! OTHOCHTEBLHOIO
H3MEHEHMS YACJbHBIX MarHUTHBIX NOTEpb, HANpHMeEp, TPH OLIEHKE OCTATOYHOINO HamlpsKeHHs [0
TOCT 21427.1.

CoJleHOMA IOIDKEH HMETh KAPKAc U3 HEMarHUTHOTO H30/ISLIHOHHOTO MaTepHaia, Ha KOTOPOM CHavana
pacnojaraloT U3MepUTe/bHy1I0 o6MoTKy I, 3aTeM OOHMM WIM HECKONLKHMMM INMPOBOAAMM — HaMarHH4H-
pajoliryio odMoTKy . Kaxabiii nposoa paBHOMEPHO YKIANBLIBAIOT B OAMH CJIOMH.

OTHOCHTeNbHAsE MAaKCHMaIbHasi pa3HOCTb aMIUIMTY[L MarHHUTHOM WHAOYKUMHM Ha yyacTKe obpasua
BHYTDH COJIEHOMIA He HOJDKHA BLIXOOUTD 3a Mpelennl +5 %.

6 IloaroToBKa K NpoBeleHHI0 U3MepeHHH

6.1 OO6pa3upbl U3 MOJIOC, TMCTOB WIH KOJbLEeBOH (oOpMBI MOAKIIOYAIOT, KAK YKA33HO Ha PHUCYHKE 1.

: : 7 a 6.2 OG6pa3upbl U3 NOMOC WIM JIMCTOB YKJIAZLIBAIOT B alifapaThl.

! : ‘ OO6pasibl H3 MOJIOC YK/IAABIBAIOT B aNnnapaT SmureifHa, Kak yKa3aHo
Ha PHUCYHKE 2.

Honyckaercs ¢$pHKCHPOBaTh NONOXEHHKE NI0J10C M JIMCTOB B arn-
naparax, cosfapas AaBjicHue He Gonee 1 xIla nmepnermuxynsipHo
NOBEPXHOCTH obpa3lia BHE HAMArHHYHMBAIOLIMX KaTylleK.

6.3 BouMCASIOT IUTOWIAAM TIOTIEPEYHOIO CedeHHus S, M2, 06-
pasLIoB:

6.3.1 Inowans monepeyHoro ceveHus S, M2, Lis obpasLoB
KoJibLieBoH (pOpMbI U3 MaTepHana TOJLIMHOMK He MeHee 0,2 MM pac-
CYMTHIBAIOT N0 GopMyJie

S

PucyHok 2 — CxeMa yxiIagku nonoc
obpasia (1)
_ 2m
T ry(D+ay’

rae m — Macca obpasua, KT;
D, d — napyxubli 4 BHyTpCHHHI AHAMETphl KOJbLA, M;
Y — IUIOTHOCTb Matepyania, KI/M>.
[InoTHOCTL MaTepHana y, Kr/M3, Boibupalor no npwioxeHwo 1 TOCT 21427.2 win paccYMTHIBAIOT
no Qopmyne
y = 7865 — 65 (Kg; + 1,7Ky)), 2)

rae K ¥ Ky, — MaccoBbie NOJTH KpeMHHUS H alIOMHHHSA, %.

4
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6.3.2 Mnowans nonepeyHoro cedeHus S, M2, Ans o6pas’loOB KonbleBoil ¢opMbl H3 MaTepuHaia
ToMLHKHOM MeHee 0,2 MM pacCUYMTBIBAIOT No dopMyne

S= 2m ?3)

1-K,°
ny(D+d)(1+C X *)

rae C7 = ZYE — OTHOUWEHHE TUTIOTHOCTH U30JSAHHOHHOIO NOKPLITHA K IUVIOTHOCTH MAarcpHaia 06pa3ua,

rie ¥, — TUIOTHOCTb M30JILMHM, NpHHATas paBHoH 1,6 - 10° xr/M® ansi HeOpraHMYeCKOro NOKPHITHA H
1,1 - 10° xr/M> — Wist OpranuyecKoro;
K, — xo3dpuuueHT 3anoMHeHus, onpenenseMbld, Kak ykasaHo B TOCT 21427.1.

6.3.3 Ilnolians NONEpeYyHOro ceyeHust S, M2, o6pasLOB, COCTARICHHLIX M3 MOJOC AJS amJapara
OnurreitHa, pacCUUTLIBAOT 1o dopmyne

S=-"2_ 4)

e [, — mivHa nonaocsl, M.
6.3.4 Tlnowanb NonepeyHoOro ceyeHHUs JUCTOBOro obpasua S, M2, paccYMTLIBAIOT No dopMyrne

§= 5

rae /, — IUIMHA JIUCTa, M.

6.4 TlorpemHocTh onpeneieHWs Macchl oOpa3LiOB He NO/DKHA BLIXOAHTD 3a npeaens 10,2 %, Hapyx-
HOTO M BHYTPEHHEIO QWaMeTpoB Komblia — 10,5 %, miuHbl nonoc — 10,2 %.

6.5 W3MepeHus npy 3HaYeHUH aMIUIMTYAbl MarHUTHON MHAyKuuM MeHee 1,0 Tn mposoasr mocne
pa3sMarHHyHBanus obpasuos B none yactoroi 50 T'u.

YCTaHABNHBAIOT HATIPSDKEHHE, COOTBETCTBYIOLIEE aMIUIMTYAe MATHHTHOH HHAYKLMH He MeHee 1,6 Tn
1S aHU30TponHo# ctanu ¥ 1,3 Tn — s u30TpomnHOHN cTalH, 3aTeM IUIABHO YMEHbIIAIOT €ro.

Bpemsi pasMarHMuMBaHus AOJDKHO ObITh He MeHee 40 c.

TIpy U3MepeHHHM MarHWTHOH MHAYKLIMH B NOJie HaNpsDKEHHOCThIO MeHee 1,0 A/M obpa3sunl BrIep-
XKHBAIOT NOCAe Pa3MarHMYMBaHUs 24 4; NPH H3MEPeHHH HHOYKLIHMM B ToJie HaANpsDKEHHOCTbIO Gonee
1,0 A/M BpeMsl BLIAEPXKH MOXeT ObITh cokpailieHo A0 10 MMH.

Jonyckaercss YMEHbILATb BpeMsi BbUIEPXKH IIPHM OTHOCHTEJIbLHONH pa3sHOCTH 3HA4YeHHi HHIAYKLIMH,
NONYYEHHbIX TIO0C/iE HOPMAbHOMN M COKpalileHHOW BhUIepXek, B npeaenax +2 %.

6.6 BepxHue npenenbl 3HaYeHHH H3MepseMBIX MAarHHTHBIX BEJHYHMH Wi o6pa3lioB KOIbLIEBOM
¢opMBl M COCTABJIEHHBIX M3 MOJIOC JO/DKHbl COOTBETCTBOBATh aMIUIMTYAE HANpSDKCHHOCTH MarHHTHOTO
nionst He 6onee 5 - 103 A/M npu yacToTe nepeMarnuuuBanms ot 50 no 60 i u He 6onee 1 - 103 A/M — npn

6os1ee BLICOKHMX YACTOTAX; HIDKHHE Npeae/ibl — HaHMEHBLINM 3HaYeHHAM aMIUTHTYAl MATHUTHOM WHAYKIINH,
NpUBEeIEHHBIM B Tabnuue 3.

Tabnanuua 3

HaumeHblllee 3HaYyeHHe aMIUTHTY/Ihl MarHHTHOH MHIYKIMH, TN, TpH H3MepeHHHR
{ Yacrora nepeMariwduBanms, Ky

yZe/IbHBIX MAFHHTHHIX NOTepb, BT/Kr

HaNpPSOKEHHOCTH MarHHTHOTO Nonf, A/M

Or 0,05 g0 0,06 Bxmov.
Cs. 0,06 » 1,0 »
» 1,00 » 10,0 »

0,50
0,20
0,05

1-1072
2.1074
2.107¢

HanMeHbpluee 3HaYeHHE aMIUIMTYAbl MAaTHUTHOR WHIOYKUHM IS JIHCTOBRIX OOpa3LiOB NOJDKHO GBITh

pasHo 1,0 Ta.

6.7 [lna ponbT™erpa PV1, oTrpanyHpOBaHHOIO B CPEAHEBLIIPAMICHHLIX 3HAYCHHSIX, HanpsKCHHE

5
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V.p» B, cooTBeTCTBYyIO1LIES 3afaHHON aMIUTMTYe MarHUTHOH MHAYKUMH B, ,,, T, # YacToTe nepeMarHuyu-

paHus f, ', paccuuThIBaOT NO PopMyie

. 6
Usy=4SS Wy By (1-3), ()

rae S — IUIoHmAAb NMONMEPeYHOro ceueHus obpasua, M%;

W, — uucno BuTKOB 06MoTKH Il o6pasua;

r, — cymmapHoe conpoTunienne oomotku II obpasua 72 u xarymxu 71, Om;

r, — SKBMBAJICHTHOE CONPOTHRJICHHE MPHOGOPOB M YCTPOHCTB, COSAMHEHHBIX ¢ 06MoTKOI 1T obpasua
T2, OM, paccuMThiBacMoe o dopMyne

U R IR R
ry =P+ +rp+r, )

Ine ry, Iy, Ty, T, — AKTHBHbIE CONPOTUBICHHS BOMBTMETPOB PV1, PV2, uenu HanpsDKeHHs! BATTMETpa
PW u uenn o6paTHOHR CBA3H 10 HAIIPSDKEHHUIO YCWIMTENS MOIHOCTH COOTBETCTBEHHO, OM.

r
BesmyuHoOR r—2 B popMyne (6) npeHeOperaloT, eciu ee 3Ha4eHHe He npepbimiaer 0,002,

3
6.8 lnsa sonbT™eTpa PV, OTrpadyMpOBaHHOIO B JSHCTBYIOLIMX 3HAYCHHUAX HANpsKEHUS CHHYCOM-
JanbHoi GopMbl, 3HaYeHHE BeJW4HHbl U, B, paccyuThiBaioT 1o ¢opMye

U=4,887S W, By (1-). ®)

6.9 Ilpn orcyrcTBHH KaTywikH 71 paccuurbiBajor nonpasKy AU, B, o6ycloBneHHYI0 MarHMTHBM
TIOTOKOM BHe oOpaslia, no dopmyie

AU=4TW, Wypo(Sy=5) 1 Joux ©)
cp

rae W\ W, — YHCJIO BUTKOB 0OMOTOK obpasua 72
yg — 4n - 1077 — MarHuTHag nocrosHHas, ['H/M;
S, — Imollaab NONEepeYHOro ceYyeHMst H3MepUTenbHOH 0OMOTKM 06pasua, M2
S — nnollanb MomnepeyHoro cedeHusa obpaslia, onpenensieMast, Kak ykasaHo B 6.3, M2
l.p — cpenHss JUIHHA MarHUTHOH CWIOBOH JIMHMH, M.
s o6pa3lios KosblieBo# GOpMBI CPEHIOI JJIMHY MAarHUTHOH CHWIOBOH IMHUH l;p» M, pacCYMTBIBAIOT

no popmyrne
(D+d. (10)

lp=

A

B cranpapTHBIX MCIIBITAHMSAX 111 06paslia U3 NMONOC CPEHIO0 WIMHY [, M, NPHHMMAIOT paBHOM
0,94 M. Ilpu HeoOGXOAMMOCTH MOBBILCHUS TOYHOCTH ONpeAeNicHWss MAarHHTHLIX BEJMMMH AOMYyCKaeTcs
3HaYeHus [, BeIGHpaTh U3 TabnuLm 4.

Ta6bauuma 4

CpenHas UIHHa MarHHTHOH CHIOBOH JIMHHH /o, M
HanpsokeHHOCTh MarHHTHOTO HOMA, A/M
U1 H3OTPOITHOM CTaTH JUIS aHM3OTPONHOH CTanu
Or 0 mo 10 swnod. 0,95 0,99
Ce 10» 70 » 0,97 0,99
» 70 » 200 » 0,97 0,98
» 200 » S00 » 0,93 0,96
» 500 » 1000 » 0,91 0,95
» 1000 » 2500 » 0,88 0,91
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Jns nucroBoro obpasua CpelHIO UIMHY MarHWTHOH CWIOBOW JIMHMM [, M, ONpeieNnsior Ino
PE3Yy/ILTATAM METPOJIOTHYECKOHN AaTTECTALMH YCTAHOBKH;

I, — aMIUIUTYNA TOKA, A; PacCYMTBIBAIOT B 3aBUCHMOCTH OT aMIUIMTYAbl NMaNCHUS! HaNpsDKCeHUA
U max» B, Ha pesucTope conporuaieHueM R, OM, BKIIOYEHHOM B HAMarHHYHBAIOLIYIO Helb, N0 popMyrne

I - Ur (11

max= "R

WM o cpenHeBbMpsiMieHHoMy 3HaveHnio 3AC U, ,, B, HaBeneHHoit B o6morke II xatyuxu 77
NpH BKIIOYEHHOM oOMoTKe | B HaMarHMYMBAOLLYIO Lienb, o GopMyre

1 o U (12)
arM’

roe M — B3auMHasi HHAYKTMBHOCTb KaTyliku, I'H; He 6onee 1 - 10~2 Ty
J — YacToTa nepeMarHuuMBaHus, 1.
6.10 Ilpu onpeaencHUM yAEAbHBIX MarHMTHBLIX MOTEPHh B annapare DMUTEHHA ClEeAYeT YYHTBHIBATL
HEONHOPOAHOCTh HAMAarHUYMBAHUS YTJIOBBIX YacTell MarHMTHOH uenu BBeaeHHeM 3¢deKTHBHON Macchl
obpasua m, KT, KOTOpPYIO s 06pasLoB M3 MOJOC PacCYUTHIBAIOT No GopMyie

m, = %235 m (13)

rae m — Macca obpasua, KT;
l, — DNMHA NOJOCHI, M.

Ans xonbueBbx 06pasuoB 3¢ ¢GEeKTHBHYIO Maccy NPHHUMAIOT paBHOM Macce obpasua.

BddexTHBHYIO Maccy JHCTOBOrNo o6pasiia onpefessioT MO pe3y/IbTaTaM METPOJIOrHYECKOM aTTecTa-
LMK YCTAHOBKH.

7 Ilopanok npoBeneHHs H3MEPeHHSA

7.1 OnpeneneHHe yAeAbHbIX MarHUTHBIX NOTEPb OCHOBAHO HAa M3MEPEHMHM AKTHBHOH MOILHOCTH,
pacxolycMOH Ha nepeMarHW4YMBaHHe oOpasua M norpednsieMoil npuGopamu PVI, PVZ2, PW n uenvio
obpaTHoii cBsa3u ycwurens. [1pH nenbrraHuu THCTOBOrO 06pa3siia YYHTRIBAIOT NIOTEPH B IPMaX. AKTHBHYIO
MOILHOCTB ONpPEeAe/SIIOT KOCBEHHBIM METOLOM MO HanpspkKeHHIo Ha o6Motke 11 o6pasua 72

7.1.1 Ha ycraHoBke (cM. pucyHOK 1) 3aMbIKaIOT KmouH S2, §3, S4 1 pa3MBIKaloT Kiio4 S1.

7.1.2 Ycranaenusaor Hanpspkenve Uy, U wm (U, + AU), B, no sonst™erpy PVI; uactory
nepeMarayuuBanus f, I'u; nposepsior no amnepMerpy PA, uto BaTrMeTp PW He neperpyxeH; 3aMbIKalOT
KMoy S7 ¥ pasMbIKaloT ka4 S2.

7.1.3 Ilpu Heo6XONMMOCTH PEryIHpPYIOT MCTOYHMKOM NHTAHHS MOKa3aHMe BoiabTMeTpa PVI mnsa
YCTAHOBKHM 3alaHHOIO 3HAYCHHA HAMpsDKEHMA H M3MEpAIOT ACHCTBYlOlllee 3HaYeHHe HanpsokeHus Uy, B,
BonbT™MeTpoM PV2 u MouHocTh P, Br, BarrMeTpoM PW.

- 7.1.4 YcTaHaBIWBAIOT HaNPsDKEHHE, COOTBETCTBYIOLIEE 6ONIbLIEMY 3HAYECHHIO aMIVIHTYA bl MATHHTHOM
HHAYKIIMH, H NOBTOPSIOT ONepaldH, yKasaHHsie B 7.1.2, 7.1.3.

7.2 OnpenencHue AeHCTBYIOLIETO 3HAYCHHA HANPSDKEHHOCTH MArHUTHOTO TOJISt OCHOBAHO Ha H3Me-
PEHUH HaMarKWYHBAIOLIETO TOKA.

7.2.1 Ha ycraHoBKe (cM. pUCYHOK 1) 3aMBIKAIOT Kmouu S2, S4 ¥ pasMbIXaloT KmodH S1, S3.

7.2.2 Ycranasnusaiot Hanpspkenue U, win U, B, yacToTy nepemarnuymBanus f, I'u, u onpenensior
no amnepMeTpy PA 3HayeHMs HaMarHMYHBaloLIero Toka I, A.

7.2.3 YcraHaBnMBajoT GOnblliee 3HaYCHHE HANpPSKCHHS M TIOBTOPSIOT ONEPaLlMM, YKa3aHHBIC B
721un722.
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8 IlpaBuia o6paGOTKH pe3y/IbTATOB H3MePeHHH

8.1 Koadduument dopMsl KpuBoii HanpsokeHHsi K Ha obMotke II ofpasua paccuMTHIBAIOT no
dopmyne

<

4
szvi’ (14)

me U, — meficTByIoLee 3HaYCHHE HanpsokeHus, B;
U, — HanpspkeHHe, BRMHCICHHOE 110 dopmyne (6), B.
8.2 YamenbHpie MaruuTHele notepu Py, B1/kT, o6pasua 13 nonoc Win KojbLeBoH ¢opMbl pacCYMThI-

BaJOT no opmyne
1| Ui r (15)
P _—1-(—2- w5 | 1+,

3

rne m; — 3bdexTHBHas Macca obpasla, KT,
P, — cpenHee 3HaYeHHE MOIIHOCTH, BT,
U, — neiicTByIolllee 3HaUYCHUE HanpsDkeHus1, B;
W,, W,— 4ucio BUTKOB 0OMOTOK obpasua T2,
ry, r, —cM. 6.7.

% W,

NpeHeOperaloT, €clii OTHOLICHHE . He TpeBbilIaeT 0,2 % or W P,
2

ui n
BemrauHamu — # =

3 3 ke ]

a

r
OTHOILCHHUE 72 He npesbilaet 0,002.

3
IMorpelIHOCTS OTpeesieHusl CONPOTHBIEHHS F, HE NO/DKHA BBIXONMTE 3a npenent 1 %.

JlomyckaeTcsi BMecTo HanpsDkeHHst Uj IIONCTaBNATh BeIM4MHY, paBHyio 1,11 U, npn Ky = 1,1140,02.

8.3 s McKMIOYeHMs RIMSHHUS HCKaXeHMiH (opMbl KpHBOH MAarHUTHONO MOTOKA Ha pe3yJbTar
H3MepeHHsi MATHUTHBIX NIOTEPb NPOBOAST KOPPEKTHPOBKY, OCHOBAHHYIO Ha TOM, YTO MarHHTHbIC MOTEPH
paBHBI CYMMe NTOTEpPh Ha TUCTEPE3HC M BUXPEBbie TOKH, NIPHYEM NepBasi BEIMYMHA HE 3aBHCHT OT HCKaXe-
HU# POpMBI KPHBO# MATHUTHOTO NIOTOKA, a BTOpasi — NPOMNOPLHOHANIbHA KBaapaTy Ko3dduiineHTa Gopmbl
KpHBOi1 HanpsDkeHUst Ha oomotke Il obpasua.

8.3.1 Ilpu oTIMYMH 3HaYeHHS KoadpHUHUeHTa POpMbI KPUBOI HampsokeHUs Ky ot 1,11 6onee yem
Ha +1 % ynenbHbiC MarHUTHbIE MOTEPH 1Sl CHHYCOMIANbHOH (OpMbI KPHBOH MAarHMTHOrO nortoka P, ,
Br1/XT, paccuMTHIBaIOT N0 popmMyre ‘

K (16)

2
Pyn‘c=Pyn[ar+(1"ar)'('1:i11] ]_1’

e P, — ynenbHbie MarHUTHbIe notepH, Br/kT,
o, — OTHOUICHHE YIEIbHbIX MATHUTHBIX NOTEPb HA THCTEPE3NC K YNCIbHBIM MATHHUTHBIM MOTEPSM.
8.3.2 KoagpduiumeHT Gopmbl KpuBoH HanpsokeHus Ky, nomkeH 6biTh B MHTepBane 1,08—1,16 npu
H3MEPEHMH YAEALHBIX MAarHMTHbIX notepp M 1,09—1,13 — npH H3MEPEHHHM INEHCTBYIOLUETO 3HAYEHHS
HaIpsDKEHHOCTH MAarHUTHOTO TOJA.
8.3.3 3HayeHMe BEeIMYHHDI o, BLIOUPAIOT U3 TAGIMLBI 5.

Ta6nuuma 5

Marepuan Maccosas 018 KpeMHHA, % Tanuura npokara, MM Yacrora, I'n oy
H3orpormnag crans; | Ot 0,0 go 1,8 Bnoy. 0,50 50 0,8
aHM30TPOITHAaA
CTalb Cs. 1,8 mo 3,8 Bkmioq. 0,50 50 0,7

0,35 50 0,8
Or 2,8 1o 3,5 sxinou. 0,28—0,50 50 0,3
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llonycxaerc;l BEJIMUHHY o PACCYHMTHIBATL N0 MAarHUTHLIM NOTEPAM, H3IMCPCHHBIM NIPH ABYX 3HA4c-

HUsIX KoaddHUreHTa GopMbl KPHBOW HanpsDKeHUs K¢, M TOCTOSIHHBIX 3HAaYEHMUAX aMIUIMTYAbl MArHUTHOM
MHOYKLHWH U YACTOTHI, o popmyne

_.(Pla-Pul)'KQZI (17)

o (Kfpz‘Kczpl)'Pul’

rae P, ¥ P, — MaTHUTHbIE NIOTEPH, COOTBCTCTBYIOMME Ky M Ky, OTIpEieTIeHHbIC, KaK YKasaHo B 8.1, Br;
K‘bl = 1,11 i0,0S
MarsuTHbie norepu P,,,, BT, uaMepsitor, Kak ykaszado B 7.1.1 — 7.1.4, npy BKIIOYCHUH B HAMarHu-
YMBAIOLIYIO LIENb PE3IUCTOPA, AIsl KOTOporo pasHocTh (Ky; — Ky ) HomxHa 6bITh Gonee 2 %.

8.3.4 Tlpu OTKIOHEHHH YaCTOTHI NepeMarHMYMBaHus f, I'li, OT HOMMHANIBLHOM fq\, 'L, pacCUMTHLIBAIOT
NONpaBKy Ha MarHWTHele MoTepu A P, BT, no dopmyne

-/;IOM ‘f

) (18)
T P,.

AP.,=

Joow =S
Joon

8.4 VYnenbHble MAarHUTHBIE NOTEPH Pyn, B1/KT, B 1TMCTOBOM 06paslie pacCYMTHIBAIOT Mo popMye

_L|[® o, U g ,n (19)
Pyn—z{[u/z'Pm_ r '(1+’.3)—Pu ’

rae my, Wy, Wy, ny, r,, Py n Uy — cM. dopmyny (15);

P, — MarHUTHLIE NOTepH B sipMe, Br, npu ammintyne MaruutHoro noroka @,, B6, paccunTbiBaeMoii
no ¢popmyne

IonpaBky A P;BBORAT NPH HacTOTe floy = 50 I'll # OTHOLUEHHH B MHTepBane oT +0,5 no +2,0 %.

By S, (20)

rae B,  — aMIUVIMTyAa MarHMTHOHM MRAykumu, Tn;
S — IUIoLIAnb NONIEPEYHOTO CEYEHHS obpaslia, M2,

Ins cuHyconaanbHOM GOpMbI KpHBOM MarHUTHOTO NOTOKA YEIbHbIE MArHMTHBIE NTOTEPH P, va.c» BT/KT,
paccyuThIBaIOT 1o dopmyne (16).

8.5 [leiicTByollee 3HaYeHHE HANPSDKEHHOCTH MarHMTHoro nonsa H, A/M, pacCYMTBHIBAIOT 1O
dopmyne

g @1)

rae [, — IVIMHa MarHUTHOH CWIOBOW JIMHHMH, onpefieisieMast, KaK YKa3aHo B 5.9, M;
I — HaMarHMYMBAIOLIMI TOK, A,
W, — 4ucno BUTKOB 0OMoTKH | 0Gpasua.
8.6 TorpewiHOCTh M3MEPEHHs yAEbHBLIX MAarHMTHBLIX MNOTEPh OOPa3’LOB M3 MOJIOC M KOJMbLEBOIA
¢opMb! He JOJDKHA BLIXOAMTDL 3a npenesb! 2.5 % npH yacToTe mepeMarHM4YHMBaHMs ot 50 no 400 I'u u
+5 % — npu vyactoTe, npepbimaowieit 400 I'u; nucToBLIX 06pasuoB — +3 %.

8.7 TlorpewiHoCcTb M3MEpPEHHS! ACHCTBYIOLUETO 3HAYEHHS] HANPSKCHHOCTH MArHHTHOIO Iojid He
OOJDKHA BBIXOAMTD 3a Mpeaens! +5 %.
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