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TOCT 12119.4—-98
M E X T OCUVYIODAPCTIBEUHHUB R CTAHIOAPT

Cranb 3neKTpoTeXHHYecKas
METO/bl ONPEAEJIEHUA MATHUTHBIX U DJIEKTPHYECKHX CBONCTB

Meton H3MEPEHHA YIAC/IbHBIX MATHHTHLIX NMOTEPDL H AEeHCT BYKIIECINO 3HAYCHHA HAINIPAIKCHHOCTH
MATHHTHOIO NIOJIA

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

1ara saenenna 1999—07—01

1 ObaacTb npUMeHEeHHA

HacrosiluMi CTAaHAApT YCTAHABJIMBACT METOHA ONpEACJICHUA yACAbHBIX MarHHTHBIX norepb or 0,3 no
50,0 BT/Kr ¥ aeHcTBYIOLIEINO 3HA4CHHUS HANPSXKCHHOCTH MarHutHoro nonst or 100 no 2500 A/M npu
yacTtoTax nepeMariuyuBaHmnsa 50—400 I'u MeToaoM BaTtTMeTpa M aMIiepMeETpa.

Jlonyckaercs onpenejieHHe 3HAYEHWH MArHUTHBLIX BEJIMYHUH NMPH YacToTax MNMepeMarHMYMBaHHs 10
10 xI'u Ha KonbUEeBLIX 0Opa3liax ¥ Ha obpasliax M3 NoJocC.

2 HopmaTuBHbie CCBUIKH

B HacTosilieM CTAHAApPTE MCNOJIb30BAHbI CChUIKM Ha CJCAYIOLINE CTAHAAPTHI:

FrOCT 8.377—80 I'CH. Marepunanbl MarHUTOMArKMe. MeTOAMKH BBINOJIHEHHUS H3MEPEHHH NPH ON-
pefe/IeHHH CTATHYECKHUX MArHUTHBIX XapaKTepHCTHK

'OCT 8476—93 Ilpnbopbl aHanorosbie NOKA3bIBAIOUIME 3/IEKTPOU3MEDPHTENIbHEIE NMPSAMOIo ACHCT-
BUSI M BCrioMoraresjbHble YacTH K HUM. HYactp 3. Ocobble TpeOGOBaHHKA K BaTTMETpaM M BapMeTpaM

[OCT 8711—93 I1pubopbi aHanorosbie NOKa3bLIBAIOLINE 3JIEKTPOH3MEPHUTENIbHBIC NPSIMOTO ACHCTBHSA
M BCrioMoraresibHble YacTH K HUM. Hactb 2. Ocobble TpeboBaHMa K aMnepMeTpaM H BOJIBTMETpaM

[OCT 12119.0—98 Cranb anexkrporexHnyeckasi. Mero/ibl onpeneseHHst MAarHHTHRIX H 3JIEKTpHYEC-
KMX cBOMCTB. OblIMe TpeOOBaHHS

FOCT 13109—87 3Onexrpuueckas 3Heprusi. TpeboBaHHMsS K Ka4eCTBY 3IEKTPHUECKOM 3HEPIrHH B
INEKTPUUECKHUX CeTAX oOlero HazHauYeH U

[OCT 21427.1—83 Cranb 3/JCKTPOTEXHHYECKAs XOJIONHOKATAaHAs! aHHU3OTPOIHAsE TOHKOJIHMCTOBAS.
TexHHYecKHe yCIOBHS

[OCT 21427.2—83 Cranb a51eKTpoTeXHHYECKAS! XOJIONHOKATaHas! M30TPONHass TOHKOJIMCTOBas. Tex-
HHYECKHE YC/IOBHSA

3 Oomme TpedOBaAHHA

O6bue TpeboBaHHUA K MeToaaM vcnbiraHnusa — no 'OCT 12119.0.
TepMuHbl, npuMeHseMblie B HactosilieM craHaapre, — no F'OCT 12119.0.

Hananue opuunanshoe
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4 IloaroroBka oOpa3noB I HCIILITAHHH

4.1 O6pa31bl 118 UCNLITAHHH JO/DKHBI KMETh H30JISILIHIO.

4.2 O6pasubl KoblieBoit ¢popMbl cOOGHPAIOT H3 WITAMIIOBAHHLIX KoJel TonumHoi ot 0,1 no 1,0 MM
WIN HABHUBAIOT U3 JIEHTHl TOJIUIMHOH He 6onee 0,35 MM M NOMELNAIOT B KACCETHl M3 H3OJSIHHOHHOTIO
MaTepHala TOJNLIMHOM He 6osnee 3 MM WM He(deppPOMAarHMTHOIO MeTalla TOMUMHOH He Oonee 0,3 MM.
MeTraumieckass Kaccera JO/DKHA HMETh 3a30pP.

OTHOlLIEeHHEe HAPYXHOIo AHaMeTpa obpa3lia K BHYTPEHHEMY NOJDKHO ObITh He Oonee 1,3; nnoluanb
onepeyHoro cedyeHHus obpasua — He MeHee 0,1 cm2.

4.3. O6pasiLbl VIS annaparta DMNIITeHAa H3TOTORISIOT M3 Nnosoc TomuuHo# ot 0,1 1o 1,0 MM, IHHOH
ot 280 mo 500 mM, mmpunoi (30,040,2) MM. [lonocwl o6pasuia He JO/DKHBI OTIHYATBCH APYT OT ApyTa o

nnuHe 6onee yeM Ha +0,2 %. ILnowand nonepeyHoro ceyeHus obpasua no/pkHa 6uimh ot 0,5 mo 1,5 cm?.

Yucno nonoc B oopasliec JODKHO OBITH KPAaTHBIM YEThIpEM, MMHHMAJIBHOE YMCJIO T0JIOC — ABEHANLATh.

O6pasilbl aHU3OTPOITHONW CTAIM HApe3aloT BAOJb HaNpaBJICHHS NMPOKATKH. YTION MEXAy Harnpasle-
HHSIMM TIPOKATKH M Hape3KH TMOJIOC HE NOJDKEH npeBbillaeT 1°.

Jnst 06pa3lioB U3OTPOITHOM CTAIM NMOJOBHHY NOJIOC HApPE3alOoT BOOJb HANPAaBICHUS NPOKATKH, IPY-
Iyio — nomnepeKk. Yroj MeXIy HalnpamRleHHAMH IPpOKATKH H Hape3KH He NOJDKEH TpeBbitiaTh 5. [lonochl
rpyImIMpYIOT B YEThIpE IaKeTa: IBa — M3 MOJIOC, HApE3aHHBIX BIOJIb HaNpaBICHUS FNPOKATKH, NBa —
nonepek. IlakeTel ¢ OAMHAKOBO Hape3aHHBIMHM IIOJIOCAMHM Pa3sMEUIAIOT B MAapaUlc/IbHO PACIiOIOXECHHBIX
KATyLIKaxX aniapara.

Honyckaercs noJsiockl Hape3aTh NOA OAHHUM H TEM XE YTJIOM K HalparIeH HIo NMpoKaTky. Hanpasnenue
IIPOKATKH I BCceX MOJIOC, YIOXEHHBIX B OHY KATYLIKY, JODKHO OBITh OMHAKOBLIM.

4.4 JIuctrosbpie oOpa3ibl HM3roToBIAIOT MMHON oT 400 no 750 mM. InMHa aucTa no/mkHa ObITh He

MEHee HapyXHOM IUIMHBI sipMa: IHIMPHHA JIMCTa — He MeHee 60 % 1UMpHHBI OKHa coleHonaa. [Jomyck no
JUIMHE HE OJDKEH BHIXOOMTDH 3a npeneast 0,5 %, no umpuHe — 12 MM.

[ToBepxHocTs U popMa nuUcTOB NOLKHBI coorBercTBOoBaTh [OCT 21427.1 u TOCT 21427.2.

5 IlpuMensiemas anmapartypa

5.1 YcranoBka. CxeMa YCTAHOBKM NIpUBEICHA Ha pUCYHKeE .

(PAy4—— 71

57

(6) (pF) 12
bd W) €v) €v3

<3 S4

57

Pucyrnok 1 — CxeMa 14 H3MepeHHH BaTTMETPOBLIM METOIOM

5.1.1 Bonpr™metpnl PV — mia U3MEpPEeHHUS CpeAHEBLINPSIMICHHOTO 3HaYeHUS HAaNPSOXECHHUS M Toce-
AYIOLLIETO onpeAcsicHUs aMIUIUTYyAbl MAarHUTHOH MHAYKUMHK U PV2 — o1 U3MEpEeHHs AelCTBYIOLLIENO 3Ha-
YeHHUs] HanpsXKeHHUsS U Nocaeayiollero onpeacicHus KoapduuneHta GopMbl €ero KpMBONH NOJDKHBI UMETD
npenen Uu3Mepeus ot 30 MB no 100 B, MakcMManbHBIM BXOAHOM TOK He 60Jiee 5 MA, K1acC TOYHOCTH HE
Hyxe 0,5 mo 'OCT 8711.

JlonyckaeTcss MCNONbL30BaTh ACMTENb HANpPSDKEHHUSA K BOAbTMETPY PV ISl MOJyYEeHUS OTCYETOB,
YUCJICHHO PaBHBIX AMIUIHTYIAM MarHMTHOH HMHAYKLUM.
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5.1.2 BarrMmerp PW nns u3MepcHHUs AaKTUBHOH MOWHOCTH H NOCJIEAYIOLIEro ONnpeaec/icHUs yACAbHbIX
MATHUTHBIX TIOTEpb AO/DKCH MMeTh npencn u3MepeHus ot 0,75 no 30 Br, HOMHHAIbHBIH KO3)@PULHMEHT
MOILIHOCTH — He bosiee 0,1 npu vactore 50 I'u u 0,2 — npu Hosee BLICOKOH HaCTOTE; KIACC TOYHOCTH HE
nuxe 0,5 npy yactore nepeMariuyupanus ot 50 no 400 I'n unu He Hxe 2,5 — nipn yactote donee 400 I
no FOCT 8476.

JlonyckaeTcs MCNOJAb3OBATh ACIMTE/b HANPSDKEH WS K BATTMETPY V1Sl NOIYYEeHHUA OTCYCTOB, YUC/IEHHO
PABHBIX 3HAYEHHAM YICIbHBIX MATHUTHBIX NOTEPb. BbIXOA Ae/UTENS HaNpsDKEHUs ODKEH ObITh COENMHEH
¢ NMApaUICALHON LENbIo BAaTTMETpa, Bxol — ¢ oomotkoi Il obpasua 7T2.

5.1.3 AmnepMetp PA misi UBMCpeHHS IEHCTBYIOLUEro 3HaYeHHUs HaMarH HYMBAIOLLETO TOKA M Nocie-
AVIOLLIETO ONpeaesicHHss ACHCTBYIOLIETro 3HAYCHHUSA HANpPSOKEHHOCTH MArHUMTHOINO NOJsSl JOLKEH HMMEThb
npenen uameperust ot 0,1 no 5,0 A, knace TouHoctr He HUXe 0,5 mo 'OCT 8711. lonyckaercs yBeTHyeHHe
HAMMCHbLLETo Npencsia uaMepeHus no 1,0 A npu KOHTpoJe Harpy3ky TOKOBOHM LienH BaTTMeTpa. Makcu-

MUTbHASE MOLIHOCTB, norpebiseMast aMIepMeTpOM NPH U3MEPEHHH C oOpaslaMH K3 JIMCTOB LIHMPHHOH
conee 250 MM, no/okHa ObIThL He 6onee 1,0 B-A; mns aApyrux obpasuos — He bonee 0,2 B- A

5.1.4 YacTtoroMep PF 11 U3McpCcHUSI YaCTOThI C NOTPELIHOCTLIO, HE BBIXOAALLEH 3a npenenbl 10,2 %.

5.1.5 HUctouyHuk nuTaHua G g HAMAarHHYMBaAHHUA 00pa3lioB J10/DKEH HMETh HH3KOYACTOTHLIN reHe-

paTop ¢ YCWIHMTEJEM MOILLHOCTH MM PCIrysiTOp HanpsXeHUs co crabwinzaropoM yacToTod S0 I'u. Koag-
GHLMEHT HECHHYCOMAATbHOCTH HANPSIXKCHUSI HArPYXXEHHOIO HCTOYHHMKA MUTAaHHUS He JIOJDKEH NpeBbILATDh
5 % no TOCT 13109. HoMuHanbHasg MOLIHOCTL MCTOYHMKA NpH dacToTe nepeMmarHuymsaHug 50 T'u

no/oxkHa 6biThb He MeHee 0,45 xB-A Ha 1,0 xr Macchl obpa3zua ¥ He MeHee (0,3 xB: A 118 3Ha4YeHHH,
YKA3aHHbIX B TaOnuue |.

Tadbauua 1

[ _ _ ] _

! Yactora tiepeMariwdyHBaHuA, Kl 1t Macca obpasla, Kr
1r_ —

- Or 0,05 1o 1,0 Bmou. Or 0,5 mo 1,1 BKIIOV.

Co. 1,0 » 100 Or 0,03 » 030 »

Jlonyckaercss HCNOJIb30BATb YCHUJIMTCIAL C OOpaTHOM CBA3BKO MJ1s1 NOJYYEeHHUS (OpMbl KpUBOH MarHHT-
HOTIO NOTOKa obpasua, 6/M3KOH K CHHYycoHMOATbHOK. Ko3dhdHLHEHT HECHHYCOHMAANTBHOCTH HOPMbl KPHBOH
3/1C B oOMOTKE He NO/DKEH NpeBbllaTh 3 %; MOUIHOCTbL, NMOTpedsieMasi Lenblo oOpaTHON CBA3H IO
HANIPSOKEHHIO, HE IOJDKHA NPEBbLILATL O % M3MEPAEMBIX MAarHUTHLIX NOTEpb.

5.1.6 Boapr™merpnr PVI u PV2, uenb HanpsbkeHHss BartMerpa PW K obparHasd CBSI3b YCWIMTENSA
NOJDKHBI NOTpebAsSTh MOIIHOCTL He Oonee 25 % uamepsseMOro 3Ha4YeHMsA.

5.1.7 Karywika 77 pist KoMneHcauM MarHMTHOIO INOTOKA BHE oOpa3lia NoJDKHA HMETh YMCJIO BUTKOB
obMoTKH | He Gonee nATHAECCATH, conpoTHRIeHUEe — He bonee 0,05 OM, conporuBineHue ooMoTku LI — He
bonee 3 OM. OOMOTKHM YKIAAbIBAKT HA UWIMHAPHUYECKHMH KApKAac M3 HEMArHHTHONO M30JISLIIMOHHOIO
MaTepHala JVIHHOM oT 25 no 35 MM, anamerpoM ot 40 go 60 MM. Och KaTylLIKH AC/DKHA ObIThH NMEprieHaH -
KYJIIPHA TUTOCKOCTH CHJIOBBIX JIMHMH 00pa3ua npyu 3aKpeIvicHHH ee Ha annapare SmureiftHa. OTHOCHTE Ib-

Hasl pa3HOCTb KO3 PHUHUECHTOB B3AHMHOH HMHAYKTHBHOCTH KaTyllky 7/ ¥ annapara 3nuureHHa 6e3 oopasla
He JOJDKHA BBIXOAMTD 3a npeaenbl 5 %.

Jlonyckaercss MCK/IIO4YaThb M3 cxeMbl (CM. pHCYHOK 1) xarymiky 7/ NpH MarHMTHOM IIOTOKE BHE
obpasua, He npespliapouieM 0,2 % nMaMepsieMoro.

5.1.8 Hamarnuuusawouwwe I u uaMmepurenbHble I oOMoTKH konbueBoro obpasua 7.2 DO/DKHBI COOT-
BeTCTBOBATL TpeboBanuam ['OCT 8.377.

5.1.9 Annapar 3nuureiiBa, npMMeHseMbIH U1 HCNBITaHUA 00pa3loB, COCTABICHHBIX M3 nonoc, 12
NOJIXEH MMETDb YEThIPe KATYHIKM Ha KApKacaX M3 HEMArHMTHONO M30MSLIMOHHOINO MaTepHasia Cco CNeRyIO-
IIMMH pa3MepaMu:

IUMPUHA BHYTPEHHEIo okHa — (32,040,5) MM;

BbicoTa — oT 10 no 15 MM;

TOJILIMHA CTEHOK Kapkaca — oT 1,5 no 2,0 MmM;

IUTHHA y4aCTKA KATYLIKHM ¢ 0OMOTKOH — He MeHee 190 MM;

JUTMHA KaTywkH — (220+1) MMm.

YHcao BUTKOB B OOMOTKAX amnnapara BbIOMPAIOT B COOTBETCTBUM ¢ Tabnuueh 2.
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Tabnuna 2

YHCJIO BHTKOB B OOMOTKE

YacroTa NepeMarHHYHBaHKA, 1]

] — HaMaruu4yHMBaolleiR Il — u3MepHTENLHOMK
Or 50 mo 60 BKmMOU. 300—1500 200—1000
Cs. 60 » 400 » 100—300 100—300
» 400 » 2000 » 100-—-200 100—200

[IpuMedaHHe— OOMOTKA HAMATHBAIOT PABHOMEPHO 10 [IUTHHE KapKacOB KAaTYLIKH. YHCIO0 ciioeB KaXIon
OOMOTKH Ha KapKacaX JOIXHO OKTh HEYECTHHIM.

5.1.10 JIucroBo# ammapar, NpUMEHSIEMBIN U1 UCNIBITAHUS oOpa3uoB 72, JODKEH MMETh COJICHOMI
H ABa sipMa. KOHCTPYKIIHA pM NO/DKHa 0OecTieYuBaTh NapaUleIbHOCTh CONPHKACAIOIMXCSA MOBEPXHOCTEH
H MEXaHH4YeCKYyl0 XECTKOCTb, HCKIMOYAIOLYIO BIHSIHME Ha MarHUTHble cBokcTBa obpa3sua. Hlupuxa no-
JIOCOB APM M3 3JIEKTPOTEXHHUYECKOH CTAJIM NOJDKHA OBITH HE MEHeEe 25 MM, M3 NPELIH3HOHHBIX CIIaBOB —
20 MM. MarHuTHBIE NIOTEPH B ApMaxX He JO/DKHBI NPEBLILIATL 5 % H3MepsieMbIX; OTHOCHTEIbHAsA pa3HOCTD

aMIUTMTYZl MarHUTHOTO NMOTOKA B sipMaX He J0JDKHA BLIXOAMTD 3a npenensi +15 %.

Jlommyckaercsi NpHMEHATL almaparbl ¢ Pa3OMKHYTBIMH SIpMaMM VISl M3MEpEeHHUS OTHOCHUTEIbHOIO
H3MEHEHHMA YIOCAbHBIX MarHUTHBIX IOTEPb, HaNpHMEp, NpPH OLEHKE OCTATOYHOIO HANpSXKEHHUS TNO
I'OCT 21427.1.

ConeHoM IO/DKEH HMETh KapKac U3 HEMarHUTHOTO U30/ILHOHHOIO MaTepHala, Ha KOTOpOM CHayana
pacrionaraloT U3MEpHTE/IbHY1I0 06MOTKY ll, 3aTeM onHMM MM HECKONBKHMMH NpOBOOAMM — HAaMarHHYH-
BalOLy1I0 oOMOTKY 1. KaXabiit npoBol paBHOMEPHO YKJIAAbIBAIOT B OIMH CJIOH.

OTHOCHTE/IbHAsE MaKCHMalbHasi pa3HOCThb aMIUIMTYA MarHMTHOH HMHAYKUHMH Ha ydacTke obpasla
BHYTPH COJICHOMIA HE NOJDKHA BLIXOAHUTD 3a Ipenessl 5 %.

6 IloaroroBka K npoBeleHHI0O H3MEpPEHHH

6.1 OO6pasibl U3 MOJIOC, THCTOB HIH KOJIbLieBOH opMbl NMOAKIOYAIOT, KAK YKA3aHO Ha PMCYHKE 1.
6.2 O6pasubl M3 NMOJIOC WIH JIMCTOB YKJIAAbIBAIOT B allNapaThl.
_ OOpasipl U3 NoJsioc YKIAAbIBAIOT B annapaT DMUTeHHa, KaK yKa3aHo
Ha pHUCYHKe 2.
Jonyckaercs GpUKCHPOBATh NOJOXEHHE NMOJOC H JIMCTOB B an-
naparax, cosgaBasi namieHue He 6osiee 1 kIla nepnenmuxkynspHo
NOBEPXHOCTH 0bOpa3lia BHE HAMAarHMYMBAIOLIMX KATYILCK.
6.3 BpMHCASIOT IUIOWIANM TIONEPEYHOIo cedeHus S, M2, 06-

pa3LoB:
6.3.1 Ilnowanby monepevyHoro ceyeHus S, M2, w1 ob6pa3lOB

B KOJIbLIEBOH (POPMBbI W3 MaTepHasa TOJNIUHHON He MeHee 0,2 MM pac-

CYHMTBIBAJOT O dopMyJie

Pucynok 2 — CxeMa yxiiagku rosioc
obpa3slia (1)
. 2m
5= Y(D+d)’

rae m — Macca obpasla, KT;
D, d — HapyXHbIi U BHYTpEHHHII AMAMETPhI KOJbLA, M;
Yy — IVIOTHOCTb Marepuania, KI/M-.
[InoTHOCTL MaTepnana y, xr/M°, BeIOMpaloT o npuwioxeHuo 1 TOCT 21427.2 wnM pacCYHTHIBAIOT
no gopMyne

y = 7865 — 65 (K, + 1,7K,y), ()

rae Kg; 1 K, — MaccoBble NOJIH KpeMHHS H aTIOMMHHUS, %.
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6.3.2 Tnouans nonepedyHoro cedeHus S, M2, ans obpasuoB kKonbueBoi ¢GopMbl H3 MaTepHalia
TOMUHHOM MeHee 0,2 MM pacCYHMTHIBAIOT Nno popMyrne

Q- 2m —— (3)
ny(D+d)(1+C — 2 )
K,
rae C, = 1:{5 — OTHOILEHME TUIOTHOCTH M30/SLIHOHHOTO TNOKPLITHSA K IUIOTHOCTH MaTepHasia o6pasia,
rae y, -— IUVIOTHOCTb M3OMSIIMHM, NpHHsTas paBHOW 1,6 - 10° xr/M’ 11t HEOPraHHYECKOTO NMOKPHITHA M

1,1 10° xr/M’ — A5 OpraHHMYecKoro;

K, — xo3¢dPuuMeHT 3anoJIHEHHs, onpenesiseMbli, Kak ykasaHo B [OCT 21427.].
6.3.3 Inowaab NOnepeyHoro ceuyeHust S, M?, oOpasLoB, COCTARIEHHBIX H3 MOJOC I ammapara
SnurreitHa, pacCYUTHIBAIOT Mo dopMyne

rme [ — [UIMHA NoNocskl, M.

(4)

6.3.4 Tlnowanpr NonepeyHoro ce4eHMs JUCTOBOIo obpasua S, M?, pacCUMTBHIBAIOT 1o GopMyJe

rae [, — ANMHA JIKCTA, M.

(3)

6.4 TlorpeluBocTb onpenenaeHUs Macchl 06pa3LoB He N0/DKHA BLIXOAHTD 33 npeaensl 10,2 %, Hapyx-
HOFO W BHYTPEHHEro aHaMeTpoB Kosblia — 10,5 %, auHbl nonoc — 10,2 %.

6.5 U3mepeHus npHv 3HAYCHUH AMIUVIMTYAbl MarHWTHOHM HHAyKUMM MeHee 1,0 Tn nmpomoasT nocie
pa3MarHM4HBaHus obpasuos B noJse yactoror 50 Iu.

YCTAaHABIMBAIOT HANIPSDKEHHE, COOTBETCTBYIOLIEE aMIUVIHTYle MarHHTHOH HHAYKLIMH He MeHee 1,6 Thn
1S AaHU3OTPONHOM cTai M 1,3 Th — ansg u30TpOnHON cTany, 3aTeM IUVIABHO YMEHBUIAIOT €r0.

Bpemsa pasMarHinuvBaHHAa AODKHO ObITh He MeRee 40 c.

[Tpy n3MepeHHMH MAarHUTHOM MHIAYKLIMH B NOJIE HaNPSOKECHHOCTHIO MeHee 1,0 A/M obpa3libl Bhluiep-
XHBAIOT MNocje pasMarHWYMBaHHUs 24 4, NPH H3MEPEHHH HHAOYKLIMH B ToJie HANpSDKECHHOCTLIO Oolnee
1,0 A/M BpeMsi BbIAEPXKHM MOXeET ObITh coKpaliieHo no 10 MMH.

Jlonyckaercsl YMEHbILIATb BpeMS BbLICPXKH INPH OTHOCHTENLHOH Pa3HOCTH 3HAYEHHH HWHAYKLIMH,
NOJIy4EHHBIX NOCJIE HOPMAJIbHONM H COKpalllecHHOM BblAEpXeK, B npenenax +2 %.

6.6 BepxHue npenenbl 3HAYCHUH H3MEpPSIEMbIX MArHHTHBIX BEJIMYHMH MUl OOpa3loOB KOJBLECBOH

¢opMbl M COCTARJIEHHBIX M3 MOJIOC AO/DKHLI COOTBETCTBOBATb aMIUIMTYHNE HANpPSOKEHHOCTH MarHHTHOIO
nons He 6onee 5 - 103 A/M npu yacrore nepeMariuuuBanus ot 50 no 60 'y u He Gonee 1 - 10° A/M — nipH

60Jiee BLICOKHX YacTOTAX; HHOKHHE fipeaesibl — HAaUMEHBIINM 3HAYEHHAM aMIUIMTYX MAarHUTHOHN HHAYKUMHH,
NpUBeNeHHbIM B Tabnule 3.

Taobnuua 3

_r T i i . Joriiller il

HauMeHblIee 3HAaYeHHEe AMIUTHTY/IW MaTHHTHOH MHIYXIMH, TJI, IIDR H3IMEpEHHUH

YactoTa nepeMariWdMBaHmuA, Ki i

— - - - - — — e ~ —— e

VIeJIbHBIX MarHMTHREIX 1noTepb, BT/Kr HaIMPSOKEHHOCTH MarHMTHOIO Nois, A/M

— —+ . . —1

Or 0,05 mo 0,06 BKTOY. 050 1-1072
Cs. 0,06 » 1,0 » 0.20 2.10™*
» 1,00 » 10,0 » 0:05 2. 107

il .h_ e —

A il

HauMeHbllee 3HaYEeHHE aMIUVIMTYAbl MATHUTHOR MHAYKLHM VIS NTHCTOBRIX 00pa3LioB NOLKHO OLITH
paBHo 1,0 Th.

6.7 JIna sBonvT™erpa PVI, OTIrpanyMpoBaHHOIO B CPEAHEBBIIPAMICHHEIX 3HAYCHHSX, HaNpsOKECHHE
5
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V., B, cooTBeTCTBYIO1LECS 3a1aHHON AMIUTHTYAE MATrHUTHOH MHAYKUMH B, .., T4, H 4acToTe nepeMarH Huu-
BarMs [, ', pacCYUTHIBAIOT IO GopMye

U°D=4fSI'VZBm(l_%): (6)

J

rie S — IUIoWANb NoNepedHOro ceueHus obpasua, M2

W, — uucao BUTKOB o6MOTKH Il obpasua;
r, — CyMMapHOe conpoTHBIcHHe oOMoTKH I obpasua 72 M KaTyluku T1, Owm;

r, — 3KBMBAJICHTHOE CONPOTHRIICHHE TIPHOOPOB ¥ YCTPOKCTB, COCAMHCHHBIX C oomoTkoii 11 obpasua
T2, OM, paccudThIBacMoe 1o dopMmyne

SIS RS B I 7
S MY N AW (7)

IO€ r'yy Ty Ty Ty — QKTHBHBIC CONPOTHRICHHS BOJLTMETPOB PV1, PV2, 1enu HanpsDKeHUs1 BaTTMETpa

PW u uenu ob6paTHOH CBA3M MO HANIPSDKCHHUIO YCWINTENS MOIHOCTH COOTBETCTBEHHO, OM.
. 2

BemryuHoON — B dopMyne (6) npeHeOperalor, ecny ee 3HayeHHe He npeppiwaer 0,002.
2

6.8 Jlnsa BonbT™MeTpa PV, oTrpadyHpOBAaHHOINO B ZEHCTBYIOLIUX 3HAYCHUSAX HaNpsOKECHHS CHHYCOH-
nanbHOM GopMEI, 3HaYeHHE BeJHMuHHbl U, B, paccUHTBHIBAIOT 1O opMyne

Us=4,44fS Wy By (1-). (8)

6.9 Ilpu orcyrcTBuM KatylikH 717 paccyurbiBaioT nonpaeky AU, B, oOyc/lOBIEHHYIO MarHHTHBIM
IIOTOKOM BHe obpa3slia, 1o popmyie

AU=4fW, Wzﬂﬂ(so-s)'}l—'

p

(9)

 f—_

rne W, W, — YKCJIO BUTKOB OOMOTOK obpasua 72;
uo — 4n - 1077 — MarHuTHAas nocTosHHas, TH/M;
S, — IUIoLIAAb TIOTIEPEYHOTO CeYeHHsl M3MEPHTENLHON 06MOTKM o6pasua, M2
S — oAk NOMEPEYHOro cedeHus obpasla, onpenenseMas, Kak yKasaHo B 6.3, M%;
[., — CpelHss [JUIHHA MarHUTHOH CWJIOBOM JIHHUH, M.
J1151 06pa31ioB KobLEeBOH GOPMBI CPeHIOI JTMHY MATHHTHOH CHJIOBOH JIMHHUH /,, M, PaCCYHTBIBAIOT
no ¢popmyne

=-72£-(D+d). (10)

B cTanmapTHBIX McNBITAHHAX W1 obpaslia U3 MOJIOC CPEAHIOI WIMHY /,, M, NPHHHUMAKOT PaBHOH
0,94 M. Ilpy HeoOXOOMMOCTH TMOBLILICHUS TOYHOCTH OMNpencICHHUsT MATHUTHBIX BEJIMYMH [NOMyCKaeTcs
3HaY€HHUs [, BHIOUpaTb U3 TabIHLIbI 4.

Tabauua 4

CpeaHAs J/TMHa MarHKTHOH CWIOBOH JIMHKH [, M
HanmpsokeHHOCTHL MarHHTHOIO HoJd, A/M - —_ : -
I H3OTPOITHOM CTa/IK VIR AaHM3OTPONHOA CTaNH
Or 0 mo 10 Bxmod. 0,95 0,99
Ce. 10» 70 » 0,97 0,99
» T0» 200 » 0,97 0,98
» 200 » 500 » 0,93 0,96
» 500 » 1000 » 0,91 0,95
» 1000 » 2500 » 0,88 0,91
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JIns nucTOBOro obOpasua CpeaHIO UIMHY MAarHWTHOH CHWIOBOH JIMHHM [y, M, OMNpeaendioT no
pe3y/ibTaTaM METPOJIOTHYECKOH ATTECTALMH YCTAHOBKH,

I ., — aMIUIMTYda TOKa, A; pacCYMTBIBAIOT B 3aBUCHMOCTH OT aMIUIMTYAbl NaNCHHUs HaIpsDKCHHA
Up max, B, Ha pe3ucTope conpoTvricHHeM R, OM, BKIIIOYEHHOM B HAMarHMYHMBAIOLIYIO LeMb, 110 popMyne

Ur (11)

WIH No cpeaHeBbOIpsMICHHOMY 3HadeHnio 31C U, ., B, HaBenenHoi B obmorke 11 xatymxu 77
NpH BKIIOYEHHOH oOMoTKe | B HAMAarHMYMBAIOLLYIO Lenb, o popMyne

U
_ Yep.u 12
LONyvE (12

rne M — B3auMHas HHOYKTHBHOCTb KaTYlUKH, ['H; He 6onee 1 - 10~ I'u;

[ — yacrora nepeMarHMuMBaHus, ['u.
6.10 Ilpu onpenencHUHU yAEAbHBIX MAarHUTHBLIX MOTEphb B annapare JIMUTEHHaA cleayeT YYHTBIBATDh
HEOAHOPOIOHOCTh HAMArHUUYMBAHUSI YTJIOBbIX YaCT€H MAarHUTHOHM LenH BBeAcHHEM 3PDEKTHBHOH MaccChl
obpasua m,, K, KOTOpPY1IO Iisi 0Opa3LiOB M3 IOJIOC PacCYHUTHIBAIOT MO GOpMYJie

m = 0,22]5 m (13)

roe m — Macca obpasua, KrT;
[, — IUIHHA NOJIOCHI, M.

Hns xonbueBbix 06pasloB *pPeKTHBHYIO MacCy NMPpMHUMAIOT paBHOM Macce obpasla.

SPPEKTUBHYIO MAcCy JIHCTOBOIo obpa3nia onpeacsiior No pe3yabTaTaM METPOJIOrHYecKoHn arrecTa-
MY YCTAHOBKMH.

7 Ilopsanok nposeneHHs H3MepeHHS

7.1 OnpeneneHue yacabHbIX MAarHUTHBIX NMOTEPb OCHOBAHO HAa M3MEPEHHMHM AKTHBHOM MOIIHOCTH,
pacxoaycMoOH Ha nepeMarHMYMBaHMe oOpaslia M norpebnsieMold npubopamu PVI, PV2, PW u uensio
obpaTHoOM cBsi3u ycuiaurens. [Ipn necnbrraiuM THCTOBOIO 06paslia YYHTHIBAIOT MOTEPH B IpMaX. AKTHBHYIO
MOILHOCTD OMNpeAensiloT KOCBEHHbBIM METOJIOM TO HanpspbKeHHIo Ha ooMmortke Il obpasna 72.

7.1.1 Ha ycraHoBKe (CM. pMcyHOK 1) 3aMBIKAIOT KIIOYHM 52, 53, $4 ¥ pasMbikaloT kiniou ST.

7.1.2 YcranasnuBaior HanpsbkeHue Uy, U wm (U, + AU), B, no Bonst™erpy PVI1, wyactory
nepeMariuyuBanus f, I'i; nposepsilor no amnepMmerpy PA, yro Batt™MeTp PW He neperpyxeH; 3aMBIKAIOT
K104 S/ ¥ pa3sMbIKaloT KIo4 S2.

7.1.3 Tlpn HeoOXOAMMOCTH peryIMpyloT MCTOMHMKOM NUTAHUS NOKa3aHHe BoibTMerpa PVI mns
YCTAaHOBKHM 3alaHHOINO 3Ha4YCHHA HANpsDKCHHMS H H3MepAIoT ACHCTBYIOlIee 3HayeHUe HanpsokeHus Uj, B,
BoJbTMeTpoM PV2 n MouHocTb P,,, Br, BarTMeTpoM PW.

7.1.4 YcraBHaBIMBAIOT HaNpsDKEHHE, COOTBETCTBYIOLLEE 6Ob1IEMY 3RaYEHHIO AMIUTHTYA bl MAarHUTHOM
HHAYKIIMH, U MOBTOPAIOT OoNnepaly, yxa3zaHHbole B 7.1.2, 7.1.3.

7.2 OnpeaeneHne NSHCTBYIOLLENO 3HAYCHHA HANPsDKEHHOCTH MarHMTHOTO MOJI OCHOBARHO Ha H3Me-
PEHUH HaMarHHYHBalOLLEro TOKA.

7.2.1 Ha yctaHoBke (CM. pyCYHOK 1) 3aMBIKAIOT KMI04H S2, $4 ¥ pa3MbIKalOT Koyl S/, S3.
7.2.2 YcraHaBnuBaloT Hanpspxenue U, win U, B, yactory nepemarnuyuBaius f, I'u, 1 onpenensior
no amnepMeTpy PA 3HayeHHss HaMarHMYMBAIKOLLEIO ToKa /, A.

7.2.3 YcraHaBnMBajoT OG0nbllee 3HAYCHHE HANMPSKEHHMR H TOBTOPSIOT OMNEPAlMHM, VKA3aHHLIC B
7.2.1u7.2.2.
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8 IlpaBiwia 00pabOTKH pe3yIbTATOB H3MEpEeHHH

8.1 KoadbduumeHT PopMbl KpHBOH HanpsokeHMst K Ha obMotke Il obpasua paccuurbiBaloT no
¢opmyrne

U, (14)

Ko=7"

me U, — neicTByloliee 3HaYCHHE HanpsDkeHus, B;
U,, — HanpspkeHUe, BRIMHCICHHOE 1O dopmyne (6), B. )
8.2 VienbHbie MArHUTHBIE MOoTepH P, BT/Kr, o6pasua 13 noaoc win KoJiblLeBod GopMbl pacCYHTI-

BaIOT 110 PopMYyJic
( )
W, " n) )

3

rae m; — 3¢deKTHBHast Macca o0pasla, KT,

P, — cpenHee 3HaYCHHE MOLIHOCTH, BT,

U, — nelcTByiollice 3Ha4yeHUe HAaNpsDKeHHs, B;
W, W,— 4HcI0 BUTKOB 0OMOTOK obpasua 12,

ry, r, — cM. 6.7.
vr _n Ut W)
BermmunHaMu — M = NpeHeOperaloT, €CJIM OTHOLIEHHE — He MpeBbllaeT 0,2 % or W P, a
3 2

3 £

r
oTHOlEHHe — He npesbiliaer 0,002,

£

[TorpeliHOCTh oMnpe/ie/ieHHs CONPOTURICHHUS 7, He TOJDKHA BBIXOAMTH 3a ripeaensl 11 %.
Jlonmyckaercst BMecTO HanpsoKeHHus: U NOACTaBIATh BeIMYMHY, paBHyio 1,11 U, npn Ky = 1,1140,02.
8.3 Ina MCKII0OYEHMS BIMSHHSA HCKaXeHUW ¢GopMbl KpHMBOM MArHMTHONO IOTOKA Ha Ppe3ysbTar

H3MEPEHHSI MAFHUTHBIX TIOTEPbL NPOBOIST KOPPEKTHPOBKY, OCHOBAHHYIO Ha TOM, YTO MarHHTHbIE NMOTEPH
paBHBI CYMMe TIOTEPb HA TUCTEPE3UC M BUXPEBbIC TOKH, NIpHYEM NEpBast BeJIMYHHA HE 3aBHCHT OT HCKaXe-
HU#M HOpMBI KPpHBOH MAarHUTHOTO NOTOKA, a BTOpasi — NPONOpPLHOHANIbHA KBAApaTy KOoxbdHilueHTa HPOpPMbI
KpHUBOKH HanpsokeHUst Ha ooMmoTtke 11 obpasna.

8.3.1 Ilpn omivyMM 3HaYeHHsA Koa3ddHLKeHTa PopMbl KpHBOH HanpsDkeHHst Ky ot 1,11 bonee yem
Ha t1 % ynenMbHbIe MarHUTHBIE MOTEPH V1Sl CHHYCOMIAIbHOM (OpMBI KPHBOH MarHMTHOrO I1ortoka P,

Br/xr, paccYUTHIBAIOT 110 GOPMYTIE

K (16)

2
Pm*czPyn[ar‘“(l“ar)‘(ﬁ] |

rne P, — ynenpHbie MarHUTHbIE NMoTepH, BT/KT;
0., — OTHOLICHHE YAEJIbHBIX MarHUTHBIX NIOTEPL Ha THCTEPE3HC K YACIbHBIM MAarHMTHBLIM NOTEPSM.

8.3.2 KoadpdpuumeHT GpopMbl KpHBO# HamnpspkeHHsa Ky, nomkeH Obimh B MHTepBane 1,08—1,16 npu
U3MEPEHHH YIEAbHBIX MArBMTHBIX norepp M 1,09—1,13 — npu H3MEepeHHH OEHCTBYIOLLUEIO 3HAYEHH
HanpsDKeHHOCTH MarHMTHOTO NOJIA.

8.3.3 3HayeHUE BEJIMYHHDI o, BHIOMPAIOT U3 TaOIHLbI 3.

Tadbnrnuuma 5

Martepnan Macconast g0/ kpeMHHsa, % | TollliHHa ApoKaTa, MM YactoTa, I'x Cip
- 1 —+ S -
H3orpomas crans; | Or 0,0 o 1,8 Bxmoy. 0,50 50 0,8
AHN3O0TPOITHASA I — B
CTAIh Cg. 1,8 10 3,8 BKIIOY. 0,50 50 0,7
0,35 50 0,8 |
Or 2,8 1o 3,5 Bxnov. 0,28—0,50 50 0,3




roCT 12119.4-98

Ilonycxac’rc:ﬂ BCJIUYHUHY o pacCYHThIBATh N0 MAIHHTHbLIM IIOTCPAM, H3IMCPCHHBIM NIPH ABYX 3Ha4C-

HusiX Ko3dduunueHTa GopMbl KpUBOH HanpsDKeHHUA Ky, W MOCTOSHHBIX 3HAY€HHUAX aMIUIMTYAbl MArHUTHOH
MHIYKLIMH U 4acTOThI, 1o ¢popMyne

) (P, - P)- Kitl_ (17)
(Kfpz"Kil)' Pul ,

oy = 1

rae P, ¥ P,,, — MarHUTHbBIE NOTEPH, COOTBCTCTBYIOLLHE Ky M Ky, ONIpelic/ieHHbIe, KAK yKa3aHo B 8.1, BT,
K(bl — 1,11 i0,0S

MarsuTHbic norepu P,,, BT, u3Mepsiior, Kak ykasano B 7.1.1 — 7.1.4, nnpu BKIIOYCHUH B HAMArHM-

YUBAIOUIYIO LENb PE3UCTOpa, NIl KOTOPOro pasHocTh (Kyy — Ky () Ao/mkHa 6bITh Gonee 2 %.
8.3.4 [lpu OTKIIOHEHHH YACTOTHI NIepeMarHHYuBaHus f, I', or HOMUHaNLHOM f,,,,,, [ I, paCCUMTHIBAIOT
MONpaBKy Ha MarHWTHble norepu A P, Bt, no popmyne

fouS p (18)

A P=
I fuom

HOM

[Tonpasky A P,BBOIAT NPH YacToTe fy,, = 50 I'll ¥ OTHOLIEHHH B MHTepBaie oT +0,5 1o 2,0 %.

Joone
8.4 YnenpHble MarHuTHbIe notepu P, BT/Kr, B 1McTOBOM 00paslie pacCYHTHIBAIOT No GpopMyIe
( 5 ) ]
N [EAA (19)
b= |y, e ) B

rac my, Wy, W,, ry, r,, P, u Uy — cM. popMmyny (15);

P, — MarHuTHble noTepu B sipMe, BT, npu amMminTyne MarHuTHoro noroka @,, B6, paccuurniBaeMoi
no ¢opMyne

1
Oy =5 Brex - S, (20)

rae B, — aMIUIMTyaa MariMTHOH HHAYKUHM, Tn;
S — Iowanb NOnepeyHoro ce4eHMs obpasua, M>.

[Ans cuHyconaanbHOH GopMbl KpHBOH MarHHTHOTO NMOTOKA y/ie/IbHble MArHUTHBIE NIoTepH P, ., BT/KT,
PACCYHUTHIBAIOT No ¢popmyne (16).

8.5 JleMcTByIOllee 3HAYECHHE HANPAXEHHOCTH MarHMTtHoro noins H, A/M, pacCYMTHIBAIOT IO
dopMyse

o 1V, (21)

I

rae ., — IIMHa MarHUTHOH CHJIOBOH JIMHHMH, onpelesieMas, KaK YKa3aHo B 5.9, Mm;
[ — HaMAarHMYMBAIOLIUH TOK, A;
W, — uncino BUTKOB o6MoTkH | obpasiia.

8.6 [lorpeuiHocTp H3MEpPEeHHS YAEABHBIX MATHHTHBIX IOTeph OOpa3LOB M3 MOJOC M KOJBLEBOM
¢dopMb! He NO/DKHA BLIXOAMTD 3a mnipeaeibl 2.5 % npH 4acTore nepeMariuduBaHus ot S0 no 400 I'u u
+5 % — npu Yactore, npepbiiamomwicii 400 I'u; nucToBbIX 06pasLOB — 13 %.

8.7 IlorpemiHocTp HM3MEpPEHHN ACHCTBYIOLUEINO 3HAYEHHUS HANPSDKECHHOCTH MATHHUTHOIO NOAA He
NOJ/DKHA BBLIXOAUTD 3a npenens! 5 %.
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