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MEXTOCY XAPCTBEHHIEGLMA CTAHIAAPT

Cranb 31eKTpoTeXHHYeCKast
METO/1bI OITPEJEJEHNS MATHUTHBIX U DJIEKTPUYECKHX CBOVICTB

MeTonbt n3mMepeHHs MATHHTHON HHIYKUMH M KOIPUHTHBHOH CHIBI
B annapate DnTeiHa H KA KOIbLEBbIX 00pa3uax
B NOCTOSHHOM MarHHTHOM MoOJe

Electrical steel. Methods of test for magnetic and electrical properties.
Methods for measurement of magnetic induction and coercivity in Epshtein apparatus and
on ring-shaped specimens in magnetostatic field

JlaTa ssenenna 1999—07—01

1 OGnactp npuMeHeHust

HacTosiiunit cTaHAapT YCTAHABAUBAET METOAbI M3MEPEHHUS] MAarHUTHOH WHAYKUMH OCHOBHOM KpUBOM
HaMarHMYMBaHHUA NMPHU HAMPSDKEHHOCTH MOCTOSSHHOro MarHuTHoro nonas 0,2—2500 A/M ¥ KO3pLMTUBHOMH
CHJIbI Npefie/ibHOM MEeTIM MarHUTHOTO TMCTepe3uca B annapare DMilUTeiiHa U Ha KoJbLEBBIX obpaslax B
NMOCTOSSHHOM MarHUTHOM TioJe.

2 HopmaTtHBHbIe CChLIKH

B HacToslleM CTaHIApTe HCIONB30BAHBI CCHUIKH Ha Cleylole CTaHAaPThI:

I'OCT 8.377—80 I'CH. Marepuansl MarHutoMsrkue. MeTroauku BBIIONHEHUS! HU3MEPEHHH MpH
ONpeAeneHUH CTaTUHECKUX MarHUTHbBIX XapakKTEPUCTHK

TOCT 8711—93 Tpubopsi aHaNOroBbie MOKA3bIBAIOLINE INEKTPOUIMEPHTENLHDBIE IIPSMOrO NEeHCTBUS
M BcriomorartenbHbie 4acTH K HUM. HacTb 2. Ocobble TpeGOBaHUSA K aMNnepMeTpaM U BOJIbTMETpaM

FOCT 12119.0—98 Cranb snexTpoTextuyeckas. MeToabl ONpeaesieHUsI MATHUTHBIX U IMEKTpUYec-
KHX csoicTB. O6iuue TpeboBaHus

[OCT 20798—75 Mepbl B3auMHOI UHAYKTHBHOCTH. OBGIIME TEXHHYECKHE YCIOBUS

I'OCT 21427.1—83 Cranb 31eKTPOTEXHHYECKAS XOJOMHOKATAHAS AHW3OTPOIHAS TOHKOJHCTOBAs.
TexHuyeckue yCIOBUS

I'OCT 21427.2—83 Crasb 31€KTpOTeXHUYECKAs XONOJHOKATaHas H30TPOIHAsA TOHKOAHcToBasA. Tex-
HHYECKHE YCIIOBHUS

T'OCT 23737—79 Mepbi 31eKTPHYECKOrO cONnpoTURIeHHs. OblIMe TeXHUYEeCKHE YCTIOBUS

3 OGwmne TpeGoBanns

Obwue TpeGoBaHus K MeToznam McnbitaHus — o FOCT 12119.0.
TepMuHBI, NpUMEHSIEMbIE B HacTosieM cTtaHaapre, — no FOCT 12119.0.

4 IloaroToBka 06pa3uoB 115 HCIILITAHHIH

4.1 O6pasubl KonbLeBoit GOpPMbl BHITAYMBAIOT M3 3arOTOBOK, COOHPAIOT M3 LUTAMIIOBAHHBIX M
To4eHbIX Konel TonuinHo# ot 0,1 no 4,0 MM W1 HaBMBAIOT M3 JIEHTH TOJIMIMHONM He Gonee 0,35 MM M
AIOMELIAIOT B KACCEThi M3 M30MSALKOHHOrO MaTeprasia TojmHok He Gosee 3 MM Wi HedeppOMarHUTHOTO
MeTajuia ToMMHON He Gonee 0,3 MM. OTHOUEHUE HAPYXHOIO JMAMETPA K BHYTPEHHEMY NOKHO OBITH He
Gonee 1,3; rutowap nonepeYHoOro ceveHus obpasua — ne Meree 0,1 cm2.

Hinanue oprunanstoe
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4.2 O6pa3ubl 114 annaparta JnUTeitHa H3TOTORJSIOT H3 nojoc ToaKHOM oT 0,1 1o 4,0 MM, AIHHON
ot 280 no 500 mM, wupHHOH — (30,0 = 0,2) MM. [Tonockt 06pa3ua He NOMXKHBI OTIHYATHLCS APYT OT Apyra
1o 1uHe Gonee yeM Ha + 0.2 %. Inowwans nonepeyHOro ceueHHs o6pasia SomkHa 6biTb ot 0.5 no 1.5 cM2.
Yucso ronoc B 06pasiie J0DKHO GbITh KPATHBIM YETHIPEM, MHHHMAaIbHOE YHCJII0 [10JI0C NOJKHO BbITh PABHO
INBEHANUATH.

O6pa3Libl aHH30TPONTHOM CTATH Hape3aioT BIOJb HATIPaRIeHUs IPOKATKM. YTOM MEXIy HarpaBieH s -
MM MPOKATKU ¥ HAPE3KHU MOJIOC He NOJ/DKEeH MpeBblluaTh 1°.

st 06pa3toB H3OTPOTHOM CTANH NMOMIOBUHY NOJIOC HAPE3a0T BAO/b HANPARIEHUS IPOKATKH, APYIYIO
— nonepeK. Yron Mexiy HampaBleHWSMH MPOKATKH M Hape3kM He No/KeH npesbiwats 5°. [lonoch
TPYIINMPYIOT B YeThIpE MakeTa: [Ba — W3 MOJNOC, HAPE3AHHBIX BOO/b HAMPABIEHWS NPOKATKM, NBa —
nonepek. [lakeThi ¢ OAMHAKOBO HApe3aHHBIMHU MOJOCAMU Pa3MEILAIOT B MApalieNbHO PACMON0XEHHbIX
KaTylIKax anrnapara.

IormyckaeTes MOTOCH Hape3aTh MO OIHUM H TEM XE YIIIOM K HArpasJieHHIo pokaTkk. Hanpasnenue
TIPOKATKHU IUIA BCEX TOJIOC, YJIOXEHHBIX B OQHY KATYILUKY, NOJKHO ObITh OAMHAKOBbIM.

5 IlpaMensieMas annaparypa

5.1 YcraHoBka. CxeMa yCTaHOBKH MPHBENCHA HAa PUCYHKE .
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PucyHok | — CxeMa 18 M3MEPEHUH B MOCTOSHHOM MArHMTHOM TOfie

5.1.1 Ammnepmetp PAI Wi u3MepeHHs NMOCTOSIHHOTO TOKA K TOCHEAYIOUIEro ONpeneNeH|s Harpsi-
KEHHOCTH MArHUTHOIO ITO/IS IO/DKEH MMETh fpedess! oT 15 MA 1o 15 A, Kiace TOYHocTH He Huxe 0,2 o
TI'OCT 8711.

JlonyckaeTes MCII0;1b30BATh BOJIBTMETD NIOCTOAHHOTO TOKA C PE3UCTOPOM.

5.1.2 AmnepMetp PA2 11060# CHCTEMBI, KPOME IETEKTOPHOM, UIS M3MEPEHHS EPEMEHHOrO Pa3Mar-
HUYHMBAIOLIETO TOKA JO;LKEH UMETh Mpeaen U3MepeHUs oT 1 MA 1o 15 A, Kiacc TOYHOCTH He HUXe 2,5 mo
T'OCT 8711.

JormyckaeTcea UC10/1b30BaTh BOJILTMETP UIsl OLIEHKH 3HaYeHUsS pa3MarHU4YMBAIOLLEro TOKa 110 Hanpsi-
KEHHIO HA M3MEpHTeIbHOW OOMOTKE W KpUBOM HAMAarHUYMBAHMSA IS COOTBETCTBYIOLUEH MapKH CTaIH.
[TpuGop no:keH uMeThb nipenes u3MepeHus oT 1 MB 1o 30 B, xnacc ToyHocTH He Huxe 2,5 o FOCT 8711.

5.1.3 bamntucTHyeckHil raibBaHOMETp A WIS H3MEpeHHsT MAarHMTHOTO MOTOKA MOJNXEH HMETb
neprol coBCTBEHHBIX KoseGaHUi He MeHee 15 ¢, peXuM nepuoanyeckuit, GIU3KHI K KPHTHYECKOMY;
YYBCTBUTEIbHOCTh He MeHee 100 nen/mMB6; paspsan mo noctosHcTBY Hyn€BOro NOAOXEHHs — He Gosee
eTHHHULH.

HormycKaeTcs UCI01b30BaTh OANTUCTHYECKUH [ANbBAHOMETD C LIYHTOM, MArHMTO3JIEKTpHYEC-
KHH WIH 31eKTPOHHBIA HHTEIPUPYIOLUKMH BEGEPMETD LIS H3MepeHHUs MarHUTHOro noroka ot 0,1 xo
10,0 MB6 ¢ norpewHocTbio B npeneaax = 0,5 %, BeGepMeTpbl ¢ JeIUTENSMH HAMpPAXKEHUS s

pacIUMpEHHs NpeaeioB UIMEPEHUs UM (WIJIH) MOJIYYEHUS OTCYETOB, YUCIEHHO PaBHbLIX AMILUIMTYAAM
MAarH¥THOM MHAYKUHMHK B obpasue.
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5.1.4 Pesuctopsl R/ u R2 nnsi nnaBHOro peryiupoBaHUst TOKa B MHTepBaie oT 2 MA 1o 15 A ¢
auckpetHocTtsio 0,1 %.

5.1.5 Marasunbl conporuBiaeHuit R3, R4, RS ana peryniupoBaHUsi YyBCTBUTEAbBHOCTH M peXUMa
raibBaHOMETpa AOMXHbI uMerb npeaeast or 0,1 Om no 10 kOM, knacc ToyHocTH He Huxe 0,2 no
TOCT 23737.

5.1.6 AstoTtpancdopmarop T/ mna pazMarHuYMBaHUsL o6pa3iia NO/DkeH UMETh MOIIHOCTb HE MeHee
0.4 kB - A u ofecneyuBaTh IJ1aBHOE peryaupoBaHue Toka ot 0,2 MA 1o 15 A.

5.1.7 Karywika 72 nng rpaaydpoBaHus OAIIUCTHYECKOrO rabBaHOMETPA NOJ/KHA UMeTh K03ddu-
LHEHT B3aMMHOM WHAYKTHBHOCTH oT 1 10 10 MI'H, knacc Toynoctn He Huxe 0,2 no TOCT 20798.

5.1.8 Karywika 73 nns KkoMneHcalimy MarHUTHOTO TIOTOKA BHe 0Opa3iia oJiXKHa MMETb YMCJIO BUTKOB
o6MmoTku | He Oonee naTuaecaTH, conpoTtuBieHue — He 6onee 0,05 OMm, conpoTusnerue oomorku Il — He
6onee 3 Om. OOGMOTKM YKNAZbIBAIOT HAa LWIMIAPUYECKMH KapKac M3 HEMArHUTHOTO H30JSALIMOHHOIO
MaTepuana IIMHoM oT 25 ao 35 MM, auametpoM ot 40 1o 60 MM. Och KarylIKH KOJKHA ObiTh NeprneHnn-
KY/TSIpHA K TUIOCKOCTH CHJIOBBIX JIMHUI o0pa3ua Mnpy 3aKpervieHWH ee Ha annapare DmuTteiiHa. OTHOCH-
TebHasi Pas’HOCTb KO3(P(PHUMEHTOB B3aMMHOI MHAYKTUBHOCTH KaTywiky T3 1 arnmapara DrniurteiiHa Ge3
o6pazua He ROIXKHA BLIXOAMTL 3a npenensl + 5 %.

HonyckaeTcsi HCKJIOYaTh M3 cxeMbl (CM. pHcyHOK 1) katymiky 7.3 npM MarHMTHOM [OTOKE BHE
obpasua, He npebliualoieM 0,2 % u3MepseMoro, WM NMpy BBEJeHHUH NONPABKH Ha 3TOT MArHUTHBII MIOTOK.

5.1.9 Hamaruuuupaiwoumne (I) u usamepurenbHole (II) o6MoTKM KosablieBoro obpasua 74 HO/DKHBI
cooTBeTcTBOBaTh TpeboBanusim I'OCT 8.377.

5.1.10 Annapart dniuTteiida, NPpUMEHAEMbI 11 UCNbITAHUA 00pasuoB T4, COCTABIEHHbIX U3 MOJNOC,
JOJIXEH MUMEThb HYeTbIpe KaTyLKM Ha KapKacax M3 HEMarHMTHOTO M3OJSILLMOHHOFO MaTepHaa pasMepaMHu:

IIMpUHA BHYTpeHHero okHa — (32,0 £ 0,5) mMm;

Bbicota — oT 10 10 15 mMm;

TOJILUIMHA CTEHOK Kapkaca — ot 1,5 1o 2,0 mm;

JUIKHA y4acTKa KaTylWKy ¢ oOMOTKOK — He MeHee 190 MM,

IUTMHA KaTylKu — (220 + 1) Mm.

Yucno BUTKOB B 0OOMOTKAX annaparta BHOHUPAIOT B COOTBETCTBUU ¢ Tabnuueit 1.

Tabnnua |l

Yucio BUTKOB B 06MOTKE
HanpsixeHHOCTb MarHWTHOro nons, A/M

{
!
o
I

1 — HaMarHMuKBaOLWeH H — uaMeputepHOR
Or 0,2a0 1,0 BKnO4. 4 600—2000
Cs. 1,0 » 100,0 » 150—700 200—700
» 100,0 » 2500,0 » 600—1500 20—700

MMpumevanus

1 HamarHuuuBaiowyio o6MOTKY W3 YETBIPEX BUTKOB BHIMIOMAHAOT M3 MEAHBIX IMAk3 Tonumuo#i 0,2—0,3 mm,
PacnonoXeHHBIX BAOAb KapKacoB. 'Mib3bi JOXHB HMETH 3a30p 2—3 MM, N0 06¢ CTOPOHH KOTOPOTO Ha OIHHAKOBOM
PacCcTOSHUM NMPHITIAMBAIOT MO MMATh BHBOLOB H, COCAMHAN MX MEXRY CoBO#, NOMYYaloT Ha4yaJio H KOHELl ONHOTNO BHTKA.

2 OctanbHbie 0OMOTKM HaMaTbIBAOT PABHOMEPHO M0 [UTHHE KapKacoB KaTylkKH. Yucno cnoes Kaxao#t oOMoTKH
Ha KapKacax JO/MXHO OHTh HeYETHBIM.,

5.1.11 WUctoynuk nuraHus Gl 1 HaMarHMYMBaHus obpasua HO/KeH obecreyuBaTh MOCTOAHHOE
BbIXOAHOE HanpsxeHue He MeHee 20 B, nsMeneHre HaMariuuKMBaioliero Toka — He 6onee 0,2 % B MMHYTY,
OTHOLUCHHE aMIUTHTYAbI EPEMEHHO COCTABNAIOLIEH BHIXONHOTO HANPSXEHUSA K NOCTOSHHON COCTaBNAIO-
wei — He Gonee 0,05 %. INpu HanpskEHHOCTH MArHUTHOTO Mot 5 A/M NONYCKAaeTcst yBEJIWYEHHE
oTHoiueHus po 0,1 %. JlonyckaeTcss HCOb30BaTh CTAGWIN3ATOP MOCTOSHHOFO HATMpPXEHUS.

5.1.12 HlcToyHuK ceTeBOro nepeMeHHOro HanpsikeHus G2 misi pa3MarHHYMBaHMA obpasia NJOIKEH
MMETb BbIXOAHYIO MOLIHOCTb He MeHee 0,5 KB - A 1 r1aBHOe peryiMpoBaHHE BLIXOAHOTO HaINpsXeHHS.

5.1.13 Hepexniovarenu S1, $2, S3 u 5S4 nonxHbl ObITb PACCHUTAHBI HA MAKCHMANBHBI TOK 15 A.
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6 IloaroToBka K NMpoBeIEHHI0 H3MePEHHIk

6.1 OBMOTKM KoNbLEBOro 0bpasLa WM annapara dniurefiHa 74
TIOAKIIOYAIOT, KaK YKa3aHO Ha pHCyHKe 1.

INonocs ofpa3zua ykiIagpiBalOT B annapar DmuiTeiiHa, Kak
yKa3aHoO Ha pucyHke 2. Jlonyckaerca ¢(UKCHpPOBATH MOJIOXEHUE
nonoc, co3nasas namieHHe He OGonee 1 xIla nmepneHaukynsipHo
MTOBEPXHOCTH 0o6pa3lia BHe HAMarHUYMBAIOIMX KaTyllek.

6.2 Tliowans MONepeYHOro ce4eH s 06pasLioB S, M2, BhIYMC-

> JISIOT CEnYIoIHUM 00pa3oM:
H 4 6.2.1 Tlrowans MomepeyHoro ceueHus S, M2, wis ob6pasLoB
Pucyrok 2 — CxeMa YKIAIKH TIONoc KOJIbLIEBOM (POPMBI M3 JIEHTHI JIIOOOH TONUIMHBI 6€3 H3ONALHOHHOrO
obpasua TIOKPbITUSA WIH U3 JIEHTBI TOMLUMHON He MeHee 0,2 MM C MOKpbITHEM
PacCYHTHIBAIOT 10 popmyne

7
“

= 22m ¢))
ry(D + d)’

rae m — wmacca obpasua, Kr;
D, d — HapyxHblii 1 BHyTPEHHMI T#aMeTphbl KOMbLA, M;
y — IUIOTHOCTb MaTepHania, Kr/m3.

TlnoTHOCTh MaTepuana y, Kr/M3, BeibupaoT no npwioxenuio 1 TOCT 21427.2 Wik pacCYMTHIBAIOT
no ¢gopmyne
y = 7865 — 65(Kg; + 1,7Ky;), (2)
e Kg; ¥ K,; — MaccoBbie NOMH KPEMHHUS M aTOMUHUS, %.

6.2.2 Thrommanp nonepeyHoro cedeHus S, M2, [U1st 06pasLoB KOMbleBoH GOPMBI K3 JEHTHI TOMMUHHOM
MeHee 0,2 MM ¢ H30JISILMOHHBIM MOKPHITHEM PAaCCUUTHIBAIOT MO popMyIie

s 2m 3)
1 - K, "’
ny(D+ d)J + Cy .

3
—x_ )

3

Y
e C, = —.-{5 — OTHOIIEHHE TUIOTHOCTH M30MSUMOHHOTO MOKPHITUSA K MUIOTHOCTH MaTepHana obpasua,
Tie Y ; — IUIOTHOCTDb M30JISLIKM, PHHATAA pasHoii 1,6 - 103 kr/M3 w1 HeopraHUYECKOro NOKpbITHS
u 1,1 - 103 kr/M3 11t OpraHUYeCKoro;
K, — xo3¢dduumneHT 3anonHeHus, onpeaensemblii, kak ykasano B FOCT 21427.1.

6.2.3 Thnowams, monepeyHoro ceyeHusi obpasoB S, M2, COCTABNEHHBIX W3 INOJOC IS anmnapara
DmiTelHa, PacCYUTHIBAIOT 110 hopMyIe

§=_m @)

roe /. — JUIMHA MOJIOCHI, M.
11

6.3 IMorpeuiHocTh ONpemeNeHMsi Macchl 0O6pa3lloB HE NO/DKHA BLIXOAWTH 3a npexeasl * 0,2 %,
HapyXHOTO U BHYTPEHHEro AMaMmeTpoB Koabua — + 0,5 %, aiuHb! nojoc — + 0,2 %.

6.4 Tlepen usMepeHUSIMH NO/KHa ObITh MpOBeleHa rPalyMpoBKa GALTMCTHYECKOrO raabBaHOMETpa
1151 onpesenieHus ero nocrosiHHoyt Cy, B6/aen. I'panyMpoBKy NpoBOASAT Ha YCTAHOBKE (CM. PUCYHOK 1) nipu
OTCYTCTBHH KCIHBITYeMOTro o0pasua.

6.4.1 ConpoTuB/IEHHE B LiEMH rajlbBAHOMETPA MpH FPAAYMPOBKE M NMOCEAYIOILEM M3MEPEHUH Mar-
HUTHOM HHAYKUMH B 06pa3le BO/DKHO ObITh MOCTOSSHHBIM. Tok B 06MoTke I kaTymiku T2 nomxeH 6biTh
TaKUM, YTOOBI MMOKA3aHHE rajibBaHOMeTpa cocTarisuio oT 20 1o 50 % IUIMHB WKABI ¢ HYNEBOH OTMETKOM’
nocepenuHe. OTKIOHEHHE yKa3aTessl rajibBAHOMETPa JOJKHO GbITh B Ty e CTOPOHY, YTO M IpH Ofpeae-
JICHUH MarHUTHBIX BEJIHYMH.

4
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6.4.2 Tlpu rpanyupoBke nepexitodatesy S2 v S3 crapar B mojoxeHue 1, inoun S1 1 S5 3aMbIkaoT,
ucTouHuK G2 otkmouawt. B odmorke | katyiku 72 ycraHasauBaloT 3alaHHOE 3HaYeHue Toka [, A, U npu
pa3sMbIKaHUK Liereil nepekiiioyaTtensMu S2 1 S5 onpenesior NokasaHUe raibBaHOMETpa o, Ae. Onepaluio
MOBTOPSIOT HE MEHee TPexX pas.

6.4.3 TMNocrosiHHylo GannMcTHyeckoro ranbaHoMerpa C,, B6/aen., BIYMCHAAIOT KaK cpeaHee apud-
METHYECKOe MOCTOAHHbIX ranbeaHomerpa C, BG/aen., MoAyYeHHBIX MpPU He MeHee YeM TpeX 3aJaHHBIX
3HaYEHUNAX TOKA.

6.4.4 TocrosHuywo ranbBaHoMmerpa C, B6/men., 1 3aaHHOro 3HayeHUs Toka /, A, pacCYMTHIBAIOT
no dopmyne

e
rae M — xo3¢pPHUUMEHT B3AMMHOW UHAYKTUBHOCTH Katywku T2, T'H;
Ocp — Cpeltee apudMETHYECKOE NOKA3AHUI raibBAHOMETPA o, ONPEACNEHHBIX, KaK YKa3aHo B 6.4.2,
nen.

Mpu ucnonb3oBaHUM raibBAHOMETPA C WYHTOM noctrofHHylo C,, B6/nen. ciemyet onpeaenaty A
KaXaoro 3Ha4yeHUus KO3¢¢)HHMCHT& LWIYHTUPOBAHUA.

6.5 Tipu ucronb3oBaHUM BeDepMeTpa U3 YCTAHOBKM MCKIIIOYAIOT: IepeKiioyareb S3, katywky T2 u
pesuctopbl R3, R4, RS (cM. pucyHok 1),

6.6 Tlpu u3MepeHMH MArHMUTHOW MHAYKUMH B NOCTOSHHOM MArHUTHOM MOJIE HaNpsDKEHHOCTHIO
meHee 100 A/M npoBomsiT pasMarHWYMBaHHe oOpasuoB. MakcMMaibHas aMIUIMTYAAa HaNpsDKEHHOCTH
pa3MarHMYMBAIOLLETO MTOJs JOJXKHA NpPeBbIATh KOIPLUUTUBHYIO cly 06pasiia Gosiee yeM B MATRAECAT pa3.
AMIUIATY2 HanpsHKEHHOCTU MArHUTHOrO Nnojs, Mpy KOTOpO#M 3aKaHYUBAIOT PasMarHWYMBaHUe, HODKHA
6bITh MeHee 0,1 A/M.

6.6.1 Tlpu TonluMHe AUCTa WK JNIEHThl o6pa3ua MeHee 1,0 MM pasMarHMYMBaHUE MPOBOAAT B MOJE
yacroroit 50 T'u.

IMepewiouatens S4 CTABAT B MOJIOXKEHUE 2, KIIOU S5 3aMBIKAIOT (CM. PUCYHOK 1). YcTaHammuBawor
TOK, COOTBETCTBYIOLUMIl MAKCHMAaJIbHOM aMILTMTYAE HANPSUXEHHOCTH Pa3MarHU4YMBAIOLICTO MO, U 3aTeM
M1aBHO YMEHbLLAIOT €ro.

6.6.2 Tlpu ToMmLuKHe AUCTa WM JieHTbI Oostee 1,0 MM pasMarHHYMBaHHUE NIPOBOMAT MOCTOSHHBIM TOKOM.

Mepexmouatens S4 cTagar B nosoxeHue I, S3— B nofioxeHue 2, 3aMbIKAIOT KN4 S5 ¥ MOAaoT
HanpsbkeHue ¢ reHepatopa G/, COOTBETCTBYIOIIEe MAKCUMAJIbHOM aMILIUTYe pa3MarHU4YMBAIOLLIEro TOKA.

KoMMyTHpyloT TOK nepexsioyaresieM S2 He 4Yaille OXHOrO pa3a B CEKYHAY MW OHHOBPEMEHHO [UIABHO
YMEHBLLAIOT €ro.

6.6.3 Bpems pasMarHU4YMBaHUA AOMKHO ObiTh He MeHee 40 ¢.

6.6.4 Tlpu u3MepeHHH MArHWTHOI MHIYKUMH B MOJie HAMpPXEHHOCTbIO MeHee 1,0 A/M o6pasusi
BBIAEPXHUBAIOT MOC]E pa3MarHUYMBaHUst 24 4, NpyH U3MEPEeHHUH UHAYKLIHK B 110J1e HaNpsDKEeHHOCTBIO Golee
1,0 A/M BpeMsl BbLIEPXKH MOXeT ObiTh coKpauieHo a0 10 MuH.

Jlornyckaercsi yMeHbILaTh BPEMSI BBIACPXKM NMPU OTHOCHTENBLHOM PA3HOCTH 3HAYCHUI MHIYKLMHM,
NOYYEHHBIX NMOC/Te HOPMAJIbHOM U COKpallleHHOM BblaepXeK B npeaenax + 2%.

6.6.5 Tlpu u3MepeHHH KOIPUNUTUBHOMN CHIBI NMPEAeNbHOM METAH rHCTEPE3Mca U MArHMTHOM MHIYKLIUH
Gonee 100 A/M o6pa3ibl He pa3MarHMYMBaloT.

6.7 Hamarnuuupaiowuii Tok 1, A, COOTBETCTBYIOLIMM 321aHHOMY 3HAYEHHIO HAMPSDKEHHOCTH MONIs
H, A/M, paccuuTbiBaioT no opmyne

1= Ble ©6)
H Wl ’
Tae lcp — CpeiHsis AJIMHA MarHMWTHOM CWIOBOMH JWHUM, M;
W] — uncio ButKoB obmoTxku 1 obpasiia.

dxfhm 006pa3uoB Ko/blieBoit GOpMbI CPERHION MIMHY MArHUTHOM CUIOBOM IMHUH lcp, M, PaCCYMTHIBAIOT
no ¢dopmyne

lp =5 (D +d). ™

B cTaHzapTHbIX UCTIbITAHUSIX List 06pasua U3 nonoc L, npuHuMaior pasHo# 0,94 m. ITpu Heobxomm-

MOCTH MOBBILLEHHS TOYHOCTH ONpPENENIeHUS. MATHUTHBIX BETUYHH JONYCKAETCS 3HaYeHHE 1cp BbIOMpATh U3
Tabauust 2.
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Tabauua 2

? CpenHsst JHHA MAaTHHTHON CHIOBOH NHHUH [, M

| HanpsixeHHOCTb MarHHTHOTO nomsi, A/M

! 2NA H3OTPONHOM CTAH LU aHH3OTPOTIHOH CTaNH
I Or Opo 10 Bxmou. 0,95 0,99

! Ce 10» 70 » 0,97 0,99

L s 70 » 200 » 0,97 0,98

| . 200 » 500 » 0,93 0.96

! » 500 » 1000 » 0,91 0,95

L » 1000 » 2500 » 0,88 0,91

7 IlopaaoK npoBeAEeHHSA H3MEPEeHH

7.1 MarHUTHYI0O MHIYKLHIO OINPEAeSIOT HMITYIbCHO-MHAYKLUMOHHbBIM METOIOM: U3MEHSIOT CTYNEH-
YaTO HAMPXEHHOCTh TOCTOSTHHOIO MAarHUTHOIO MOJIS; GOPMHUPYIOT MMITYJIbC HanpsbkeHust B oomorke I
obpasiia, CBA3aHHBIM C MATHUTHBIM ITIOTOKOM, Y U3MEPSIIOT IPUPOCT MAFHUTHOW MHAYKLIUU GaniucTuyec-
KHMM TaIbBAHOMETPOM WJIM BeGEpMETPOM.

7.1.1 Tepexmiouatenu S2 u S4 cTaBar B noioxeHue I, S3 — B MoJoXeHHe 2, 3aMbIKAIOT K104 S5 u
YCTaHABIMBAIOT pe3ucTopoM R 3HaYeHHME HAMarHMYMBAIOLLETO TOKA [, A, paccynTaHHOE 1o dopmyse (6)
JUISI HAUMEHBLUErO 3HaYeHHUS HANPSXXeHHOCTH MarHUTHOTO TOJIS.

7.1.2 KoMMyTUpYIOT TOK MepekiiouaTeneM S2 He MeHee NeCATH pa3, U3MEHAIOT HampaBieHUe TOKA
3TUM INEPEKIIOYATeNIEM, PasMBIKAIOT KoY S5 ¥ OMNpenessioT NOKa3aHue oy, Oefl., raibBaHOMeTpa WM
3HaYeHUe MarHUTHoro noroka ¢, B6, no seGepmerpy. [1pn KoMMyTaLIMK TOK B HAMarHH4YMBaloLLei oGMoTKe
TOTKEH M3MEHATbCS MOHOTOHHO.

7.1.3 IInaBHO yCTaHABRIMBAIOT GoJibllIee 3HAYEHHE TOKA U MOBTOPSAIOT ONepaiuM, YKa3aHHbie B 7.1.2.

7.2 KOSpUMTHBHYIO CHITYy B 3aMKHYTOH MarHUTHOM LENM OMPEAENSIOT UMITYIbCHO-HHAYKLIHOHHBIM
METOIOM: M3MEHSIOT HAMarHUYMBAIOWIMI TOK OT 3HAY€HUSA, COOTBETCTBYIOLIETO KO3PUUTUBHOI cUie, KO
MaKCHMAJIBHOTO 3HAYEHUS M U3MEPSIOT MArHUTHDII MOTOK, KOTOPbIA JO/DKEH UMETb MOCTOAHHYIO MOIAP-
HOCTb U OBbITh BABOE MEHBIIIE, YeM MAKCUMAIbHbIi MAarHWTHbBIH NMOTOK WS METAH THCTEpe3uca.

7.2.1 Hepexmodarenu S2 u S4 cTaBAT B nonoxeHue /, S3 — B nosioxXeHue 2, 3aMbIKaIOT Koy S5 u
NpY MAaKCMMAJIbHOM 3HaYEHWH COMPOTUBIIEHUS pe3ucTopa R2 yCTaHABAMBAIOT Pe3UCTOPOM RI ToK [y,
A, COOTBETCTBYIOUINIA HANPSDKEHHOCTU MATHUTHOTO MOAR Hy,y. A/M, DPEBBILLIAIOILEN KOIPUHTUBHYIO CHITY
H,, A/m, Gornee yeM B MATBOECAT pa3.

7.2.2 Pa3MmbIkaloT K104 S5, M3MEHAIOT HampaBJIeHHEe ToKa MepexiioyareneMm S2 U onpeaensior
MOKA3aHUE O,y AET., BAUTMCTUYECKOTO rabBaHOMETpa Wiu ®...., B6, BeGepMeTpa, cooTBeTCTBYIOLICE
MAaKCHMaJIbHOMY M3MEHEHHIO MarHUTHOH MHAOYKUMH AB = 2B, ... 3aMbikawT kmoun ST u S5 u Bo3spa-
LAal0T MepeKoyareb S2 B nojoxeHue 1.

7.2.3 Pa3MbikaoT K04 S/, U3MEHSIOT HalpaB/ieHUE TOKa IepekiiouareneM S2, pesuctopoM R2
YBETUYMBAIOT TOK IO 3HaYEHMUS, OJM3KOro K KOIPLUMTHUBHOM CHIIE, U pasMbIKaloT Kiod S5. Onpeaensior
MOKa3aHHe rajibBaHOMeTpa a, nesl., Wik BeGepMeTpa ®, B6, npu 3aMbikaHuM Kitoya S

7.2.4 TloBTopsilOT OnepauMH, yKasaHHble B 7.2.3. BbiGupalot 1Ba 3HauyeHUs Toka /; u J 1 cooTseT-
CTBYIOLIME MM IOKA3aHUS FaIbBAHOMETDPA o) U Oy, IS KOTOPbIX NOLKHBI BHITONHATHCS YCAOBHUSI:

amax

max
2 2
Tloxa3aHus raibBAHOMETPA Oy U Oy HE JODKHBI OTIIMYAThCS OT 3HaYeHUs 0,50 ,,,, Gonee yem Ha £0,030,,,.

a
a| < (22>

8 IlpaBuna oOpaGoTKH pe3yiabTaTOB H3IMEPEHHIH

8.1 Wunyxkumio B, Tn, cooTBeTcTBYIONLYIO 3a1aHHOM HANPAXEHHOCTH MarHuTHoro nons H, A/M,
paccYUTHIBAIOT Mo popMyIe
C.a 8
5 S (8)
W= asw,
rae C, — NOCTOSIHHAs FaIbBAHOMETPa, ONpeAcNeHHas, Kak yKa3aHo B 6.4, B6/nen.;
a By cpelHee 3HauyeHHe MOKa3aHHil rafbBaHOMETPA, ONpeNefieHHbIX, KaK yKa3aHo B 7.1.2, nen.;

W, — uucno suTkoB B o6MoTke II obpasta;
S — mwowanp nonepeyHoro ceyeHus obpasiia, M2.
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[Mpu otcyrerBum KaTywiku 1.3 BBOAST NONPaBKy HAa MarHUTHBII NOTOK BHe o6pasua. JleiictBuTenbHoe
3HayeHWe MArHUTHOW uHaykuuu B,, Tn, paccuntsiBaloT no dopmyne

S 9
B, = B"—polf(?" - 1),
rie po, = 4n - 107 — MarnuTHas noctosuuas, T'u/m;
S, — TUIolilaab nonepeyHoro ceyernus oomoTky I o6pasua, M%;
S — naouwank NonepeyHoOro ceyeHus obpasua, M2,
[pu ucnons3oBanuu BeGepMeTpa MArHUTHYIO MHAYKUMIO B, Tn, paccunThiBalor no dopmyne
= 9 (10)
B=ysw,
rae ® — nokasaHue Be6epMeTpa, BO6.
8.2 Koapuutusnyio cuny H,, A/M, paccyuTsiBaioT no ¢opmysne
WI u | 1 2 @ max (l l)
HC=TC—-[1l+al__a2'(2 —al)],

P
rae W) — uucno BuTKOB 06MoTKH I 06pasiia;
lcp — CpemHSist JIMHA MaTHHUTHOWN CUJIOBO#H JMHUM, oNpeaensiemMas, kak ykasaHo B 6.7, M;
o), 0ty — CpelHME 3HA4YEHUS MOKa3aHMil raIbBaHOMETpPa, ONpENCNeHHbIC, KaK YKa3aHo B 7.2.3 u 7.2.4, nen;
I}, I, — 3HaueHusi CWIbl TOKA, COOTBETCTBYIOLIME 3HAYCHUAM O M a3, A;
Omax — CPEIHEE 3HaY€HHE MAKCMMAIBHbIX ITOKa3aHUit ralbBaHOMETPA, ONpPeAeNCHHBIX, KaK YKa3aHo B
7.21u 722, nen.

I, —1I
Honyckaetcst npy co6MOXEeHUM YCIOBHUS '—1—2 < 0,01 Bropoe cnaraemoe B ¢opmyne (11) He
1
YYUTHIBATD.
8.3 MpK HCnonb30BaHHU NPSAMONMHEHHON WIKAIK TajibBaHOMETPa BBONAT MONPAaBKy Ao, fe.,
paccuuThiBaeMyio no gopmysne

al 12)
—37
rae L — paccTosHue MeXy 3epKalioM albBAHOMETPA W LIKANOM B NENEHUSX LIKANbI.

Toraa B ¢popmynax (5), (8) u (11) 3HaYeHHst BeUYMHBI o, Je]l., 3AMEHSAIOT HA 3HAYEHHUS BEJTHYHHBI
o', esl., pacCYuThiBaeMylo no ¢opmMyne

Aa =

o'=0a+Ada. (13)

8.4 TlorpemiHoCTh M3MEPEHUS MATHUTHOM MHAYKIMHM HE [OKHA BHIXOAUTD 32 MpeHesbl, YKa3aHHbIE
B Tabnuue 3.

Ta6bnuua 3

. MaruutHas HHAYKuUKA, Tn

— MorpewnocTs HaMepenns, %
| UL U3OTPONHON CTAH U1 aHH3O0TPOTHONH CTanM

| 0T 1,010~ 10 1,0 - 10~ sKniou. Or 1,010~ 20 1,0 - 102 pxutioy. £5

1 Cs. 1,0 1072 » 1,2 » Cs.1,0.1072 » 1,4 » +3

, » 1,2 » 2,0 » » 14 » 2,0 » +1,5

8.5 TMorpeitHOCTh U3MEPEHHS KOIPLIMTMBHOMN CHIBI He JO/DKHA BHIXOAMTH 3a Npemenu + 3 %.
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