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l13MepeHue MarHHTHbIX xapaKTepHCTHK MaTepuaJI0B B 00CT0SIHHblX Mar

HHTHblX 00JIRX (B 4aCTH0CTH, OTHOCHTeJlbHOH MarHHTHOH npoHHI.\aeM0CTH Ma

' TepHaJI0B). ocyuieCTBJISleTCSI Ha npaKTH_Ke KaK Ha o6pa3~ax 3aMKHYTOH q>OpMbl 

(TOpolf,11.bI), TaK H Ha 00pa3~ax pa30MKHYTOH q>OpMM (~WIHHAphl; IIOJiOCbl HT.A): 

O6pa3~bl Topo'HAaJibHOH q>OpMbl YAOOHbl AJISI H3MepeHmi TeM, lfT0 'uanpsi

)KeHH0CTH 00JISI AJISI HHX M0)KH0 onpeAeJISITb pac4eTHhiM nyTeM C BblCOKOH T04-

H0CTbIO; l1x OCHOBHOH HeAOCTaT0K - Heo6xoAHMOCTb HHAHBHAYaJibHOro Bbl~ 

00JIHeHHSI ABYX o6MOTOK (H3MepHTeJibHOH H ·HaMarHHlfHBaIOmeu) Ha Ka~OM 

o6pa3~e. 4T0 CBSl3aH0 C 6oJibIIIHMH 3aTpaTaMH BpeMeHH. IlpH HC00Jib30BaHHH 

T0p0HAaJibHbIX o6pa3~0~ norpeIIIH0CTb H3MepeHmI (onpeAeJieHHSI) 0TH0CHTeJib

HOH MarHHTHOH np0HH~aeMOCTH µ r COCTaBJISleT D0PSIAKa 1 % , npnlfeM TaK0e Ka-

lfeCTB0 H3MepeHHH A0CTnraeTcsi c noMomhIO OTHOCHTeJihHO npoc-rblx cpeACTB. 

l1cnhITaHHe o6pa3~0B pa3oMKHyTou q>opMbl npott3BOAHTcsi; B lfaCTHOCTH, c 

00M0mbIO nepMeaMeTpoB pa3JIHlfHblX THO0B; B KOTOpwx HCilhITye~'1ie o6pa3~bl 

BKJII04aIOT<:SI B HCKyCCTBeHH0 C03AaBaeMble 3aMKHYTble MarHHTHble ~eriH:' IlpH 

HC00Jib30BaHHH nepMeaMeTp0B HCKJII04aeTCSI OCHOBH0H HeAOCTaTOK HCOblTaHHH -

T0poffAaJibHblX o6pa3~0B: 3AeCb He Tpe6yeTCSI Bbl00JIHSITb HHAHBHAYaJibHble 06-

M0TKH Ha Ka)KA0M o6pa3~e. OAHaKO T0lfHOCTb H3Mepe1~m1 BeJIHlfHHbl 0THOCH

TeJibHOH MarintTHOH npoHnu,aeMOCTH c noMombIO o·epMeaMe;poB cyui.ecTBei'rno 

xy.x<e, lfeM AJISI TOl)OffAaJibHblX o6pa3~0B: norpeIIIH0CTb H3MepeHm1µ COcTaBmI-' , - ·, r . -
eT B cpeAHeM D0PS!AKa ± 3% (H 6oJiee). IlpH 3TOM CHH)KeHHe T0lfHOCTH H3Me

peHHSlµr o6yCJIOBJieHO,-B OCHOBHOM,6oJiee HH3KOH T0lfHOCTblO onpeAeJieHHSI ua-

npSl)KeHH0CTH MarHHTH0ro 00JISI B o6pa3~ax pa30MKHYTOH q>OpMbl. 

OnpeAeJieHHe HanpSl)KeHHOCTH MarHHTHOro nom1 B HCCJieAyeM0M o6pa3~e C 

00M0mbIO H3MepHTeJibHblX KaTyllleK, AaTlfHK0B H noTeH~HaJI0MeTpoB 0CH0BaH0 

Ha HeH3MeHH0CTH TaHreH~HaJibHOH COCTaBJISIIOmeu HanpSl)KeHH0CTH 00JISI Ha 

rpairn~e ABYX cpeA [ 1 ). TaKHM o6pa30M, Hanpsi)KeHHOCTb MarHHTHOro. O0JISI B 

o6pa3~e MO)KeT 6b1Tb OnpeAeJit!Ha nocpeACTB0M H3MepeHHSI nanpSl)KeHHOCTH 

O0JISI Ha ero 00BepXHOCTH • .Ll.oBOJibHO OOIIIHpHbIH Ha6op CpeACTB AJISI H3MepeHHSI 

HanpSl)KeHHOCTH MarHHTHOro 00JISI B o6pa3~ax 00HCaH B [ 1 ), 3AeCh_ npHBeAeHbl 

nx_ ocuoBHble xapaKTepHCTHKH. CpeACTBa AJISI H3Mepe~H:S. uanpS1~eunocTH H 
MarHHTH0ro OOJISI. pa6oTaIOT B nepMeaMeTpax B cne~HQ)HlfeCKHX yCJI0BHSIX: 

H3MepeHHSI H A0JI)Kffbl npoH3B0AHThCSI Ha 00BepXHOCTH HJIH il6JIH3H noBepx

HOCTH o6pa3~a, H3-3a ue0AH0poAHOCTH Maruu-ruou ""~YK~HH B o6pifa~e uanpS1-
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)KeHHOCTb H Ha ero noaepxHOCTH TaK)Ke Heo,riHopOJ:(Ha. 3TH o6cTOSITeJibCTBa 3a

TPYJ:(HSIIOT Bhl6op cpeJ:(CTB J:(JISI ll3MepeHHSI H B nepMeaMeTpax. 

B JI51TT 0115111 6wno ncCJie.AOBaHo pacnpeJ:(eJieHne MarHHTHOro nom1 

B6JIH3ll noaepxHOCTH IJ,HJIHHJ:(pHlleCKOT'O o6pa3u,a. D.nsi BbinOJIHeHllSI H3MCpCHHH 

HanpSI)KeHHOCTll IlOJISI B6Jill3H noaepxHOCTH o6pa3u,a 6wna H3T'OTOBJICHa cne

U,HaJibHaSI ll3MepnTeJibHaSI T'OJIOBKa C J:(aTllllKOM XoJIJia. ll,nJIHHLIPHllCCKHH 

o6pa3eu, ycTaHaanuaancsi B HaMaruu1maaiomee ycTpoitcrao nepMeaMeTpa, onu

caHimro B (2 ) (KOHCTPYKTHBHasi cxeMa. HaMaruu11Haaiomero ycTpoitcraa 3Toro 

nepMeaMeTpa npuae.AeHa Ha puc.1 B pa6oTe [ 3 )) • 113MepeHnsi H npou3BOJ:(HJIHCh 

CJieJ:(y10I1IHM o6pa3oM. D,aT11nK Xonna B npou,ecce H3MepeHnit nepeMemancsi B 

MeJ:(ll3HHoit n.TiocKo~u (n~OCKOCTH XZ, ~p~ Y = 0) BOKPY~ u,nJIHHJ:(pn11ecKoro 

o6pa3U,a (no OKpy)KHOCTH) B npeJ:(eJiaX OT 0~ J:(0, 360° (0° :5 a :5 360°). D,u~~teTp 

o6pa3u,a - 23 MM, pa6o11asi J:(JIHtta o6pa3u,a (paccTOsiHne Me)KJ:IY noJIIOCaMn Ha

Maruu1111aaiomero yCTpoitcTBa) - 50 MM, pacCTOSIHHe Me)KJ:(y u,eHTpOM J:(aTllHKa 

XoJIJI_a "noaepXHOCTblO o6pa3u,a COCTaBJISIJI0 - I, 15 MM, pa3MCp pa6o4ett 30Hbl 

J:(aT11nK_a XoJIJia - 0,45 x 0, 15 MM. Ll,aTllHK Xonna opneHTHpoeaH TaKHM o6pa-. . . 

30M, llT06bl 06ecne11HTb H3MepeHne npo.AOJibHOH COCTaBJISIIOilleH. (T.e •. Y-COCTaB

JISIIOillett) Hanp.11)KeHHOCTH nOJISI B MeCTe pacnoJIO)KeHHSI J:(aT4HKa B6Jill3H 

noaepXHOCTH o6pa,3u,a'. BBHJ:(y MaJibIX pa3MCpoB pa6o4ett 30Hbl J:(aT'lllKa XoJIJia 

"o6ecne11~J~i6"~csinpaKTHll~CKH T04e4Hb1C H3Mf!peHHSI H(a). l13MepeHH~ H(a) 
6b1Jlll ai:..~,OJIHCHbl J:(JISI Tpex 3HalleHHH ~_8,J:(YKU.HH B 06pa3u,e: Bl = I, 7 Tn, Bi= 

= 1,8 TJI u B3= :1,87.Tn. 

Pe3yJihTaThl H3MepeHnit H(a) npeJ:(CTaBJieHbl II rn6miu,e B OTHOCHTeJihHhIX 

BeJilllJHHax H(a)/ H0, r.Ae !f.o - 3Ha4ettneH(a) ~pu a_= 0. Ha puc.l npeJ:(craa-

neH_a 'ja~ucn~o~Th .H(<t)7H0 a" QJYHKU,HH yr~a a, npu HHJ:(YKU.Hll B 06pa3u,c 

B2= I ~8 1)1 (3_Ta_3,aBHCHMOCTb noCTpoeHa no J:(aHHblM Ta6JilllJ,blj KpHBhle J:(JISI Bl 

n B3 He nOCTpoeHhl Ha puc. l, TaK KaK npaKTHlleCKH COBnaJ:(alOT c KPHBOH ):(JI.II 

1.1 

11.0 
.....___ 
.,,...._ 
.§ 
I 0.9 

·, 

.. •. ···-· .. :;. ·':'\.,•:· .. • .. ·:· 

0< 

0.8+--+---+--+-----.1---!--+--+---t-+--+-l---+---t-+--+--t--+--+---+--+---t-+---I 
o· 30·, 60 90_ 120 150 160 210 240 270 300 330 360 

(X 

PHc. l. 3aBHCi:iMOCTb H(a)I Ho = ia) npH ~111.1\YKLIHH B o6pa31.1e 1/2 = 1,8 TJJ, a - u rpa,l\ycax 
;,, ;-i ' 

2· . 
_ ... ,.:~)' 

-

a, rpa.l\ 
H, 

0 1,00 

15 0,92 

30 0,84 

45 0,83 

60 0,93 

75 0,88 

90 0,93 

105 0,93 

120 0,97 

135. 0,94 

150 0,93 

165 1,00 

180 0,97 

195 0,93 

210 0,95 

225 . 0,95 

240 0,94 

255 0,94 

270 0,98 

285 0,97 

300 1,02 

315 • 1,00, 

330 .0,97 

345 0,98 

Ta6.nmta 

H(a)I 110 

1/2 

1,00 

0,93 

0,86 

0,85 

0,93 

0,90 

0,94 

0,93 

0,98 

0,94 

0,95 

1,01 

0,97 

0,95 

0,95 

0,95 

0,95 

0,97 

0,98 

0,98 

"I ,02 

1,00 

0,98 

0,98 

HJ 

1,00 

0,93 

0,86 

0,85 

0,93 

0,91 
•·. 

0,92 

0,93 

0,98 

0,95 

0,94 

0,99 

0,98 

0,94 

0,95 

· 0,96 

0,95 

0,96 

0,97 

0,98 

1,01 

0,99 

0,97 

0,98 

. B
2 

11 no3T0MY He J:(at0T .A0nOJIHH- _ 

TeJibHOit 11HcpopMau,H11). Puc. I J:(aeT 

HarJISIJ:(HOC npC.ACTaBJICHHe 0 xapaK

Tepc pacnpC.ACJieHHSI HanpmKeHH0C

Tll nOJISI Ha IlOBepXHOCTH o6pa3u,a. 

OTMCTHM, llTO onpCJ:(eJICHHe 

OTHOCHTeJibHOH MarHHTHOH npoHH~ 

u,aeMOCTH C nOM0illblO nepMeaMeT

poe npoH3B0J:(HTCSI nocpeJ:(CTB~M 

H3MepeHHSI npo.AOJibHOit cocTaBJIS1-

t011Ieit MarnnTHoit HHJ:IYKU.im B a 

o6pa3u,c u npo.AOJihHOit coCTaBJISIIO

IIICH Hanpsi)KeHHOCTH MarHHTHOT'O 

IlOJISI H Ha noeepxHOCTH (HJIH B6nu:.. 

311 noeepxHOCTH) o6pa3u,a. 'TTpu 

3TOM ll3MCpCHHl,IC 3H34CHH.II B H H 
· J:(OJI)KHbJ COOTBeTCTBOB3Tb OCHOBHOH 

Kp1rnoit HHLIYKU.HH, 11To .AOCTnraeTCR 

npHMCHeHHCM MCTOJ:(a K0MMYTHpo

BaHHSI J:(JISI H3MCpCHHSI B- H H. 
TTpaKTHllCCKH BCC MCT0J:(bl onpCJ:(C

JICHHSI HHLIYKU.HH B o6pa3u,ax OCHO

BaHhl Ha 33K0HC 3JICKTpoMarHHTHOH 

HHJ:IYKU.HH. • TTpu 3T0M HHJ:(YKU.HSI 

paCC4HTJ,1B3CTCSI KaK 0THOIIICHHC 

MarHHTHOT'O IlOTOKa, B036y)KJ:(aCMO

ro B o6pa3u,e (u npoxo.ARIIICro 11epe3 

CCllCHHC ll3MCP.HTeJihHOH · KaTylll

KH), K CC'leHHIO o6pa3u,a, TO CCTb 

onpeJ:(CJISieTCSI •. HCK0TOpoC .. cpCJ:(Hee 

3Ha4CHHC HHJ:(yKU,Hll. 

KaK BHJ:(HO 113 puc. l, eenu1111Ha 

HanpSl)KCHHOCTH MarHHTH0ro 00JISI 

e6nu311 noeepxHOCTH o6pa3u,a 113-

MCHsieTc_SI OT TOlJKH K T04KC. TT03TOMY ll3MCpCHH0C CPCJ:IHCC 3HalleHHC HHJ:(yK

U,HH B o6pa3u,e B o6meM CJiy'lae He COOTBCTCTBYCT H3MCPSICMOH B T0llKe Ha 

noaepxHOCTH (HJIH e6JIH3ll noeepxHOCTH) o6pa3u,a HanpSl)KCHHOCTH MarHHTH0T'O 

noJISI, llTO npnBOJ:IHT K nOSIBJieHHIO cymcCTBCHHOH own6Kn npn onpe.ACJICHHll 

µr. TT03TOMY B nepMCaMeTpax C u,eJihlO CHll)KCHHSl norpewHOCTH onpCJ:(CJICHHSl 

µr itcno.Tib3YCMbIH MCT0J:1 H3MCpeHHSI HanpSl)KCHHOCTll MarHHTH0T'O n0JISI H Ha 

IlOBcpiuioCTH (HJIH e6JIH3H nOBCpXHOCTH) o6pa3u,a J:(0Jl)KCH o6ccnC4HBaTb onpe-
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AeJICHHC CPCAHCI"O 3Ha4CHHSI HanpSl)KCHHOCTH H (a HC 3Ha4CHHC H B KaKOH

JIHOO TO'lKC). TI pH 3TOM yKa3aHHblC H3MCpCHHSI cpCAHHX 3Ha4CHHH B H H AOJl)K

Hbl npott3BOAHThCSI Ha OAHOM H TOM )KC yqacrKc o6paau,a. 

C Y4CTOM OTMC4CHHbIX q>aKTOpoB npCACTaBJISICTCSI U,CJICCOo6pa3HbIM HCnbl

TaHHSI MarHHTHblX MaTepuanoe s nepMeaMeTpax npott3BOAHTh Ha o6paau,ax, 

BblnOJIHCHHblX B BHAC npyTKOB·Kpyrnoro CC4CHHSI (U,HJIHHApDB), a AJISI H3M.epe

HHSI H B o6paau,ax HcnOJib3_0BaTb AaT411K, COACP)l<allJ,HH ABC U,IIJIHHAPH4CCKHC 

KaTyllIKH. KaTyWKH pacnoJiaratoTCSI KOaKCHaJibHO Apyr OTHOCHTeJlbHO Apyra Ha 

)KCCTKOM KapKace, B KOTOpblH BCTaBJISICTCSI o6paaeu, (KOaKCHaJihHO OTHOCHTCJlb

H_O KaTyweK). _Tipn 3TOM BIITKH nepBOH KaTyWKII AOJl)KHbl KaK MO)KHO 6JIH)KC 

npHMblKaTb K noeepxHOCTH o6paau,a. JlJIHHa BTOpoH KaTyWKII AOJl)KHa 6hlTb 

paBHa AJIHHC nepBOH KaTyWKH. KoJIH4CCTBO BHTKOB BO BTOpoH KaT)'WKC AOJI)K

HO 6h1Th paetto -KOJIH4CCTBY BHTKOB B ncpsoii. Tonmutta HaMOTKH KaTyweK 

AOJl)KHa 6b1Tb KaK MO)KHO; MCHbWC. TI pH BblnOJIHCHIIII 3TIIX YCJIOBHH MO%.HO 

C4HTaTh, 4TO BTOpasi KaTywKa B TaKOM AaT4HKC OXBaTblBaCT nepeyto. 

. MO)KHO noKa3aTb (B o6meM BHAC), 4TO npH nOCJICAOBaTeJibHO-BCTpC4HOM 

COCAHHt!.HHH nepBOH II BTOpoH KaTyweK o6ecnC4HBaCTCSI (c nOMOllJ,blO HHTCrpa

TOpa " Apymx Heo6xoAHMblX yanoe) HJMcpetttte Hanpsi)KCHHOCTH MarHHTHOro 

no.nsi B 001,CMC MC~y ABYMSI KaTywKaMH, T.C. TaKOH naT4HK 1fo3BOJISICT H3MC

pS1Tb HanpSl)KCHHOCTb MarHHTHOI"O nOJISI B6JIH3H nOBCpXHOCTH oopa:m,a, np114CM 

-o6ecne4HBaCTCSI H3MCpCHHC HMCHHO CPCAHCro 3Ha4CHHSI HanpSl)KCHHOCTH H Ha 

TOM yqaCTKC HcnhlTYCMOro o6paair.a, KOTOpblH npHMbIKaCT K 3TOMY naT4HKY 

(OXBa4CH 3THM AaT'lllKOM). Tiptt HcnOJib30BaHHH TOJlbKO nepBOH KaTyWKH (BTO

pasi KaTywKa OTK.i1I04CHa) AaT4HK o6ccne4HBaeT H3MepeHHC HHAYKU.HH Mar

HHTHOro. nOJISI (ero CPCAHCI"O 3Ha4CHHSI) Ha TOM ~e. yqaCTKC HCnbITYCMOI"O 

o6paau,a.. , 

Ha puc.2 npencTaBJICHa ynpomeHHasi 6noK-cxeMa yqacTKa nepMeaMeTpa, 

Ha KOTOpoii noKa3aHbl 3JICMCHTbl H Y3Jlbl, o6ecne4HBalOW.HC CbCM H npeo6paao

BaHHC CHrtta.nOB C l).aT4HKa. 3ACCb npHHSITbl CJICAYIOlllHC 0003Ha4CHHSI: 1 - AaT

'lHK, COACp)Kamuii nepey10 Wlu,BTopy10 W2 KaTywKH, 2 - KOMMyTaTop, co

nep)Ka_muii KJIIO'lU-S t ~S4, J - HHTCrpaTOp KaHa.na H3MCpCHHSI HanpSl)KCHHOC

TH MarHHTHOI"O llOJISI H (KaHaJia H), 4 - HHTCrpafop KaHaJia H3MCpeHHSI 

MarHHTHOH HHAYKU.HH B (KaHana B), 5 - KOMMyTaTop Kattanos H " B, 6 -
u,ucpposoii BOJlbTMCTp; Ha 6JIOK-CXCMC pttc.2 HCOOXOAHMOCTb noJ:(a'lH COOTBCTCT

BYIOlllHX ynpaBJISIIOllJ,HX CHrHaJIOB Ha KOHKPCTHblC Y3Jibl noKa3aHa CTpe.nKaMH. 

Jl.nsi: BKJII04CHHSI KaHaJia B Ha KOMMYTaTOpbl 2·u 5 nonaIOTCSI COOTBCTCTBy

lOllJ,HC ynpaBJIRiow.ue CHrHaJibl. Tiptt 3TOM o6ecne4HBaCTCSI OTKJII04CHHC BXOJ:(a 

HHTCrpaTopa J ·oT COOTBCTCTBYIOUlCI"O BblXOJ:(a AaT'lHKa J (nyTCM pa3MhlKaHHSI 

KJII04CH S l H S2) H nOAKJII04CHtte BXOAa HHTerpaTOpa 4 K APYI"OMY BblXOAY 

naT'lHKa. 1 (nyTCM aaMblKaHHSI _KJII04CH S3 " S4), a TaK)KC llOJ:(KJII04CHHC BXOA3 

u.ucppoeoro BOJlbTMCTpa 6 .K BblXOAY HHTCrpaTOpa 4. 3aMCTHM, 'lTO B 3TOM pe

)KHMC nepeasi: KaTyWKa WI AaT'lHI<a 1 no~1rn10qaeTcsi: KO sxony HHTerpaTOpa 4. 
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P11c.2. Ynpow.eHHall 6JJOK-CXCMa Y'laCTKa nepMeai.teTpa 
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BeJIH'lHHa H3MCHCHHSI .1.<I> MarHHTHOI"O nOTOKa <I>, npOXOASIUJ.CI"O qepe3 CC'lCHHC 

nepBOH KaTyWKH, onpCAeJISICTCSI (Ha OCHO~airnH 3aKOHa 3JICKTpoMarHHT~OH HH

d<I> 
AYKU.HH e = - Wdt) KaK \i 

I t2 - . ' . 

.1.<I> = - wf edt, ,_ 0) 
~ . . . . . 

fAC W - 'lHCJIO BHTKOB H3MCpHTeJlbHOH KaTyWKH (B HaweM CJiyii:ae nepsoii 

tt3MCpHTeJihHOH KaTyWKH WI), _e - 3.1:(.c., soa6y~aeMasi _B H3Mep~TeJihHOii 

KaTywKe, ti H 12 - COOTBCTCTBCHHO Ha4aJibHblH H KOHC'lHblH speMCHHblC npe-

AeJibl HHTCrpttpoBaHHSI. 

BhlXOAHOe HanpSIX<CHHC u. HHTerpaTopa 4, Ha BXOA KOTOporo nonaeTCSI 
I 

3.1:(.C. e, paBHO I 
U. = - -f edt 

I T ' 
(2) 

rAer - nocrosi:HHasi: epeMeHtt HHTerpaTOpa 4. Ma cooTHoweHttu (I)" (2) nony-

qaeM 

.1.<I> =TU./ w. 
·. l 

(3) 

ECJIH npttHSITb, 'lTO n.nmi~aAH CC4CHHH o6paau.a s s H nepsoii KaTyWKH s I npe

He6pe)KHM~ MaJIO OTJIH'laIOTCSI npyr·~~ A(}yra (Ss::::::: SI), a TaK)KC )''lCCTb,_ 'lTO 

npu ucnOJih30BaHHH MeToAa KOMMYTttpoBaHHSI .1.<I> = 2<1>, TO tt3 cooTHoweitusi: 

(3) no.ny'lttM · 

B =r U/2WS1 
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HJIH 

B= 0,5C0 U;, . (4) 

rAe C0 - nocTOSIHHasi KaHana uaMepeHHSI HHAYKU.HH, CO = r/WSs. CooTHOUJe

HHe (4) noATBepX<AaeT, lJ:TO c nOMOII.l,hlO nepaoii KaTyUJKH WI AaTlJ:HKa 1 o6ec

netittaaeTcsi H3MepeHtte HHAYKU.HH B B o6paau.e. 

PaCCMOTpHM pe)KHM H3MepeHHSI H~npSI)KeHHOCTIJ MarttilTHOro nOJISI. B 3TOM 

pe)KHMe COe,I\HHeHHhie nOCJie,I\OBaTeJihH,0-BCTpelJ:HO nepaasi H BTOpasi KaTyUJKH 

AaTlJ:HKa FnoAKJI10lJ:eH1>1 KO BXOAY HHTerpaTopa 3 (qepea aaMKHyTwe KJIIOlJ:H SI 

H S2)' npu 3TOM BXOA HHTerpaTOpa 4 OTKJIIOlJ:eH OT ,l\aTlJ:HKa 1 (nyTeM pa3Mhl

KaHHSI KJIIOlJ:ett S3 u S4), a K BhIXOAY HHTerpaTOpa 1 noAKJIIOlJ:eH u.mppoaoii 

BOJlbTMeTp 6. qepe3 CelJ:eHHSI KaTyUJeK SI (nepBOH) H S2 (BTOpoH) npOXO,I\SIT CO-

OTBeTCTBeHHO MarHHTHhie nOTOKH <l>I H <1>2' npu 3TOM KOJIHlJ:eCTBO BHTKOB B 

i<aX<AOH H3 KaTyUJeK paBHO w. Ilpu H3MeHeHHH nOTOKOB <l>I H <1>2 B KaTyUJKaX 

,l\aT'IHKa 1 B036y)KAalOTCSI COOTBeTCTBeHHO 3,A,C, el H e2. B CHJIY BCTpelIHOro 

BKJIIOlJ:eHHSI OOMOTOK Ha BXOAe HHTerpaTOpa 3 AeiicTByeT ux pa3HOCTh e2- e 1• 

Bwxotiime Hanpsi)KeHue U. HHTerpaTOpa 3 paauo 
, I 

l 
U; = - r J (e2- e1) dt, (5) 

r,l\e r - nOCTOSIHHaSI BpeMeHH HHTerpaTopa 3. 
BeJIH'IHHbl H3MeHeHHH ~<l>I H ~<1>2 MarttHTHblX nOTOKOB <l>I H <1>2 onpe,l\eJISI-

JOTCSI COOTBeTCTBeHHO KaK l . 12 

~<l>I = ""'. wf eldt 

H 
t, 

(2 
l 

~<1>2= - W f e2dt, 
t, 

OTKYAa 
t 

l 2 . • 

~<1>2- ~<1>1 = - wf (e2- e1) dt. (6) 

' t, 
Ecntt ClJ:HTaTh, KaK u pauee, lJ:TO nnoll.l,aAH celleHuii o6paau.a S u nepaoii 

' '. . ' ' . ' . . . ' .. s ' 
KaTyUJKH SI npeHe6pe)KHMO MaJIO OTJIHlJ:alOTCSI Apyr OT Apyra, TO ~<l>I H ~<1>2 

' ~ . . - ·, ' - . ' 

MO)KHO npe,I\CTaBHTb KaK 

H 

~<l>I =µrµO~HSI 

~<1>2 = µrµOt::,.HSI + µo~H(S2- SI)' 

6 

(7) 

-1 .... 

r,l\e ~II, -.H~MCHeHHC HanpSl)KCHHOCTH MarttHTHOro nOJJSl,/lo :- MarttHTHaSI noc

TOSIHHaSI' (Jlo ;· 4n:w~1 
rtt/M).' 3ACCb 4llCH l'o!::,.H(S2 - SI)' ~peA~T3BJISICT 

H3MeHCHHC MarttHTHOro nOTOKa B B03AYUJHOM 3a3ope MC)KAY KaTyUJKaMH ,l\aT

lJ:HKa 1. 113 cooTHOUJe~nii (5)- (7), a taK)KC c ylJ:CTOM Toro, lJ:TO ~pu ucnonhao- · 

BaHHH MCTOAa KOMMYTHpoBaHHSI !::,.H = 2H; rionylJ:aCM . . ' ' . . . .. 
· H = r U/2W(S2- S 1)p0 

HJIH 

H = 0;5C,P;• .. . (8) 

r~e· C
11 

- noc::T~SIHHasi Ka~an·a uaMepciiusiHanpSI)KCH~OCTH MaruuTHoro n_onsi,: 

Cif = rlµoW(S2- s;r Coornow_CHHC (8) nO,I\TBCpX<AaCT, lJ:TO C nOMOII.l,blO ,l\aT

lJ:HKa 1 c ABYMSI i<aTyUJK~MH ~ccnequaacTcsi H3Mcpeuue Ha~pSl)KCHHOCTH "Mar-

HHTHoro nOJISI (ee cpe,I\HCN 3HalJ:CHHSI) a6JJH3H nOBCpXHOCTH o6pa3IJ,a. , 

HanOMHHM, lJ:TO ):\JISI TOlJ:HOro onpeACJICHHSI HanpSl)KCHHOCTH MarHHTHOro 

nOJISl B o6pa3IJ,C HCOOXO,I\HMO H3MCpS1Tb uanpSl)KCHHOCTb HC_nocpC,I\CTBeHHO Ha 

Cl'O nOBCpXHOCTH. J1cnOJJh30BaHHC AJISI onpeACJICHHSI µ 3HalJ:CHHH HaOpSI_)KeH-
. • r ' 

HOCTH MarHHTHOro no}rn; H3MCpCHHl>IX a6JJH3H noaepxHOCTH o6paa~a. npiIBC,I\CT 

K_ nosiBJICHHIO AOnOJIHHTCJihHOtt norpeUJHOCTH B onpeAeneuuu p 
7

: .LI.nsi yMCHh-

UJeHHSI yKa3aHHOH ,I\OnOJIHHTCJibHOH norpewHOCTH HCOOXO,I\HMO: no _H3MCpCH

H,I,IM a6nttau noaepxHOCTH o6paau.a aualJ:CHHSIM Hanpsi)KeHHOCTH MarttHTHOro 

nOJISl onpe,l\eJIHTb COOTB·e+&~y!Oll.l,HC HM 3HalJ:CHHSl, HanpmKCHHOCTH Ha :caMOU 
nosepxHOCTH. nonp~~~4~i.ii1<03<p<pHIJ,HCHThl, ycTaHaBJIHBa!Oui~e CBSl3b ~eX<Ay 

BCJIHlJ:HHaMH HanpSl)KCHHOCTH nOJISl Ha nOBCpXHOCTH oopaau.a .. H B6JIH,3H ero 

noaepxHOCTH, MOryT 6b1Th HaH,I\CHbl c nOMOII.l,hlO lJ:HCJICHHblX paClJ:CTOB pacnpe

,1\CJICHHSl nOJISl 13 3JICMCHTaX HaMarHHlJ:HBal()ll.l,Cro ycrpoiicraa·n B o6paau.e (3,4 ). 

IlpHBC,I\CM HCKOTOpbIC KOHCTPYKTHBHblC napaMeTphl OAHOro 113 BapnaHTOB 

, BhlnOJIHCHHSI ,l\aTlJ:HKa 1. Ilepaasi H BTOpasi KaTyWKH CO,I\Cp)KaTHO 460 BH.TKOB 

. npoBO,l\a .n3B-':f ,I\HaMeTJ)OM 0, l MM. HaMOTKa BbIOOJIHCHa a 4eThl.pC _CJIOSI (B 

KaX<AOH KaTywKe), AJIHHa HaMOTKH COCTaBJISICT 15 MM, TOJIII.l,HHa HaMOTKH Ka)K

AOH KaTymKH '2- 0,6 MM. CpeAHHC AHaMeTphl'nepaoii ii'aTopoii KaTyUieK cocraa

JISIIOT cooTBCTCTBCHHO 24,8 " 27 MM .•(pacqcfuhlc aualleHHsiL BhIBOAhl nepaoii 

KaTyUJKH CBHBalOTCSI. (HalJ:a.110 H KOHCIJ,) H ,l\anec BHTOH napoii npo'so~irnKOB nOA

KJIIOlJ:alOTC~1 K COOTBCTCTBYIOII.l,HM axohaM KOMMyfa-r'opa' 2. AHaJIOrHlJ:HO BhinOJI

HSleTCSl DO,I\KJIIOlJ:CHHC BTOpoii KaTyWKH (Ha 6JIOK-CXCMC puc.2 3TH OCOOCHHOCTH . 

nO,I\KJl!OlJ:CHHSl ,l\aTlJ:HKa / K KOMMyTaTOpy 2 HC nOKa3.1Hhl). 

OnpeACJICHHe C
O 

(nocTosiHuoii Kauana H3Mepeuusi HHAYKU.HH B, CM. cooT-

HOUJeHue (4)) npOH3BOAHTCSI C nOMOII.l,blO o6pa3IJ,OBOH KaTyUJKH B3aHMHOH 

HHAYKTHBHOCTH no cTaHAaprnou MCTOAHKC. i I _I. BJlSIIl 0115111 AJJSI 3THX ucnb1-

7. 



TaHHH HCUOJlh3yeTCSI MCpa B3attMHOH HHJ:\YKTHBHOCTH THna P5009 (M = 
= 0,01 rH). l13MepCHHC BhlXO):\HOro HanpSI)KCHHSI HHTerpaTOpa ocyw.ecTBJISleTCSI 
n·pn 3TOM c noMOW.hlO u,mppoBoro BOJihTMci-pa rnna B7-34. 

Onpe.ncJICHHC nOCTOSIHHOH ell (nbCTOSIHHOH KaHaJJa H3MepeHHSI HanpSl)K~H-

HOCTH MarnttTH0ro nonsi H"cM. coornoweHue (8)) MO)KeT 6h1Th npou3Be.neHo no 
crnH.napTHoii MeTo.nuKe [ t'J B coJicHou.nc c H3BCCTHOH nocTOSIHHOH. B JHITT 
Ol151. l1 HMelOTCSI .npyrue B03MO)KHOCTH ):\JlSI BhlnOJIHCHHSI H3MCpeHHSI C II C BhICO-

KOH TO'IHOCThlO. 8 llaCTHOCTH, ):\JlSI 3TOH U,CJIH .naT'IHK / noMew.aeTCSI B 3a3op 
3JleKTpoMarHHTa (B 30HY C BhlCOKOH O):\HOpoi:\HOCThlO nOJJSI). TTyTeM H3MeHeHHSI 
_BeJJH'IHHhl nOCTOSIHHOro TOKa B036y)KJ:\eHHSI 3JleKTpoMarHHTa H3MeHSieTCSI HH
J:\YKU,HSI B 3a3ope OT 3HalleHHSI Bl .no 3HalleHHSI B2 (H3MeHCHHe HHJ:\YKU.HH coc-

TaBJISleTAB = B 1 - B2) H c noMOW.h!O u.ucl>poBoro BOJlhTMCTpa H3MepsieTCSI Ha

~PR)K~Hiie Ha Bhlxo.ne HHTcrpa;opa KaHana H. OlleBH.i:\HO, 'ITO H3MCHCHHC Ha-
npSI)KCHHOCTH nOJISI l1H 'npu :3T0M paBHO '. 

!!.H = !!.Bl µ 0. 

3HalleH~SI ,~HLIYKU.HH B1 u B2 H3Mcpsi_10TCS1 c noM?W.h!O 51.MP-~arHHTOMCTpa (5 ). 

8 . 3aKJIIO'ICHHe OTMCTHM, 'ITO }:\JlSI 0):\HOro_ H3 BapuaHTOB BhlnOJJHeHHSI 
c6opi<:n {.naT'IHK. /, ttHTerpaTOphl 3. u. 4). nocT0SIHHasi CB = 0,5_198 T JI/ B, a 

CH= 0,863· 106 (A/M)/B. HacTOsiw.asi pa6orn. BhlnOJJHeHa no nporpaMMe 

<<<l>yHJ:1aMCHTaJihHaS1 Meiponorttsi>>. l1ccne.noBaHttSI · no 3Toii nporpa~Me ae.nyTCSI 
B 01151.11 npn nOMep)kKe MHHHCTepcTBa HayKH u TeXHH'ICCKOH n0JJHTHKH Poe-

• I ' • 

CHHCKOH <l>e.nepau,nn; . . . .· .. . . '.. . . 
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MarHHTHoro noJISI B o6paau.ax 
IlJ)H HCilhITaHnn cl>eppoMarHHTHhIX MaTepHaJIOB 
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8 psi.ne CJJyllaeB ):\JISI H3MepeHHSI HanpSI)KeHHOCTH MamnTHOro IlOJISI B o6pa3-
u.ax nptt ncnhlrnunn cl>eppoMamnTHhlX Ma:repttaJIOB B nepMeaMeTpax u.eneco
o6paaHo ncnOJih30BaTh J:\BYXKaTyIIIellHhle .naT'IHKH. Psi.n BOnpocoB, CBSl3aHHhlX 
C HCil0Jlh30BaHHeM TaKHX .naTt,IHKOB, o6cy)KJ:\aeTCSI B .naHHOH pa6oTe. 

Pa6orn BhIIlOJIHeHa a Jia6opaTOpHH si.nepHhlX npo6JieM 011.5111. 

Coo6rn_eHHe Om,el{HHeHHOro HHCTHT)'Ta !ll{epHblX HCCJiel{OBaHHH. ,[(y6Ha, 1993 

TTepeBo.n M.11.TToTanoBa 

Kalinichenko V. V. 
Choice of Means for Measuring Magnetic Field Strength 
in Samples During Tests of Ferromagnetic Materials 

Pl3-93-423 

In some cases it is reasonable to use two-coil transducers for measuring 
magnetic field strength in samples when ferromagnetic materials are tested with· 
a permeameter. A number of issues related to the use of these transducers are 
discussed in this paper. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JINR. 
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