
, 
I 

(I 
I 

18 Kon. 

oIibeAMHeHHbl M 

'I 
MHCTMTYT 
HAe PH&I X 

MccneAOBaHMM 

AYfiHa 

l ! 
,;1> 

13-88-816 A695 
1 

•I

, 
.J 

Penaxrop E.K.A.K ceHoB a. MaKeT H.A.KHCeJleBoH. 

nonrmcaHO B neqaTb 05 • 12 . 88 .
 
cIlopMaT 60x90/16 . 0cPceTHIlR nesars. Yq.-H3n.mfcToB 1,21.
 

THproK 33 0 • 3aKa3 4 I 365 •
 
l13naTenbcKHH ornen 061>enHHeHHoro HHCTHTYTa anepnsix HcCnenOBaHHH.ny6Ha MOCKOBCKOH 06naCTH . ~ 

B.H .AHOCOB, B.n.CaBaHeeB 

PACqET BYXO~YX nAPAMETPOB 
MArHHTOMO~YRHUHOHHYX YCTPoRCTB 
nPH PABOTE no qACTHOMY U»KnY 
nETRH rHCTEPE3HCA 

HanpaBIleHO 8 >KypHaIl "3IleKTpOTeXHVlKa" 

1988.. .:.=~:.;= _ 



Ilpn-npoetenrpoaaaaa, pacxe're n OIITflMY.Sa.IJ;IDI MarmITG:',lO,rry.JIJr~iOH­

HHX YCTpOfrCTB /I, 2/ neooxomcso paonoaarrm, .n;mUIbL.V1H 0 'tlaCTH1IX 

mnorax ;IJ;:VIHaJ,ilftIeCIWll IIeTJfiI TlicTepesHca. l1CnOJI:b3013aHUe oonrenoc'ryn­

.Holl ~HTepaTYPH /3/ He nOSBO~eT IIO~'tlllT:b pea~LHHfr pe3Y~:bTaT 
13CJle.n;CTBue ooinero xapaxrspa ,UaHHIlX II 3aBRmr:AOCTll 'tlaCTHElX IJ;IDi..i'I013 

,UIDIaMlIllecRoM IIeT~ll rncrepesaca OT cxerzaoro pcneaaa H 131r,n;a naaar­

IDPlliBaIDll.\efi CflJII;I. 8KCIIepl1MeHTaJIDHOe no.rryqemre ~lliaMH'leClG1X xapax­

TepncTHK /4/ He acerna npIlm.~1e:.1O BMe.n:CTB:~e c5o~moi1: TpY;I:COmI1KOCTa. 

Ha rrpe.n;BapHTe~HOM 3Tarre rrpoeRT!~013alPAH llpe.n;IIOllTHTanDHee pacno~a­

raT:b paClleT~.rn XapaKTepl1CTllKaJ,llI. 

PaRee 13 padoTe /5/ npe~ar~ac:b ~ odc~eHRH MeTo.n;HKa ~ac­

lleTa ssxonaax napanerpoa MarHllToM0.DYJI.FII..UIOmru:X ycrponcrn (!irA) npz 

padoTe no no~oMY ~ .n;llH~~ecRoH neT~ rncTepesHca. 

B .n;8BRO~ padoTe .n;~aeTCR nOIIUT~ COS~aHlIH Inr~eHepHo~ MeTo~r­

KU pacscra BIlXO,nHllX napanerpoa ( ~ - speaemt nepe~vfarmmIBaH~!.q 

if, . max. ~ 
,*,eppo;.1aI'HeT~:ma, e lbl¥. - MaKCkt'vIaJI:bHOd: BMlffiUill HanpflReIDIJl aa sa-

XO.n;HOH odMoTRe,) )J,JUJ i/Li YCTPOKCTB, paoorasmax no qaCTHoMy WIKJIy 

neTJll1 rncTepesuca, llp1'rtleM KaK C IIpm,lOyrOJl:bHOil neT~e~ rxcrepeanca 

(rrrrr), TaR H C HenpRMoyro~HoR rreT~ell (fITIr). 

Ilpenzareiorcrr .n;Ba cnocooa uaxoaneaaa aaBUCUMOCTefi 11 B(t) H 

L1 8{H~Wl.' nne A 8 ( t) - rrp}rp~e~e nH,i:(y:Kmm 13 Topmr,UM:bHOM cepnex­

HIllie, AB(H)11.1#. - lffiCTHaff ,n;nHaMlfleCKaSI neT~ rHCTepeSHca. 

l1PH 'pacxerax cxaraea, liTO OTHOllIelU1e .nRa.l'JleTp013 TOpmI,IJ;aJIDHOrO 

cepnexaaxa dln::p- 0,8 /6/, 'ITO n03BOJIF.eT nO~:b3013aT:bCSI cnpasox­

lIID,m .n;aFIHHl·,m 0 r,ia.I'HIITHOM MaTepUaJIe, rrpUBO.n;JU'IlSlMl1 13 ~HTepaType /3/ t 

He Y"tfirr~B~ BmLcrn~m reOMeTpWIecIU1X pasuopos lviaI'HHTonp013o.n;a 

Ha MarHH~HHe XapaKTepHCTYiliH cep.n;ellHllRa. 
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IIepBNM cnocoo COCTOJi1T B 'lllCJIeHHOM pememra na 3B~.1 .n;:mIxJ?epe:rnU'I­

aJIl>HOrO ypaBIieHILH (Ai), onzcanaziuero MarHHTHoe cocromnre TOpO:iI ­

nansnoro cep;J;e'tIH}II\a C y'tleTO!.~ ~TOPOB pa3~.1armffiIBaHIIH, K xoropau 

OTHOCHTCH: COnpoTUBJleRHe HarpYSKU'- RH n BHYTpeHHee conporna­

aemre reneparopa :3.,I(. C. - Rr . .IJ)m. IIOJ!Y'IeHUH W sacraoro umora 

.n;ffiiClMll'leCKOi1 IIeTJIIi rncrepeanca BOSbllYeM }IS /7/ mm .n;utliJ)epeHUi1aJTh­

aero ypaB1-Iernm ,II)IH IIOJIHOrO rencra IIeTJB'[ rHCTepe31ICa H, SaMBIDIB B 

HeM J~aBHeH~e MarHUTHoro COCTOBlillff Ha ypanHeHHe ~ ~aCTHoro 

'IJ;lll\JIa IIeTJlli rHCTepeSITCa as /8/, IIOJIYlIEM: 

a) ~H llCTO'tlHKKa 8 •.n;.C.: 

- E(t) . 'viI - Hem.!!! 8J]

d(6B) l I.·Rr (I)
 

J. ~ .tcit [ 0~ (IJ B) + (~ + 'r1J.· S )](/ e. Rr t-RH
 
6) ~H liCTO~ TORa:
 

[ I (it I'll - Hcm.fllB )J
d {IJ B) (2) 

dt [9~ (AB) + ~ 
1-

. s1 
. .e. RH 

rne 118ft} - npzpaneaae IDI,TIyKIJ,lla B.cep.n;etrnlfite, Eft} I(t) -3.~.C. . , 
(:wm: TOX), COS~a.IOmM HarrpIDKeHHOCT:b MaI'lillTHOrO ITOM 1-1Iferr. (t) ; 
,Wt » W'- ~ '~CJIO ~I1TRQB B nepmfqflOH II BTOpwrn01t OdMOTlt8X, 

:R .' RI' - corrporaaneaaa pesacropoa HarpySKR, IIO;n;KJIIO'tlBHHOl1 R 
H 

BUXO~HOH 06MOTRe, II reHepaTopa CllI'HBJIa., Hem. (t1 B)- CTaTH'tleCRaJ! 

rreTJIH !'RCTepeSHca, S 
, 
t - nonepexaoe

' 
cexenne TOpOlUlaJThHOrO 

f 

cep.n;e-qm,m.a H ,IT,llif'.da ero cpe.n;Heli CI~OBOll JIURIDI, 9~ (a8) - Cyr,~lClP-

HM .n;lllial'llIfleCKaH rrpOBQ.n;mvIOCT:& MaI'IDITHOrO MaTepMaJIa. KOTOpM BH­
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'tlHCJIHeTCH no eJ!0PMYJI8 

1 ((a~ IlB " 
J£ (~8)= [ P., + 1= Q s(;,B) +Q {!J8J. (3) 

, R (1- IAB.t.) q A.. <1M. (/13.T,mo 
ABSc/. 

B (3): R - MaKClWiBJII:,ROe ,IUlliaMM-q:eCKoe conpornaneaae J;illSIWCTI:,mo 
lJBsc!. - lv1aKCIIMaJI:bHhIfi ,Il;llliaivurtreCKID1 mranaaon llSMeHeHIDi IDW1ill;Vll~ 

no 'tlaCTHOMy: wm.rry, (( - y.n;8JIbHOe SJIeKTPfl1IeCKOe conporaaaeaae 

r.mrm1THoro MaTepHaJIa,. a: - rrozyrommnra JIeHTU, as K0TOPOH naro­

TOMeH TOPOM,LtWIbIDUi cep.rie'IlillK, 9K8 (IJ B) - .n;HH8.MJiftIeCKaH npOBO~­

MOCT:b MarIDITiloro MaTepUaJIa TOpO~aJII:,1-IOrO cepnesaaxa, o6YCJIOBJI€:-r­

RaJ! MaI'HHTHOU BJISROCT:bID" gaT(fJ B) - )J;IDIa!'1ill'tleCKaJI npaBo,1UIMOCTb 

MaTepRaJIa cep.ne~, o6YCJIORJIeHHaR BYIXpeBI:lvllI TOKaMli. 

I' IIo.n;cTaBJIJI.fI (3) B (I) n (2), II0JIY't!aeM 

a) ,z:r.mI IICTOliluma. S• ,II;. c. : 

E ( t) . W1 )1) (4)
[cI.{tB} _ t. Rt' - Hr.m.(tJB 

dt - [ 1 + oaJ.tJ B +( wl.J + W/-·,S U' 
Proa (1- /l B:.., ) i,B"t .[. Rr /. Rlf 

AB~cI. . 
6) .ItJIH llCT{)'tllilllia TOKa: 

[ 1 (/:}'W1 (. 8)11
d(AB) -= .e - Hem. 13 J 

(5) 

d.i [ 1 (JaJ.·AB W/· S]
, .t+ +-­e (1-'~} £8'1- l·RH 

roo !:JB..t
'Set 

Pemaa (4) H.mi (5), nOJIY1IaeM Sa.BIIClIMOCT:b fJ £3 (t) . Pe3YJThTHPYIO-' 

myD Hanp~eHHOCT:b MarHllTHoro nOJIH B cep.n;e"tlHRKe MoiRa SanRCaT:b 

KaK 
d(AB) pOSMol. 

H£(t}=HJ{IJT{t}- 'j~ -Hem. ,(I1 B) , (6),J-l, 
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Pfl3!'1Ql. 
rzte J~ - CyMr"mpHaJI rrpOBO,IU:UvIOCTl> pa3r'.1arIDffiIBalOIlUIX :3JI6MeE­

TOB RI-I , Rr ,KOTOpaff.IJ;.7IH HCTO'tfilliKa :3.n, C. SanJllIIeTCJI Y..ax 

J. :.fOJM02. (7)( 'vii . S vb. .S )+-­i~1 
<i 

[·Rr l..RH 
a ,ItJIJI lICTO~Ka TOKa 

.t 
paJ,.,o1. ~. S 

j~L ::: ( e· RH 
(8) 

IIOJIY'tlliB SaB~cm.10CTl> sB(-1:) II Hi. (t) , ill.teeM Xapa}~TepIICTUKY 

IJB(H);uH. B rrapaMeTPlPI8CIWlA BM.Il:e. 

BTOpOti: cnococ HaxO;r~eH¥JI ~lli J B (t) 1I AB(1-1) pUH. csonarcs 

K nozcxy aHaJII,Tk~8CKJL{ Bl:1pa~eIDlli IIYTe~,1 peurenaa W (4) ll.iTII (5). 

IIoCKOJil>Ky' JJ;f (4) :wm (5) He y.n;a.JIOCl> peurars B IrCXO.n;HOM BII.IJ:e, 

paccnorpaa ,IJ;Ba. sapaaara yrrpomenna, ~M 1I3 soropsx 'W.1eeT 

aaanaraxecxoe pemenne , 

IIepBllH BapUaHT. rrpe.n:rrOJIO~1l.1, 'tlTO: 

a) E (i) 1I I (e) I13MeHffiDTCR no .mmehiioMY 3aKOHY aa TO:v1 

OTPeSK~ Bpel/IeID1, rne rrponCXO,IUIT nepenarmrorsaane aa COCTOmuLff 

+8 'L B cocroaane + Bsci. • 3TO npe.n;rr.oJIO:KeHUe MOJKHO 0c50CHOBaT~ 

TeM, xro nepeuaran-nrsanae li3 +B'Z. B -I- Bs d. no 'IaCTHOliIY IUll"..JIY 

IIeTJIH rHCTepeSllca rrpOll~XO.n:MT 3a BpeMff,B HeCRO~KO pa3 MeHl>illee 

BpeMeHH HapaCTaHUR CID'HaJIa f (t) llJlli T (;) , T. e. na IDe Jm...:. 

HenHOM y'tlaCTKe. 

6) Hem. (t. B) :::::: K· tiB ,CTaTWIeCKaR lleTJIR rIfCTepeSHca JIl!-

Helmo 3aBliCHT OT IlH.IG"Iill;1-UI, lITO ,nOrryCTHMO ac.nencTBl-!e roro , 'ITO 

nepeKmo'IemrO 3aRaH1.ilIBaeTCR no + Bsd . 

BHBO,lJ; Cl}<)p:;jJ'".!1H c,n;e.71aer/l ,IJ...'IR HCTO'!.J{;lKa :1.n, c. E(t) ,KaK 

60JIee CJIOJi\H::>ro CJIY'IaJI, a WIR HCTO'ilOOca TOKa I (t) sam:;n81,1 G:)()P­
;" 

4 

MyJrY' 6e3 BUBQ~a, T. K. OHa noaysaerca tIS nepBOH epoPivtyJill IIyTeM
 

Hecno~ npeo6pa30~.
 

BBe.n;eM npOM~TO'tfiIl:le 0603Ha~emm, ;IJ.Jm HaI'JIR;J:(HOCTH npe06pa­

SOBamrH, IIpH noacxe ]?e!J1emm JJ;l HS WoP?JJYJill (4): 

Rw.LS 1­Oa.t _ -rl' R =t; ~=n' _1_' + Wi-S _I.
~--"""'7 mo .t ---Lt.'v,
t-B'L -IJB~d l~RI' 1.RH - t,
 

Eft} =m-t == m-x ('lie Xz: i J ;
 

H (-i) =. E(t) '111 == n-Y ( v~e n=m . W1 ).
 
HC'7: .t.Rr 4/ -t'!?r '
 

'Af3 == JI,. flcll1 (tJ B) =K·IJB::::. 1:"/1.
 
C y-qeTOil.! BBe;n:eHHIDC o603Ha-qemrn: (4) IIpflMeT BM 

11 ~ [ all +d , + 1]=nx - K/I 
a d E- t!'i:l 

l'lIm j d ..t, .p
 
I, [ ac}/ + C t'!! -aDJ!- d 1b - 1 J­

.t1 :l p -IZY-KY·
 
d aV - b 

nOJIO;i{llM 

(J.. C = /I' 0" ::8· a·g- c· d ·g+1~])Tor.n;a 1 "'1, -, t . 

"' .B ~ '[ Ily + 'J - Ct -11 ]:J' c~:J._& =nX-KJl-
Ilonaraa 

J ~ j/1'1 +BV - Ci-IJ --:;: F/(Yi cyi:- C -:::. F~(~)) 
i;MeeM 

F{ {V) '1'=(IlX-KlI J. (9) 

. FJ.fjJJ 
IIpm:.eHeHlle H3BeCTllliX neronoa /9/ He rr03EO.Jrn.1IO HaHTH aHaJIHTil ­

qeCROrO peuenna JI:i (9). Peanrrs ypaBH8HUe (9) y.n;a.nOCl> C HCrrOJIl>­

SUBaHII8M MeTo.n;a BBe.n:emIR napaaarpa, a TO'1Hee, aapnarrra aroro 
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M8To,n;a/IIpmr.8ril1r>J10ro B c.rryqa8, xorna JJ.Y (9) paspeuneso OTHOCllTe.;'S..­

HO llCKOMOH WHKlum. 3arrIlliIeM JV (9) B mute: 

)f=:;	 .!l. X - -!-.I/'. F, (iJ . (10) 
K K a F2. (3) 

0603Haqffi.1 BBO,1UJMl:l.ti napmJI8TP p=}/' • 
'I'orzra B napaM8TpUtI8CKOM epoPM8 Jf:I (9) Momo sarracars KaK 

u = !!::-. X - _1 .p. F1 (JI). u'-=p. (II) 
a K K F.t ('/)' d 

,UIicMJ8P8HlJ.l1pyeM (II) no H83aBllCHMOH n8p8M8HHOii X: 

!!r= B. __f. dp . Ff(t} =V'=p 
dx K K d'l. F.t(/jJ 

llJUl. 

(12): .F,{/IJ. X+Fs: fJ/}-p =f;,Ji)- :. 
YpaBH8Hll8 (12) JIBJIH8TCff H80;rtHOpo.umrM .mm8HH.mJI ypaBHemIeM, 

o6mee pern8Hlle KOToporo llMeeT B~ (10. c.85): 

Fi (#) d.	 .,/ 0JY)_1 
- J j(.x 

X X J ~.-- lJ'X (13) 

P:;:: e 0 F1 {'/} . (Co,+ :{FJ. (y1' eO F1(y) . df). 

Hafr,neM HHT8rpaJIU ¥I3 ypaBHeHIDI (13): 

)(	 FJ, (!I) FJ, 0/)J K' -.dy== K: -_.,y' (14) 
" Fdt) F/{/I} J 

)( ~.FJ,(Y)x	 K·FJ.(~) \/ (15)12.J	 . n: .~K () FJ.{yl· e f~(y} .d.'tOZ=:K.;·~(yJ-e F,,{//) • 

Tor,n;a 
_ K;J. (Y).x	 K ~~(y) 'X (16) 

P == e F1djJ '. (Co+ :iF; (~). e FftV) ). 

1" 
'I, 

Ho,n;CTaBnaH (I6) B (II), 
110JIY~a8M K·6{Y) X-

It, f r. {lJ} { - F., (u J . tL ~ U=_·x-- --' . C'e " + -.F.{ttJ­
, (f II:. K F~ {V) 0	 X). f v -

K· fL(y-) , 
=[ ..'!:-.X - .i.. F1·{N}. et>. e.- {'f(y}'~ n.. ttJ.(/I)] (17) 

It K Fi(~J ' K3 F.!fy) . 

TIo.n;CTaBJIHeM B (I7} 3Hallemm Ft(y) Ii FJ. ()If 
3 ..t- J((C.v/l.::- C)_En 1 (lly+8y-Oy-l1) ~ -!Il,,.J+Bu .t._ _Ij}·X It1j - -k' X- K· (Ci-J.- g) r.;~. e r t1f	 Q 

_ .n.. {lliJ+B9~ Ct-nI	 (18) 

KJ (~J._ g) l .' 
Ha'tIa.JIDH!:le YCJIOBlUI: npa X = 0 (-l=O) //=!!JB= 0', 

Haxo,mIM as IDIX KOHcTauTY Co lJl (18): 

n I)J.
n - ~._.	 • (19) 
1.-0 - K.2. 

C yqeToM Haf~eHHoro 3Ha'tIeHRH KOHCTaHTll nY Co' a TaRme 0603Ha'tIe­
. .
 

Hm1: J BBe,n;eH:I:IUX B naxane paoora, no.n:yqaeM
 

K'{Cf~-C) 
5.t 7l'.t - .t ,l'X 

t/= [..!!:. .y_ /IV + By - q, n·]) • e (lIyJ+ Sf - CY-lh _-J.J •
 

d It! C!.!'-- s KJ
 

_ .!!:.... (1/1 
3 
+ 8$1.- C/-lJ) L] 

1 3 (1/.1._ g, . 
(20) 

YpaBHeIme (20) HBIDIeTCH TpaBCneH):(eHTHHM YPaBH8IDIeM, .n;onyCRa.IOlJ:{r.M, 

KaK npaBWIO, npH6JIIDltEnmOe ero pemeHHe. MOmIO peKOMeH.IJ;OBaT:& pC'.3-­
-oix -

JIOJIrnT:& w:mw;mo e B creneanoa pJU(, C coxpaaeaaea xacna 

}
 ~eHOBt o6ecne~IB~ Heo6xo~~ Be.m1~1HY norpeillHocTll pelli8HTIH.
 

Ilocne raxoro paanoaeaaa TpaHCueH):(eHTHoe ypaBH8IDI8 (20) npenpa­
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maarca B' azreopamecxoe ypasaeaae - nonnaou COO':'BeTCTBy:.,jqe~ K - ~'x' 
creneaa, KOpID! xoroporo fI;OryT, 6hlT!> Ha.i1;:neHhl H3BeCTIDL\lli MeTo.n;a:;lli, 113 (24) BH,lUIO, lITO nOCJIe paaaoxeaaa e. OK B CTeneHHOR pR.JJ; 

.7ll160 aHaJilITlfle.cIUI, JIUOO pactreTaMlI aa oR.;. 
YpaBH6Ime no~ytIa8TC.i1 aMee IDI3KOH CT8U8HU, 'tIeM B BUpaAeHIDI (20), 

YpaBHGHne (20), ytillTtlBalOE.(ee 06a epeu.:Topa rro-reps B TOPOIUa.1Th­
ROpID! ero rJ10ryT 6UT!> nO.lIyqeHu no aUa.JlliTIPI9CKOMY BHpaEernITO, 'ITO 

HOM MarHIITHO~ cepnsxaaxe (rvtarHIiTHYIO BH3:--:0CT:b M nzxpenae roza) , i}
 y,n06HO )1,JI}I paCtIeTOB 6e3 313M. 

3w»eKT}nBHO paOOTaeT ~Mllih B HeKOTopOll cpe.nHe~ 30Ee TO~ ~eHTH, 
13TOpOH Bam1:aHT. lLorrYCTIDJ, lITO Hem. (LIB ) ~a , r ,e , rrpeHedpe­

'<
lI3 KOTOPO:i1: H3rOTOB7IeH cep.n;e~-ill{. ,TI)m "MaTh£X" TO..:TIqffii ~eHT, rrpz 

JiWMo' MalIa ITO cpaBHeHlIIO C H (.1 B )jUH. , TO JJY (4) II (5) MOjjlliO 

KOTOpUX OCHOBHOll B~a.n B nOTepH .naeT MarHllTHaH aQ3KOCTh,ypaBae­
pennITh B RBHOM Elme wm JII06011 CJ2oPMl1 E ( t ) R I ( t ): 

IDle (20) IIpm-illMaeT BI~ 
a) .IJ.,7IR nCT01IHHKa a.n, c. :
 

~ (~)= 1 ;. FJ. (y) =~J~ c 1+ !JB ' .. 1.. ~ 9. .
 

. n. '1 1 -K(CJ'~ C)-X (21), ABsci.[ht. tJ8S d ] '+[ (fa . (t1B) +. (ff) .(I1B)] +
 
n f JJ -= [ K' X- K .C//J._ C .Co . e K3' Cj£..-C ,.	 fJ.Rmo i- li B 4B't.· J, 

Jj,8 ri. 
~ ! S iJI.7m HatIaJIbH!:l.X YC.i'!OBilli y z:0 = i: 

+ [ (yf .S + WJ.' S J- LiB] =J E(i)- WI . d t ; (25) 
J~IlB::=O t Rr l-RHo I.. Rr 

HaxO,IUllV! 
6) ~ RCTQ'tIHllXa Toxa:c; -:,«.	 (22)

K..t	 (1+~) ~' 
Tor,na ypasaeane (21) C yqeToM (22) 3am~eTCR:	 1JBSd . [ t-: . AI3Sd ]+ [(fa .(11 B)).,+ uc/ /LiB)] +
 

iRma (1- AL) .4Boz. ~
 
• 1 . -K((!Y.t..C/X n. 1 lJBSd rr;·X+ Cl,'(-C·(~·e -K3·(~/-C)J. (23) 

t cr i .
 
-K (tyL;.C)·X + \,./t· tJ '. !J. B == .I I (i j. V( . d: t (26)


YpaBHemte (23) nocne pa3JIOL1:emm e B CTeneHBof;{ {·RH 0 l
 
pan .u;aeT aarecpaasecnoe ypaanenae - rrOJlliHO~ rOpa3,IJ;O ooxee ans­	 YpaBHeKUH (25) H (26) HB~TCH TpaHcUe~eHTHill~I, pemeHHe MORHO 

sore nopamca, 'tJeM ypaaaeane (20), KOpID! zoroporo HaxO,nHTCH	 ITOJIYtIHT:b npll6~HmeHHOH saM8HOn ~YHI\UllH ~orapll~ paarro~eHlleM B 

rrpoure, cTeneHHoH .Pff,U:
 

AlIH TOJIJIlllli JI8HTll, rrpn KOTOpHX OCHOBIIOfr' BKJIa,TI: B IIOTep:I nao­ 3
 
~ ( 1+ X ) ~ Zx + l. X + ~X5+ .z-/' + (27)

CHT BIIXpeBH6 TOKU, ypasnenae (20) 6y.n8T m.~eT:b m~	 1-x 3 S "I 
.
 

FdyJ=a.y F:<.(y)~f K	 (24) rns IXI == J ~ I .( 1.
tJBsd n: 1 - a .X n (ay) .t. 

t/= [_·x- -·a·//·(}o·e :J - -- ._]
d K K d	 ;:3 f ., J:
 

~ 
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OCT~JI B (27) ~Ba qneHa.M~HO c MaKCnt~HOli TIorpernHOCTbID 

~ ±IO$ ll?.rrytllIT:& CJIe~e BFIpa'i\eImH:­

a} ~ llCTo~n~ a.~.c.: 

__1__-:--.{t.BJ~+ _ua_Jt'(flBJ~+ 6l_o-'-,(AB)+ .t: .(,18)+
 
~R",o 'ABsd lfB'l. 6, {{/IIO
 

(28)+ ( W/-S +- ".{·S j'/J.B = /'I EM· W. J. rii . 
e. Rr f·R.1f 0 e.e; 7 

6) AJIJI JiICTO'tffiID<a TOKa:
 

1 3 '61./1., .t. 6£A.
 
, ~ . (11B) + _!!.. (AS) + ~ .(Ir&)+ .L, (11 B) + 

se.; '/1 RSeL "BPi- /l 2"'0 
(29-) 

+ ('II./!. J-AB =./ I(i)'W;. tit. 
-t. Rn 0: l 

Peaaa ypaBH8HIDr (28) JiI (29), no.rryt!aeNI g)yIm.mIIO l!S tt) , a 00­

(6) H~ ttl,tIHCJlliB saTeM no BbIpaReInfiO EMeeM rrapaMeTPI11'IeCKOe 

Bl:lPaEeHHe ,Il;JLH HIII B~{J/{, • 
CpaBHeHlle pesyJIbTaTOB pacsera no npe,lIJIaraeMl1M B ,IJ;aHHOH 

pa60Te MeTO,IJ;JiIKm~ C pesyJIbTaTaMll 3KCrrepIDJ8HTa rrpOBO~OCb Ha 

arreKTpOManrnTHOH uena MaI'IDITHOrO Kannap.aTopa rrbCTO.ffHHOrO TORa,
 

lICrrOJI:&SY1Omero ID,rnyJThCHUH MarHlITHllM MO.n;yJIHTOP B xasecese npeo6­


paSOBaTeJIJI HepaBHOBeCIDr. UeIIb WY1eJIa CJIe.JJYlOIIUIe rrapaaerpa:
 

- MaTeplIaJI JIeHTll TOp0IVJ;aJIbHOrO cep.n;elllIM:Ka 79 liM,
 

- To.JImIDia JIeHTH: 100 Ml\M,
 

- BHe.tnHIDi ,TI;HaMeTP TOpOH,na J) = 65 MM,
 

- BHYTPeHHIDi.II;HaMerrP ropozna oL = 55 MM,
 

- BllCOTa cepnexaasa It. = 5 MM,
 

- lllICJIO BJiITKOB B nepmIlllioll II BTOpwrno:f1: 06MOTKaX.· Wt=W.t.. = 500,
 

- llCTO'tllUIK Cm'HaJI& - HCTO'tlHlIK TOKa •
 

- <I>oPMa ClII'HaJIa - IWJIOKOJIoo6paSHaH (llOJIOBllHa CIIHYCOH,I:Qi), '
 

- COnpOTID3JIeIDIe HarpySKJiI RH = I ROM, 

- xacrora CID'HaJIa I = 500 I'n, 

PeSYJIDTaTU CBe~eHU B TadrrRny I. 

TadJImra I .. t 
I' -.- , 

~ JIl- -,I g, I.AHaJIHTlma - 3 !SRcnepIIMeHT 3~ ­
(popMYJIa (2), ~y L<PopMYJIa (29) afl 

tt -- 75 ·~25% 100 - 1. 10%95 -:"5%(~.mc} 

. may. (8)1 72 8a ­63_:t27% ±10/D~15%eChIX.? 

B TadJInne I SHaqeHRfl norpernHocTefI onpe~eJIRJIHCb RaK 

AY 9 Ct.1 3
$ _/1. -Pi g _ ,Pi -Pi 
,fI.'J p: 9 , a 1 - p: fJ , 

c L
 

~y , 8Cl 1
 - OTHOCHTeJIbHHe norpeillHOCTM paCqeTOB no ~, MeTO~ 

~e nepBoro BapMaHTa B CpaBH8HHH C 3KCnepJWeHTOM. 

Sa - OTHOCMTeJIbHaH norpeillHOCTb H3MepeHllfi B 3RcnepmA8HTe. 
AY a s11 ,Pi 1, Pi ~ BeJnNWlll napaaerpoa, nOJIytIeHHl:le, COOTBeTCTBe,H­

HO, pacxeraza no .rr.~, no MeTO,IU:1Rs I aapaaara, a TaIOKe HSMepSHHJ:iS . 
3RcnepRMeHTaJIDHo., 

aKonep~MeHTanDHaR npOBepKa nOTeph MOmHOCTH.H8 qaCTHOM URKHe 

)VISi MaTepHana 79 HM (TOJIIqI1HOA 50 11 IOO MKM) • JtHanaSOHa qaCTOT 

, 500 + 2500 Iu, paSH~qHHX ypoBHeA CHHYCo~anhHoro Bos6y!VteHl1JI 11 con­

pOTl1BHeHl1H HarpysKH sa Bllxo)tHoI o6.MoTKe ( R.. =1+100 ROM) nosaaa­

Ha, ~TO Benl1qHHa nOTeph/yope~H~HHaJI sa nep~O~~COCTaBHJleT OOTl:le Jto­

Hl1 BaTTa. IIon:yqeHHaJI Benl1QHHa' ',fiQ'l'eph MOllUiOCTk1 aa QaOTHOM Uk1Kne He 

BHSHB~eT saMeTHHX HSMeHeHHI B BHXO~HUX xapaRTepHOTl1K8X MarHl1THUX 

t \
jl MO~HJlTOPOB, nOBTOMY B ~HHOa pa60Te MeTO~l1R8 paOqeTa MO~OCTl1 He 

npl1BO~HTCJI. 
J 
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Upn ITpaKTHqeCKOM XCrr~SOBaHHH npe~araeMRX paCqeTHHX 

MeTO~, B lliHpOKOM ~HarraSOHe Tom~H,~eHT, MOERO 3Ha~Te~bHO 

ynpoCTllTb ~pJY~U (1)~(5), {20), (25) K (26), ec~ npHHHTI> BO 

B~~IB ·cne~llUlecoo6p~eHAff. 

1. li3 {poPMYJlli (3) cnenyar , lITO 1JJT.e H9 (AB )!'1.8. BHOCU'l' 

OCHOBHOii BKna,JJ. B BomNuay .9~ (.1 B ) npa "M&'II1X" TO~TI:~ma.~ ...1elIT~, 

'lOr~a EaR 'tJJIBH 3B.T (.1 B) - npa "60JII:>IillIXn TOJIIIUlliax JIeHTU. 

OTCIO,I(a cnenyer , "\lTO ecrs rpamrsaaa TO.IIllUllia JIeHTH -.l a'lf."1 ' 

nOCJIe I\OTOP011: MOXiliO iipeHeOpe'ffi B.JI1'l.fIHKeM 'tJJIeHa o (1J. B) B q:op­
dN.~ 

fif;f~e '(3). 

2. IIpH rconunnax JIeHTU 2. a ~ ~ Q 'tfJ. , aa OCHOBaIDIlI cnpaao-nrsx 

naaaax MOlKHO C'tfiITaTI:>, "\lTO ee MaTepHaJI lWIeeT rrpm.10yrOJIbHYlO CTaTl'1­

lIecKYIO ITeTJIlO .rucrepeaaca (cL ~ 0,'85) II a rrpll,t()::>-2 a 'If. ., - nenpa­

MoyrOJThHYID neTJIID racrepeaaca {ci < 0.85). 13 ·COOTB8TCTBIDI C 

aTllM )I,JIR MaTepUaJIOB C rmr Be.Jlli1IIlliY /(",0 MORHO BU'tII1CJIRTJ:, ITO 

WOp1WJI8(8, c.49): 

,.." • ( s-: J
f?mo = L/712,' 1- BSo •	 (30) 

,IVIR MaTep:aaJ.IOB C HIll' (rrpn l a '7to' 11.1 ) BeJIJflIllliY Rmo MOEHO 

6paTJ:, us cnpasosnnxoa JIHeiO onpe.n;eJIRTI> :3IWnepHMeHTaJIbHO 

(8, c.?4). 'iJIeHf!cm(A8}B WOPMYJIax (I), (2) H (4) f (5) ,IT,JIH MaTe­

pHaJIOB C rmr r.iO::tEiO He y-q;ITill3a.TJ:" ,1.T,JIfl MaTep11aJIOB C HIll' OH ccper­

CR ll3	 crrpaaoqHoli ~TepaTYPH. 

3. J)JaIDflllITlO TOJIlUnIty' t a y. f MOJl:HO HaxO,1J;IITJ:, TIO CJIe.nyIOl1U::.l 

coo6p~eHKflM: 

a). TIO COOTHorneHZIO B8.,TIftrnH ?f1.8. [a 8) II JB.i. (tL B) 
saTpy,rumTeJThHO onpeztenenae rpa.1I.Wllio}i TO~lli 11 aoucorssoaam:e 

aa npaxrnse, T.K. 06e 3TH q,yHRlUill 3aBRCJIT He TOJThKO OT TO.nm~L-m 

~eliTH, li3 ROTOpOll 113rOTOBJIeH cep.n:e'tIImK, HO II OT 3HalIeHIDI IDI­

,I(yKIl;IDI,npa KOTOpofI TaROe CpaBH6IDIe npOH3B0.IU1T CH; 

12 

'r 

• > 
113 TaOJilIlll:l 2 B}m~O, lITO rpamrnraa TOJn~~rna JI8HTl:l, rrpn xoropott 

~ 

MO:1tHO npeneope-rs BI\JIa..IJ,OM noreps aa MarmlTHY10 B5I3KOCTJ:, MR tl13,T8­

pnana 79 Hl"Ji B oomne norepa B MarHIITonpoBo,ne} COCTaBJIR8T 2.. a1jJ. /Xo 

13 

6} TIO COOTHorneHllID 3ap~6B, ~ Ha npeo.n;OJIeIDre TIOTepJ:" 

o6YCJIOBJIeHHHX fMlrHHTHOH BR3EOCTJ:,ID II BIDqperuH~ TOKm~: 

- ttC.T.	 (31)Kf - , 
QM.8. 

A~d	 4~d 
rne (jCT =J QB1 (!J.B). de =J uc/ /J.8. d /3 = 

• -0 d·' 0 J."B'L 
/." J.. L=~ .L113	 (32)
'J B1... s« i 

8'	 I 

.'J ~cL	 Af3.!l3! ciB 
(1M." =J (!J.Bj. dg =} . £ =Qn 8 . 0 an». 0 R ( !J.B )

1110 t--­
= ABsol.. 1M, ( 1+j3 ) . t.8,S'd (33) 

:. RMO 1-fi J 

ABld ;;.Afi =	 -- .( 1- R0311A.;.mmreHT IIpaKTH'IeCYJr nonycrnaoro 
d8~~ . 

rrp1l6JIIU:eHIDI 3Ha'IeHlI11 I!H.1JYKIUlli B TOPOl!,Il;aJil,HOf,i ~,larHIITorrpOBO.IJ:e l~ 

3Ha'leHITIO llBgd (OO!:l'IHO .n;OCTaTO'lHO BaHT!> j3 = 0,9 i- 0,99). 

C yqeTor,l (32) n(33) H3 (31) HMeeM 

K -	 ()O~A8J'd. ·Rmo . 
(34)

1- t8't.' &( ;~J3) 
.. J3 " 

Pacc-nrras no (34) MR paamrsnax TOJIli.;HH JIeHT, MaTepM8.lIa 

79 ffi-,1 }":o::{xImmreHT KI, CBe.neM pe3YJI:bTaTH pacxera B TaOJIlmy 2. 

Tadmtua 2 

- ­
.2Q, 

r..-iKi,l 2 3 10 20 50 100 200 

K1 (2 a) 4'10-4 8.10-4 3.10-2 0,1 0,6 2,4 9,4 



loa 1lliM, 'tlTO xopouo corzacyerca c ,n;aHHhtMH 113 paooru (8, c .79) .. 

B 3aKJII().'tleIDIe aBTOpH BhIpa'KaIOT lIcIq)eHIDOIO 6JIaro.n;apHOCTI:> 

B.B.KoAbre sa no~e3HHe o6cyY~eFULH II nO~O~n D pa6oTe-. 
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AHOCOB B.H., CaBaHeeB B.n.	 13-88-816 
PaC4eT BbIXO'AHblX napaae rpoe MarHHTOMOAYIlR4HOHHbiX 
YCTPO~CTB npH pa60Te no 4aCTHOMY 4HKIlY neTIlH 
n1CTepe3J.1Ca 

PaccM,iTpHBaKlTcR ABe MeToAHKH onpeneneaua BblXOAHblX napaaerpoe MarHHTOMO­
AYIlR4HOHHblX YCTPO~CTB: BpeMeHH nepeMarHH4HBaHHR $eppoMarHeTHKa, MaKCHMaIlb­
HO~ seIlH4HHbI HMnYIlbca HanPR~eHHR Ha BblXOAHO~ 06MoTKe, 'MO~HOCTH nOTepb B TO­
pOHAaIlbHoM MarHHTonpoBoAe. ndH pac4eTax Y4HTblBaKlTcR BIlHRHHe MarHHTHO~ BR3­
KOCTH, BHxpeBblx TOKOB, MapKH H THna MarHHTHoro MaTepHaIla, TOIl~HHa IleHTbI H THn 
MarHHTHoro MaTepHaIla. nepBaR MeToAH~a OCHoBblBaeTc~ Ha 4HCIleHHOM peweHHH 
Ha 3BM nOIlY4eHHblx AH~~epeH4HaIlbHblx ypaBHeHH~. BTopaR MeToAHKa - Ha nOIlY4eHHblx 
ABYX BapHaHTax npH6IlH~eHHblx aHaIlHTH4eCKHX Bblpa~eHH~. npoBOAHTCR cpaBH~HHe 

06et1x MeToAHK pacuer a c 3KcnepHMeHTaIlbHbiM peayns r ar oa , AaeTCR Bblpa~eHHe AIlR 
onpeAeIleHHR rpaHH4Ho~ TOIl~HHbI IleHTbI MarHHTonpoBoAa npH pa60Te no 4acTHoMY 
4HKIlY neTIlH rHcTepe3Hca. 

Pa60Ta BblnOIlHeHa B Jlafopa ropa« RAepHblx np06IleM mUH1. 

IIpenpHHT 061>e,l1HHeHHoroHHCTHTYT8 anepasrx accnenoaaaaa. .ny6H8 1988 

nepeBOA O~C.BHHorpaAoBo~ 

Anosov V.N., Savaneev V.P.	 13-88-816 
Calculation of Output Parameters of Magnetic 
~odulation Setups at Operation by Particular Cycle 
of	 Hysteresis Loop 

Two techniques for determining the output parameters of magnetic modula­
tion setups are co~sidered': ferromagnetic alternating remagnetization, maxi­
mum value of the voltage momentum on output winding, losses power in toroidal 
magnetic circuit. The Tnfluence of magnetic visconsity, vortex currents, 
mark and type of magne~lc material, band thickness and type of magnetic mate 
rial are taken Into account In the calculations. The first technique is ba­
sed on computer ,calculations of the derived differential equations, the se­
cond one - on the obtained two variants of approximated analytical expres­
sions. The comparison of both calculation techniques with the experimental 
result is given. Expression for determining the boundary thickness of mag­
netic circuit band when operating by particular cycleof hysteresis loop Is 
given. 

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