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PDusugeckuil pakyabTeT

I'pynmna: K3221 K pabore momyrtmen:
Crynenrsr: JJowennurxos Huxuma, Kapnos Hean Pa6ora BbIOTHEHA:
[Ipenonasarens: ITonoe Anmon Cepeeesun Oruer npuHAT:

Pabouwnii mpoTOKOJI 1 OTYET IO
JgaboparopHoii padore Ne3.07

Ilesmn paGoTsl.

1. V3mepenune 3aBUCUMOCTH MATHUTHOU MHIYKIWYU B (DEPPOMATHETHKE OT HAIPS2KEHHOCTH MAarHUTHOTO mojisg B =
B(H)

2. Ompenenierue 1O MPEIEIbHON IIeTjie THUCTepe3uca WHIAYKIWUA HACBIIEHUs, OCTATOYHON WHIYKIUU U
KOIPIUTUBHON CUJIBL

3. Iosyuenue 3aBUCMMOCTH MAIHUTHO IPOHUIIAEMOCTH OT HALIPAKEHHOCTH MarHuTHOro noJist i = w(H) u onenka
MaKCUMaJIbHOI'O 3Ha4YeHUdA BEJIUYUHBbI MArHUTHON IIPOHUIIAEMOCTH

4. Pacder mormHOCTH TTOTEPD HEPTUH B (DEePPOMATHETHKE B MIPOIIECCE €r0 TEPEMATHIINBAHUSA



Paboune popmMysbl U UCXOAHBIE NAaHHBIE.

Dopmya

TlosicHenue

B:uo(ﬁ-l-j)

-

e B - unjayKnus MardHuTHOTO HOJIs

o pioH - MHIYKIHES TOJIS, CO3IAHHOTO MAKPOCKOTIIUECK M TOKAMMI
. ,u_pf - MHJYKIAd 110JId, CO3JaHHOTO CaMUM MaTepPHaJIOM

e H - HaIPA’KEHHOCTh MarHUTHOI'O HOJIS

« J - HAMATHIYEHHOCTH MaTepHaIa

o fig=4m-1077 T'/M - MarHUTHASA MOCTOAHHAS

MaraurHas OPOHUITAEMOCTb.

e N, - KOJIUYeCTBO BUTKOB Ha IIEPBUYHON OOMOTKE
e H - HampsKEHHOCTDH MOJIA

e [ - cpenHsas JIMHA MArHUTOIIPOBOAA

e [, - cuja TOKa Ha IIEPBUYHON 0OMOTKe

e R, - compoTuB/IeHNE PE3UCTOPA, MOAKIIOYECHHOTO MOCJIEIOBATEIBHO C
MEePBUYHON 0OMOTKOM

e K, - 1leHa JeJleHUs TOPU30HTAJIBHOM IMIKAJIBI

e X - KOOpAWHATA II0 TOpu3oHTabHON ocu OX 3Kpana ocuuiorpada
OTHOCUTEJIBHO LIEHTPA IIETJIU I'UCTEPE3UCa

e B - MHIYKIUS MArHATHOTO IOJIsk

e R, - couporusnenue pesucropa B RC-nenouke

e (] - emrocTh KOHeHCATOpa B RC-11enouke

e N, - YUCJIO BUTKOB BTOPUYHON 0OMOTKHA

e S - mWIOMAIb MOMEPETHOTO CEUEHUs] MATHUTOIIPOBOIA
o K, - nena jiejieHus BEPTUKAIBLHOTO OTKJIOHEHHS

e Y - BEPTUKAJBHBIN pa3Mep OCIUIOIPAMMBI

P=x-S e P - cpemHss MOITHOCTH, PACXOlyeMasi BHEITHUM MCTOYHUKOM TOKA IIPU
IUKJIAIECKOM IepeMarHnIuBaHun peppPOMAarHUTHOIO 0Opas3Ia
o Sy - IWIONIAIb IETIIN TUCTEPe3Uca (B JIEIEHUSX Kbl ocuuyorpada)
e X - ko3bdunueHT
N, R,C} e f - Wacrora cHUrHAJIA, IIOIABAEMOIO Ha IIEPBUYHYIO OOMOTKY
x = KK, N,R, f TpancgopMaTopa

Cxema YCTaHOBKHA

Tabs1. 1: OcHoBHBIE DOPMYIIBI

ITapamerp 3HadyeHUe
R, 68 Om
R, 470 xOm = 470 - 103 Om
o 0.47 Mx® = 0.47 - 1076 @
Taba. 2: [Tapamerpsl yCTaHOBKU
ITapamerp 3HadyeHue
S 0.64 cm? = 6.4 -107° M2
L 7.8 cm = 0.078 m
N, 1665 Bur
N, 970 Bur

Tabx. 3: ITapamerpsr Tpauncdopmaropa




Pe3yabTaThl IpSIMbIX M3MEpPEHU
K,=02B/pen K, =0.05B/nen

X, men|Y, men | H,, A/m| B,, Tn
0.5 1.7 31.49 0.303

Tabxn. 4: KOOpILI/IHaTI)I TOYEK IEeTJIM Tucrepe3nuca U COOTBETCTBYIONINE 3HATCHU A HuB

X

m

4.1 3.9 258.23 0.694 | 2138.67

,nen |Y  men| H,,, A/m|B,,, Tn| p,

Tabn. 5: MakcuMaJibHbBIe 3HAYCHUS HAIIPAZKEHHOCTU W UHAYKIINN W BBIYUCJIEHHBIC MarHUTHBIC TPOHUIIAECMOCTH

U, B| X, pen | K,, B/nen | H, A/m | Y, pen | K,, B/nen | B, Tn I
20 3.9 0.2 245.63 4.1 0.05 0.73 | 2365.56
19 3.3 0.2 207.84 4.1 0.05 0.73 | 2795.66
18 3.1 0.2 195.24 3.9 0.05 0.69 | 2830.85
17 2.9 0.2 182.65 3.7 0.05 0.66 | 2870.90
16 2.7 0.2 170.05 3.5 0.05 0.62 | 2916.88
15 2.3 0.2 144.86 3.3 0.05 0.59 | 3228.49
14 2.1 0.2 132.26 3.1 0.05 0.55 | 3321.67
13 3.8 0.1 119.67 2.9 0.05 0.52 | 3434.46
12 3.3 0.1 103.92 2.7 0.05 0.48 | 3682.08
11 2.9 0.1 91.32 2.5 0.05 0.45 | 3879.59
10 2.7 0.1 85.03 2.3 0.05 0.41 | 3833.61
9 2.3 0.1 72.43 2.1 0.05 0.37 | 4108.99
8 2.1 0.1 66.13 1.9 0.05 0.34 | 4071.72
7 3.5 0.05 55.11 1.7 0.05 0.30 | 4371.74
6 3.3 0.05 51.96 3.5 0.02 0.25 | 3818.46
5 3.0 0.05 47.24 2.9 0.02 0.21 | 3480.25

Tabn. 6: VIzamepennbie mapaMeTpbl OCIMILIOIPAMMBI U BBIYUCIEeHHbIe 3HaYeHuss H, B u u

Pacuernr

IIo ycmoButo:

N R,C,
H=a K =L B=83-K =2
a x ‘r? a lRl, /8 y y7 ﬂ st
HO,ZLCT&BI/IB ‘H/ICJI&, HOJIy‘II/IMS
1665 470000 - 0.47 - 10~©
=—— "  ~313.914 A = —3. T
=g 313.914 A/m, 3.5583

970-6.4-10-°
Ob6bem obpasria:
V=1-5=0078-64-10"°=4.992 1076 m3
Beruncienne KospruTusHOM cuibl H,
H =a-K, -X,=313914-0.2-0.5~ 3149 A/m
Paccunraem morpemHocTs:

A AlN?  (AR)\?
—_ \/<Tl> + ( RR1> = /(0.01282)2 + (0.01)2 ~ 0.01625
1

(67

Hna H, = aK_ X _:



a K X

(& x Cc

AH Aa\?  [AK,\? [(AX.\?
=\/<—a> +( f) +( ) — /0.016252 4 0.012 + 0.10 ~ 0.1018

H,=315+32A/m

Brrauciierune ocraTouHoM WHIYKIN BTZ

B.=pB-K, Y. =35583-0.05-1.7~0.303 T

ITocumTaem MOTrpenTHOCTD:

AB AR,\®  [(AC\® [(AS)?
— —_— = . 12 . 2 . 22';\/\’ . 4
3 \/( Rz) +(Cl +( 1/0.012 + 0.052 + 0.0 0.05477

Hna B, = BK,Y,:

2
AB AB\? AK, AY\?
r— J (—5) + ( y) + ( ) = 1/0.054772 + 0.012 + 0.029412 ~ 0.06297

B, 5 K, Y,
B, =0.303+£0.019T
Beruncienne nanpsizkennoctu H e
H,=oa K, X, =313914-0.2-4.1 ~ 25741 A/m
Beruncienne uanykiun B,

B, =8-K,-Y, =3.5583-0.05-3.9~0.6939 T

Brraunciierne MarHuTHOM IIPOHUITAEMOCTH [, *

B :
Py = —2— & 0.69387 ~ 215103
poH,, — 4m-10-7-257.41

Paccuuraem IIOI'PENIHOCTb:

P = (2.15 £ 0.13) - 103
Boraucnenne kosddurnuenra x:
x=V-a - B-f=4992-1076-313.914 - 3.5583 - 30 ~ 0.16728 Br/nen>

Brurauciienune norepeit mpu nepeMaranauBanuu P:

P =Sy =0.16728 -8 ~ 1.33824 Br

ITorpemsocTs.
Ax _ \/(AR2>2 + (AC1>2
X R, G

AP Ax\?  [(ASy)
AP _ \/(_X) n ( SHT) = 1/0.05292 + 0.052 ~ 0.0728
P X Str

_|_

AR N\?  [AF\?
( RRl) + <7f) =1/0.012 + 0.052 + 0.012 + 0.012 ~ 0.0529
1

P =1.3440.10 Br.

Kpusas nauanbnoro namarnuausanns B, = B,y  (Puc. 1)
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Puc. 1: Kpusas maganbaoro Hamarawuusanust B, = B, (H,,).

I'paduk 3aBucuMocTH MarHUTHON HpoHuiaeMoctu = pu(H,,) or HanpsikeHHOCTH MarauTHOro mnojs. (Puc. 2)
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Puc. 2: T'padux 3aBucumoctu MaruuTHoli nponunaemoctu = pu(H, ).

Beraucienne f,.:

B
= — =47 -107" H/m.
Hmax ,U/OH, Ho 0 /M

TloncraBuB 3HAYEHUS, TOJTYINM:

B 0.3

Fmax poH  1.25663706 - 1076 - 55.11

mpu H =55.11 A/m

ITocuuTaem MOrpenrHOCTb.

250




AT

/’L max

= 1/(0.06297)2 + (0.02384)2 ~ 0.06736

fhanae = (433 £29) - 10
PeSy.T[])TaT])I " BbBIBO/JIbI

B xome mpozenaHHON paBOTHI YAAJIOCH PACCYMTATH 3HAYEHWe KospnuTubHON cuibl (H, ~ 31.5 + 3.2 A/m),
octarounoit mHayknun (B, ~ 0.303 £ 0.019 T) u wmarmuTHO# upoHMmaemoctn (i, ~ (2.15+0.13)-10%) B
COCTOSIHUM HACHIIEHUs. Takyke ObLIa PACCIMTAHA MOIIMHOCTH TOTEPhb HA IMepeMATHWYMBAHUE (DeppPOMArHeTHKA
(P ~ 1.34 4+ 0.10 Br). Boum nocrpoenst rpaduku 3apucumocreil MarauTaoil nuaykuuu (Puc. 1) u nporunaemoctu

(Puc. 2) or nanpskeHHOCTH. MakcnMaibHOe 3HAYEHHE TPOHAIAEMOCTH (L, ~ (433 £ 29) - 10) 1 HAIIPSIZKEHHOCTH
nosist (H & 55.11 A/m), upu KOTopoii OHa HAGJIIOAAETCS.
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