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B~coxoson&TH~I coneHOH~ pacc~&TaH H cKoHcTpy&posaH c y~eToM cne

~YIOIIlHX ycnos&ft. 

1. 11Mnyn&CHOe MSI'HHTHOe none ~OmKHO HMeTb B pa6o~el 30He MelK~Y 

KSTYWKSMH MSKCHMSnbHYIO HanpSDKeHHOCTb He MeHee 130 K9 C O~HOpO~HOCTbiO 

nOnsl HS ~HSMeTpe 8 CM He XylKe 5% H no OCR Z He xylKe 0,1 %. 06m&l 

06'beM nOnSI BbiCOKOA HanpSilKeHHOCTH nonlKeH 6biTb He MeHee 1 naTpa. 

2. B&ICOKOBOn&TH~A coneHoa~ ~onlKeH Ha~elKHO Bbi~eplKHBaT& no aao-

nsruHH pa6o~ee HanpSDKeHHe He MeHee 20 KB H 6e3 ~e~OpMSUHA cnpaBnSITb-

CSI C HMnyn&CHOA MeXaHH'IeCKOA Harpy3KOA, B03HHK810111eA OT B38HMO~eiCT-

BHSI MSI'HHTHOI'O nonSI C TOKOM. I130nSIUHSI ~OnlKHS n03BCJIHTb y~osneTBOpH-

TenbHO OTBO~HTb Tenno npH ~nHTen&HOI pa6oTe B~COKOBOn&THOI'O coneHOH-

~a B HMnyn&CHOM pelKHMe. 

3. 3aaop MelK~Y KSTYWKSMH - 22 MM. 

4. TexHonorHsr &aroTosneHHSI BbiCOKOBOn&THoro coneHoH~a ~onlKHa 6~Tb 

npOCTOI:1 ~ewesol: H npe~yCM8TpHB8Tb HCnOn&30B8HHe lllHpOKO ~OCTfDH~X 

MaTepHanos. 

KoHcTpyKTHBUO BbiCOKoson&TH~I coneHoH~ (pac. 1) s~nonHeH H3 ~syx 

CSMOCTOSITen&HblX K8TfWeK. TOKOnO~BO~bl SIBnSIIOTCSI npO~OnlKeHHeM npOBO~a, 

KOTOp~M H8MOT8H~ ltSTYIIlKHo .nnHH8 9THX BbinYCKOB - 1,5 M. Ha paCCTOSI-

HHH 50 CM OT KSTyWeit TOKOnO~BO~~ 38H30nHpOB8H~ CTeKnoneHT91 C snoK-

CH~OMo B Henocpe~CTBeHROI 6n&30CTH OT KaTyweK OHH HMeiOT ·ycaneRHYIO 

R30nSIUHIO H B~I'HfTbl no CHnOB~M MSI'HHTH~M nHHHSIMo 
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Pac.l. 06IUHil BHA BbiCOKOBOnbTHOI"O coneHOHAS. 1 - npoKn8AK8 · H3 TeKCTo

nHT8 TOniUHHOA 22 MM, 2 - OKHO, 'lepea KOTOpOe BCTSBnSieTCSI HC

cneAyeMbJA 06'beM B pa60'IYJO 30HY MeJKAY KSTyWKSMHi 3 - TOY.:OllOABOAi 

4 - nnHT8 H3 reTHH8KC8 TOniUHHOA 40 MMi 5 - 6onT H3 TeKCTOnHT8 

AHSMeTpOM 50 MM. 
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0KOH'I8TenbHOMY Bh!OOpy reoMeTpHH K8TyWeK BhiCOKOBOnl: 

ll8 npellW9CTBOB8nH 8H8nHTH'I9CKH9 paC'I9Thl B8pH8HTOB reOM4 

TpOHH<>-Bhi'IHCnHTen&HoA Mawllse B3CM-SM. Ha pac. 2 noKa:: 

OnTHM8nbHOrO B8pH8HT8 BhiCOKOBOnbTHOrO COneHOHll8 0 npH8SIT< 

BOllCTB8. 3a HCX0ll809 ypaBH98H9 llnSI nOllC'19T8 Hanp~98HOC 

nonSI 88 OCH Kpyrnoro BHTK8 C TOKOM nnOTHOCTb~ npHH 

dH= ~ j y2 
10 ( 

2 
dx d X +y2)V2 y, 

rlle Y - p8llHYC BHTK8, X - p8CCTOSIHH9 OT ero U9HTpa t 

TOpOA H3M9pHeTCSI M8r8HTH09 none. 

npa npOXO*ll98HH aneKTpH'19CKOrO TOK8 B BHTK9 Bhlllan 

MOWHOCTb 

d W = 2 rr j 2 p dx dy , 

rlle p - yllen&soe aneKTPH'Iecxoe conpoTaanesae. 

HeaaBHCHMO OT 4JopMhl coneHOHll8 H Bllll8 cbYHKUHH pacn1 

HOCTH TOK8 HanpH*9HHOCTb M8r8HTHOrO nonSI B U98Tpe CO 

CBSI38Tb C noTpe6n519MOA HM MOWHOCTbJO OOWHM COOTHOW91 

Ho =G( W A /2 
p yl 

rlle H
0 

- Hanps*eHHOCTb MarHHTHoro nons B uesTpe con· 

Jl8X, W - 38Tp8'1H~8eMeH MOWHOCTb B B8TT8X, A -K09· 

898HSI
1 

p -Yll9nbH09 CODpOTHBne8H9 B OM8X H8 C88THM9' 

pe88HA pallHYC o6MOTKH B caHTHMeTpax, G - cpopMciJaKTOJ 

TOporo 38BHCHT OT cpopMhl OOMOTKH H pacnpelleneHHH nnoTHC 

npa K08CTpyHpOB8HHH coneHOHllOB H HX Cp8B8HTanbHOA 

rnaB8biM o6p830M
1 

H3 Bh!p8*9HHH ( 8). 3TO Bb!P8*98H9 883 

cpopMynoA cone80Hlla • 

~OpMciJaKTOp cone80Hll8 onpellensreTCSI B3 BbiP8*9HB51: 
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BHA BhlCOKOBOflbTHOrO COfleHOHAa, 1 - npoKnaAKa · H3 TeKCTo

J>fllllHHO~ 22 MM, 2 - OKHO, 'lepe3 KOTOpoe BCT8BflSieTCSI HC-

06'heM B pa6o'lyl0 30HY M8lKAY KaTyWK8MH; 3 - TOKOllOABOA; 

H3 reTHH8KCa TOflWHHO~ 40 MM; 5 - 6onT H3 TeKCTOflHTa 
OM 50 MM, 
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0KOH'I8TenbHOMy Bbl60py reOMeTpBH KSTyWeK BblCOKOBOnbTHOrO ConaHOB

A8 npeAW9CTBOB8nH 8H8nBTH'I9CKH9 paC'IeTbl B8pH8HTOB reoMeTpBB H8 sneK

TpOHHo-BbiRHCnBTenbHOA MawaHe B3CM-8M. Ha pac. 2 noKaaaHa reoMeTpBSI 

ODTBM8nbHOrO B8pH8HT8 BblCOKOBOnbTHOrO COneHOHA8, DpBHSITOrO AnSI npOH3-

BOACTB8, 3a HCXOAHoe ypaaHeHHe AnSI DOAC'19T8 H8Dp~eHHOCTH MarHHTHOrO 

DOnSI H8 OCH Kpyrnoro BHTK8 C TOKOM nnOTHOCTb~ npRHSITO Bblp8lKeHBe: 

dH= ~ J yt 
10 ( 2 dx d I +y2)V2 y, 

(1) 

rne y - panayc BHTKa, :1 - paCCTOSIHRe OT ero ll9HTp8 AO TO'IKH, B Ko-

TOpOl R3MepHeTCSI MarHBTHOe DOne, 

npa DpOXOlKAeHRH sneKTpH'19CKOrO TOK8 B BRTKe BblAen.HeTCSI TennOB8SI 

MOWHOCTb 

d W .. 2 11 j 2 p dx dy , (2) 

rne p - ynen&Hoe aneKTpH'IecKoe conpoTHBneHHe. 

HeaaBHCHMO oT clJopM&I coneHoH.aa R sana lbYHKilHH pacnpe.aeneHHH nnoT

HOCTH TOK8 H8DpSilK9HHOCTb M8rHRTHOrO DOnSI B JleHTpe coneHOH.Q8 MOlKHO 

CBSI38Tb C DOTpe6nSieMOA HM MOWHOCTbiO 06WRM COOTHOW9HHeM: 

Ho =G ( W A /2 
P Yt 

(8) 

rne 8 0 - HanpHlKeHHOCTb MarHHTHoro nonH a ueHTpe coneHoa.aa a apcTe-

)lax, W - 38Tp8'1HB8eMeSI MOWHOCTb B B8TT8X, A -Kos~HilHeHT aanon-

H9HHSI0 p -ynen&Hoe CODpOTHBneHHe B OM8X H8 C8HTRMeTp, y, - BHYT

peHHHA panayc o6MOTKH a caHTHMeTpax, G - cPoPMcllaKTop, aenH'IHHa Ko

Toporo 38BHCHT OT ~OpMbl 06MOTKH H pacnpeneneHBSI nnOTHOCTH TOK8 B HeA. 

npa KOHCTpyHpOB8HHH ConeHOHAOB H HX Cp8BHHTenbHOA OlleHKe HCXO~BT1 
rnaBHbiM o6p830M1 H3 Bblp8lK9HRSI ( 8). 3TO BblpalKeHHe H83biB810T OCHOBHOA 

cPoPMynoA coneuoa.aa. 

cllopMcllaKTOp ConeHOHA8 onpenen.HeTCSI H3 Bblp8lK9HHSI: 
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Pac,2, reoMeTpHSI OnTHManbHOI"O B8pH8HT8 BbiCOKOBOnbTHOI"O coneHOHA8o 

1 - KSTYWKH coneHOHAa; 2 - TOKOnOABOAbi; 3 - MelKKSTywe'IHOe COe
AHHeHHe; 4 - 6aHA8lK H3 CTeKnoneHTbl C snOKCHAOM; 5 - snOKCH,IIHSSI 
H30nSIIlHSI C HanonHHTeneM H3 KBapueBOI"O neCKS, 0CHOBHbl9 p83Mepbl 
coneHOHAa: Y 

1 
- BHyTpeHHHil paAUYC = 4 CM; Y 2 - HapylKHblil 

paAHYC = 14,5 C M; X 1 - nonOBKH8 AnUHbl coneHOHA8 • 11,1 CM, 

Ta6nuua 1 

3aMepbi no npu6opaM a AaT'IUKaM. I Pac'I~THbiel BenK'IHHbi. 
Paauuua B 

HanpS!lKeHHOCTH 

HanpHlKeuue HMnynbc HanpS!lKeH- HMnynbc HanpHlKeH- HanpHlKeH-
H8 eMKOCTK, TOK81 B 8 HOCTb B TOKS,B 8 HOCTb B UeHT- HOCTb M9lKAY 
B KB. ll9HTpe M9lK- ··~e MelKAY Ka- aaMepoM a 

AY KaTywKaMu, TYWK8MH
1 
B KS paC'IeTOM 1 B 

B KS 

3 546 20,7 600 22,7 2,7 

5 920 35 1000 38,0 3,0 

10 1900 72 2000 76,0 4,0 

12 2300 87 2400 91,0 4,0 

15 2880 110 3000 114,0 4,0 

17 3350 124 3400 129,0 5,0 

18,5 3500 134 3700 140,0 6,0 
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G .. (...!!_)ll2( f3 )1l2 
5 2 ~ 

a -·1 

a + ( {3 2 + a 2 ) 1l2 

1+({3 2 +1)112 

B aTOM ypasueHHH 3a ellHHHUY 11nHHbi Bbi6pau suyTpeuuuA 

IIOHA8 y 
1 

• TorAa OTHoweuue euewuero paAayca K euyTpeuu• 

KOSci$HilH9HT 
y2 

a=--- 1 a OTHOW9HH9 nonOBHHbl AnHHbi ·coneHI 
y1 

K p8AHYCY A89T K09ci$HUHeHT {Ja~ Y, • y1 

flpH nOCTOSHHOH nnOTHOCTH TOKS no ceqeHH~ B UHnHHape 

HOH.Ile cjlopMcPaKTOp Hellb3S nonyqHTb 6ollbwe, qeM 0, 179. npu Bl 

MeTpHH G =0,177. 

Hanuque a3onsuHH s coneHOH.Ile yqTeHo sse.lleHueM K09~H 

HeHHS 

vl 
A =---..i---

V 1 + V 2 

r.11e V 1 - o6'beM nposo.11sweA cpe.llbi, V 2 ·- o6'beM npocTpaH 

ue 3anonueuo nposollHHKOM, ~ns llBYXKaTywequoro coneHOH.Ila 

O.llHOR KSTyWKH A =0,92. 

Pe3yn&TSTbi pacqeTos MSKCHMSIIbHoro 3Haqeuus uanps~ 

HHTHOI'O nons B U9HTpe pa6oqeA 30Hbl H 3H8'19HH9 HMJiynbCS TOKS 

38BHCHMOCTH OT npunO)KSHHOI'O HMnynbCHOI'O HanpS)KSHHSI npHB9l 

ue 1, ~ns cpasueuus s Ta6nuue TSK)Ke npuse.11eHbi pe3y1 

MSKCHMSnbHOR HanpSI)KeHHOCTH nons B UeHTpe BbiCOKOBOnbTH( 

H senHqHHS HMnynbCS TOKS npH COOTBeTCTBy~weM HSDpS)KeHI 

Ha puc, 3 noKa3aHa xapaKTepucTaKa pasuoMepHOCTH uanpH 

HHTHOI'O nonSI no OC' COneHOH.IlS KSK OTHOWeHHe 
' 

H,.. I H oz 

nOK838H8 XSPSKTePHCTHKS PSBHOMePHOCTH MSI'HHTHOI'O nons nc 

neuou.11a KSK OTHoweuue H ,.. I H 0 ,.. • 

KpuBbie ua puc. 3 H 4 nocTpoeHbi no onbiTHbiM 3SMepaM npu I 

MSI'HHTHOe none COneHOH.IlS, B Cuny ero CHMMeTpHH, MO)Kf 

pHBSTb COCTOSWHM H3 llBYX COCTSBnS~WHX: 8KCH81IbHOA H pa,lll 

COCTSBnS~WHM COOTBeTCTBy~T .llBe nOH.IleMOTOpHble CHnbi. AK• 

, - ... • I j 7 I I ) . ~ ... 
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MeTpHli ODTHMSIIbHOrO BSpHSHTS BhiCOKOBOIIbTHOrO coneHOHliSo 

KSTyWKH coneHOHliS i 2 - TOKODOliBOllhlj 3 - MeJKKSTyWe'IHOe COe

eHae; 4 - 6aHll8lK H3 CTeKnoneHThl C !lnOKCHliOMi 5 - 9DOKCHllH8li 

•nSIUHli c HanonnaTeneM H3 xsapuesoro necxa. OcHOBHhie pa3Mephi 

eHOHlla: Y I - BHyTpeHHHli paauyc • 4 CMi Y 
2 

- HapyJKHhili 

HYC "' 14,5 CMi X I - DOnOBHH8 llnHHhl COneHOHll8 = 11,1 CMo 

Ta6nuua 1 

DpH6opaM H li8T'IHK8M, I Pac'I~THhiet senH'IHHhi. Paanuua s 

HaDpHlKeHHOCTH 

e l1Mnynbc HanpSIJKeH- HMnyn&c HanpSIJKeR- HanpHJKeH-
H, TOK8

1
B a HOCTh B TOKS,B a HOCTb B UeHT- HOCTb MeJKlly 

UeHTpe MeJK- pe MelKliY xa- 3&Mep~M H 
liY K8TYWK8MH, TYWK&MH, B K9 pac'leTOM, B 

B K9 X9 
546 20,7 600 22,7 2,7 
920 35 1000 88,0 3,0 
1900 72 2000 76,0 4,0 
2300 87 2400 91,0 4,0 
2880 110 3000 114,0 4,0 
3350 124 8400 129,0 5,0 
3500 134 3700 140,0 6,0 
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G=(..!!!_)1/2( f3 )1/2 
5 2 In 

· a -·1 

a+( (3 2 + a2 )1/2 

l+(t:J 2 +1)1/2 (4) 

B 9TOM ypaBHaHHH aa aJlHHHilY JlnHHbi Bbi6paH BHyTpeHHHA paJlayc cone-

110Hll8 yl 

X09ciJcPHUHeHT 

• Toraa OTHoweHHe BHewHero paaayca x BHyTpaHHeMy aaeT 

y 
a~ --

2
- , 8 OTHOWeHHe DOnOBHHhl llnHHbl ·coneHOHll8 

yl 
x paaaycy yl aaeT xoac!JcPauaeHT fJ-=~ " . .. 

J:J 

fipH noCTOHHHOA nnoTHOCTH TOK8 no Ce~eHHID B llHnHHJlpH~eCKOM cone

HOHJle ciK>PMcllaxTop He1Ib3H nony~HTb 6o1Ibwe, ~eM 0,179. ITpu Bbi6paHHoA reo-

MeTpHH G ==0,177. 

Hanu~ue uaonHUHH B coneHOHJle y~TeHo BBeJleHHeM xoa.P.PuuueHTa aanon-

HeHHH 

v 
.\ = 1 

v 1 + v 2 
(5) 

rJle V1 - o6'beM npoBOJlSillleA cpeJlbi, V 2 - o6'beM npocTpaHCTBa, KoTopoe 

He aanonHeHo npoBOJlHHKOM. .Qnsr JlBYXKaTywe~Horo coneHOHJla A =0,84. .Qnsr 

OJlHOA KaTyWKH A ==0,92. 

Peayn&TaTbi pac~eTOB MaKCHMaiibHoro 3Ha~eHHH Hanpsr>KeHHOCTH Mar

HHTHoro nonsr B ueHTpe pa6o~eA 30Hbi R 3Ha~eHRe RMJiyn&ca Toxa B coneHOHJle s 

38BRCHMOCTR OT npRnO>KeHHOI'O RMnynbCHOI'O HanpH>KeHRSI npHBaJleHbl B TaOnH

Ue I. .Qnsr cpasHeHHH B Taonuue Tax~e npaseJleHbi peayn&TaTbi aaMepa 

M8KCHMsnbHOA HanpH>KeHHOCTH nong B UeHTpe BbiCOKOBOnbTHOI'O, coneHOHJl8 

H BenH~HH8 HMnyn&Ca TOK8 npH COOTBeTCTBYIDIIleM H8DpH>K9HHHo 

Ha pac. 3 noxaaaHa xapaxTep&CTHKa paBHOMepHocTu HanpH>KeHHOCTH Mar-

HHTHoro nonsr no oc~ coneHOHJla xax OTHoweHue H,. I H 
0

,. • Ha puc.4 

noxa3aHa X8P8KTaPHCTHKa P8BHOMePHOCTH M8I'HRTHOI'O nonH no P8JlHYCY co-

neHORJla xax OTHoweHHe H ,. I H 
0

,. • 

KpHBbie Ha pac. 3 H 4 nocTpoeHbl no onbiTHbiM 3aMepaM npa H
0

,. =500 apcTeJl. 

MarHHTHoe none coneHOHJla, B cany ero CHMMeTpaa, MO>KHO paccMaT

pasaTb COCTOHIIlHM H3 JlBYX COCTaBnHIDIIlHX: 8KCH81IbHOA H P8JlH81IbHOA. 3THM 

COCTaBnHIDIIlHM COOTBeTCTBYIDT JlBe nOHJl9MOTOpHbie CHnbi. AKCH81IbH8H CHna 

' 
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PHc.3. 
XapaxTepHCTHK8 paBHOMepHOCTH Hanp~eHHOCTH MarHHTHoro nons no 
ocH BbiCOKOBOilbTHoro coneHOBAa. Hz - 3Ha'leHHe HanpsJKeHHOCTB 
MarHHTHOrO nons H8 OCH coneHOHA8i H0•- 3H8'1eHHe HanpsJKeH
HOCTH M8rHBTHOrO nons B neHTpe coneHOHA8 MelKAY ero K8TYWK8MHo 

H,JH. 
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Pac.4. 
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II. ' If 

XapaxTepacTaKa pasHoMepHOCTH HanpsJKeHHOCTH MarHHTHoro nons 
B cpeAHeA nnotKOCTH BWCQKOBOilbTHOrO coneHOHA8 H0 • - 3H8'1eHHe 
HanpsJKeHBOCTB M8rBBTBOrO nons B ne&Tpe coneBOHA8 MelKAY ero 
K8TYWK8MHi H • - 3B8'1eHBe &anp~eHHOCTH M8rHHTBOrO nons B 
nnocKOCTH, nepneHABKyngpaoA OCB ll , neJKallleA MelKAY K8TYWKa-

MH coneHOBA8i ll - oc& coneBOHA8. 

8 

I, ... . 

F ... t/lOJH, CTpeMHTCB C*8Tb ConeHOH~ C TOpUOB H C~l 

KH K8TYill9K no OCR z. 
Pa~aan&H8B cana F, el/10j H._ HanpasneHa no pa~a) 

3Ta cana CTpeMaTCB P830PB8Tb K8TYillKa, 

OueHO'IHble pacqeTbi nOK83biB8IOT, 'ITO y~en&H&Ie Harpy3Ka c 

HbiX can M9Hbill9 1 '19M y~en&Hble Harpy3Ka OT SKCaan&HbiX Can, ] 

HOMY ·pac'leTy npa H 0 " =140 KS KaTymKJt BbiCOKoson&THoro cone 

MBIOTCB C ycanHeM B 122 T, npa STOM Cpeaggg yaenbH851 Harpy3 

U9Bbl9 nosepXHOCTa KaTymeK COCTaBnHeT 202 Kl"'fCM2 1 a MSKCaMa 

PY3K8 JlOCTHraeT 734 KrfcM
2

, 

npeaen npO'IHOCTH SnOKCHJlEOil: CMOnbi Ha C)KSTHe - 1200-11 

0 npSBHnbHOCTH p8C'I9TOB no MeXSHH'IeCKHM ycanHBM MQ} 

TOnbKO no HCnbiT8HH51M, 3a BpeM51 HCnbiTSHHH ( 100 'ISCOB pa60TJ 

CKOnOB 0 CilBHI"'OB BHTKOB H APYI"'HX ae<j>OpMSUHH HS K8TYillK8X He 0 

To, 'ITO KSTyillKH BbinOnHeHbl MOHOnHTHbiMH H HMeiOT 6aHJl8)KH I 

SIIOKCHJl8 1 II03BOnHeT HM YilOBneTBOpHTenbHO CnpaBn51TbC51 C MeXI 

YCHnH51MH 1 B03HHK8IOIUHMH B BbiCOKOBOnbTHOM ConeHOHJle, 

noapo6HO TeiinOBble pe)KHMbl COneHOHil8 3~eCb He OCBeiUeHb 

3a HOMHH8nbHbiH pe)KHM pa60Tbl BbiCOKOBOnbTHOI"'O COneHOI 

pe)KHM pa6oThi 1 Koraa nayaa Me)Kay HMnyn&caMH nonSI pasHa 18,. 

T8KOM pe)KHMe COneHOHJl JlOn)KeH o6aysaTbC51 B03JlYXOM KOMH8Tf 

paTypb!, Llna STHX ueneil: HMeeTC51 nepeHOCHbiH BeHTHnSITOp CO 

npH yK838HHbiX ycnOBH51X M8KCHManbH851 TeMnepaTypa B UeHTpanb: 

KaTyiUeK He 6yJleT npeBblill8Tb 60°C, a H8 nosepXHOCTH H30nBUI 

npHBeJleHHbie il8HHbie no T,eMnepaType nOJlTBep)KJleHbl OnbiTHbiMa 

SIMH, 

TexHonoraSI H3l"'OTosneHHSI KaTymeK BbiCOKOBon&THoro cone 

ilYCM8TpHB8eT HCnonb3.0B8HHe SnOKCHJlHOil: CMOnbi K8K ~ng Uene 

TaK H nna ycaneHHH sneKTpH'IecKoil: H3onSIUHH, KaTymKH Ha 

CSI Ha pa360pHyiO <j>OpMy mnyne'IHOI"'O BaJla, cl>opMa a31"'0TOBnSieTC 

Tanna. B npouecce HaMOTKa xnon'laTo6yMa*HaSI ~onSiuaa npos 

nELl 7,4 x2,8 06Hn&HO CM8'1aBaeTC51 a nponaTbiB89TC51 nOJli"'OTOBne 

CH~HOil: CMOnoil: C OTBepJlHTeneM, KpoMe TOI"'01 snOKCa~H851 CMOna 

9 



lit/H. 

(IJ 

~ * .. 
Cl 

47 

"N 
~ 7 

N 
~ 

~ 

•• 

1-LJlm ' S I r , __ , f{l 11,1 

aKTepHCTHKS paBHOMepHOCTH H811p~eHHOCTH MarHHTHOro 110JlR 110 

BbiCOKOBOilbTHoro coneHOB.Qa. H • - 3Ha'leHHe HanpRlKeHHOCTB 

HHTHOrO 110JlR HS OCR COJleHOH.Qa; H0z- 3H8'19HR9 H811pRlK9H

TH MarHHTHOrO 110J1R B ll9HTpe COJleHOH.QS M9lKAY ero K8TYWK8MHo 

14/H,, 

~,, ~ r I T f 1:; I I \ I \ l \\{ ,~ pn 
';;;;;TIZ. I ot II f I ll '-= 

paKTepRCTHK8 paBHOMepHOCTB H811pRlKeHHOCTB M8rHBTHDrO nonR 

peAHeA nnotxocTa BhlCOXOBonbTHoro coneHOHAa H 0 • - 3Ra'leHBe 

pRlKeHHOCTH MarHBTHOrO nonR B lleHTpe coneHOB.Q8 MelK.QY ero 

tywxaMB; H • - 3Ha'leHBe aanpRlKeHHOCTB MarHBTaoro nonR B 

~xocTa, nepneH.QaxynRpaoA oca :r , nelKaweA MelK.QY xaTywxa-

coneHOHAa; :r - oc& coneHOH.Qa. 

8 

~ 

r;,1 

t~Pl 

F.•l/lOJH. 
CTpeMHTCH C*8Tb COJleHOHA C TOpUOB H CABHHyTb BBT-

KH K8TYWeK no OCH % • 

PaaH8JlbH8H CHJIS F r cl/10 J H. 

3Ta CHJ18 CTPeMHTCH P830PB8Tb K8TYWKH, 

Hanpaaneaa no paaHycy H8PY*Y• 

OueH0'1Hhie pac'leThi noKa3hiB8IOT, 'ITO yaenbHhie aarpyaKH OT p~auanb-
HhlX CHJl MeHbWe, 'leM yaeJJbHhie Harpy3KH OT 8KCH8JlbHhiX CHJl. Do OUeHO'I

HOMy ·pac'leTy 11pH H O" =140 KS K8TYWKH BhiCOKOBOllbTHOro COJleHOHAa C*H

M810TCH C YCHJlHeM B 122 T, DpH STOM cpeaFHR YAeJlbH8R Harpy3K8 Ha TOp-

UeBhie 110BepXHOCTH KaTyWeK COCT8BJ1ReT 202 if.r/cM2 
1 

a M8KCHM8JlbH8R Har

PY3Ka AOCTaraeT 734 Kr/cM2 , 

Dpeaen 11pO'IHOcTH SI10KCHAHoft CMOJlhi Ha c*aTHe - 1200-1500 xr/cM2, 

0 npaBHJlbHOCTH paC'IeTOB 110 MeXaHH'IeCKHM YCHJIHRM MO*HO CYAHTb 

TOJlbKO 110 HCnhiTBHHRM, 3a BpeMR HCI1hiT8HHii ( 100 'IBCOB pa60Tbl) TpewHH
1 

CKOJ10B 1 CABHrOB BHTKOB H apyrHX ae!jlopMBUHH Ha KaTyWKaX He 06Hapy*eHO, 

To, 'ITO KaTyWKH Bhii10J1HeHhl MOHOJlHTHhiMH H HMeiOT 6aHA8*H H3 CTeKno-

SflOKCHA8 1 I103BOJ1ReT HM YAOBJleTBOpaTeJlbHO C11p8BJ1RTbCR C MeXaHH'IeCKHMH 

YCHJ1HRMH 1 B03HHK810WHMH B BhiCOKOBOJlbTHOM COJleHOHAe, 

DoApo6ao TerrJlOBhie pe*HMhl COJleHOHAa 3AeCb He OCBeweHhi, 

3a HOMHH8JlbHbiH pe*HM pa60Thi BbiCOKOBOJibTHoro COJieHOHAa 11pHHRT 

pe*HM pa6oTbi, KOrAa 11ayaa MeMAY HM11YJibCaMH 11ona pasHa 18,3 ceK, DpH 

T8KOM peMHMe COJleHOHA AOJlMeH 06AyB8TbCR B03AYXOM KOMHBTHOH TeMne

paTypbi, lJ.na STHX Ueneft HMeeTcsr 11epeHOCHhiii BeHTHJlHTOp CO liiJlaHraMH. 

• DpH yKaaaaHhiX ycnoaHsrx MaKCHMaJibHasr TeMrrepaTypa B ueaTpaJibHhiX BHTKax 

KaTyWeK He 6y~eT IIpeBhiWBTb 60°C, a Ha IIOBepXHOCTH H30J1HUHH - 32°C. 

DpHBeAeHHhie ABHHhie rro TeM11epaType 110ATBepM/leHbi onhiTHhiMH H3MepeHH

HMH, 

i 
TexHonorHa HaroToaneHHsr KaTyweK BhiCOKOBOJlbTHoro coneHoRaa npe

AYCMaTpHsaeT HCI10Jlb3.0B8HHe SI10KCHAHOM CMOJlhl KaK AJIR Ueneft CKJleftKH
1 

TaK H AJIH 
ycHneHHR sneKTpH'IecKoft HaonauHH. KaTyWKH H8M8ThiB8IOT-

4 

ca Ha paa6opHyiO !jlopMy wnyne'laoro BHaa. <l>opMa HaroToenaeTca H3 Me

Tanna. B npouecce HBMOTKH XJ1011'18T06yMa*HBR ~OJIRUHSI nposoaa M8pKH 

DB.ll 7,4 x2,8 o6HllbHO CM8'1HBaeTca H 11ponHTbiBaeTca noaroTosneHHoft snoK

CHAHoft CMOJIOft C OTBepAHTeJleM. KpoMe TOro, SI10KCHAH851 CMOJla KHCTO'IKOH 

, 9 



H&HOCHTCSI 68 ynO)I(8HHbl8 8HTKH 8 4K>pMe K&TYWKH. no H&py)I(HOA R088pXHOC

TH K&TyWKH o6M&Tbi88IOTCSI CTeKnoneHTOA, npORHT8H&Oit 8 9ROKCHJlHOA CMo

ne, Tonwa&a o6MOTKa-6aHJl8)1(8 - 5-6 MM. Yao6ao 8eCTH H&MOTKY KaTymeK 

B neHTp8X TOK&p&oro CT8HK8. 

nocne cyTO"lHOrO npe6bi88HHSl H8MOT8HHOA K8TYWKH npH KOMH8THOA TeM-

nepaType (nponecc aSlneHBSl) K&TYWKH npoxoaSIT TepMoo6pa6oTKY B aarpe8a

TenbHOA ne'IB. TepMoo6pa6oTKa seneTCH no cnenytoweMy pelKBMy: 

a) non'beM TeMnepaTypbl no 1000C - 6 qacos, 

6) non'beM TeMnepaTypbi ·oT 1000C no 140°C - 6 qacos, 

s) nonneplK&HBe TeMnepaTypbi 13QOC - 1400C - 12 qacos, 

r) OCTbiB&HBe no oKpylKaiOweA TeMnepaTypbl - 10-12 qacos. 

llocne T8KOA TepM006pa6oTKH 9ROKCHJlH8Sl CMOna nonHOCTbiO nonHMepR-

3Y8TCSl H KaTyWKH npeapawaiOTCSI B MOHOnHT, COCTOSIWHA H3 npOBOJlHHK8 H 

H30nSinHH, nnsr H3rOTOBneHHSI KaTyWeK BbiCOKOBOnbTHOrO coneHOHJl8 HCROnb-

30B8H KOMnayHJl M8PKH K-115 H8 6a3e 9ROKCHJlHOA CMOnbi MapKH sn-5. B 

K8"l8CTB8 OTB8pJlRTenSI HCROnb30B8H KpHCTannH"leCKHA reKCaMeT&neHJlR8MBHo 

PenenT KneiOweA ocsosbi cneayiOwaA: 9 secoBbiX "lacTeA reKcaMeTaneH

.O:aaMHHa sa 100 aecoBbiX "l&CTeA K-115. BpeMSI )I(B3HH TaKoro cocTaBa ( oT 

BBeneHHH B CMOny OTBepJlHTenH JlO H8'1&na CXB8TbiB8HHH) 3-3,5 'I&CS, 

Ha*e npHBOJlSITCSI oc&oBHbie xapaKTepacTHKH BbiCoKoaonbT&oro conesoa-

na. 

1. Kona~eCTBO BKTKOB B OJlHOft KSTyWKe 

2. Kona~eCTBO BKTKOB B coneHOKJle 

8. 06'beM OJlHOA KSTYWKK 

4, 06'beM JlBYX KaTyWeK 

5, 06'beM MQlKKSTyWe~HOI'O npocTpSHCTBS 

6, 06'beM,B KOTOpOM reaepKpyeTCH none BbiCOKOft 

HanpH>K9HHOCTK 

7, 0THOWeHBe o6'beM8 K&TyWeK coneHOKJl8 K OO'beMy t B 

KOTOpOM reHep&pyeTCSI none BbiCOKOft HanpSilKeHHOCTK - KOSIP-

cliKUKeHT K c 

Peayn&TaTbi aaMepeaaA: 

8. HanyKTKBHOCTb coneaoana s c6ope 

10 

.,., 

- 896 

- 792 

- 6;6 n 

- 13,2 n 

1,53 n 

- 1,2 n 

- 11 

- 0,042 I'Ho 

9, 0MB"l9CKOe ConpOTKBneHHe coneHOHJl8 npH 

10. Pa(So"lee kanpH>Ke&ue 

11, Hcnb!TaTen&Hoe HanpH)KeHHe 

12. Bee coneaouna s c6ope 

3aKnJO'lSHHe 

to •20°C- 0,42 

l:7KB' 

- SOxa I 

.. 100 K: 

1, nayXK&TyWe"lHbiA BbiCOKOBOnbTHbiA coneHOHJl OTnH"l88TCSI 1 

HbiX yCTpOACTB TeM, 'ITO OH MHOI'OBHTKOBbiA, HM88T Cp&BHHT8llbHO 

HHJlYKTHBHOCTb H cnoco6eH pa60T8Tb H8 BbiCOKOM H8RpS1)1(8HHHo 

2, B H3BeCTHbiX ycTpoAcTaax noao6soro THna KoscllcllHtUic 

HMeeT 3H&'IHTenbHO 6on~:>wae aHa"leHHSI. B 9TOM OT'iOWeHHH BbiCOKc 

coneHOHJl HMeeT SIBHbie npeHMywecTBa B cany Toro, 'ITO KaHanHsa 

rHH AnSI re&epapOBSHHSI nonH npOH3BOAHTCSl H8 BbiCOKOM H8RpSI)I(8HHH, 

3. BbiCOKOBOnbTHbiA coneaoHA HMeeT cneAyiOwHe KOHCTpyKTHI 

6eHHOCTH: 

a) K8)1(A8SI K8TYWK8 BbiCOKOBOnbTHOrO coneHOHJl8 npeACT&Bnl 

MOHOnHTHOe Teno, BHTKH ee J!PO"'HO CKpenneHbl Jlpyr C ApyroM Sl 

CMonoA, CMona BbiROnHSieT ponb aneKTpH"lQCKOA H30nSinHH H SIBnSie' 

HOA peweTKOA, KOTOpaSI pacnpe.ztensreT M8X8HH'I8CKHe Harpy3KH H8H6 

HOMepHo Ha onopHbie nosepxaocTa a 6aana>KH coneHOHAa, KpoMe ore 

CHJlH8SI CMona npH yC&AKe nnOTHO o6neraeT K8>KAYIO TO"'KY BHTK 

HeATpanHayeT B03MO>KHb18 IIOK&nbHbiQ M8X8HH'I8CKH8 nepeHanpSl>K8HI 

ngnaa. Mo>KHO npennono>KHTb, 'ITO, HMeSI ynpyrHe caoAcTaa ass 

ny"'W8 0 '18M MQJlb, 9ROKCHJlH8SI CMOna BOCnpHHHM88T M8X8HH"l8CK5 

OT BHTKOB H YJlOBneTBOpHTenbHO pa60T88T npH YJl8pHbiX Harpy3Kax; 

6) BbiCOKOBOnbTHbiA coneHOHJl BbinOnHeH TOnbKO H3 MQJlH H H' 

aoro MaTepHana H He HMeeT aeTaneA H3 ApyrHx M&Tepaanoa; 

·e). BbiROnHeHHe TOKOROJlBOJlOB B6nH3H K&TyWeK no CHnOBbiM M 

nHHBsl ... pa3pewaeT 38Jl8"ly HX MQX8HH"l9CKOA npO"lHOCTH H ynpowae 

CTpyK~·I<>· 
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JlO)I(eHH&le BHTKH B 1\JopMe K8TYUIKH. no HBPY*HOA noaepXHOC

••.,.,.._,AAtnTCSI CTeKJlOJleHTOA, npORHT8HHOA B SROKCH.IlHOA CMo-

5-6 MM. Y ,llOOHO aeCTH H8MOTKY K&TyweK 

npeObiB8HHSI H8MOT8HHOit K8TyUIKH RpH KOMH8THOil: TeM

KBTYUIKH npOXO.IlSIT TepMOOOp800TKY B Harpeaa

aeneTCSI no cnenyiOweMy pe)I(&My: 

110 IOOOC - 6 '18COB, 

TeMnepaTypbl OT 1000C 110 140°C - 6 '18COB1 

TeMnepaTypbl 13QOC - 1400C - 12 '18COB1 

no oxpy*aiOweit TeMnepaTypbl - 10-12 'lacoa. 

TepMOOOp800TKH SROKCHJlH8SI CMOJ18 ROJlHOCT&IO nonHMepH

npeap8Ul810TCSI B MOHOJ1HT1 COCTOSIUI&il: H3 RpOBOilHHK8 H 

H3r'OTOBJ18HHSI KBTyweK BhlCOKOBOnbTHOr'O COJ19HOH.Il8 HCDOJlb-

MapKH K-115 H8 0838 snoKCHilHOil: CMOJlbl M8pKH s.a-5. B 

HCDOnb30B8H KpHCT8JlJlH'I8CKHA reKC8M9THJ18HilH8MBHo 

IOweil: OCHOBbl CJ19JlYIOII1Hil:: 9 BeCOBbiX '18CTeA reKC8M9THJ1eH

B8COBhlX 11acTeA K-115. BpeMSI )I(H3HH Tax oro cocTaaa ( OT 

OTBepJlHTeJlSI JlO H8'18Jl8 CXB8Tb1B8HBS1) 3-3 15 '18C8o 

TCSI OCHOBHbl9 X8p8KTepHCTHKH BbiCOKOBOJ1bTHOr'O COJ19HOH-

O.QHOit KaTywxe 

BHTKOB B coneHOH.Qe 

O.QHOit KaTyWKH 

ABYX KaTyWeK 

Me*KaTywe'IHoro npocTpaHCTaa 

KOTOpOM reHepHpyeTCH none BbiCOKOit 

o6'LeMa KaTywex coneHOHAa x o6'LeMy, B 

none BbiCOKOit HanpH*eHHOCTH - K094>-

coneHOHAa a c6ope 

10 

...: 

- 396 

- 792 

- 6;6 n 

13,2 n 

- 1,53 n 

- 1,2 n 

- 11 

- 0,042 rH. 

9. 0MH'Iecxoe conpoTaaneHHe coneHOHJla npu 

10. Pa6o11ee ~anpH*&HHe 

11. Hcnb!TaTerl&Hoe HanpH>K&HHe 

12. Bec·coneHOHAa a c5ope 

to •20°C - 0,42 oM. 

- 17xefHMnyn&c) 

- SOxa(HMnyn&c) 

• 100 xr 

3aKnJO<~eHHe 

1. DayxxaTywe'IHbiA BbiCOKOBOJlbTHbiA COJ1eKOHil OTJ1B'I89TCSI OT ROilOO

HblX yCTpOACTB TeM, 'ITO OK MHOr'OBHTKOBhlA 1 HMeeT Cp&BHBTen&KO 60J1bUIYIO 

HHilYKTHBHOCTb H CROC009H paOOT8T& H8 BblCOKOM KanpSI)I(eHBHo 

2. B B3B8CTH&IX YCTpoil:CTB8X DOil06Horo THD8 KoscitcitHUUeHT Kc 
3Ka'leKHSI. B STOM OT'iOUieKBH BblCOKOBOJlbTHblA 

HMeeT 3KB'IBTen&ao oon&wHe 

COJ19H0Bil &MeeT SIBH&Ie npeBMYU19CTB8 B CHny TOr'0 1 'ITO K8H8J1H38UHSI SKep

r&H JlJlSI reHepBpOB8HHSI ROJlSI RpOH3BOilHTCSI H8 BbiCOKOM H8DpSI)I(eKBH. 

3. BbiCOKOBOnbTHbiA COJleHOHil HMeeT CJ1elly10U1He KOHCTpyKTHBKhle OC0-

6eKKOCTH: 

a) K8)1(Jl8SI K8TYUIK8 BbiCOKOBOJlbTHOr'O COJ19H0Hil8 npellCT8BJ1SieT co6oil: 

MOHOJlHTKOe Teno. BBTKH ee ~PO'IHO CKpenneKhl Jlpyr C llpyrOM SDOKCHilKOA 

CMOJ10A, CMOJ18 BbiDOJlHS19T ponb 9J19KTpB'IeCKOA H30J1SIUHH H SIBJlSieTCSI npo'I

KOA peweTxoil:, KOTopasx pacnpe11ensxeT MeXaKB'Iecxae aarpy3KH KaH6onee paa

KOMepao aa onopa&Ie noaepxaoCTH H oaaaa*H coneKOHJla. KpoMe Toro, snox

CHilKasx CMOJ18 npH YC8JlKe RJlOTHO ooneraeT K8)1(JlYIO TO'IKY BHTK8 B STHM 

KeATp8J1H3yeT B03M0)1(Hble J10K8JlbHb19 M9X8HH'I9CKH~ nepeKaDpS1)1(8HHSI B H3D

JlSIUHHo Mo>Kao npeanono*BTb, 'ITO, HMesx ynpyrHe caoAcTaa 3H8'1HTen&ao 

ny'lwe, '19M M91lb, 9DOKCHJlH8SI CMOJ18 BOCRpHHHM89T M9X8HB'IeCKHe YCHJlH.I'I 

OT BHTKOB H YllOBJ18TBOpHT8JlbHO p800T8eT npH YJl8pHbiX Karpy3K8X; 

6) BbiCOKOBOJlbTH&Iit COJleHOHll BbiDOJ1KeK TOJlbKO H3 M9llB H H30JlSIUHOK

KOrO M8T9pH8J18 H He HMeeT LleTaneA H3 llPYr'HX M8TepHanoa; 

B) BbiDOJ1H9HHe TOKOROLlBOilOB B6J1H3H KaTyweK DO CHJlOBbiM M8r'HHTHbiM 

nH~RRM pa3pewaeT 38Ll8'1y HX M9X8HH'I9CKOA npO'IHOCTH H ynpowaeT HX KOK

CTpy.C~kiOo 
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4. He6onr.woA sec, ~anble raC5apHT&I 1 npocToTa CHCTeMbl oxna>KileKHSI aecr.

Ma B&IrOJlHO OTnH'I810T BbiCOKOBOni:>THblft coneHOHil K8K Tp8KCnOpTaC5ent.H08 

ycTpOACTBO, 

AaTop Bblp8>K89T 6narOJl8pHOCTI:o H. H. naanoay,n.H.Bensteay, A.A.CMHP- . 

uoay, H~K.Co6oneey, M.A.Hea3opoey 38 none3H&Ie coseT&! H noMowr. a pa-

6oTe, a T8R>Ke r .r 0 TaXT8MbiWeBy II M. C,)!(ypaaneaoA 38 BblnOnHeHHble paC'I~- . 

Tbl H8 53CM- 3M. 
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PyKonHcb nocTynHna B H3AaTenbCKHR oTaen 

~ aeKa5pH 1968 roaa • 
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