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K PACUYETY 3JEKTPOOAHWUHAMHUYECKHX XAPAKTEPHUCTHUK
INTBIPEBbIX- CTPYKTYP

P. I KAMHMHCKASL, JI. @. UEPHOTAJIOBA

(Ilpeacrasiena cemmiiapom cektopa CBY n TY HHHM @)

B kauecTBe yCKOPAWOUIMX CHCTEM B YCKOPUTeJAAX HA BLICOKHE 3HEDPTHH
AKejarebHO HCIOJAb30BATL BOJIHOBOJAHBIE CTPYKTYPbI, 06/1afialoniHe BLICOKOIN
3¢pdexTuBHoCTLIO Npu GOJABUION 110J0CE NPONYCKAHHA H CPaBHHTENLHO Ma-
JblX paszMepax.

C 3rtoil Touku 3perus Hanbojdee NOAXOAAT WTbIPEBble OLHOPSAHLIE H
ABYXpsiitible rpebelKl, TaK Kak B TAKHX CTPYKTypax Ayp ocHoBHoil TEM-Bo-
JHbl ~ 4h.

Pacuer ogHopsignoil u naByxpsiaHoi rpebenok (pHc. 1) MOXHO nposecti
91eKTpoAUHaMHuueckum metofom [1]. B atoM cayuae nmpocTpaHCTBO BOJIHO-
BoJda pa3buBaercs Ha 2 006JgacTH
(puc. 1). O6aacte npu y<0]_ | 3
paccMaTpHBaeTCH KakK oOTpe3ok [ fo
MHOTOIPOBOJHOH JIHHHH, H TioJe <
B HEll MpeacTaBJAIOT B BH/IE pas- ]

JIOXKEHHUA 110 COGCTBEHHBIM BOJI-

HaM  MHOIOIPOBONHOH  JHHHWH X D
(TEM-Boanm). Ilone B oBaac- | 2 a ay
™ y>0 HAXOASAT B BHUJAE Pa3Jo-
JKEHHSI 110 IIPOCTPAHCTBEHHBIM ‘Sl 2 .
rapMoHukam (E-goana). Cumnra- D
€M, 4TO BOJIHA PaClLIpOCTPaHALTCA N
BIOJIb OCH Yy U BO3OyKILaeMmble 4 L
Tanbl  KoJgebanuiit  TEM-oan D‘—‘ o D
pasmensioTes BJOJIb Y HA CHUM- '
MEeTpHYHble H aHTHCHMMeTpHY-
HBle, @ BAOJb OCH Z — HA CHH-
tbasubie u TipotHBOdazuble [1j].

JlucliepcHOHHOE ypaBHEHHE 3THX CHCTEM HMeEeT BHI'

=KA7)-C(h.R), (1)
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Puec. 1. llIThipesnie CTPYKTYpPhH: a — OLHOPsA-
Hast rpeGeHKa, 6 — nByxpsiiHas rpefeHka.

ctg kh
k

[€)]
e k:?— BOJIHOBOE YHCJO B CBOOGOJIHOM NPOCTPAHCTBE,

h — BBICOTE UITHIpA,
K. () — Ge3apaszMepHOe BOJHOBOE CONPOTHBJEHHE MHOTONPOBOLHOH JIH-
HHH,

4 3akaa 9559 49



C({, k) — eMKOCTb HA KOHIIE IITBIPEN.

Tak Kak Ha npolecc yCKOpeHHsi OCHOBHOE BJIMsIHHE OKa3blBaeT cHH(as3-
Hasi CHMMETPHYHAasl BOJIHA, TO JLJIs 3TOH BOJIHBI C Y4€TOM OLHOPOAHOCTH TO-
Jisl MEXAY HITBIPAMH AJ5 ﬂByXpH,ILHOH rpebenku K, () u C (§, k) BbIpasar-
cfl CJAeAyIoIUM 06pa3om:
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B cayuae e oaHopsiiHOlN rpeGeHKH BOJHOBOe conpoTubienue K. () MOK-
HO TONYYHTb U3 (2), AAa 3TOro 3aMeHsor (Annp, Ha Cthmp, u yaBauBaloT
NEepBbIA uieH 3HamelaTe/]s1. Belpaxenue s eMKOCTH B 3TOM cjydyae 3alu-
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Hucriepcnonnoe ypasdenue (1) ¢ yuerom (2)—(4) M0O3BOJSET PaccyUTaTh

3JE€KTPONUHAMHYECKHE XapaKTePHUCTUKH Urp. HO OCHOBHOH BeJaHYHLOHN,
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xapakrepuayiouleii 3GQpexTHBHOCTh CHCTEMBI, sIBJsieTcsi OTHOureHHe R/Q,
KOTOpoe ollpejensietcs corsacHo [2]

Rlu/Q:fl_;Bl‘pRcB ’ (5)

rae A — IJIMHa BOJIHBI Feneparopa,
Brp= T.p/C — IpHBENEHHAA TPYNNOBAsi CKOPOCTb,
R s— cONpOTHBJCHHE CBA3H.

M3 onpemenennss R, HMeeM

_IEP
28,-P

Res (6)
spech E ,— HanpsiKeHHOCTh T0JISl B MeCTe HaX0XK AeHUd 1yuKa;

B,=1U,'D;— noctosHHan pacnpocTpaHelus BOJHBI,

P — 1IOTOK MOLLHIOCTH 4epe3 Holepeylioe CeyeHHe, KOTOPbIH MOXKHO
Olpele/MTh Kak ;

P:'Ul‘p‘Wsana (7)
Wsan —3HEPrus, 3amnacenHast Ha CIAHHHLY [IJAHHBI BOJHOBOZLA.

Hcnonbayst Bblpamenus aast nodseii B [1], MOKHO onpenesuTs R, ABYXpSA:
HO¥ rpeGeHKH 151 S-TapMOHHKH
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dp=ky| §———sin2kyg |+ (§s + k2)| g+—sin2 kg1,
2k, 2 ky
L:%-{—Ql—}—dg, kz:(zm—ni , kP=Ri4+kS B (8)

eg=8,85-lO—lz-M——OTHocmeJleaﬂ AH3MEKTPHYECKAst TPOHHIAEMOCTb

cpelnsl.

M3 (8) mocse HeCHO0XKHBIX NPeoGPA30BAHHH MOXKHO HOJYYHTL BbIpaKe-
HHe 15t R, ONHOPsiAHOM rpeGenky, aHajornunoe [3].

B Hacrosilgeii ¢ratbe NPHBOAATCH Pe3y/abTaThl pacuyera 3aBHCHMOCTEH
R,/Q ot frp (pHc. 2) Ang oxHopsaaHON rpefeHkH ¢ paamepamMu D;=2,5 cu,
di=1,5 cm, 21=1 cm, h=1,5+2 cm, de=0,5+2 cu ¥ ABYXpsANHOIl ¢ pasMepa-
M D1=25 cm, di=15cm 2l=1cMm, g=1cM dy=2cm h=2cm a=1--3 cH.

Pa3smepw BbI6HpaNHCh U3 NIPEANIONOKEHHS, UTO HA BUIE KosebaHHus "Q_
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tasoBasi ckopoCTh BOJMHBL Uy AOJNMKHA ObITh GJIHM3KOI HIH PABHATLCSA CKOPO-

TH CBeTra C.

Ha puc. 2 rakXKe npuBenenst KpuBble R,/Q mas cucrembl ldHenns u
KPyraoro nuaparMMpoOBaHHOrO BOJIHOBOJA, B3AATble COTJACHO JAHHBIM
12]. 3aBucumocts B, OF pasmepoB rpefeHkH lpHBeAeHa Ha puc. 3.
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ojfHOpsAHAA rpebeHka, mnepeMmenHas dgp; 2 —

ofHOpAgHas rpebeHka, mnepeMenHas h; 3 —

AByxpanHas rpefeHka, Nepemennas «; 4 —

cucrema lluenns; 5 — kpyrabiii auadparmupo-
BAHHBIA BOJHOBOL.

Kak BHIHO U3 pHCYHKOB, LUTHIPEBBIE CTPYKTYPBI Xapakrepusyiorcsi Go-
Jjlee BBICOKHM 3HAYCHHEM fp, 4TO TOBOPHUT O WIUPOKONOJOCHOCTH 3THX CH-
creM. [pu B,,20,3]1 HeckobKO 3pdeKTuBHeC ABYXpsLHas rpebeHKa, a npu
Brp<<0,31 addekrTuBHee ogHOpsiAHAS.

Ta6auua 1
Ry, KoM 2D, 2L +h| 26 |
0 | I i 5 ! T || Res oM
Kpyranii nnagpar-
MHPOBa HHbIH BOJI- 0,21 0,21 — — — - — —
HOBOJ,
Chcrema 1lueans 0,76 0,085 — — — 10,53 | 67 0,9
Onuopsa-|Pacuer, 0,961 0,089 0,2 — 103 — 15 0,688
Has rpe- 0,550 0,33 0,4 — 10,25 — 50 0,150
Genka |IJxcnep. 0,418 0,16 0,4 0,25 — 26,9 0,257
IByxpag-|Pacuer. 0,640 0,33 — 0,56 | 0,24 — 49,4 0,180
Has rpe- 1 0,360 0,386 — 0,61 | 0,23 — 159 0,093
Genka -2 0,221 0,398 — 0,69 | 0,23 — | 68 0,055
Jxcnep. 0,723 0,313 — 0,54 | 0,23 — 1 48,7 0,230
1 0,258 0,333 — 0,61 | 0,23 — | 52,5 0,077
2 0,137 0,36 — 0,70 | 0,23 — 56 0,038
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Pacuern nokasanau, uto R ¥ R, /Q pas gBYXpAnHOR rpeGeHKH CHJbHO
32BHCAT OT PACCTOSHHUS MEXKAY INTHIPSIMH @ W 3HAUHTEJNbHO MeHbUIe OT Apy-
THX Pa3MepOB.

Jlasi ogHOpsiZHON ke rpe6eHku R 0 R, /Q CHIbHO 3aBHCAT OT paccrosi-
HUST MeXJy HITHIPEM H GOKOBOIT CTEHKOH dz, KpOMe TOTO, YMEHbIIEHHE BBHICO-
THl HITHIPEH A IPHBOAUT K yBeauueHuo R, /Q BcaeAcTBHe YBeNHUEHHS Pro,
COTIPOTHBJIEHHE CBA3H R 5 IIPH 3TOM IOUYTH He HIMEHAETCS.

JLast cpaBieHns B TaGJHIE TiPeCTaBAeHbl 3ICKTPOAHHAMHUECKHE XapaK-
TEPUCTHKH HECKOJBKHUX CTPYKTYP. , :

2| fa—70]
3necy, Af=242T J0L
fﬂ:_"*fo
2b/A\ — OTHOIIEHUE BHYTPEHHErO AHAMeTpa KPYIJIOro BOJIHOBOAA K IJH-
HE BOJIHBI,

— mupuna padoueit M0JOCH NPONYCKaHU,

gi)\h_ OTHOIIIEHHE BHICOTH KaMephi IpefeHKH K JJIMHE BOJIHbI,

20D, o

=~ ~ OTHOMIeHHE WIHMPHHLL KaMepHl OJIHOPSALHON FpefeHKH K AJHHC
BOJIHHI,

-2-)\-L— — OTHOLIEHHE INHPHHB KaMepnl ABYXPSAAHOf TrpefeHKH K JJIHHE
BOJIHBI.

Bce mapaMeTpsl npHBeleHBl K A=1,25 M. DKCepHMEHTANbHOE HCCAEIOBAHNE
N0Ka3aJ0, 4T0 TPYIIIOBAT CKOPOCTh f rp 3HAUMTEJBHO MEHbIIE PACUETHOH 3a
cueT yMEHbIIEHHs INHPHMHLI MOJOCH nponyckanus. Takoil pesyaprar mnoJy-
ueH BCJAEICTBHE TOTO, UTO NPH PAacyeTe HEe YYHTBLIBAJAHCH BLICIHHE THIBI BOJIH,
H TIoNe MEXJy IITHIPAMH I[PeAnosaraloch ORHOPOAHBIM. IJTO TPHUBEIO K
CMELIEHHIO M-BHAA KoJebaHuii B 06aacTh KOPOTKHX IJIHH BOJIH.

Hrak, Ha oCHOBaHWH NOJYUEHHBIX pe3YJbTATOB MOXKHO CHENaTbh BLIBOI,
YTO INTHIpeBbie IpeGedKkH Moryt OuTh 3ddexrtnsuee cucrembol llnenas u
KpyrJyioro anadparMUpOBaHHOrO BOJHOBOAA M MOTYT ObiTb MCIOJNb30BaHLI B
KayecTBE YCKOPAIUIHX CHCTEM.

s
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