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MOJAEJNPOBAHUE BOJIOKOHHO-OIITUYECKOI'O AKCEJIEPOMETPA
MAATHHUKOBOI'O TUIIA

Asmopom Ovina uccneoosana paboma axceniepomempa MAsmMHUKOBOU cXembl Ol KOHMPOTS 6bi-
COKOYACMOMHOU BUOPAYUU 8 CREYUATLHBIX YCIOBUAX IKCNIYAMAYULL.

B paspabomannoii cxeme akcenepomempa npeocmasieHue Onmuiecko2o 80JI0KHA 6 8ude Clou-
CMOU CMyneH4amou CmpyKmypbl NO360J5em COCMABUMb U UCNONb308aAMb OUCKPEMHYIO PACUEnHYIO
cxemy. Ha ocnosanuu mooughuyupoeantol meopuu CEA3aHHbIX MOO 8 MYHHEIbHO-CEA3AHHBIX Onmute-
CKUX B0JIOKHAX Obll onpeodener Kodg@uyuenm cesa3u MO0 U3IYUeHUs 8 KOAKCUANbHOU CMPYKmype,
€030a6aemotli noo uAHUueM Konebamenvhvlx npoyeccos. Ilonyuuna danvHeliuee pazsumue mMooensb
B0JI0KOHHO-ONMUYECKO20 aKCenepoMempa, 4mo NO360IUN0 pazpadbomams MOOenb UMepUmenbHo20
npeobpazogameins 011 1A4O0PAMOPHBIX USMEPEHUL U PedItu308amb MOOEIUPOBAHUE YCMPOUCME O/ UX
Ihhexmuerno2o nPoeKkmupoBaHus.

Kniouegwie cnoea: 8010Kk0HHO-ONMUYECKULl aKcelepomemp, Onmuieckoe 80J10KHO, KOIPpuyu-
€HM CB513U MOO U3TYUEHUSL.

BBenenue. Ananu3 Hay4yHO-TEXHUYECKOU
JIUTEPATYPhI MOKa3all, YTO CYLIECTBYET podiema 3 .
HEJIOCTATOYHOTO BHHMAaHHsI K TIpoleccaM B BO- T : '
JIOKOHHO-ONTHYECKUX akcenepomerpax (BOA), L -
IKCIUTyaTHPYEMBIX B YCIOBHSAX KOHLEHTPUPO-
BAaHHOTO  BO3JICHCTBUS  JeCTaOWMIM3NPYIOMINX
¢aktopoB ([A®P), reHepHUPYyEeMBIX KOMIIAKTHO
PAacIoNOXEHHBIM O00OPYAOBaHHEM BHEpreTHye-
ckoi ycraHoBku [1, 2]. He paccmarpusatoTcs
KOHCTPYKTHBHO-TEXHOJIOTMYECKHE OCOOCHHOCTH
BOA, u He 1aeTcs OlEHKAa UX METPOJIOTHYECKHX Pucynox 1 — BosiokoHHO-0NTHYECKUT aKceaepo-
¥ KCILTYaTal[MOHHBIX XapaKTEPUCTHK B JAHHBIX  METP /ISl CHEIHATLHBIX yCI0BHI IKCIUTyaTaAUMH:
ycnoBusix. COOTBETCTBEHHO, OTCYTCTBYET CHC- 1 - kopryc; 2 — ONOPHOE ONTHYECKOE BONOKHO;
TEMAaTH3UPOBAHHOE OIMCAHHE IPOIECCOB B BO- 3 = C/G-manset; 4 - onmcckuii QuibTp;

5- HU3MEPUTCIIBHOC ONITHYICCKOC BOJIOKHO,
JIOKOHHBIX aKCENEPOMETPAX H, B UENOM NOAXOA B ¢\ \men oy iomee BOOKHO; 7 — SKCLICHTPHKOBAS
PEIIEHUH 3TOTO BaKHOTO BOTIPOCA.

Macca; 8 — OTpakarolui CIIoi;

1
I
-
.
-1

B [3-7] Opma uccnemoBaHa padora BOA 0 — GUMETAUTHYCCKAS TTACTHHA
MasSITHUKOBOW CXEMBI JUII KOHTPOJS BBICOKOYAC-
TOTHOM BHOpalMi B CHEIHUAIBHBIX YCIOBHSX Msmenenne T n3MepUTENBHOTO H KOM-
sKcIuTyaTanuu (puc. 1). neHcupyromero OB HaxoauT cBoe OTpakeHHE

IToy BO3JEHCTBHEM MEXAHHUECKHX je- B CHIKEHMH BEJIMYMHBI MHTEHCHBHOCTH CBETO-
(dopmanuii, co3maBaeMbIX BUOpanmeid, U HekoH-  BOTO HU3JIYHCHHA, MNPOXOMAMIETo axcejIepoMETp
tpomapyembix JId B M3MepHTENbHOM onTHue- B MPAMOM H 0OPaTHOM HaNpPaBICHHH.
ckoM BojiokHe (OB) MpPOMCXOMUT H3MEHEHHUE Vzyuenue BOmpoca NpeobpasoBaHus CBe-
JMGNEKTPUMECKOH  MPOHMIAEMOCTH  BOJOKHa TOBOTO HM3JIyHCHHS B neOpMHUPOBAHHBIX CBETO-
M, COOTBETCTBEHHO, M3MEHEHHE €ro mnpoduus BOAHBIX SICMCHTaX aKCCICpOMETpa H aHAIH3
nokasatess npesomerus ([T PEe3yNIbTAaTOB aHATOIMYHBIX HCCICIOBAaHHUIA TTO3BO-
B xommencupyiomem OB amamormumse M1 c(hOpPMHUPOBATH CIEAYIONINE TOAXOABI K OIH-
M3MEHEHHs MPOMCXOIAT TONBKO TOJ BiHMsHHeM  Conir0 MSMCHCHMA OITHHUCCKHX HapaMeTpos OB
HEKOHTposupyembIx D MIpY TPUJIOKEHUH BHEITHUX HArpy3oK [7]:
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Bce JieOpMaIMOHHBIE MPOIIECCHl HAXOAT-
csl B MpejieNiax MalibIX JedopMalui, T. €. He Mpu-
BOJIAIINX K Pa3pyLICHUIO MaTepraia BOJIOKOH;

paccMaTpUBAKOTCSl TOJBKO YIPYTHE Jie-
¢dhopmanuuy;

n3MeHeHus: mapamerpoB OB paccmarpu-
BAIOTCS C MO3UIMK 3aKkoHa ['yka;

B KauecTBe 0a30BBIX MOJIENCH I pacdé-
TOB OepyTcs MOJIENU KIACCHYECKOW MEXaHUKH
CIUIOIIHOM Cpenpbl;

cBeTOoBOAHBIN 3nmemeHT BOA paccmarpu-
BAeTCs KaK CJIOMCTas CTyMeHYaTasi CTPYKTypa.

B ommcanHOM CXeMOTEXHHYECKOM pellie-
Hun OB W3MepUTENnsHOro KaHaja HCIBITHIBAET
negopMaiy Kpy4eHusl.

B ob6nactu maneix gedopmanuii, orpaHu-
YEHHBIX MPEJENIOM IPOYHOCTH ONTHYECKOTO
BOJIOKHA, B COOTBETCTBHU C 3akoHOM ['yka mu-
HEilHasi 3aBUCHUMOCTbh KOMIIOHEHT HaNpsAKEHHUI
W TIOKa3aTens TMpeNoMJIeHHs TpH KPYyUeHHH
umeer Bu [8]

YE T
“2L(1+v,)

rae C, — cBeToynpyrasi HOCTOSIHHAS;

E; —mopnynp ynpyroctu;

v; — k03 dunment Ilyaccona;

¥; — TEKYILIUHA paguyC BOJIOKHA.

Ha puc. 2 npencraBieHsl MOEIH U3MEHE-

Hus [IIII Bonoxna npu kpydennn OB: a — Bo-
nokHa co crymenuateiM IIIIII; 6 — BonokHa
¢ rpaaueHTHBIM TTIIT.

Ny, =

Pucynok 2 — U3smenenue IIIIII Bos1iokna
NPH KPYYEeHHH ONTHYECKOr0 BOJTOKHA

Ecnm paccmaTpuBaTh MONyYeHHBIE MOJIEITH
OB c¢ wusmenénnsiM mnpu Kpydenuu IIIIIT kax
CIIOUCTYIO CTPYKTYpPY, TO BO3MOXKHO CJeIylolee
JonylieHue. B3anmuas cBsi3b MpoLeccoB, MpoHc-
XOISIIMX B CIOHCTBIX CTPYKTYypax CEepALCBUHBI
1 000JI0YKH, TO3BOJISIET JOOYI0 TPOU3BOJIBHYIO
nedopManuio rpaHdlpl pasnena cpell anmpoKCH-
MHpPOBaTh TOCIEJOBATEIIFHOCTHIO MANbIX CKay-
KoB. B mpenene npu 6eckoHeUHO OONBIIOM YHUCTE
CKauKOB M HYJIEBOH BBICOTE KaKAOTO CKayka MO-
CJICIOBATENILHOCTBIO CKAYKOB MOXKHO 3aMEHHUTH
M00yI0 NpoM3BONIbHYIO (yHKIHUIO. [Ipeobpa3ora-
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HHE MOJIBl MHOTMIMH CKa4KaMH SIBISIETCSI CyIIep-
MO3UIHMEH T0JIeH, TOPOXKAAEMBIX KaXKIbIM HHIU-
BUJIyallbHBIM CKa4KOM. Takasi MOJIeNb JIOCTATOYHO
npocTa, ynoOHa W NMPUMEHHMa K JI000MY THUILY
MOJIsA, B TOM 4YMCIie U K 0oJiee CIOXHBIM HOJISIM
KPYTJIOTO ONTHYECKOTO BOJIOKHA. [IpencraBnenue
OINITHYECKOTO BOJIOKHA B BHJIE CJIOMCTOH CTYyIICH-
YaTOH CTPYKTYpHl IIO3BOJISIET COCTaBUTh U HC-
TIOJIb30BaTh JTUCKPETHYIO pacdeTHyro cxemy [9].
CoracHO Tako# cxeme:

BOJIOKHO 3aMCHSIETCS IWIHUHIPOM, CO-
CTOSIIIUM M3 PsiJia KOHIEHTPHUYCCKUX IAITHHAPU-
YECKHX CJIOEB, B IpEAEIax KaXKA0Tro0 U3 KOTOPBIX
HanpsDKEHUE CUNUTAETCs MOCTOSHHBIM. B Kaskaom
CJIOE TMOKa3aTeNb MPEIOMIICHHUS MOCTOSHHBIN,
a rmoJie onuckiBaercs QyHKIueH ;

JUIST OIIEHKW BEJIMYMHBI TOKa3arens Ipe-
JIOMJICHUS] B KQXJIOM CIIO€ MOXET OBITh UCIOJb-
30BaH METOA Mpoduiieil paBHOTO 00bEMa;

3ajjaya COIJIACOBAHUS JIBYX BOJIHOBOAHBIX
CTPYKTYp paccMaTpUBacTCsi Kak BO30YXIEHHE
MPUEMHON aHTEHHBI HEKOTOPHIM 3a/IaHHBIM TIO-
JIeM U3J1y4aronieil aHTEHHBI.

Uzectro [10], uto meTon mpoduieii pas-
HOro oObeMa MpeAroyiaracT HOPMHUPOBKY IpPO-
¢uteit mokazarens NpeIoMICHHS C OJWHAKOBBIM
roKazareneM TpeOMIICHHsT 00OJIOYKH 7. ¥ Tia-
pameTpaMu BBICOTHI POGHUIISL.

Db dexTuBHbI 00beM npoduIId G onpene-
JSIeTCsl KaK MHTETPajl MO MOMEPEYHOMY CEYESHUIO
ot ¢pyukuuu (1 — f) nim kak oObeM Tena, MoIy-
YEHHOT'O BpAIICHUEM KPUBOW TPOQUIS BOKPYT
ocu OB, 1. €.

g=j(1—f)dA=2anT(1—f)RdR.

T7Ie P — paauyc CEpIUEBUHBI MM XapaKTePHBIN
pasmep npoduis;

(1 = /) — dynkums, onpenenstomas Gopmy
npoduiass W TNPONOPLHMOHATbHAS IPEBHILICHHIO
n°(R) Ha/I TOKa3aTeleM A,

OreHka ¢ TO3WIMIA METO/Ia PaBHBIX 00be-
MOB CJIOUCTOM CTPYKTYpbl ¢ n3mMeHeHHbIM IIIIIT
MO3BOJISIET ANMPOKCUMHUPOBATh J1e(hOpMHUpPOBaH-
Hoe npH kpydueHnn OB koakcuanbHOW CTPYKTY-
POH, KOTOPYIO MOXHO PaccMaTpHBaTh B paMKax
TEOPUH  CBSI3aHHBIX MOJ KaK TYHHEJIBHO-
cBsa3anHbie OB.

AHAJIM3 HCTOYHMKOB HCCIeI0BAHUN H
nyoJMKanuii, B KOTOPbIX MOJI0KEHO HAYaJI0
pewieHusi npodJemsl. bojbmoe pasHooOpasue
MPOTUBOPEYMBBIX IOIXOAOB, (HOPMYIHPOBOK
U anmnpoKCUMalWi Ipu PacCMOTPEHHH OOBIYHOI
teopun cBs3aHHbIX Mol (OTCM) u moauduim-
poBaHHOIl Teopuu cBs3aHHBIX Mox (MTCM)
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B TyHHEJbHO-CBsi3aHHBIX OB nemaer mpakTtuue-
CKH HEBO3MOJKHOM 3a1a4y COTJIaCOBAaHUS Pe3yIb-
TaTOB, TOJYYCHHBIX DPa3HBIMH aBTOpaMH, C Iie-
JbIO BBIPAOOTKH €AMHOrO (PU3MYECKOro B3TIsIa
Ha MHOT000pa3HbIE MEXMOJOBBIC B3aUMOJCHUCT-
BUsI B COBPEMEHHOM BOJIHOBOJIHOM ONTHKE.
[IpoTtuBOopeurst W CHOpHBIE pe3ybTaTHhI,
MOJTy4YeHHbIE Pa3HBIMH aBTOpaMH B  paMKax
OTCM MOXHO OOBSICHUTH Pa3IHUYHBIMH Teope-
TUYECKUMH TIOAXOJaMH, METOJAaMH HCCIeN0Ba-
HUSI U KCTIOJIb30BaHHBIMU MTPUOJIMKEHUSIMH.
Hekortoprie aBroper (Cuaidinep u Jlas,
Xapau u Crpeiidep, KorenpHuk u np.) mpume-
HAIOT ypaBHeHMS MakcBemsia Kak HCXOIHbBIE
IudQepeHInanpHbe ypaBHEHUS IEPBOTO MOPSIA-
Ka JUIsl BBIBOJIA YPaBHEHUH CBSI3aHHBIX MOJ. Jpy-
rue aBTopsl (Mapkyse, Spus u KOx) ucnomnp3yor
JUTSL 3TOH K€ LIeTTH ypaBHEHHs BTOPOTO IMOpSIIKa
TUNa ypaBHeHHA ['enpMronbpla, MogydeHHbIE U3
ypaBHeHui Makcsema. Bropoii moaxon TpeOyer
TaK Ha3bIBAEMOM MapaOOIMYECKOW ammpoKCHUMa-
UM C T€M, YTOOBI yOpaTh BTOPbIC MPOU3BOJHbIC
UCKOMBIX aMIUIATYJ MO Zz, KOTOpBIE MPOCTO HE
MOSIBJISIIOTCA P nepBoM noaxone [11].
Cormacuo [10], ecnmu BOJTHOBOIBI PacIio-
JIO’KEHBI BOJIM3U APYT OT JApyTa, TO MOJHOE I0Je
MOKHO TPUOJIMKEHHO TPEJCTaBUTh B BUJAE CY-
MIEPIIO3UIINN HEBO3MYILEHHBIX TMOJEH KaXKI0ro
BOJIHOBOJA. OnrTudeckas MEpeKpecTHasl CBA3b
Oyzer 3aki0o4aThCsi B MHTEPQEPEHLIHH MEXIY
HOJSIMH MOJ, COOTBETCTBYIOLUIMMHU CKAJISPHBIM
pemeHusaM ;. 1 y.. OB B 3TOM mpornecce pac-
CMaTPHUBAETCSI KAK CIOXKHBIA BOJTHOBOJ.
OyHIaMeHTalIbHbIE PEIIEHUS Y+ U Y. CKa-
JIIPHOTO BOJIHOBOTO YpPaBHEHHS OMPENeIsIOTCS
CUMMETpHUEIl TOMEepPeyHOro CEYeHHUs BOJHOBOJA
Y MOTYT OBITh NPUOIMKEHHO 3aMMCaHbl B BUIC

Cys= oyt oy we= oy e, (L)
e Y, U Y, — (QyHIAaMCHTANbHBIC PEIICHHS
OTJIEIIFHOTO BOJTHOBO/IA.

ITocTosiHHBIE PACTPOCTPAHCHHUS, COOTBET-
CTBYIOIINE PEUICHUAM ;. U ., 0003HAYAIOTCS [+
u (., a mox [ OyaeM MOHUMATh OOIIYIO TIOCTOSH-
HYIO PaclpOCTPAHEHUS ATl PEIICHUA \Jy U \y.
B ciydyae u30iMpoBaHHBIX BOJHOBOIOB [.=p=[.
[Ipu goCTaTOYHO OOJIBIIOM PACCTOSHHHM MEKIY
KaHaJaMH{ MOXKHO CUUTATh 3 =P, W = Wi, N=H,,,

v = ;. Toraa, ¢ yueToM ciiaboHampaBJIsSIOIIEero
BOJIHOBO/IA, ITOJTYYHM

Bi=PB +xl(n —neo) Wi ys dA Iy vy dA],
riae n — IOKa3aTellb MPEIIOMIICHUS CIIOXHOTO
BOJIHOBO/IA;

M., — TIOKA3aTEeJIb MPEIOMIICHUS CePALICBUHBI
BOJIHOBO/Ia;
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Aco — GECKOHEYHOE TIOTIEPEYHOe CeUeHHE;
K =27t/A. — BOJTHOBOE YHCIIO;
A — JUTMHA BOIIHBI B BaKyyMe.

[TonyyenHoe BbIpa’K€HUE MPU MOJACTAHOB-
ke B (1.1) 3HaunTenbHO ynpomaercs. JTo CBs3a-
HO C DKCIOHEHIMAIbHO Majlol BETUYMHOU
B CEPALCBUHE HEBO3MYILEHHOTO BOJHOBOJA,
B 3HaMEHATeJe HHTErpajioM OT i Y, MOXKHO
npeHedpedb 110 CPABHEHHIO C  HMHTErPaioM
or ;. BO-BTOPBIX, OCHOBHOI BKIIAJl B MHTET-
paj B YHCIMTENE BHOCUT WIEH \; i, TAK KaK
pPa3HOCTb N — N, OTIUYHA OT HYJs JUIIb BHE
CepALIEBUHBI BOIHOBOAA.

Ha ocnHoBe kilaccmueckoro moaxoza BOJI-
HOBOW OITHMKHU BBITIOJIHAETCA JajibHEeWllee mpe-
oOpa3oBaHue 3

B:= B£C,
rae C — x0d3p(QUIHUEHT CBS3M, ONpPEACIIIOIIUIA
CTENEHb CBA3M MOJl U3IyUYECHHsSI WU PACCTOSHHUE,
Ha KOTOPOM IPOUCXOIUT 3a1aHHBI OOMEH MOIL-
HOCTBIO MEXJy HUMH. PaccumThIBaeTCsl KaKk HMH-
Terpaji MepeKpHITHS COCTABIIAIOIINX 3JIEKTpHUYe-
CKHUX TIOJIEH CBSI3aHHBIX MOJ:

C=x [j(n- o) W dA]/j v ldd. (12)

[Ipy DOCTOSIHHON NJIMHE WU3MEPUTENBHOTO
BosokHa B BOA (puc. 1) xo3dhduiueHT cpszu
SIBIISIETCS. OCHOBHBIM BapHATUBHBIM MapaMeTPOM,
BIMAIOLIMM Ha NOpeoOpa3oBaHUE ONTUYECKOI
MOIITHOCTH.

Heas crarbu. Cozganue MOAETH MPeod-
pa3oBaHUs ONTUYECKOW MOIIHOCTH B KOAKCHAIb-
HOH cTpykType BOA MasgTHHKOBOW CXEMBI PH
BO3/ICUCTBHM  MEXaHUYECKUX  KOJIeOATEIbHBIX
MIPOLIECCOB.

OcHoBHast yacTb. B (1.2) uarerpan B 3Ha-
MEHaTeJe NPONOPLUOHAJICH MapaMeTpy HOPMH-
POBKH N, a caMO BbIpa)kK€HHE COBIAIAET C aHaJO-
TMYHBIMU (OpMYyJIaMH, TIOTyYeHHBIMH [9, 12] Ha
ocaHoBe OTCM mnpu ycinoBuM paBeHCTBA BETUYUH
JMJICKTPUYECKOH TPOHMIIAEMOCTH BCEX CJIOCB
KOAKCHAIIbHOU CTPYKTYDBI €]~ €~ €3 ¥ €4.

IloncraHoBKa BBIpaXKEHUH OIS g, Yo, N
B (1.2) u mepexox K LUIMHAPUYECKAM KOOPAU-
HaTaM npeoOpa3oBbiBaeTt (1.2) k Bugy

C = (050U K,(W)(np’ VK (M) " x
2t p

X J.J‘ rKo(Wrip™)Jo(Vr2 Ip) drades, (1.3)
00

rae A — mapameTp BbICOTBI IPOGUILS;
p — panuyc cepALeBUHBI (CTEP)KEHb);



pISSN 2306-4412 / elISSN 2306-4455

BicHuk YepkacbKkoro aepxxaBHOro TeXHOMNOriYHoOro yHiBepcureTty

W= p(B*> Kn.)"’ — napamerp MombI B cep-
LIeBUHE (KOaKCcHalIbHas TPyOKa);

U = p(kKn,” — p)* — mapamerp momsl
B CEp/ILICBUHE;

K, K;, Jy — dbynkimu beccens.

Iycts m = 0; a = Wp™', mpoussenem mos-

CTaHOBKY B BBIp@XEHHE IJIsI MOAHDUIIMPOBAH-
HBIX QyHKIMN beccens [10], Torma

Ko(Wr,lp) = Z (-1)° K, (Wd] p) x
p:—oo
<1, (Wra/p) cos(pp2). (1.4)
M3 (1.4) c yaerom, uto B (37.81) [10] m = 0;
a = Wp’', nonyuaem

mp
Ky(Wr,/p) = j_[ r2Ko(Wri/p)x

00
xJo(Ury/p) dry do, = (1.5)
p % o
:J. raJo (Urp™) - [IZ('I)pX
0 0 p=x

xK,, (Wdlp) I, (Wr/p) cos (p@2) da]dr; =

]

2t
ero(Urp’l)-[I (-1)° x
0 0
Ky (Wdlp)lo(Wrsp™) dey] dry=
p
=2n K,(Wdp™)- I r>Jy (Urs Ip) x
0

xIy(Wrop™h) dr; (1.6)
BbunciauM 0TAENBHO HMHTErpall B IMOCICOHEM
ypaBHennu. Ecoum B (37.99) [10] npumem
a= Up'l, b= Wp'l, Z=r,, TOrAa
P
J. r2Jy (Ur; Pkl) [p (Wi’zp_l) =
0
=r2((Up™)* + (WIp)*) - {(Wp W Uprs.1)x
x I, (Wpry ")y +
+(Up W (Uplr)l(Wplra) 3. (1.7)
IMoacrasmss B (1.7) BMecTo 7, uncna p u 0, momy-
yaem
P

jmo( Ur> 1) Wrrsp™Ydrs =
0
=p (U + W) A Wp (D) (W +
+07 UJ (D) }= p U+ WP A Wy (D)L (W) +
UJ1 (D)lo(W)}. (1.8)
W3 tabmuier 14.3 [10] u (1.8) ¢ nomMomso xa-
PaKTEPUCTHUECKOTO YpaBHEHHUS
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Uj, (U) WK, (W)
L@ — KWy’

U+ W=7,
HMEEM
W], ()

U ) = oy KO,

TOrna
Wnry ' wd  Wr,
ko)) = 2, C DKL ("2 eostog)

p:—m
a

P VW (UI(W) +

+WI, (DK (W) (Kof(W)')} =
= p*WIU)VKo(W)) - ({1 (WK (W) +
K, (W) y(W)}).

C Y4ETOM PEKYPPEHTHOTO COOTHOILICHUS

Ky (2)1(2) + K, (2)I)(z) = 1z monydyaem npeobpa-

3oBanue (1.9) k Buny
P2WI, (V)

(Vz K, (W)W)

(1.9)

L)
T VIR, W)

(1.10)

Tenepb
Y
II 1oKo(Wr) PJ)JO (Ur, Pkl) dgy ry=
00

= 2nK(Wdp)pJy (U)-(VKy 1)). (1.11)
Bepnuemcs k Beipaxkenuio (1.3)
C = (np” (A (UP Ky (W)2mp*x
xKo(Wdp™)Jy(U) x
x (VK (MJ(U)VKo(W))" =
=2A"p UKy (Wdp™) - (VKo(W) ™). (1.12)

U3 K (z) = (1/22)e*{1 + (4v* -8z} ¢ yuerom
MOJICTAHOBKH
v=0,z=(Wdp™") nonyuaem
Ko(Wdp)~(npQWd )"
xexp{Wdp"}[1-(p(8Wd )]~
~ (mpQWd ") exp{Wdp™}, (1.13)
TOTJa
C= Q20" UK(Wd Ip)/ (pV* K;* (W) =
— (An(pWdy")* U exp{-Wdp™ (V' K2 (W)™,
(1.14)
Breipaxxenue (1.14) omuceiBaeT 3aBUCH-
MOCTh BETHYMHBI KOA(D(UINEHTa CBA3H OT T'e€0-
METPUYECKUX MapaMeTPOB KOAKCHAILHOM CTPYK-
TYpbI CTEPKEHb—TPYOKA B CTATUYECKOM PEKHUME.
C y4eToM ypaBHEHHS JIBH)KCHHUS ITOJBHK-
HOW CHCTEMBl MAasTHHKOBOTO aKcelepoMeTpa u
MOYYEHHBIX PE3YNBTaTOB IS 337a4ll O KPYTHIIb-
HBIX KojeOanmsx OB, 3aBUCHMOCTH TOKazaTems
MPEJIOMIICHHSI OT KPYTHJIBHBIX KOJECOaHWH JyIst
crepxHs u Tpyoku OB co crymenuatsim [II1IT
ompeaensiercs Kak [ 8, 13]
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Z(A, coswt+ B, sinw )E. 7,
2L(1+V,) ’

c f—
nxz - C4

Z(4 cosot+ B sinoE 1, (1 15)

n:za =C,
2L(1+v,,)

rie Ay, By — Mpon3BOJIbHBIC IOCTOSIHHBIE,

E. E,; — MOIynH YIPYroCTU CEpALEBHUHBI U
000JI0YKH;

Ve, Vo5 — Kodpuuuments! Ilyaccona crepxus
U TpyOKH;

Ve, Vo5 — TEKYLIHE PAIIYChl CTEPXKHS U TPYOKH;

O — 9acToTa cOOCTBEHHBIX QOpPM KoseOaHui
OB;

L — mmmua OB.

IToacranoska (1.15) B (1.14) maer BbIpa-
JKCHHE, OMNMCHIBAIOIIECE 3aBHCHMOCTh BEJIMYUHBI
ko3 uieHTa CBsI3M OT T€OMETPUUECKUX Mapa-
METPOB KOAKCHAJIbHON CTPYKTYPhl CTEPKEHb—
TpyOKa B pexkuMe TUHAMUYECKOH AedopMaliuu.

2

ks

ad L.ilj-qll "l"I '-('E"'-Jr"'f/r.n - ﬁ”]]
L= [ ——— ®
TEE Lap® lfmi [ . - z
"J v ll\ J{ n:'xd']i"‘l kal‘]{-r‘l.izcl? nf?r.l.-:l}
- [\hiﬂﬂ KEnl )

S ——,
_E_f ¢ mn o2 4 ]
SN E T

Torma, MOIIIHOCTH B CTEPKHEBOM CTPYKTY-
pe OyZeT onpenensiTbes Kak

Sirt 14+ (@ ++Br) —(B, +o+Br)) 2T
(B +Bo-+f#)—(B, +Bo+B)Y 2CT

rae Py — cyMMapHasi MOILHOCTb, BBEICHHAs B
KOaKCHAJIbHYIO CTPYKTYDPY;

R4l

o — mpupallieHue OCTOSIHHOM pacmpocTpa-
HEHMS WM3-3a BO3HHMKAIOIIEH JJUIMITHYHOCTH KO-
aKCHUAIBHOU CTPYKTYPHI;

Br — mpupamieHue MOCTOSHHOW pacmpo-
CTpaHEHHUS u3-32 BO3MYIICHUH, HAPYIIAIOIINX
LUPKYJSIPHYIO CUMMETPUIO KOaKCHaJIbHOM
CTPYKTYPBHI.

BoiBoabl. Ilonyuuna nanpHeiiiee pas3Bu-
te Moaenb BOA, 4TO mO3BOMIIO pa3padoTaTh
MOJIe]Ib M3MEPHUTEILHOr0 Ipeodpa3oBaTess st
nabopaTOPHBIX U3MEPEHUHN U pealn30BaTh MOJIE-
JTUpPOBaHUE YCTPOUCTB uid uX 3(QPeKTHBHOTO
MIPOSKTUPOBaHUs. Pa3BuTHE MOJEIM BOJIOKOHHO-
0 U3MEPHUTEIHHOTO IMpeodpa3oBaTeNs MasTHH-
KOBOM CXeMbl Ha KOAKCHANBHBIX CTPYKTypax
MO3BOJISIET CO37IaTh YCTPOWCTBA C 3aJaHHBIMU
KOHCTPYKTHBHBIMU pPa3MepaMHd U YYyBCTBUTECIb-
HOCTBIO, KOTOPBIE YYHTHIBAIOT OCOOEHHOCTH
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TEXHOJIOTHYECKOT'0 MPOoIlecca KOHTPOJS BBICOKO-
4acTOTHON BUOpaiuu. JJoCTOBEpPHOCTH IMOy4eH-
HBIX pE3yJbTaTOB MOJATBEPXKICHA MPU HATYPHBIX
WCTIBITAaHUSIX B YCJIOBHUAX IIEHTPAIHHOU 3aBO-
nckoit maboparopuu ITAO «Opmecckuii kaOenb-
HbIH 3aBoJ «Oneckadenny.

[IpakTHueckast IIEHHOCTh MOIYYEHHBIX pe-
3yJIBTAaTOB COCTOWT B BO3MOXXHOCTH IPOCKTHPO-
BAaHUSI YyBCTBUTEIBHBIX 3JIEMEHTOB BOJIOKOHHBIX
AKCEJIEPOMETPOB Ha KOAKCUAIBHBIX CTPYKTYpax.
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MODELING OF FIBER-OPTIC ACCELEROMETER OF PENDULUM TYPE

Analysis of scientific literature has shown that there is a lack of attention to the processes used in
fiber-optic accelerometers, which operate under concentrated impact of destabilizing factors generated
by compactly arranged equipment of power unit. Constructive and technological features of accelerome-
ters are not considered, and there is no assessment of their metrological and operational characteristics
in these conditions. Accordingly, there is no systematic description of the processes in fiber accelerome-
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ters and, in general, the approach to the solution of this important issue. The author studies the work of
pendulum scheme accelerometer to control high frequency vibration in special conditions.

In the developed scheme of the accelerometer the performance of optical fiber in the form of lami-
nated layered structure allows to create and use discrete design diagram. According to this diagram:

a fiber is replaced by a cylinder, consisting of a series of concentric cylindrical layers, within
each of which the voltage is considered to be constant. In each layer the refractive index is constant
and the field is described by the y function;

to estimate the magnitude of the refractive index in each layer the method of equal volume sec-
tions can be used;

the task of coordination of two waveguide structures is considered as an excitation of the re-
ceiving antenna by some given field of the radiating antenna.

Based on the modified theory of related modes in tunnel-coupled optical fibers, the coefficient of
radiation modes coupling in a coaxial structure, created under the influence of oscillatory processes,
has been determined.

The model of fiber-optic accelerometer, which has allowed to develop a measuring converter
model for laboratory measurements and realize the devices modeling for their effective design, is fur-
ther developed.

Keywords: fiber-optic accelerometer, optical fiber, coefficient of radiation modes coupling.
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MOAEJIOBAHHSA BOJIOKOHHO-OIITUYHOTI'O AKCEJIEPOMETPA
MAATHHUKOBOTI'O TUITY

Ananiz Hayko8o-mexHiuHOoI Nimepamypu noxasas, wo He0OCMamub0 y8azu NPUoiIAEMvbCs nPo-
yecam y 60IA0KOHHO-ONMUYHUX AKCeNepOMEMpPax, sKi npayioioms 6 yMoeax KOHYEHmMpPOSAHO20 NAUEY
Ooecmaoinizyiouux Gaxmopis, wo 2eHepyromscs KOMNAKMHO PO3MAUOBAHUM 00NAOHAHHAM eHepeemi-
yHo20 npucmpoio. He poszensioaiomsvcsi KOHCMPYKMUGHO-MEXHON02IUHT 0COOIUBOCMI aKCeaepoMempis,
i He npoBOOUMBCA OYIHIOBANHSA IX MEMPONOSIYHUX MA eKCHIYAMAYIUHUX XAPAKMEPUCTUK Y YUX YMO-
sax. Bionogiono, He icHye cucmemamu308ano20 ONUCY HPOYECI8 V BOJOKOHHUX AKCENEPOMEempax i,
3a2a10M, Ni0X00y 00 GUPIULEHHS YbO20 BANCIUBO20 NUMAHHSA. A8mop 0ocaioddcye pobomy akcenepo-
Mempa MAAmMHUK08020 Muny 01 KOHMPOJIIO BUCOKOUACMOMHOT 8i6payii 6 0cOONUBUX YMOBAX.

YV pospobneniii cxemi axcenepomempa npooyKmueHicms ONMUYHO20 BOJIOKHA Y 6UNA0T wapy-
6amMoOi CIYNIHUACMOI CMPYKMYPU 0A€ MONCIUBICIG CMEOPIOGAMU | BUKOPUCMOBY8AMU OUCKDEMHY
PO3paxyHkogy cxemy. Bionosiono 0o yiei cxemu:

B0JIOKHO 3AMIHIOEMbCA HA YUWITHOP, WO CKAAOAEMbCA 3 POy KOHUSHMPUUHUX YUTTHOPUHHUX
wapis, ycepeouHi KOJCHO20 3 AKUX HANPY2a G6ANCAEMbCA NOCMIUHOW. Y KOJMCHOMY wapi NoKA3HUK
3aN0MNIEeHHs € NOCMIUHUM, A NOJe ONUCYEMbCA PYHKYIEIO Y,

07151 OYIHIOBAHHS 8EIUNUHU NOKAZHUKA 3ANOMAEHHS 8 KOXCHOMY Wapi Modice OYmu GUKOPUCTNAHO
MemoO npoghinie pieHo2o 00 ’emy,

3a60aHHSL KOOPOUHAYIT 080X XEUNEBIOHUX CIMPYKMYP PO32A0AEMbCA K 30Y0HCEHHA NPUUMAIOYOT
anmenu 0eaKuUM 3a0aHUM NOJIeM GUNPOMIHIOIOUOI AHMEHU.

Ha ocnoei mooughikosarnoi meopii nos's3anux Moo y myHeIbHO-NH08' A3aHUX ONMUYHUX 80JIOKHAX
0yn10 8U3HAHEHO KOoepiyieHm 36's13Ky MO0 SURPOMIHIOBAHHS 6 KOAKCIAAbHIU CMPYKMYPI, W0 CMEopio-
E€MbCA N0 GNAUBOM KOTUBANLHUX NPOYECIE.

Ompumana nodansuiuti po3gUMoK MoOoeib 80JOKOHHO-ONIMUYHO2O AKCEeNepOMempd, o 0alo
MOdHCIUBICMB PO3POOUMU MOOENb BUMIPIOBATLHO20 NEPEMBOPIOsaia 05 1a00PAMOPHUX UMIDIOBAND §
peanizyeamu MoOOen08AHH NPUCMPOIB 015 IX e(heKMUBHO20 NPOEKMYBAHHSL.

Kniouosi cnosa: 6onrokonno-onmuunuil axceiepomemp, onmuyne 6010KHO, Koeghiyienm 36'13Ky
MOO GUNPOMIHIOBAHHSL.
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