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COBEPHIEHCTBOBAHUME JATYNKOB
JJISI HCCIEJOBAHUSA MAPAMETPOB ITPOIHECCA TKAHEOBPA30OBAHUSA
B.B. Pomanos

MpuBeaeHbl pe3ynbTaTbl UCCNEeO0BaHWiA MO COBEPLUEHCTBOBAHUIO 3MEKTPOHHOW annapaTtypbl Ans 3a4ay KOHTPOSNS U yrnpasrieHus

npoueccom TKaHeO6paSOBaHVIﬂ Ha TKaLlKOM CTaHKe.

AHanmn3 COBPEMEHHBIX TEHAEHIMHA KOHCTPYH-
POBaHUS TKAIKMX CTAHKOB BEIYIIHNX MHUPOBBIX IPOU3-
Bonuteneit «Picanol», «Dornier», «Toyota», «Sulzer»
MOKA3bIBAET, YTO CTENEHb MX OCHAIIEHHOCTH 3JIEK-
TPOHHBIMHW KOMIIOHCHTAMH KOHTPOJISA TEXHOJIOTHMYC-
ckoro mpoiiecca Bo3pacraet [1, 2]. bonbiioe BHHMA-
HUE ITHMH (PUPMaMHU YACTSICTCA ONCPATHBHOMY H3-
MEPEHUIO HATSHKeHUsI HUTEeW U TKaHW. B oreuecTBeH-
HOW TIpaKkTHKe JJIS ITHUX IIeNiell HanOOoJbIIee pacipo-
CTpaHCHHE HAIUTH MPOBOJOYHBIE TeH304aTdnku. Ogn-

HAaKO B NPOM3BOACTBEHHBIX YCIOBHSX HUX IPHMEHE-
HHE B Ka9E€CTBE CEHCOPOB SBJIAETCS MPOOIEMATHIHBIM
u3-3a HeCcTaOWIBHBIX XapaKTEePUCTHK: JApedda Hyus,
HEIMOCTOSIHCTBA KOd(ppHLIMeHTa ycuieHus U T.1. B3a-
MEH TEH30METPHYECKUX IAaTYMKOB HATSHKEHHS BO3-
MOXHO HCIIOJIb30BaHNE IbE303JICKTPUIECKUX JaTdH-
KOB U JJake TeIu1oBu30poB [3]. O0acTh MCHOIB30Ba-
HUS Nb€30JJaTYNKOB BeCbMa IIHMPOKA U MOXKET BKIIIO-
4yaTh: M3MEPEHHE BHUOpAINii B CHCTEME YIpPYTou 3a-
MIPaBKH TKAIIKOTO CTaHKa [4, 5]; M3MepeHHe CHTHAIOB
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aKyCTHYECKOM HMHCCHH, W3IYYaeMbIX pPa3IHIHBIMU
ouaramu Jie)opMariuy.

[IpumeHeHne mX B KadecTBE NATYMKOB HATS-
>KEHUS! HUTH BO3MOJKHO KaK B peXHUMe MpHeMa JuHa-
MUYECKUX HArpy30K, TaKk U B PEKUME CTAaTUUYECKHUX
HArpy30K, T.K. 4YacTOTa KOJICOAHWI HATSHKCHUS HE
MpEBBIIIAET HECKONbKUX repu [6]. ns peanuzauuu
MpoLecca W3MEpPEHUs] HATSKEHHsI U3TOTOBJIEHBI UYB-
CTBUTEJIbHBIN 3JIEMEHT M 3JIEKTPOHHAS CXE€Ma YCHJIH-
TENBHBIX KaCKaJOB HaT4YWKa. DIEKTPUIECKOEe Harpsi-
JKCHHE Ha BBIXOJIE ITbE303JICKTPUIECKOTO TpaHCQOp-
MaToOpa C TOYCYHBIM IPUIOKEHUEM YCHIHS IPOIIOp-
[MUOHAIBHO MEXaHWYECKOMY HANpSHKEHUIO, TTOATOMY
BBIpQ)KEHUE 3aBHCHMOCTH BBIXOAHOTO HampspkeHus U
MBE303JEKTPHUECKOTO TpaHchopMaTopa OT HU3Mepse-
MOTO yCWJIHsI /' MOKHO 3amucarh B BUJIE:

U=Uy(1+ 7 F +7y,F?), (1)

rae U, — aMImITy1a BBIXOJHOTO 3JIEKTPHYECKOro Ha-
npsbkeHus npu Harpyske F =0, B;

Y1, Y2 — K03 HUIIHMEHTH TPOIOPIUOHATBHOCTH [6].

OFpaHI/I‘{l/IBaHCb NEPBBIMA  IBYMA YJICHAMH

dopmynsl (1), mociie COOTBETCTBYIONIUX IMPeoOpa3o-

BaHUH BBIXOJHAS XapaKTEPHCTUKA ITbE303JICKTpUIC-
CKOT'0 TIpeoOpa3oBaresst IpUMET BU:

F
UF) =U[1-—2E ), &
e -1
rze a, b — rabapuTHBIC TapaMeTPHI NaTINKA, M .
Up — aMIUINTYZHOE 3HAueHHE HANpPSDKEHHS BO3-
Oyxnenwus, B.

Ilpu anammsze cucreM HM3rMOHOrO TUIA UX pac-
CMAaTPUBAIOT KaK CHCTEMBI C COCPEOTOYCHHBIMH Ma-
pamMeTpami, XapaKTepH3YIOIIHECsS yMpPYroCThIO, MOTe-
PSIME M Maccoit, onpenessieMoi H3MEPsIeMbIM YCHUITHEM:

j}+2@>+a)f,y=g—Fosina)t, 3)

F
IJie g — YCKOpEHHe CBOBOIHOTO MajieH s, M/c’;
F — usmepsemoe ycunue, H;
8 = 0,5 hg — ko3 duLMeHT 3aTyxXaHus KOIeOaHHI;
h — BennumHa noTEPH, %
F, — ammiuTyza BO3MYyMIAOMICH CHIIBI, MPOIOP-
LMOHAJIbHAS HANPSDKEHUIO BO30YxaeHus, H:
F, = Uodssy ’ @)
a
e @ — TOJIIIHHA [THE303IEMEHTA, M;

B nro6oM cedeHHM Mbe30JaT4MKa. BBIOJIHEH-
HOTo B BHJE 0aIOYKH HOPMAJIbHBIC HAIPSDKCHHS, OIl-
penesnsiemMple H3rHOaluM MOMEHTOM,

o M(x)z

7 )

rae M(X) — m3ru0aroniii MOMEHT B TEKYIIEM CeUeHUH
(x=0-1), Hwm;
Z — TOJIIUHA OaJIOYKH OT €€ CEepEeNHBI, M;
J — MoMeHT uHepuu, M’
CymMMapHBIe MEXaHHYeCKHe HampspKeHus Oa-
JIOUKH OTIPEACIIAIOTCA [lBOf/iHbIM HUHTETrPUPOBAHUEM 110
BBICOTE U JIJTHHE:

al?
oC=+j j@dxstlz, (6)

r7ie a ¥ b — TONMIMHA U MHPHHA OAT0YKH, M.
C yueroMm KojiebaHuii 0aoYKy MeXaHHYECKHe
HaIpsDKEHUS:

O-BKBZGCkﬂ» (7)

rae kg — ko3hUIMEHT AUHAMHYHOCTH, ONpenesie-
MBIii IO (hopMyIie:

Yo
k=22,
&
4P
rac = .
éc Yba®

Toraa HanpspKeHHE Ha BBIXOJE IbE30ICKTPHU-
YeCKOro TpaHcopmaTopa

2
e 3FI
sc ) ba

rae K — koadduuueHT mponopuroHaIbHOCTH, OIMpe-
JIesieMBbIi Ib€30MOYJIEM U TOJIIMHON IIbE303JIe-
MEHTA.
CoOcTBeHHass 4acToTa KoseOmmometics Oa-
JIOYKH, Mg, I 11

, ®)

Uppiy =Kpg 1

gya’
6F]

Breipaxkenus (8) u (9) mokaswsIBarOT XapakTep
3aBUCHMOCTH BBIXOJHOTO HAIPSKEHUsI W YacTOTHI
npeoOpa3oBaTeiss OT BEIWYHMHBI M3TMOAIOIIEro YCH-
UL

CUO =

€))

CTpyKTypa YCWJIMTEIBHOIO KacKaja, BKIIO-
YalomIas CXeMy HaKONMUTENS 3apsiaa ¥ HOPMHUPYIOMINI
YCWINTENb M NpeIHa3HAaYeHHAs Ul W3MEpPeHUs IH-
HaMHUYECKUX Harpy3ok, peJacTaBieHa Ha puc. 1 [7].

[IpoBepka w3MepuTens HATSDKEHHS Ha 0Oaze
MBE30/IaTYNKA B TPOM3BOJCTBEHHBIX YCIOBHSAX IOKa-
3aja MEepCIeKTUBHOCTh €T0 HCIIONB30BaHUS B CHCTE-
Max U3MEpPEHUs U KOHTpoJis (puc.2).

3anoKeHHbIE B N3MEPUTEIIEe IPUHIUITEI MOYKHO
WCTIOJIB30BaTh M JUIS aHAJM3a APYTHX IIPOILECCOB, KO-
TOpbIE PErHCTPUPYIOTCS Ibe30JaTYNKaMH — BHOpa-
LU, aKyCTHUYECKON 3MHCCHM.
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Puc.1. CTpyKTypa yCHIINTEIBbHBIX KACKAI0B U3MEPHUTEJIA:
J1 — Ibe303JIeKTPUYECKHH TaTYHK; R — CONpOTHBIEHHsI C HOMUHATIAMHU, TOA0UpaeMbIMU IpH MOHTaxe; C, — KOHJEHCATOp

HataxeHWe
OCHOBbI, cH
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180
¥ron NoBopoTa rMagHOro Bana,rpag,.

270 360

Puc.2. U3menenne HATAKEHHS OCHOBBI 32 HUKJI TKaHe()OPMUPOBAHUS

IIpu >TOM WHPOPMAIIMOHHBIE CBOWCTBA 3THX
CUTHAJIOB UMEIOT OOJBIIYIO IICHHOCTH, €CITH U3MEPATh
HE UX CyMMapHYI0 MOIIHOCTb, & MOITHOCTh KOMIIO-
HEHTOB, COOTBETCTBYIOIINX ONPEACICHHBIM y4acTKaM
cnekrpa. IIpemiaraemoe yCTpONCTBO IO3BOJSET B
na60paTopHI>1x " IEXOBbIX YCJIOBUAX OLCHWUTH OIHO-
BPEMEHHO YacTOTy M aMIuuTyny BuOpamuu. CTpyk-
TypHasi cXxemMa YCTPOWCTBa JJIsl CCIIeI0BaHHsI BUOpa-
LM{ oKa3aHa Ha puc.3.

OCHOBHBI€ Y3JIbI H3MEPUTEIISL:

1B — mpe3ogaTunk BHOpanuii (akcenepomerp);

BY — BxomHOE ycTpOHCTBO, cOOpaHHOE Ha II0-
JIEBOM TPAH3HUCTOPE, PAOOTAIOMIEM B PEKUME UCTOKO-
BOTO ITOBTOPHTEIIS;

®HY — ¢punbTp HWKHUX 4acTOT (QUIBTP BTO-
poro Topsaka), MOCTpoeHHBIH mo cxeme CarieHa
u Kes [8];

[1® — mepecTpanBaeMblii TOIOCOBOH PHIBTP C
aneMeHTamu (opraHamu) Hactpoiiku (OH) BeIomHEH
o0 cXeMe OWKBaIpaTHOrO aKTWBHOro ¢uisTpa [8].
Bmecto monocoBoro (uiibTpa BO3MOMKHO HCIIOJIB30-
BaHME SKBamanzepa Ha 0aze Mmukpocxem UAA180
(A277D, K1003T1I11) unu Samsung KA2223.

BbIBO/IbI

1. VcmpiTaHusl MhE303JCKTPUICCKUX JaTUH-
KOB JIJIsl M3MEPEHHsI HATSDKCHUSI HUTEH TMOKasaiu Iie-
JIeCO00Pa3HOCTh U MEPCIEKTHBHOCTh HX JajIbHEHIIe-
r0 MCIOJIb30BaHUS.

2. Pazpabotanbl 3¢ ¢eKTHBHBIE KOHCTPYKIHUU
MbE303JIEKTPUYECKUX MPeo0pa3oBaTelieil CTaTHIEeCKIX
Harpy30K U aHaJ13aTOPOB CIIEKTpa.
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Puc. 3. CtpykTypHasi cxeMa u3MepuTe/ sl BUOpaL Ui
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