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HCCIIEJOBAHUE ITAPAMETPOB JIEKTPHYECKOI'O
OTKJIMKA HA UMITYJIbCHOE YIAPHOE BO3JEUCTBHUE B
IMPOIECCE U3I'MBA KEJIE3OBETOHHBIX U3JIEJINU

Jlvikos A.E.
Tomckuu norumexnuyeckuu yHugepcumem, 2. Tomck
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XKene300eToH 0OBIYHO HUCTIONB3YETCS B CUIIOBBIX KOHCTPYKIUSX, TJI€ OH
MO/IBEPraeTcs BO3JIEUCTBHIO BRICOKMX MEXaHMYECKMX Harpy3ok. B mponecce
JKCIUTyaTalliM KOHCTPYKLHS JOJDKHA BBIAEPKHBATh SKCIUIyaTaMOHHYIO
Harpy3ky 0e3 BO3HHMKHOBEHUSI B HEM OCTaTOYHBIX JAehopManvii Hu
paspymenuil. IloaToMy cymiecTByeT HEOOXOIMMOCTh TEKYLIEro KOHTPOJIS
OETOHHBIX M3/IENUH C LIEJbIO ONPEACTECHUS UX TEXHUYECKOTO COCTOSHHUS.

Jlns  ompeneneHus Hayajla MPOLECCOB TPEIIMHOOOPAa30BaHMS B
MaTepuagax U M3IeNusIX pa3padaThIBalOTCS METObI, KOTOPblE OCHOBAaHbI Ha
pPErucTpalvy U aHAJIN3€ aKyCTHYECKOM U AJIEKTPOMAarHuTHOM smuccuu [1,2].
Tak, HarpuMep, B cTaThe [2] C MOMOIIBIO aKyCTHUYECKOW 3MHUCCUU aBTOPBI
UCCIENYIOT YPOBEHb W XapakTep MOBPEKICHUN Kene300eTOHHON Oaliku



pasmepom  150x250x1900 wmm. HemocTtaTok 5SMHUCCHOHHBIX METOOB
3aKJIIOYaeTcsi B TOM, YTO OHHM MOTYT HCIHOJB30BaThCS TOJBKO IS
HEMPEPHIBHOIO MOHUTOPUHTA KOHCTPYKIIMH B MPOLIECCe UX IKCIUTyaTaI|H.

Jlng  pemieHuss STOM 3agaud  MOXET OBITh HCIOJB30BaH METO/,
OCHOBaHHBII Ha SBJICHUU MEXAHOAPJICKTPUUYECKUX TMPEOOpa3oBaHU MpU
cmaboM ymapHOM Bo3AeCcTBUY [3].

[Tpu maHHOM TOXOE AJIsl CO3JAHMS CUTHAIA U3 00pa3iia UCTIOIb3yeTCs
BHEIITHEE BO3JCHCTBHE, a, CIEAOBATEIbHO, MOKA3aHUS MOXHO TOIYYUTh B
110001 MOMEHT BPEMEHH, BHE 3aBUCUMOCTH OT TIOBEJeHUsI 00pasma. B aTom
cllydae HeT HeOOXOAMMOCTH OCYIIECTBICHHS HETPEPHIBHOTO MOHUTOPHHTA, a
KOHTPOJIb MOXKET OCYIIECTBIISATHCS TIEPUOUIECKHU.

[lenpro maHHON pabOTHI SBISETCS MOWUCK MH(DOPMATUBHBIX KPUTEPHCB
OILICHKH TEXHMYECKOTO COCTOSIHUSA kKelle300eToHa (YpOBHS MOBPEKICHHOCTH,
XapakTep TOBPEXKACHUN) MO MapaMeTpaM »JJIEKTPUYECKOTO OTKIWKAa Ha
YOpYroe yaapHoe Bo30y:KJICHHUE.

JlaGopaTtopHass ~ ycTaHOBKa  JUIsl ~ TMPOBEAEHUS  HCCIEIOBaHUM
MpEeJICTaBIICHA HA PUCYHKE 1.

Puc. 1. @omoepaghus usmepumenvroii cucmemol
1 — obpasey, 2 — snexkmpomexanuueckoe yoapHoe ycmpoucmeo, 3 —
uUzMepumesnbHolll NPUeMHUK, 4 — KOMNeHCayuoHHbIl NPUEMHUK, 5 —
oughghepenyuanvrolil ycunumens, 6 - UCMOUYHUK NUMAHUSL, 7 - MEPMUHAIbHBILLL
OI0K niamul 6600a-6b16004

JIaHHBIE ~ KOMILIEKC MO3BOJISIET  IPOU3BOAUTH  HMITYJIBCHOE
MEXaHMYeCKOe BO30YXJACHHE OO0pa3lloB W PETUCTPALMIO JJIEKTPUUYECKOTO
OoTKIWKa.  MMmmynbcHOoe ~ MexaHMueckoe  BO30yxkiaeHHEe  00paslioB
MPOU3BOJUTCS  DJICKTPOMEXAHWUYECKUM  YIApHBIM  YCTPOMCTBOM  C
HOPMHUPOBAHHOM CWJIOM yJapa, 4epe3 METAJUIMYECKYH IOIJIOKKY. [l



PETHCTpAlUU SJCKTPUICCKOTO CHUTHANIA HCTOJb3yeTcs auddepeHITnanbHbINA
ANEKTPUYECKUN AAaT4uK 3. DIJIEKTPUYECKHI NPUEMHHK COCTOUT W3 JIBYX
BOCTIPUHUMAIOIINX 3JEMEHTOB B BHUJIC IJIOCKMX METALUIMYECKUX TUIACTHH.
N3meputenbHas pa3meniaercs Ha PacCTOSHUM 2 MM OT TMOBEPXHOCTH
oOpa3na, a KoOMIIeHcallmoHHass B 3 cMm. M3mepurTenbHas IJIacTHHA
BOCIIPUHUMAET TOJE3HBIM CUTHAI W JJIEKTPUYECKUM CUTHAI YAAJICHHOU
IOMEXH, a KOMIICHCAlIMOHHAsd BOCIPUHHUMAET TOJBKO YJAJECHHYIO IMOMEXY.
DTO TNO3BOJSET Ha BbIXOAE AUPGEpPEHIIMANTBHOTO JaTYUKa CYIIECTBEHHO
NOBBICUTh COOTHOIIEHUE CUTHaiI-tomexa. CHrHalbl PETUCTPUPYIOTCS C
MIOMOIIBI0O MHOTO(YHKIIMOHATBLHON T1aThl BBOJA-BbIBoja «NI PCI-6251%,
MO3BOJISIIONIEH  OCYIIECTBISATh  OIMU(MPOBKY BPEMEHHOM  pean3aluu
ANEKTPUYECKOTO CUTHANA.

Jlns  uccnenoBaHUM —MOJATOTOBJICHBI  O0paslibl  TSXKEJIOro OeToHa
pasmepom  400x100x100 wmMm. MWM3mepeHns IUTaHHpPYETCS MPOBOAUTH
CICAYIOIIUM 00pa3oM: HU3MEPUTEIbHBIM 30HJ C TOMOIIBI0 PE3UHOBBIX
KTYTOB KpenuTcs K O0KOBOIM MOBEPXHOCTH 00pa3ua. 3areM o0pasel] BMecTe ¢
30HJIOM YCTaHAaBJIMBAETCSI B MIPECC, U MIPOU3BOJUTCA HATPYKEHUE BILIOTH JI0
pa3pylieHus.

B mporecce uccnenoBaHus A Harpy»eHus oOpaslia HCIOJIb3YEeTCs
KOMITbIOTEpU3UPOBaHHbIA  Harpy3ouHbld mnpecc WII-500. JlanHblil mpecc
CIIOCOOEH PEruCTPUpPOBaTh HArpy3Ky, OKa3blBaeMyl0 Ha oOpasell U €ro
nedopmMaruro.

Ha nanHHBIIT MOMEHT MPOBENCHBI M3MEPEHHS] HECKOJIBKUX OOpasIloB U
pe3yabTaThl JaHHBIX U3MEPEHHUN aHATU3UPYIOTCS.

Takum 00pa3oM, B XO0j/i€ BBINOJTHEHHUS JaHHOW pabOThI MIAHUPYETCS
CO3/IaHHE CTIoco0a HEpPa3PYIIAIIIETO KOHTPOJS TEXHUUYECKOTO COCTOSHUS
kKeJie300eToHa B YCIOBUAX M3THOA.
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N3meputens emkoctu CAP-10.1 npenHasHadeH Jjisi KOHTPOJISE EMKOCTH
ANEKTPUYECKOr0 MPOBOAA HEMOCPEACTBEHHO B MPOLECCE MPOU3BOACTBA HA
CTaJN1 HAHECEHUS U30JISILIMU Ha TOKOIIPOBOIALLYIO XKHITY.

CAP-10.1 o0ecreynBaeT U3MEPEHUE IIOTOHHOU €MKOCTH
(50...500) n®d/M npoBoAOB HapYXHBIM AuameTpoM uzoJsanuu (0,5...12) MM
C MAaKCUMAJIIBHO JOIyCTUMOM IMOIPEMmHOCTBI0 2,5 % B YCIOBHAX
3HAYUTEITBHOTO HW3MEHEHHMS 3JIEKTPOIPOBOJHOCTH BOJIbI, SKBUBAJEHTHOM
n3menenuto konnentpanun NaCl B muanaszone (0...4) r/m.

Buemnuii Bun usmeputens emkoctu CAP-10.1, cocrosiero wus
AJIEKTPOEMKOCTHOTO M3MepUuTenabHoro npeoodpaszosarens (QEUII) u mynsra
oToOpaxeHust uHpopMmanuu U aomyckoBoro koHtpoisiss bBU-1, npeacraBnen
Ha pucyHke Puc. 1 [1].

[TpuHIMIT IEACTBHS U3MEPUTENSI EMKOCTH OCHOBAH HA U3MEPEHUH CHUIIBI
TOKa, [0 3HAYEHUID KOTOPOW NpPU HM3BECTHBIX AMIUIUTYAE W YacTOTE
MPUIOKEHHOTO HAMPSKEHUSI MOXKHO CYyJMTh O 3HAYEHUU €MKOCTH MPOBOAA.
[IpensiokeHHbI METOApPEaNn3yeTcsl 3a CUET HCIOIb30BAHUS €IUHCTBEHHO
BO3MOXHBIA BapuaHT [2] peanuzanuu DEUII, ocHOBaHHOTO HAa MPUMEHECHUU
TpyO4YaToro 3JIEKTpoAa, NOrPY>KEHHOTO BMECTE C KOHTPOJIHPYEMBIM
MIPOBOJIOM B OXJIQXK/IAIOILYIO0 BAHHY SKCTPY3UBHOW JIMHUU.

3HaueHHe TMOroHHOW eMmkocTH mnpoBoga C,, nd/M omnuceBaeTcs
JUHENHON QpyHKIMen npeoOpa3oBaHus BUIA:

CH:CO+k-IX, (1)

rae C,, n®/m u k, n®d/(M'A) — MOCTOSIHHAs COCTABIAIOMIAS U KO3(PPUIUEHT

MPONOPIMOHAIBHOCTH.

Koadpduuuentsr ¢yHkuuum mnpeodpazoBanust (1) 3aBucatr oT
KOHCTPYKTHBHBIX NapameTpoB KoHKpeTHoro OEWII m paccuuTheiBaroTCs
WHIVBUyaJIbHO IIPYU MIEPUYHON HACTPOMKU U3MEPUTENST EMKOCTH.

[TepBuunas Hactpoiika usmeputens emxoctu CAP-10.1 npoBoauTcs Ha
ATale ero M3rOTOBJICHUS M 3aKJII0YaeTcs B ONpeAesieHuHn KO3(P(PUIIUEHTOB



