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Bonblasi 4actb AencTByloLLlen uHpa-
CTPYKTYpbl MarucTpanbHbIX raso- u Tpy6o-
NpOBOAOB BO BCEM MWpPE AO0BOSIbHO ObICTPO
npubnmxkaeTca K OKOHYaHUKO CBOEro cpoka
akcnnyatayum. 3TO O3HayaeT, YTo npoane-
HWe 9TOro CPokKa, a Takke NOCTOAHHbIN MOHW-
TOPUHI TPybONpoBOAoOB CTaHOBUTCS BCe 60-
nee KpUTUYHbLIM, MO CPaBHEHMIO C TEM Kak 3To
6bIN0 BCEro NiLLb HECKOMbKO NeT Hasag. lMo-
3TOMY, TPaAULIMOHHbIE METOAMKN WHCMEKTU-
poBaHus, KOTOpble WCMONb30BanuCbL paHee,
npeacTaBnsAloT cobo NULb CTaTUCTUHECKUIA
noaxopA K MOVCKy NoTeHuManbHbIX npobnem.

Haunbonee pacnpocTpaHeHHbIMK  Npo-
6nemamu ana TpyGoNpoBOAOB SABMAOTCS Tpe-
LLMHbI, KOPPO3uUK 1 paccrnoenus. Paccnoenns
MeTanmnoB, Kak npasuno, obpaaytoTcs Npv ABK-
XEHUW MarucTpanbHONM TPELLUMHBI, Y 3Ha4YeHNs!
TOMNWWH PaccrioeHnin BapbupytoTcs. TpeLum-
Hbl, KaK MpaBWIIO, 3apoXAaloTcs Ha MpakTu-
Yeckn GesgedeKTHON MOoBEpXHOCTU MeTanna.
Criyyan KopposvM MMEIT MEeCTO TOMbKO Ha
MarucTpasbHbIX rasonposogax W He Habmio-
JalTca Ha MmarvcTpanbHbix Tpybonposogax,
MOCTPOEHHBIX 13 Takux xe Tpyb Ansa TpaHcnop-
Ta XUAKVX YrneBoAopoaoB, AaXe eCr OHU Npo-
NOXeHbl B OAHOM TEXHOMOrMYeCcKoM Kopuaope.
370, 04eBUAHO, CBA3AHO C Pa3HbIM XapakTepom
Harpy>eHusi aTux TpybonpoBOAHbLIX CUCTEM.

B pnaHHOM cTtatbe Mbl HAMEPEHbI N3MNOXUTb
CBOW MOAXod K peLLeHMo Bompoca AmvarHo-
CTVKM BblLLEHa3BaHHbIX OeeKToB MeTogamu
HepaspyLLaoLLEro KOHTPOIst Ha NpuMepe YHW-
BepcanbHoro gedektockona YO4-T «Tomo-
rpacovk». OTOT AedekTockon — cobCTBEHHast
pa3paboTka koMmnaHum. Coenaem HebonbLLoe
OTCTYMNIIEHNE U pacCcKaXem KOpoTko O cebe.
KomnaHusi «BoTym» — pa3paboTunk u npous-
BoguTenb obopyaoBaHus  AedeKTOCKonuu,
BXOAUT B MepeyeHb NepefioBblX OTEYECTBEH-
HbIX pa3paboTyMKOB, 3acnyxuna npusHaHve
Ha MeXOyHapoOHbIX YPOBHSX, SBMSAETCA MO-
CTOSIHHbIM MapPTHEPOM KPYMHEMWMX rocyaap-
CTBEHHbIX W HErocyaapCTBEHHbIX MPOMU3BOA-
CTBEHHbIX KOMMaHWUIA U OTPacreBbIX NPOrpamm
B Pa3nUYHbIX OTPACsiX OTEYECTBEHHOW Mpo-
MblLneHHocTH. WcknounTenbHas pa3pabotka
KOMMaHUW, B MriaHe TEXHUYECKOTO PEeLLEeHUst —
yHUBepcanbHbIvi AedpekTockon Y4-T, KoTopbin
MO CBOUM TEXHUYECKUM U (PYHKLMOHANbHBIM
XapaKTepucTkaM He ycTynaet obopyaoBaHuNo
M3BECTHbIX MUPOBLIX NMUAEPOB B obnactu ae-
dhekTocKonMM 1 HepaspyLUatoLLEro KOHTPONs.
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IMA TUATHOCTHKA
TPYBOITPOBOJIHOU APMATYPbI

ovipekTop no mapketuHry OO0 «Botym»

A B JaHHOM criyyae, Mbl C YBEPEHHOCTbBIO FO-
BOPUM: OCOBEHHOCTb U YHUKanbHocTb YO4-T
B TOM, YTO oAMH npubop crnocobeH peanwvso-
BblBaTb OJHOBPEMEHHO, BO-MEPBbIX, MHOrVe
MeToAbl KOHTPONs — YNbTPa3ByKOBOW, BUXpe-
TOKOBbI, PE30OHAHCHBLIA, a BO-BTOPbIX, ObITb
opHOBpeMeHHO 1 [edektockonom, n Tonwm-
HomMepoM M TeH3omeTpom. B «Tomorpaduk»
YOA-T Tawke NpesycMOTPEH PEXUM «MHOro3a-

[aYHOCTWY, KOrAa HECKOMNbKO Y3 MpunoxeHun

MoryT paboTaTb OOHOBPEMEHHO (CPOHOBO),

ckaxeMm oriepatopy, pabotatollemy ¢ aedek-

TOCKOMWeW AOCTYMHbI BCE PEXVMbI  TOMLLM-

HOMETpUK U HaobopoT. Ho B AaHHOW cTatbe

paccmatpuBaeTcs AedeKTOCKOoN/ToNLLMHOMEp,

OnA KOHTpons TpybonpoBodoB, C (OYHKUMO-

HanbHbIMM BO3MOXHOCTAMM OMA (anekTpomar-

HWUTOaKyCTU4eckoro) 1 Y3 (yrnbsTpasByKkOBOrO)

NPELM3VOHHOIO TOMLLUMHOMEpPA, KOTOopble pea-

nu3oBaHbl B Y4-T B nonHom obbeme. Mpubop

cepTUULIMPOBaH, BHECEH B OTpacnesble pe-
eCcTpbl 1 JOMYyLLEH K MPUMEHEHWIO B HedpTera-
30BOV MPOMBILLIIEHHOCTW.

[lo 2002 roga onst obHapyXeHns TpPeLLmH
B TpybonpoBodax WCMomnb30Banuncb 0bbIY-
Hble YnbTPa3BYKOBble KOHTaKTHble MeToAbl
KOHTPOMSA B 3anofHeHHbIX Tpybonposoaax.
WHTeHCMBHOE pa3BuTME MpoM3BOACTBa U
NPOMBILLIIEHHBI CKaYOK BO BCEM MWpe Mnpw-
Ber K MOSIBMEHWIO HOBbLIX MaTepuanos, HOBbIX
TEXHOMOIrMI, cneundrKkn MOHTaxa, a Takke
K HeobXO0AMMOCTM YCKOPUTb U yAelleBuTb
npouecc AedeKTockonun, He noTepsis npu
3TOM B KayeCTBe U COOTBETCTBEHHO caenaTb
MexaHn3m passutus fedektos bonee npea-
cKasyeMmbIM.

Y[4-T, kak roBOpWIoch Bblllie, peanuayeT
BeCb Habop PyHKUMI ynbTpa3ByKOBOIO Je-
hekTockona, 4To NO3BONSET:

- onpefenaTb Hanuuve AedekToB Tuna Ha-
pyLUEHWEe CMIOWHOCTU W OZHOPOAHOCTYU
maTepuanos, nonygabprkaToB, rOTOBbIX
N3LEennii U CBapHbIX COeaNHEHNI;

- n3MepaTb rnybuHbl AedeKToB 1 Koopau-
HaTbl UX 3aneraHus;

- onpefenaTb TOMWMHY, CKOPOCTb pacnpo-
CTPaHEeHWs1 W 3aTyxaHusi ynbTPa3ByKOBbIX
koneb6aHuin (Y3K) B matepuane.

Mo ananoruu ¢ ynerpassykom, OMA cno-
cobom B MeTannax ycrnewHo Bo3byxaatTcs
N PerucTpupyloTcs MMMynbCbl BCEX W3BECT-
HbIX TWMOB ynpyrux konebanwun. Metopn sB-
nsietc GecKOHTaKTHbIM, U CriefoBaTesbHO,
XOpOLUO 3apekomeHnpoBan cebs npu amarHo-
CTUKN TpybOMpoBOAOB B PasfUYHbIX Kvma-
TUYECKMX YCNOBUSIX, Takke 3 deKTMBeH npu
paboTe C 3arpsi3HEHHLIMU ¥ KOPPOAMPOBAaH-
HbIMW MOBEPXHOCTAMM T.€. HE HYXAaTbCH B
npeaBapuTeNbHON OYUCTKE 30HbI KOHTPOSS.
CkaHunpoBaHvie B OMA pexume npoxoauT Ha
BbICOKMX CKOPOCTSIX, TaK KaK yror BBOAA CUr-
Hana npeobpasoBaTtens — NPsIMOA.

YctonumBasi pabota OMA patumka B
YO4-T «Tomorpadwmk 1.2.» obecnevmsaercs
npy BO3AYLUHOM 3a30pe C KOHTPOnMpyemot
nosepxHoctblo (0...1.5 mMm), B 3aBuCcMMOCTH

Mocksa
office@votum.ru

OT 3MeKTPONPOBOAHOCTU KOHTPONMPYEMOro
matepuana.

Ona uvamepeHuns TonwwuHbl B YO4-T
«Tomorpaduk 1.2.» CMOMb3yeTCs HECKOMbKO
TMNOB Npeobpa3soBaTenen:

OMAIT — coBMeLLEHHBIV

OMAI — nHTennekTyanbHbIN (c 6onee
BbICOKOW YyBCTBUTEMNBbHOCTbLIO)

M3 — coBmeLLEeHHbIN

M3I — pa3genbHO-COBMELLEHHbIV

OMA/Y3 TonwmHOMep ucnonb3yeT Tpu
MeTo[a KOHTPONSA: pe30HaHCHbIN, Koppens-
LMOHHBbIN U UMNYJbCHbIN.

M3vepeHnss pe3oHaHCHbLIM MeToAOoM
ncnonb3yTca Ans 0cobo TOHKUX M3AEenvn,
rae HeobxoauM BbICOKUIA KINACC TOYHOCTHU:

00030 ree |

0000.565 mkc

nan'
Pe3yneTaT
ot 0,2 mm go 1 mm (M3IT)
ot 0,3 mm go 0,7 mm (OMATIT)
M3mepeHus KoppensiuMOHHbIM MeTOA0M
OCYLLECTBMSIOTCA NPU HanuuuM He MeHee
OBYX [AOHHbIX 9XO CWUrHanoB (MOrpeLuHOCTb

g

CEH:

YMEHbLLUAETCA C yBernuMYeHneMm KonmyecTsa
3XO0 CUrHarnoB).

MeTon paccuutaH Ha paboTy B cpemHux
AvanasoHax:
ot 1 MM go 60 mm (M3IM)
o1 0.7 mm go 60 mm (BMAI)

iyt |

YleTon
MmNy NECHEIA |
Arana
fHanazoH
E
YactoTa
05,0 My
e
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M3mepeHnss UMNynbCHbIM  MeToA oM
OCYLLIECTBMATCS N0 OAHOMY JOHHOMY CUrHa-
1y, U UCMOSb3YEeTCs A1 OLLEHOYHbIX 3aMepoB
TOMLWMHBI B AnanasoHax:
ot 10 mm go 4800 mm (M3IT)
ot 5 MM Ao 650 mm (OMATIT)

Kak ™Mbl Bugum pedekt? B YO4-T
MCMoNb3yeTcsl  TOMorpaduyeckuin  ckaHep
st MOCTPOEHUSI Pa3BEPTOK M ONpeaeneHust
nonoxeHusi M3Al. Ha akpaHe npubopa Mbl
nonyyaem CnekTp curHana, BUAMM He Torb-
KO cam gedpekTt, HO onpegensiem ero cop-
My, KoopauHaTbl 3aneraHusi (He Tonbko X;
Y, HO n rmybuHy) pacctosHue o AedekTa.
B pexume TOMNWMHOMETPUM Mbl BUOAWM Tak-
e KapTy TOMLWWMH, rae Hapsgy ¢ TabnuyHbIM
npeacTaBneHVeM pesynbTaToB peanusoBaHa
KapTa TOrLLMH, NO3BONSOLAs OLEHUTb BECb
06BEKT KOHTPOrS B LIENoM, ero rpaduyeckoe
npeacTaBneHve HarnsgHo oTobpaxaeT 30HbI
HeOonyCTUMbIX OTKITOHEHWNA.

[Ina novcka n oueHKn XapakTepa pac-
CMOEHWUI , TPELLWH 1 KOPPOAMPOBaHHbLIX 30H B
TpybHol apmatype, «Tomorpadwmk» YO4-T c
OMA paTuMkamu B HacTosiLiee BpeMs SBMs-
eTcsl Hambonee aPPEKTVBHLIM OTEYECTBEH-
HbIM CPELCTBOM ANArHOCTUKM.

Cpenun 3apekoMeHpoBaBLUNX cebsi oco-
BGeHHOCTen (M3 onbiTa 3KCnyaTaummn) MOXHO
BbIAENWTL criegytoLme:

0031360 |

0031608 |

HOB3A
CECEH.

- ABTOMaTtu4yeckoe onpeaerneHne KOHTak-
Ta npeobpasosatens (M3 nnn SAMAI) ¢
KOHTPONMUPYeMOW MOBEPXHOCTLIO, a Takke
BO3MOXHOCTb BKITHOYEHMST U BbIKITHOYEHUS
OaHHOW hyHKLMK;

- B koppensiuMoHHOM 1 UMMYrbCHOM METO-
[ax npegycMoTpeHa noryaBToMaTuyeckas
(py4Has moacTpolika) U aBToMaTUyeckas
HaCTPOWKKN, YTO TMO3BOMSIET MNPUCTYNUTb
K KOHTpOMito oObekToB, He npuberas K
npenBapuUTeEnbHON HacTpoike npubopa.
B umnynbcHOM MeToge, cpean MpoumXx,
peanu3oBaHa (yHKUMS aBTOMaTU4ECKOro
onpeaeneHns MornoxeHust 1-ro  axo-um-
nynbca. [aHHaa dyHKUMOHanbHas BO3-
MOXHOCTb TaKkKe OCHalleHa cpeacTBamu
aKTMBaLUN 1 aeakTueBaumu;

- A-ckaH + B-ckaH Nno3BongeT B 4OCTaTOYHOM

«Po6ockon 3000»- po60TU3NPOBaHHBIN KOMMNJIEKC Hepa3pyLLalLLEro KOHTPOA U nasepHoro
o6Mepa reoMeTpuYeckMx napameTpos

CTeNeHn HarnmsgHo CreanTb 3a OTKITOHEHU-
€M OT J0MNyCTUMON TOMLLUMHBI, NPY Hegony-
CTUMOM OTKITOHEHWUM NPMBOP CUrHaNMU3Npy-
€T ¢ nomoubto nHankatopa AC[;

- ABTOMaTuyeckas perynupoBka yCUNeHus
MCKMoYaeT HeobBXOAMMOCTb MOCTOSIHHOM
YCTaHOBKM HEOOXOAMMOW BENWYUHbLI Mpu
CMeHe obbekTa KoHTporns, Anst yagobctea
nonb30BaHUS COXpaHeHa U pyyHas pery-
TINPOBKa;

B pesynbrate nMpoMbILIIEHHON 3Kchnya-
Tauum «Tomorpachmky Y4-T B pexume OMA
TONWMHOMETPUN HapaboTaHbl crneaywLlime
pesynbrarhl:

- adpdeKkTMBHOCTL OBHapyxeHus gedekrta
paccrnoeHus B AMarHocTupyeMoMm obbek-
Te 96%. T.e. Ha OCHOBaHUN NPAKTUYECKO-
ro onblTa AMArHOCTUKM OOBEKTOB Obino
YCTaAHOBIEHO, YTO pacCrioeHus, Kak npa-
BWUMO, He OBHapyXuBawTCs YnbTpasBy-
koM. Mbl He roBopuM O TopLax U MecTax
CTbIKOB CBapHbIX LUBOB B TpybonpoBoaax,
OIS KOTOPbIX YNbTPa3BYK M BUXPETOK NPo-
nucaHbl B MeToAuKe Mo KOHTponto. Mbl
roBOpMM O MeTode, KOTOpbIN ABMAsieTcs
€OUHCTBEHHO TOYHbIM Ha CErofHsLWHUN
OeHb U, Mo CyTW, BOOOLLEe eQUHCTBEHHBIM
ona  obHapyxeHuss [edekToB Takoro
pofa. A BOT AaTb Ka4eCTBEHHYIO MOSHYH
OLEHKY CUTyauuu B camoOM 0ObeKTe KOH-
Tpons, oxapakTepusoBaTb BHYTPEHHUN
OedeKT «CO BCEX CTOPOH» CTaHOBMUTCH
BO3MOXHbIM Tonbko ¢ Y[O4-T B pexvnme
OMA TonwuHomeTpun.

OMA pedekTockonbl M TOMLWMHOMEPDI
ABMSIOTCH  9KOHOMWYECKN  BbICOKOI(hek-
TUBHBIMW CpeACTBaMu, KOTOpble AOMOMHSIIOT
rpynny TPaaMUMOHHbBIX YCTAaHOBOK, NpMbopoB
N YCTPOWNCTB, UCNOMb3YHOLUMX KOHTaKTHbIV Ba-
pVaHT KOHTPONS.

M eLwé pa3 xoTenoch 6bl BEpHYTHCS K Havany
cTatbk. Bonee 90% Bcex Tpy6ONPOBOAOB Haxo-
ouTes nog 3emrein. MeToapb! KOHTPONS 1 AuarHo-
CTWKM MOCTOSIHHO COBEPLLEHCTBYIOTCS. [oaTomy
cnegyowmm warom ans pa3sutmns SMA gedek-
TOCKOMNMM ByaeT NoBbILLEHUE Ka4ecTBa OTHOLLEe-
HUS CUrHan/Wwym, yBenuMueHne npOTSHKEHHOCTU
KOHTPONMPYEMOTO y4acTka, pa3paboTka HOBbIX
anropuTMOB  aHanusa nony4yaemMon VHdgopma-
un. A Hala KoMnaHusi caernana ewé oguvH
war Briepeq K peanusaumm Ha npaktnke SMA
MeToaa, HO YXKe B BuAEe MPOMbILLIIEHHON yCTa-
HoBku «Po6ockon 3000» — poboTU3MPOBAHHOTO
KOMIekca HepaspyLUatoLLEro KOHTPOMs U na-
3epHoro obmepa reoMeTpryeckmx napameTpoB.
Bonee nogpobHO C TEXHONMOTMYECKUMM HOBUH-
Kamy Bbl cMOXeTe O3HaKOMWUTbCS Ha cauTte
www.votum.ru. m
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