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AHHOTaUUA

HeonpeoeneHHOCTb U3MEPEHUN — BaXHbIM (QakTop NpU MNPUHATUM  peLleHus Mo
COOTBETCTBUM/HE COOTBETCTBUMU crneunurkaumm NpoaykumMm npyu KOHTpore pasMepoB U34enun
MaluHOCTpoeHns. Ha npaktuke Ans pacyeta HeonpedeneHHOCTU W3MEPEHUs  LLUMPOKO
pacnpocTtpaHeH knaccudecknin GUM metogn. OgHako Mo npuumMHe OTCYTCTBUSA aHanNMUTUYECKOM
CBA3M MexXOy BXOAHbIMW BeENUYUHAMM U pesynbTaToM U3MepeHus npu mnsmepeHuax KM
AaHHbIN MeTod He mcnonb3dyeTcs. B gaHHOM ctatbe NpeacTaBrieH aHanu3 HeonpeaeneHHoCTU
N3MEPEHUN NPU KOHTPOME pasmMepoB MU34eSNMs MalMHOCTPOEHUS ¢ ncrnonb3oBaHnem KMM Ha
npuMmepe nnuTbl CO chepuveckumMm OTBEPCTMSMM, KOTOpbIM OoTkannbposaH B PTB. ABTOpbI
NoAYepKMBaloT, YTO TennoBas npobnema (rmaBHbIM 06pa3oM MO NPUYMHE TennoBblAeNeHus
BHYTPEHHUX KOMMOHEHTOB KM 1 mnameHeHusi TemnepaTtypbl OKpyXXalLlen cpenpl) siBNsieTcs
AOMUHMpPYIOLLEN B BrogkeTe HeonpeaeneHHOCTN KoopanMHaTHOM MmeTponorun. ABTopsl B paboTte
NpoBOAAT: i) ymcnoBon Tepmunyecknn aHanns Ha KM, ii) namepenne owmnbok u iii) Grogxet
HeonpegeneHHocTn. B c¢BA3WM C 3TuMm, aKcnepuMmeHTanbHoe HabnogeHwe TennoBoro
KOMMOHEeHTa Apenda B WM3MEpPEHMSX OCYLLEeCTBNSAETCH C MCMOSfib30BaHWEM oOrnpenesieHHOro
KWUM. HeonpegeneHHOCTb TemnepaTypbl, Kak paktop HeonpeaeneHHoCcTn pesynbrarta
nameperma KMM nonHocTbio AOMUHMPYET B oOLwem GrogkeTe HeonpeaeneHHoCTU Ans 3Toro
npumepa.

KniouyeBble cnoBa: HeonpedeneHHOCTb M3MEPEHW, KOOPAWHATHO W3MepuTerbHas
MallWHa, KOHTPOfb pPasMepoB M34ennii MaLIMHOCTPOEHUS, METPOSiorMs B MPOMBbILLMEHHbIX
N3MepeHUsX.
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Abstract

Tight tolerances and accurate dimensions have become the reality of precision
engineering, especially when parts are assembled into mechanical system dimensions for which
the reliability of functions has to be proven by measurements. This paper presents the
uncertainty analysis in commercial coordinate measuring machine (CMM)-based Coordinate
Metrology. Due to the operation of a CMM and the fluctuations in an operating environment,
temperature changes can occur for the workpiece and measurement system, introducing
significant errors into the measurement and lowering the accuracy and precision. Uncertainty,
as an integral part of every calibration and verification process, should be taken into
consideration. The conventional GUM-method cannot be applied to CMM measurements
primarily because of the lack of an analytical relationship between the input quantities and the
measurement. However, only a few assessment techniques are available to integrate this
knowledge. This paper presents the improved calibration uncertainty assessment technique for
CMM based Coordinate Metrology. Our findings have highlighted some practical issues related
to the importance of maintaining thermal equilibrium before the measurement. The authors
concluded that the thermal influence as an uncertainty contributor of CMM calibration process
has a significant influence for this example.
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