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Pedepar:

1. B mucepTauii po3risgaeTbcs 3afa4ya OLiHIOBAaHHS BiNIOBIZHOCTI Ha AOIYCK 3aJIMIIKOBUAX HAINIPyK€Hb HOBUX
3II3HIYHUX KOJIIC, 10 BUMIPIOIOTBCS YIbTPa3ByKOBUM METOJOM. 32 pe3ysIbTaTaMU CTAaTUCTUYHOI 06pPOOKU
BUMipIoBaHb 89 3asi3HNYHUX KoJIic pusanom Debbie BcTaHOBIIeHO, 110 3a/IMIIKOBI HAIIPY>KEHHSI MOKHA
PO3IJIAJaTH 4K BUIIAIKOBI BEJIMYMHU 31 CBOIMU MMOBIPHICHUMU 3aKOHOMIpDHOCTSIMUA. Ha OCHOBI
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb 3alIPOIIOHOBAHO 3araJIbHUI BUTJIAL, CTOXaCTUYHOI MOZEJIi TIOCIIiZOBHOCTI
BUMIPIOBaHb 3aJIMIIKOBUX HAIPY>KeHb Ha 000i. BoHa BKJt04ae y cebe Tpu JIaTeHTHi 3MiHHI: BUNIaJIKOBY IOCTiHY
CKJIA/IOBY, MTOCJIiJJOBHICTb KOPEJIbOBAaHUX (PIJIYKTyallill Ta BUMIAIKOBY IOXMOKY. [ToCTiliHa CKJ1aloBa PO3IJISIAETHCS SIK
iHpopMaTUBHUI TapaMeTP, 3a SIKUM 3iMICHIOETbCS OLiHKA BiANOBigHOCTI. PO3p06JiIeHO aBTOpErpeciiiHy MOJeJlb
CTallilOHAPHUX BUINAAKOBUX ITOCIiJOBHOCTEN HA OAMHUYHOMY KOJIi. 3aIIPOTIOHOBAHO ii BUKOPUCTOBYBATH [JI1

onucyBaHHs QIYKTyaliil 3a/IMIIKOBUX HAIIPY>KeHb 3aJIi3HUYHUX KOJIiC, OCKLJIbKM BOHA BPaXOBYe€ iX aBTOKOPEJISLLiIo,



KOOPAMHATHY HEBU3HAYEHICTh Ta 3aMKHEHICTb Ha 0007i. Monesb (iyKTyalill Ta BUMIagKOBOI MOXNOKY O3BOJIAIIN
oTpuMaTu GOPMYJIH 11711 PO3PaXxyHKy HEBU3HAUYEHOCTI OLiHKM ITOCTIMHOI CKJIaloBOi. 3a pe3yJibTaTaMu
CTOXACTUYHOTO MOJEJIIOBAHHS PEKOMEHIOBAHO NOCTATHIO KiJIbKiCTh TOYOK BUMIPIOBaHb [IJI1 PO3PAaXyHKY OLIIHKA
IIOCTINHOI CK1a710BOi. Ha OCHOBI 3aIIPOIIOHOBAHOI CTOXaCTUYHOI MOJIEJIi OTPUMAHO MOJIEJIi 3aKOHIB PO3NOLiny
HMOBIpHOCTEH, 110 HeOOXiHi 1171 peariizallii mpaBuJ OLiHIOBAaHHS BiATIOBITHOCTI HA AOIYCK 3 YpaxyBaHHSIM PU3UKIB
BMPOOHMKA Ta CIIOXKKUBAaya. 3allpOIIOHOBAHO ONTUMAJIbHI KPUTEPIi [4J1s1 pO3paxyHKy I'PaHULb IPUAMaHHS 117151
BUIIAJIKy HEBU3HAYEHOCTI BUMIPIOBaHb Ta HEBiJOMUX I7106aJIbHUX PUBUKIB CIIOXKMBAYa Ta BUPOOHUKA. 32
pe3yJbTaTaMu JOCiIKeHb OyJIM aHi MeTOANYHI peKOMeHIalil 00 OLiHIOBAaHHS 3a/IMIIKOBUX HAIIPYXEHb

3aJ1i3HUYHUX KOJIiC BUMOTaM Ha JOIYCK.

2. The thesis is devoted to the problem of assessing the conformity of residual stresses in the rims of new railroad
wheels if stress measurement is performed using an ultrasonic method. Based on handling the measurements of 89
wheels with a Debbie device, it was found that residual stresses could be considered as random variables with their
own probability properties. As the result of the full-scale experiments, a general form of the stochastic model for
the sequences of stress measurements on a wheel rim was proposed. This model includes the following three
latent variables: a random constant component, the sequence of correlated stress fluctuations and the random
error of the stress measurement. The constant component is treated as an informative parameter for assessing the
conformity of the residual stress in a wheel rim. The autoregressive model of finite stationary random sequences
on the unit circle was proposed. The use of this model for describing the fluctuations of residuals stresses allows
taking into account a correlation between the sequence terms of stress measurements, their coordinate
uncertainty and their closure on a wheel rim. The rules for detecting outliers were obtained based on the finite-
difference model of the random errors. The model of stress fluctuations and the model of the random errors
allowed obtaining the equations for calculating the uncertainty of the estimate of the constant component for
various number of measurement points on a wheel rim. A sufficient number of measurement points for calculating
the estimate of the constant component was recommended on the results of the stochastic modeling. The models
of probability density functions that are necessary for conformity assessment were obtained on the base of the
proposed stochastic model of residual stresses. Optimal criteria for computing acceptance limits were obtained
for the case of measurement uncertainty and unknown global risks of a producer and a consumer. The equations
for calculating the approximate acceptance limits were provided. On the results of the research, the
recommendations on assessing the conformity of the residual stress in a wheel rim were proposed.
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