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ABTOMAaTH30BaHUM aHami3 HU(GPOBUX 300pakeHb TOBEPXOHb pPYHHYBaHHS
MOJISITa€ B JOCIIIKEHH] IU(POBUX 300paKeHb MOBEPXOHb PYWHYBAHHS CTaHy POJIUKaA
MBJI3 3 Meroro aBToMaTH3alli aHali3y I1HXKEHEPHOI METOJUKU PpPO3PaXyHKY
TEIIO0OOMIHY 1 TepMOHAIpykeHoro crtany pojauka MBJI3 3 HecumeTpuuHUM
TEMIEPaTypPHUM TIOJIEM.

OO0'eKTOM JOCHIDKEHHSI € POJMKH MAIIMH O€3MepEepBHOrO JIUTTA 3aroTOBOK
(MBJI3) 1 poboul BajKK MPOKATHUX CTAHIB.

Mera pobOoTu: po3poOMTH aBTOMATHU30BaHUW aHali3 LUPPOBUX 300pakeHb
MOBEPXOHb PYWHYBAHHS HA OCHOBI METOJIB (PaKTOAIarHOCTUKH, IO JTO3BOJIUTH
poO3paxyBaTU TEMIIEpATypHI TOJIA 1 TEPMOHAINPY>KEHUI CTaH POJIUKIB 3a PIZHUX
peXKUMIB X pOOOTH 3 YypaxyBaHHSM 3aJIeKHOCTI BJIACTUBOCTEHW Marepialy BiJ
TEeMIEepaTypHu.

MeToro OCHIKEHHSI € po3po0Ka TEXHOJIOTI 3amucy eKCHepUMEHTalIbHHUX
naHuX. byno po3rasiHyTO ICHYIOYl MIAXOAM IO BHUPINIEHHS TPOOJIEMHU, CTBOPEHHS
QITOPUTMIB pIIIEHHA 1 B TMporeci poOOTH BUSIBICHI Taki TMEpeBaru: JJI03BOJ
3MIIACHIOBATH SIK KEPYBaHHSI MPOIECOM HABAHTAXKEHHS IO 3aJaHOMY MapaMeTpy, TaKk

i1 6e3nepepBHE OTPUMAHHS JTAHUX.



B mnepuiomy po3nuii mpoOBEACHO OIVISIA METOAIB  O0O0poOKM  300pakeHb,
MOKpAIIeHHsS SKOCTI 300pa)keHb, HANpYy>KeHHs Ta Jedopmailii B BEPIIUHI TPIIIUHHU,
BILUTUB ()OPMH LIUKITY HABAaHTAXXyBaHHS Ha IIBUJKICTh POCTY BTOMHHUX TPILIUH, BIUIUB
YacCTOTHM HaBaHTaXXyBaHHS Ha IMIBUJKICTh POCTY BTOMHHUX TPIIIMH MIKpOMEXaHI3MHU
MOIIUPEHHS BTOMHUX TPILIUH.

B npyromy po3auti po3riasiHyTO piBHSHHS TEIJIOMPOBIAHOCTI Ta 3aCTOCYBaHHS
MeTtony ckinueHHuX eneMmeHTiB (MCE) mis ananizy HanpyKeHb.

B TperboMy pozauni omucaHo po3poOKy BUIPOOYBAaIBbHOTO CTEHAY JUIS
MPOBENICHHS BUMPOOYBaHb B YMOBaX BTOMH-TIOB3YYOCTi, aHAJi3 MPOTOKOJIB 3aMUCy
EKCIIEPUMEHTAIbHUX JaHWX, 3pa3Ku Juisi BUMPOOYBaHHS Ha TPIMIMHOCTIUKICTS,
CUCTEMY  CIIOCTEPEKEHHs 32  POCTOM  TPIMIMHA  METOAUKY  OOpOOKHU
EKCIIEPUMEHTAIbHUX JaHWX, OIlIHKA IWKIIYHOI MIIMHOCTI MaTepialliB Ta 3BapHUX
3’€JHAHb 32 YMOB MAJIOLMKIIOBOT BTOMH.

B dgerBeproMy = po3mimi  po3poOIEHO  aBTOMATHU30BaHWM  METOJ
(pakTO11arHOCTHKH.

OCHOBHI pe3yNbTaTH: TMPOBEACHO aHali3 ICHYIOUMX METO/IB O0O0pOoOKU
300pakeHb MOBEPXOHb PYWHYBAHHS, pO3pOOJIECHO aBTOMAaTU30BaHUM aHali3 HUPPOBUX

300pakeHb MOBEPXOHb PYWHYBaHHS Ha OCHOBI METO/IIB (DPAKTOAIarHOCTHUKHU.



ANNOTATION

Automated analysis of digital images fracture surface on the basis of
fraktodiahnostyky / / diploma work / / Vylotnyk Natalia Lyubomyrivna// Ternopil 1.
Pul'uj National Technical University, Department of Computer Information Systems
and Software Engineering, Department of Computer Science, the group SNm — 51//
Ternopil, 2014// C. Page — , Fig. — , Table. —

Automated analysis of digital images of fracture surfaces is to study the digital
iImage surface fracture status roller caster to automate the analysis of engineering
methods of calculating heat transfer and thermostressed state roller caster with
asymmetric temperature field.

Object is a roller continuous casting machines and work rolls for rolling mills.

Objective: To develop an automated analysis of digital images of fracture
surfaces based methods fraktodiahnostyky that will calculate the temperature field and
thermostressed condition rollers for different modes of operation, taking into account
the material properties depending on temperature.

The aim is to develop recording technology experimental data. Were reviewed
existing approaches to the problem, algorithms and solutions in the process revealed
the following advantages: allow for both process control load for a given parameter,
and so continuous data acquisition.

The first section will review methods of image processing, image quality
improvement, stress and strain in the crack tip, the influence of form cycle loading on
fatigue crack growth rate, the effect of loading frequency on the rate of fatigue crack
propagation of fatigue cracks mikromehanizmy.

The second section deals with heat equation and application of finite element
analysis for stress.

In the third section describes the development of a test bed for testing under
conditions of fatigue-creep analysis protocols recording experimental data samples to

test for crack, system monitoring the crack growth method of processing experimental



data, evaluation of the cyclic strength of materials and welded joints under
conditions malotsyklovoyi fatigue.
In the fourth section developed an automated method fraktodiahnostyky.
Thus, as a result of the thesis was the following results:

1. After analytical review of modern imaging methods used in practice, it
can be argued that the image processing is divided into processing in spatial region
(conversion brightness) and frequency (Fourier transform).

2. As a result of a detailed review of fracture surfaces revealed that the
experimental study of thermal processes occurring in the ads associated with
difficulties and can not fully replace analytical methods.

3. Using the finite element method for stress analysis was effectively used as
a mechanism for generating matrix equations finite element which determines the
reliability of rollers. In the analysis by items skichenyh roller caster viewed as a set of
discrete elements. Moving measured in local coordinates system where each element is
a function of displacement in the final nodal points.

4. The technology of recording experimental data, which has the following
advantages: allows a process control for a given load parameters, and continuous data
acquisition. In addition, allows you to make adjustments to the loading parameters and
output in the minutes on the screen or printers current measured values.

5. Mathematical model of temperature field of commercials that take into
account the dependence of thermophysical material properties clips temperature.Basic
results: the analysis of the existing information - search engines, developed
information system analysis and forecast orders tours.

Main Results: The analysis of existing methods of imaging surfaces fracture
developed automated analysis of digital images of fracture surfaces based methods

fraktodiahnostyky.

Keywords: MODEL, STATISTICS, FORECASTS, ANALYSIS, IMAGE,
DEMOLITION, OBJECTS, STATE, ALGORITHMS, PROBLEM DEFORMITIES,
CRACKS.



