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ABTOMATMU3ALISA BUSHAYEHHS ®PAKTAJILHOI PO3MIPHOCTI
MNOBEPXOHb PYHHYBAHHS EHNOKCUKOMITIO3UTHUX MATEPIAJIIB

0. P. Popadiuk , V. P. Kozak
AUTOMATION DEFINITION OF MATERIAL' FRACTAL DIMENSION OF
FRACTURE SURFACE

ABTOMAaTH3aIlis MOCTIDKCHHsSI TapaMeTpiB MaTepiaiB — I MUIAX J0 SKICHOTO Ta
IIBUJKOTO aHali3y Ta [0 Makcumizauii OaxkaHoro pesynbTrary. Ontumizaiis BMICTY
HAIlOBHIOBaYa y EMOKCHKOMIIO3UTHHX MaTepiajax HOoTpedye OCHIIKEHHS iX MeXaHIYHHUX
BJIACTUBOCTEH, 30KpeMa ¥ yAapHOi B’SI3KOCTI. Y TBOpEHA MOBEPXHsI pyHHYBAaHHS TOCIIKEHUX
3pa3KiB ~ MICTHTh  iH(QoOpMalil0 MpO  MEXaHi3MH  pyHHYBaHHS, a 11  aHawi3
(ppakronmiarHocTyBaHHsA) 3a0e3medye ONATKOBY iH(GOpMAII0 PO TPIIIMHOCTIMKICTD
JOCTII)KEHOTO eMIOKCUKOMITO3UTY.

3aBmaHHsAM JaHOi poOoTM Oyno aBTOMAaTH30BaHE OOYHMCICHHS (paKTaIbHOI
PO3MIPHOCTI TMOBEPXOHb pPYHHYBaHHA Ta BCTAHOBJICHHS KOPENSALIHHOTO 3B’A3KY 3
MEXaHIYHUMU BJIACTUBOCTSIMU €TTIOKCHKOMITO3HUTIB.

Bimomo, mo ¢gpakrtan — 11e HECKIHUCHHO caMoTo1i0Ha reoMeTpruyHa Qirypa, KOXHUI
(parMeHT SKOI MOBTOPIOETHCS MPHU 3MEHIIEeHHI MacmTaly. MacmTaOHa iHBapiaHTHICTb, 110
CIIOCTEpIraeThes y ppakraigax, Moxe OyTd abo TOUHO, 00 HAOIMKEHOIO.

Ockinbku (pakTal € METOJOM BI3YaIbHOTO CIPUUHATTS, TO W HMOTO OCIIIKCHHS
Halikpalle MPOBOAWTH 3 BHUKOPUCTAHHSIM pacTpPOBUX 300pakeHb. ICHye 3Ha4yHa KiTBbKICTh
MeTo/iB 004HCIeHHS (paKTaIbHOI PO3MIPHOCTI, MPOTE, iX 3aCTOCYBaHHS B Py4HHil croci0 €
HAATO TPYIOMICTKUM, MOTpeOye 3HAaYHMX BUTpaT uvacy. Came TOMy, AN MiApaXyHKY
(dpakTanbHOT pO3MIPHOCTI ABTOMATU30BaHI METOIU aHAJ3y 300pakeHb..

ANTOPUT BUKOPUCTAHWW Yy JaHii poOOTI MICTUTHh KiJbKa OCHOBHUX €TalliB:
OiHapu3allisi OpPUTIHAIBHOTO YOPHO-OLT0TO 300pa)keHHs, Horo ¢iabTpalmii Ta MOBTOpHA
OiHapu3allisi OTpUMaHOTO 300paykeHHs. OCOONUBICTIO 00 €KTIB aHANI3y PO3TJISHYTHX Y I
po0oTi € Te, 10 HEOOX1IHO BCTAHOBUTH MOJIOKEHHS TPILIUHHU BITHOCHO KOYKHOTO MIKCENsS Ta
BU3HAYUTH HOTO HAJICKHICTh MOBEPXHI TpiuHU abo ¢ony. g 3aBmanHs Oyso BUpIlICHE 3a
nornoMororo OiHapu3zariis. Y O6iHapHOMY 300pakeHH1 Ol mikcesni — (OH, a YOpHI - HaJIeKaIu
10 00'exTy. IloBepxHIO 371aMiB €TOKCHKOMIIO3UTIB aHANI3yBalld 3 BUKOPUCTAaHHSAM BIJOMOIO
nporpamHoro 3abe3nedenHs "Fractalys", po3pobaenoro Gilles Vuidel. TectyBanns mporpamu
Ha 300pakeHH] KniMa CepriHChKOTO MiATBEPAUIIO MOXKIIUBICTD 11 BUKOPUCTAHHS TA BUCOKY
TOYHICTh OUMCIIEHHS (PpaKTATBHOI PO3MIPHOCTI.

Moxnuocti nporpamu "Fractalys" mo3Bonmin BH3HAUMTH (pakTaibHY PO3MIPHICTh
KUJIbKOMa METOJaMHU:

- citkoBuM (grid),

- METOJIOM pajiiyc MacH (radius mass),

- MTOI0M po3wupenHs (dilation),

- METOJIOM Kopeusiii (correlation),

- MeTooM 3ropTku ["aycca (gaussian convolution),

- KOpoOKOBHM ITiipaxyHoK (box-counting),

- mepexxeBuM (Network)
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Bi3yaJIbHO OITIHIOBAJIHCH ).

O0poOka 300paxkeHHs y Iporpami
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Bubip meTtomy 3aiie’kaB BiJ OCOOIMBOCTEH OCIHIIKyBAaHOTO 3pa3ka (kK (opmu
0e3nocepeIHbO 1OCIIIKYBAHOTO 3pa3Ka, TaK 1 Bl MEXaHI3MIB pyWHYBaHHS, SIKI IIONIEPEIHBO

Jloc i qamit
3pas’oKk
(T10 IIKO JKEH Uit
MaTenian —
€IIOKCHIHA CMOJIa)

OTpuMaHHs 300paKeHHS
JIOCITIJIHOTO 3pa3ka

(3paskiB)

\

Binapusanis orpumMaHoro
300pakeHHsI

(o pir Ginapu3arii 55)

3aBaHTaKEHHA
300paX eHHS

v
Mero 1 mifpaxyHKy:

o grid (ciTox)

e radius mass (paxiyca
Mmac)

o dilation (posmupenns)

o correlation (xopersiii)

e box-counting
(KOpoOKOBOTO
MiZpaxyHKy)

o network (ciTkoBHii)

v

| Mozymns OLiHKK |

AHaii3 OTpuMaHux
JTaHUX

v

Sk 0aunMo

Jns  mpoBeieHHS — JOCHIIKEHb  3allpONOHOBAHO
QITOPUTM, IO Ja€ 3MOTY 3pO3YMITH TOCTIIOBHICTH Ta
JOTiKy Hamux 11 (puc.1)

[TpoBeneHo po3paxyHok 4 meroiamu, sIKi BKa3aHi Ha
puc. 1. Merogu Correlation Default Ta Correlation White B
HAIIOMY BHIIQJKy JaBaiu abCONIOTHO OJHAKOBI pe3yNbTaTH,
OT)K€ MPHUPOJA HAIIUX 300paKEHb 17€aNbHO MIAXOIUTh IS
o0paxyHKy [HMH MeToAamMHu. 30UTbIIEHHS KiJIbKOCTI
HAMOBHIOBAaYa Y €MOKCHKOMIIO3HTIB /IO TIEBHUX T'PAaHUIHHIX
3HAYCHb CIPHYMHSIE 3MIHY MIKPOMEXaHi3MiB pyHHYBaHHS,
TOMY JBa 1HIII BapiaHTH METONY KOpEJsLil AAal0Th AELI0
IHIIMIA pe3ynapTaT. 3HAYEHHS OOYMCICHI LHUMU METOJaMH
Oynu © OulblI ONM3BKUMHU Y pa3l OUIbII PIBHOMIPHOTO
PO3MOALTY HATOBHIOBAYA Y €MOKCHIHIA MaTPHIII.

OTtpuMaHi pe3yapTaTH BiAOOPaKEHO B TaOJINLII:
Tabauus 1. PesysnpraTu 06po6ku 300pake Hb TOCIIIHHX 3pa3KiB y mporpami fractalyse

Brrximuii 3pasox Jlocripk yBaHui 3pa30;< ;
Meron
JIOCITi - Ormuii
JKEHHSI
Radius Quadratic, 1.773 1.71 1.768 1.71
mas Barycentre
Exponential, 1.722 1.7431 1.797 1.81
Box... | Grid
Linear, Grid 1.665 1.656 1.68 1.689
Dilation | Number of 1.717 1.786 1.734 1.61
dilation: 2
Quadratic, 1.734 1.86 1.768 1.742
Default
Quadratic, 1.758 1.878 1.768 1.769
Correla- | Symetric
tion [ Quadratic, 1.734 1.86 1.768 1.742
White
Quadratic, 1.75 1.881 1.787 1.76
Internal

pe3ynbTaTu oOJepKaHi PI3HUMHU METOJaMH JIeMlo Bigpi3HAOThCA. [lpuumHOIO 1BOMY €
HEBIJIOBIIHICTb M1A10paHOTO METOY MPUPO] aHATI30BAHOTO 300pa’kEeHHS.

[TutanHst gocnimkeHHsT (PpakTaabHOI PO3MIPHOCTI NMOBEPXOHb PYHHYBaHHS 3pa3KiB,
po3risHyTe y JaHiii poOoTi moTpedye MOAAIbLIOro AOCHIIKEHHS, NPOTE OJepKaHl
pe3ynbTaTu  CBiqYaTh,

Mo Ied mapaMeTp € YyTJIUBHUM JO CTPYKTYpHO-MEXaHIYHUX
0CO0JINBOCTEN MaTepialiB.

[IpoBiBIIM aBTOMAaTH30BaHUW aHANI3 300paKEHb 3JIaMiB EMOKCUKOMIIO3UTIB 1
IpoaHaji3yBaBIIN OTPUMAaHi 1aHi BCTAHOBJICHO, IO (paKTalbHA PO3MIPHICTH € IHTETPaTbHUM
napamMeTpoM MeXaHi3MiB pyHHYBaHHS MaTepialliB.

[Tonepenni eranu 0OpoOKM 300pakeHHsI CIPUUMHSIOTh 3HAYHUM BIUIMB Ha KIHIEBUI
pe3ynbTar Ta MoXuOKy oOuncieHb. BennunHa moXuOKku TakoXK 3aJIeXKHUTh BiJ METONly aHalli3y
Ta (QI3UIHOI MPUPOIU aHATI30BAHOT TOBEPXHI.
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