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3anopi3pKuii HAIllOHATBHAN TEXHITYHUHA YHIBEPCUTET, 3aTOPINOKS

®IBUYHE MOJEJIIOBAHHSA BIJINBY HEMETAJIEBUX BKPAILIEHD
HA PYUHAIIIO CTAJII

Y cmammi naeedeni pezynomamu po3poboK BUKOPUCMAHHA DI3UYHO20 MOOENI08AHHA Npoye-
cie pytinayii cmani nio eniuoM HeMemanesux 6KpanieHb pizHoi hopmu i cknady. Jocniodcenus euxo-
HY8AIU NOAAPUZAYITHO-ONMUYHUM MEeMOOOM HA CReyiaibHO po3poOieHill I 6UeOMOBIeH Il YCIMAHO8YI 3
BUKOPUCMAHHAM NPO30PUX ONMUYHO-AHIZ0MPONHUX Mooenell. Bcmanosunu ocooausocmi 3apo0diceHHs.
i po3n06CIO0NCeHHA MPIWUH 810 HeMeMAles8uUx 6KPANIeHb PI3HOI 2e0MempUyHOi hopmu.

Knwuogi cnosa: ¢izuuna moodens, nememanesi KpanieHHs:, NOIAPUIAYIUHO-ONMUYHUL Me-
moo, mamepianu 015 i3uyH020 MOOETIOBAHH.

The results of development usage of phisical modelling of processes of destruction of steel
under influence of non-metalic impregnation of different forms and compositions. The researche was
done by polarization-optical method on specially developed tool with using opaque optic-anisotropic
models. There was established opportunities of origins and distributions of cracks from non-metalic
impregnations of different geometric forms.

Keywords: phisical model, non-metalic impregnations, polarization-optical method, materials
for phisical modelling.

IMocTanoBKa npo6aemu

HemeraneBi BKparieHHS SIK CTPYKTYPHA CKIIaJoBa Oyb-KOT MapKH CTalli SIK MPaBHJIO Hera-
TUBHO BIUIMBAlOTh Ha OCHOBHI (Di3MKO-MEXaHiuHi BIACTUBOCTI METaJy, 30KpeMa 0COOJIMBO Ha IIaCTH-
YHICTh 1 yAapHY B’S3KiCTh. BKparuieHHS po3riisialoThCs SIK KOHIIGHTPATOPW HAIMPYKEHb 1 JpKepena
3apopKeHHS TpimuH. JlochimpKeHHS MIKPOMEXaHI3MIB 3apOIKEHHS 1 PO3MOBCIOKEHHS TPIIIHH OIS
HEMETaJIEBUX BKPAIUICHb 32 JOTMOMOTOI0 (Pi3MYHOrO MOJAEIIOBAHHS O3BOJHUTH YAOCKOHAIUTH TEXHO-
JIOT14HI IPOLIECH BUILIABKH CTalli 1 MiHIMI3yBaTH IIKIJJIMBUIA BIUIMB HEMETAJIECBOI ()a3u Ha eKcIuTyara-
IiHI BIIACTUBOCTI CTaJll, IK KOHCTPYKITIHHOTO MaTepiamy.

AHAaJTi3 OCTAHHIX TOCTiTXKeHb | myOikamii

BaraTocTopoHHill aHayi3 pi3HOMAHITHUX aCIIEKTiB BIUIMBY HEMETAJICBHX BKPAIUICHh HA MEXa-
HiYHI, TEXHOJOTIYHI 1 eKCIUTyaTalliifHi BIaCTUBOCTI cTaneil HaBegeHuil B pobori [1]. [lokasano BriuB
BHCOKOCHEPTeTUYHUX YMHHUKIB Ha YTBOPEHHS MIKpOPYHHAIlIH B CTASIX. Y Pi3HI POKH OYJI0 PO3TIIs-
HYTO BIUIMB HEMETAJICBUX BKPAIUJICHb HA BJIACTUBOCTI CTai, HABECHI JIaHI PO BILIUB Pi3HUX CIICMEH-
TiB TEXHOJIOTIYHOTO MPOIIECY HA BMICT 1 BUJ] BKPAIUICHb y BYTJICIIEBUX, JICTOBAHHX 1 CHCI[IAIbHUX CTa-
X [2, 3, 4].

®opmy IIOBaHHS METH JOCTi/IZKEHHS

[MoOynoBa QizuyHUX MOJENCH HEMETaNCBUX BKPAIUICHb B CTaNi I BU3HAYCHHS CKJIATHUX
MIPOIIECiB TTOYATKOBOI CTamii 3apOHKEHHS 1 HACTYITHUX €TalliB PO3MOBCIOKCHHSI TPIIIIUHU B METAICBii
MaTpHIIi.

Bukiiax ocHOBHOro Martepiany

®di3uuHi MOJeNi BUTOTOBISIIM 3 OJTIMEPHHUX MaTepialiB i MeTaleBUX CIUIaBiB 3 ypaXyBaHHSIM
KputepiiB mozmioHocTi. JloCHiIpKeHHS TPOBOAWMINA Ha CICMialbHIM YCTAaHOBIN IMOJISIpU3AIiitHO-
ONITUYHUM METOAOM.

MikpomexaHi3M 3apOKEHHS 1 PO3MOBCIOIKEHHS TPILIUH TOCIUKEHUI He TIOBHICTIO BHACII-
JTOK MaJIuX pO3MipiB BKpaIUICHb, SKi HE TIEPEBUIIYIOTh IECATKIB MikpoMeTpiB. Lle 3aBakae Ge3mocepe-
JMTHEOMY CITOCTEPITaHHIO 3Pa3KiB CTaJi 13 BKPAIUICHHSIMH ITi]T MIKPOCKOIIOM B IPOIIeCi X pyHHaIIii.
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B nmaHiii poOOTI ISl TOCHIPKEHHS IMOYAaTKOBUX CTafiil 3apOPKEHHS i PO3MOBCIOJKCHHS Tpi-
[IMHU BUKOPUCTOBYBAIH TOJSPHU3AMIHHO-ONTHYHIA METOJI BU3HAYCHHS HAIIPY)KEHOTO CTAaHy Ha IPO-
30puX MoJeNsX [5, 6, 7]. TpamuttiiHO TIpH IBOMY METO/II BHKOPHUCTOBYIOTH 3MEHITICHI MOJIEII JeTayieh
MaIluH 1 OyJiBenbHUX KOHCTPYKUid. IIpy BHKOHaHHI AaHOi pOOOTH BUKOPUCTAIM 301IbLICHI MOJEII
HeMeTaleBuX BKparuieHb B Macmtadi 200:1. Marepianu ans cTajneBoi MaTpuli BUOpaiu opraHiuHe
CKJIO 1 TIOJTIETUJICH, JIJIST BKPAIUICHb — JIOPATIOMIHIH 1 JaTyHb. B SIKOCTI KpuUTepiiB MOAIOHOCTI BUKOPH-
cramu koedimient Ilyaccona i tBepmicTh 3a Bikepcom. [l BUMiprOBaHHS HaBaHTaXEHHS 0Opau
MpUIIaaN 3 JPOTSIHUMHU TEH30JaTYMKaMH omnopy [8, 9, 10].

JI1st ipakTUYHOI peastizallii MOACITIOBAaHHS PO3POOIIIM i BUTOTOBIIIM CIICIIAIEHY YCTaHOBKY,
(hyHKI[IOHAJIbHA CXeMa IKOi HaBeJeHa Ha puc. 1.

Puc. 1. OyHKIioHaTbHA CXeMa YCTAHOBKHU IS (hi3MIHOTO MOEIIOBAHHS BIUIMBY HEMeTase-
BUX BKpaIjieHb Ha pyHHaLilo cTami

VYcraHOBKa CKIIQTAEThCS 3 (BI3UYHOT MOJIEI HEMETAJIeBOTO BKpaIICHHs |, HABaHTaXyBaJIbHO-
T'0 TIPUCTPOIO 2, SIKE MPUBOIUTELCS B IO SIIEKTPOABUTYHOM 3, III0 3’ €THAHUH 3 PETyIHOBAHUM OJIOKOM
xuBieHHA 4. CBITJIONIOMHUNA OCBITIIIOBAaY 5 3 OJIOKOM >KMBJICHHS 6 CTBOPIOE CBITJIOBHH TOTIK, CIIPS-
MOBaHUHU Kpi3h KOHACHCOP 7 1 HMOApHU3aTOp 8 Ha MOACIb BKparuieHHs 1 1 mami Kpi3b aHamizatop 9 B
00’extuB Bimeokamepu 10, 3’eqHaHoi 3 KoM 'torepoM 11, Ha mucIUIel SKOTO Bi3yalli3yeThCs 300pa-
JKEHHS HANpyKEHOTO CTaHy HaBKOJIO HEMETAJICBOTO BKPAIUICHHS W BUTJISAAL 130KIIiHIB a00 130XpOMiB
[4], a Takox OynmyeTbcs aiarpama po3TSrHeHHs Moxenmi. CucreMa BUMIPIOBAaHHS HaBaHTaKEHHS
00’eIHy€e MPYKHHI €JIEMEHT 3 TeH3oAaTuyukamMu 12, rudporuit npuitan 13 3 migcHIOBaYeM s BUMI-
proBaHHs AedopMarii Moelni 1 MeXaHIYHUN TUHAMOMETP, I KaliOpyBaHHS TEH301aTUHKIB.

Bisyauizauis HanpyKeHb 0e3mocepeHbo 01l HeMeTaleBUX BKpaIUIeHb MoKa3aja, 10 TOJI0B-
HAM YUHHAKOM IS 3apOJDKEHHS MIKPOTPIMIMH € TeoMeTpudHa ¢opma. Haibinmem HeOe3meyHuMu €
BKPAIUICHHS 3 TOCTPUMHU KyTaMH, 01151 KOTPUX BUHUKAIOTH BUCOKI JIOKAJIBHI HaNpyKeHHs. ONTHMaib-
Ha (opMa BKpaIUIeHb ITIOOYIApHA, O SIKMX JIOKaJIbHI HAaNpy>KEHHS 3Ha4YHO MeHIue. PylHanii Mozxe-
JHHUX 3pa3KiB MepeayBalia JIoKajdbHa IiacTudHa aedopmaris, sika 3adikcoBaHa Ha JiarpaMax po3TsiT-
HEHHsI MOJICJIbHUX 3pa3KiB. Ha puc. 2 npencrapieHa giarpaMa po3TsTHEHHST MOJICITFHOTO 3pa3Ka 3 MO-
JeJUTIO TOCTPOKYTOBOTO BKPAIJICHHS, HA PUC. 3 — 3 MOJAEIIIIO TII00YIISIPHOTO.
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Puc. 2. Jliarpama po3TarHeHHs (pi3UUHOI MOZET 3 TOCTPOKYTOBHUM BKPAIUICHHSIM
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Puc. 3. Jliarpama po3TsrHeHHS Qi3UUHOI MOJENi 3 TIO0YISIPHUM BKpaIICHHAM

JloBxuHa 3pa3kiB Oyia ogHakoBOIO 1 ckimagana 20 MM. BimHOCHE TIOMOBKEHHS (hi3HIHOT MO-
Jeni 3 roOyIsIpHUM BKpaIUIeHHSM AopiBHIOBaJO 20% 1 B ABa pa3u mepeOuIbIIyBajo aHATOTIYHUN
MOKa3HUK MOJIENi C TOCTPOKYTOBHM BKPAIUICHHSM, IO MPH MOPIBHSAHHI JiarpaM PO3TATHEHHS IOSIC-
HIOETBHCS ITiIBUINEHHSM 30HHU peliakcarlii Hanpy>KeHb.

BucnoBku

Po3pobiieno MeTos pi3MYHOTO MOJICITIOBAHHS BIUTMBY HEMETAJICBUX BKPAIUICHb HA PYHHAIIIIO
CTaJli, BATOTOBJICHA JIOCITiJTHA YCTAHOBKA JUIS MMPAKTUYHOI peaizaiii mboro Metoay. [IpoBeneHi qocii-
JOKEHHS JIO3BOJIMIIM YTOYHUTH MTPOIIECH 3apOKCHHS 1 PO3ITOBCIOKEHHS TPIMIUHN OIS HEMETAICBUX
BKpAIUICHb Ha MOYaTKOBOMY €Talli.
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