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1. TligBuIeHHS KOPO3iHO - €pO3iliHOi CTIMIKOCTI JieTasel arnapariB XiMiuHOI IPOMUCIIOBOCT] (POPMYBaHHSIM
IIOBEPXHEBUX LIAPiB rpajiieHTHOI 6y10BU

2. Increasing corrosion - erosion resistance chemical machines components generation of a surface layer gradient

structure

Pedepar:

1. O6'eKT mOCIiIKEHHS - NTpoLecu (POPMyBaHHS [TOBEPXHEBUX 1IAPiB rpaflieHTHOI 6y#oBU Ha crassx 12X17T ta
12X18H10T nazepHyM JieryBaHHAM. MeTa - miiBUIEHHS KOPO3iHO - €pO3iMHOI CTIMKOCTI fieTasel arnaparis
XiMiYHOi IPOMUCIIOBOCTI, BUTOTOBJIEHUX i3 cTaseit 12X18H10T ta 12X17T, popMyBaHHSIM JIa3€pHUM JIETYBaHHSIM
[IOBEPXHEBUX LIAPiB IrpajlieHTHOI Oy/10BU B PE3yJIbTATi ONTHMAaJILHOTO IIO€IHAHHS iX MiIKDOMEXaHIUHUX, KOPO3ilHO -
€JIEKTPOXiMIYHMX BJIACTUBOCTEN Ta 3HOCOCTIMKOCTI. [locTaByeHi y gucepTauiiiHiil po60Ti 3aBJaHHS BUPIIIyBaln
KOMILJIEKCHO 3 BUKOPUCTaHHIM (yHIAMEHTAIbHUX MI0JIOKEHb TeOPii JIeryBaHHA Ta (pa3oBUX [1€PETBOPEHD Y
IIO€HAHHI 3 KOMII'TOTEPHUM MOJEI0BaHHSIM. MiKpOCTPYKTYypy cOPMOBaHUX IIOBEPXHEBUX L1aPiB JOCIIiIKyBaJu 3
BAKOPUCTAHHSM OITAYHOI Ta €JIEKTPOHHOI CKaHYBaJIbHOI MiKPOCKOIIii, AKiCHOTO Ta KiJIbKiCHOTO
MIKPOPEHTI€HOCIIEKTPATIbHOTO Ta PEHTTEHOCTPYKTYPHOTO (PA30BOro aHasizy. Xapakrep 6y0BY Ta po3mipu

(dparMeHTiB CTPYKTYpH BU3HAYAJIM [IOLIAPOBO METOAOM PO3Ii3HaBaHHS CKJIaIHOCTPYKTYPOBAaHUX 00'€KTIB.



BrMipIOBaHHS JIOKAJIbHOI TEPMO - €JIEKTPOPYLIIMHOI CUJIM Ta MIKPOTBEPAOCTI IPOBOIMIIN 3a TJIMOVHOIO
copMOBaHUX IOBEPXHEBUX LIapiB. MeTOOM aHirinsuii No3uTPOHIB 31ilicHIOBaNU ifeHTudikalio i oLiHKy
XapakTepy posnofiny nedekTiB KpUcTaaiyHoi 6yJ0BY LUX apis. MeToq, iMIeaHCHOI CIEKTPOCKOIii Ta
BOJIbTAMIIEPOMETPIi BUKOPUCTOBYBAJIM JJIS1 JOCIIIKEHHS X KOPO3iMHO - €JIEKTPOXiMIYHMX BJIACTUBOCTEMN.
3HOCOCTIHKICTh IOBEPXHEBUX LIAPIB OLiHIOBAJIM BUIPOOOBYBAHHSIM HA 3HOIIYBAHHS. [I7151 BU3HAUEHHS
MIKPOMEXaHIYHUX BJIACTUBOCTEN [TOBEPXHEBUX IAPiB BUKOPUCTOBYBAIM METOIMKY MIKPOiZleHTyBaHHS. KOHTaKTHY
MILIHICTh pPO3paxoByBajy 3a JOIOMOIOIO MiIX0IiB KOHTAKTHOI MEXaHIKYM Ta KOMIT'IOTEPHOIO MOZEIIOBAHHS.
Komn'torepaum kommiekcoM Expleo BiITBOPIOBajM BifICyTHI JaHi €KCIIEPMMEHTIB 3 BUMipIOBaHHS MiKPOTBEPIOCTI
Ta TEPMO - €.p.C. cTajieil. MOHITOPUHT KOPO3iliHO - €pO3ifHUX Ta MiIKPOMEXaHIYHUX BIACTUBOCTEN IPOBOLUIIN
HENPOMEPEKEBUM MOJEJIOBAHHSIM 3 BUKOPUCTAHHSIM alallTOBAHOTO KOHTPOJIEPA HEYITKOI JIOTiKM Ha OCHOBI MEPEX
reOMETPUYHUX [IEPETBOPEHbD. Lle CyNIpoBOAKXYBalOCh CTBOPEHHSIM ITporpamMHoro nponykry T - Controller User
Manual. Bnepie BCTaHOBJIEHO ONTHMAaJIBHE CIIBBiIHOIIEHHS PO3MipiB 3€pEH IJIACTUYHOI MaTPULLi 4O
HAaHOCTPYKTYpPOBaHUX KOHIJIOMepaTiB BTOpuHHUX (a3 (piBHe 3,6 - 3,8), 110 3a6e3reyye onTUMasbHe NT0€NHAHHS
MiKpOMEXaHI{UYHUX, KOPO3i1HO - €JIEKTPOXiMiUYHMX BJIAaCTMBOCTE Ta 3HOCOCTIIKOCTi [I0BEPXHEBUX 1IapiB 6€3 BTpaTh
IIJIACTUYHOCTI. JlicTazo nojanbmuil pO3BUTOK PETYJII0OBAaHHS PEXXMMIB JIa3€PHOTO JIETYBAHHS Ta CKJIAy IIOPOMKOBUX
cymimient nis popmMyBaHHS 3a[1aHOI CTPYKTYPH Ta (a30BOT0 CKJIaly MOBEPXHEBUX IIAPIB 3 MigBUIIEHUMU
MiKpOMEXaH{UHMMMU BJIACTUBOCTSIMU. Pe3ysibTaTy poOOTH 3HANIIN BUKOPUCTAHHS Ha MignpueMcTBax 3AT
"A30BCbKMI MamIMHOOYAiBHUH 3aBoh", SAT "Ykpcneumam”, TOB "Mamsasoa", M. YepHiBLi 115 NiABUILEHHS
KOPO3iif1HO-€PO3ii1HOI CTIMIKOCTI AeTaseil anapariB XiMi4HOI TPOMUCIJIOBOCTI. Pe3ysibTaTi po60TH BIPOBAIPKEHI Y

HaByasbHUH npouec HalioHansHOro yHiBepcUuTeTy "JIbBiBCbKA MOJIITEXHIKA".

2. Object of research is processes of formation of the gradient structure layer surface on the 12X17T and 12X18H10T
steels by laser surface alloying. The aim of the work is the increasing of corrosion-erosion resistance of chemical
machines components constructed from 12H18N10T and 12H17T steels, generation of the surface layers with
gradient structure by laser alloying at the expense of the optimal correlation their micromechanical, corrosion -
electrochemical properties and wear resistance. The tasks of this work were completely solved by using the
fundamental approach of laser surface alloying theory, phase transformation and concepts computer simulation.
The microstructure of the surface layers was analyzed by light and electronic scanning microscopy, qualitative and
quantitative X-ray energy-dispersive and electron microprobe analyses. The character of structure and fragments
size were determined layer-by-layer by recognition of complex-structure objects method. The measurement of
the local thermoelectric power and microhardness were made at different depth of the surface layers. The
positron annihilation method was used for identification and characterization of the crystal structure defects of
these layers. The method of impedance spectroscopy and voltamperometry was used for investigation of their
corrosion-electrochemical properties. The wear resistance of the surface layers was examined by syhe tertja. For
micromechanical properties determination of the surface layers the microidention method was used. The contact
strength was calculated by methods of contact mechanics and computer modeling. The "Expleo” program complex
was used to reproduce the absent data of microhardness and thermoelectric power of steels. The monitoring of
the corrosion-erosion and micromechanical properties were carried out by neural-network modeling using
adapted controller of nechitkoji logic based on networks of geometry transformations. This leads to development
of T-Controller User Manual program product. The optimal ratio between the grain size of the plastic matrix and
nanostructured conglomerates of the secondary phases (equal to 3,6 - 3,8) was established for the first time. It
provides optimal combination of micromechanical, corrosion-electrochemical properties, and wear resistance of
the surface layers without losses of plasticity. The further development of the laser alloying regimes and
composition of powder mixtures for formation of required structure and phase composition of the surface layers
with advanced micromechanical properties. The results of this work were applied in ZAT "Azovskyj machine-
building plant", ZAT "Ukrspecmach”, TTT "Mashzavod", Chernivci city for increasing the corrosion-erosion
resistance of chemical machines components and Lviv Polytechnic National University in education process.
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