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Hccenedosaro enusmue napamempos 8bICOKOCKOPOCHHOU IA3ePHOU HANAABKY NOPOWKOM CNIasa Ha ocHoge Fe
HA NOONOJNCKY U3 cmaiu 45 Ha MaxpomMopghonocuo u MUKpOCmpyKmypy nokpuimus pesxcyweti 2onosxu. Ilony-
YeHa MOOelb MEPMOCUNOBOIL C853U OBYXILIUNCOUOHO20 UCOYHUKA MENa OJis 8bICOKOCKOPOCHHOU JIA3ePHOL
Hannaexku. Pe3yiomamovi wucieHHO20 MOOEIUPOBAHUSI UCNOIb3068AHbL OISl AHAIU3A PACNPEOIeHUs. MmeMnepad-
mMypHO20 noJis 8 Haniaeke. Bepugurayus pezyibmamos mooeruposanus, 6blnOIHEHHASL OIS PEHCUMA HANAAG-
ku npu mowrnocmu naszepa 2000 Bm, ckopocmu ckanuposanus 6 m/mui u CKOpOCMu ROOAYU ROPOUIKA
18,18 2/mun, nokazara ux xopouiee coanacue ¢ skcnepumenmanohbivu oannoimu. Ilpu cpasnenuu pesyroma-
M08 MOOENUPOBAHUS U IKCHEPUMEHMA YCIMAHOBLEHO, Yo MOPHON02Us NOKPbimus OIUKO COOMEEmMcmayem
NPOCHO3aM MOOEIUPOBAHUsL C MAKCUMATbHBIM OmKIOHeHuem e2o pasmepa 8,3 %. Ycmanosneno, ymo cro-
POCMb CKAHUPOBAHUSL U CKOPOCHTL NOOAYU NOPOULKA CYUWCCMBEHHO GLUSION HA WUPUHY U 8bICOMY NOKDBIMUSL.
Ha muxpocmpykmypy noKpblmusi 61usiiom 2paouennm memnepamypbl u CKopochb 3ameepoesanus pacniasd.
TemnepamypHbiil 2paduenm 6 6epxHell Yacmu NOKPbIMUs COCMAGIAN NPUMEPHO OOHY mpemb om paduenmd 8
HUDICHEIl Yacmu, moeoa KaKk CKopoCmb 3ameepoesanust Oblia 6 60CeMb pa3 bluie 8 6ePXHell Yacmu, Ymo npu-
600UNLO K 0OPA30B8AHUI0 MENIKUX 3€PEeH 6 6epXHell obnacmu. B yenom, eplcOKOCKOPOCMHAS JIA3ePHAS. HANLABKA
NO360UNA NONYYUMD O0Nee KAYeCMBEHHYIO U PAGHOMEPHO BbIPAWEHHYIO MUKPOCIPYKIMYPY NO 8Cell 8bLCOme
HANIABKU.
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The effect of high-speed laser cladding process parameters with Fe-based alloy powder on 45 steel substrates
on the macroscopic morphology and microstructure of the cladding of cutting head is investigated. A
thermal-force coupling model of a dual-ellipsoid heat source for high-speed laser cladding was established.
The results of numerical simulation were then used to analyze the temperature field distribution in the
cladding. Verification of simulation results performed for cladding mode at 2000 W laser power, 6 m/min scan
speed and 18.18 g/min powder feed rate showed their good agreement with experimental data. Comparison of
simulation and experiment results showed that the cross-sectional morphology of the coating closely matched
the simulation predictions with a maximum size deviation of 8.3 %. It was found that the scan speed and
powder feed rate significantly affected the width and height of the coating. The microstructure of the coating is
influenced by the temperature gradient and solidification rate in the melt pool. The temperature gradient at
the top of the coating was approximately one-third of that at the bottom, whereas the solidification rate was
eight times higher at the top, resulting in fine grains in the upper region. Overall, high-speed laser cladding
produced a refined and more uniformly grown microstructure from bottom to top.
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