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Èññëåäîâàíî âëèÿíèå ïàðàìåòðîâ âûñîêîñêîðîñòíîé ëàçåðíîé íàïëàâêè ïîðîøêîì ñïëàâà íà îñíîâå Fe

íà ïîäëîæêó èç ñòàëè 45 íà ìàêðîìîðôîëîãèþ è ìèêðîñòðóêòóðó ïîêðûòèÿ ðåæóùåé ãîëîâêè. Ïîëó-

÷åíà ìîäåëü òåðìîñèëîâîé ñâÿçè äâóõýëëèïñîèäíîãî èñòî÷íèêà òåïëà äëÿ âûñîêîñêîðîñòíîé ëàçåðíîé

íàïëàâêè. Ðåçóëüòàòû ÷èñëåííîãî ìîäåëèðîâàíèÿ èñïîëüçîâàíû äëÿ àíàëèçà ðàñïðåäåëåíèÿ òåìïåðà-

òóðíîãî ïîëÿ â íàïëàâêå. Âåðèôèêàöèÿ ðåçóëüòàòîâ ìîäåëèðîâàíèÿ, âûïîëíåííàÿ äëÿ ðåæèìà íàïëàâ-

êè ïðè ìîùíîñòè ëàçåðà 2000 Âò, ñêîðîñòè ñêàíèðîâàíèÿ 6 ì�ìèí è ñêîðîñòè ïîäà÷è ïîðîøêà

18,18 ã�ìèí, ïîêàçàëà èõ õîðîøåå ñîãëàñèå ñ ýêñïåðèìåíòàëüíûìè äàííûìè. Ïðè ñðàâíåíèè ðåçóëüòà-

òîâ ìîäåëèðîâàíèÿ è ýêñïåðèìåíòà óñòàíîâëåíî, ÷òî ìîðôîëîãèÿ ïîêðûòèÿ áëèçêî ñîîòâåòñòâóåò

ïðîãíîçàì ìîäåëèðîâàíèÿ ñ ìàêñèìàëüíûì îòêëîíåíèåì åãî ðàçìåðà 8,3 %. Óñòàíîâëåíî, ÷òî ñêî-

ðîñòü ñêàíèðîâàíèÿ è ñêîðîñòü ïîäà÷è ïîðîøêà ñóùåñòâåííî âëèÿþò íà øèðèíó è âûñîòó ïîêðûòèÿ.

Íà ìèêðîñòðóêòóðó ïîêðûòèÿ âëèÿþò ãðàäèåíò òåìïåðàòóðû è ñêîðîñòü çàòâåðäåâàíèÿ ðàñïëàâà.

Òåìïåðàòóðíûé ãðàäèåíò â âåðõíåé ÷àñòè ïîêðûòèÿ ñîñòàâëÿë ïðèìåðíî îäíó òðåòü îò ãðàäèåíòà â

íèæíåé ÷àñòè, òîãäà êàê ñêîðîñòü çàòâåðäåâàíèÿ áûëà â âîñåìü ðàç âûøå â âåðõíåé ÷àñòè, ÷òî ïðè-

âîäèëî ê îáðàçîâàíèþ ìåëêèõ çåðåí â âåðõíåé îáëàñòè. Â öåëîì, âûñîêîñêîðîñòíàÿ ëàçåðíàÿ íàïëàâêà

ïîçâîëèëà ïîëó÷èòü áîëåå êà÷åñòâåííóþ è ðàâíîìåðíî âûðàùåííóþ ìèêðîñòðóêòóðó ïî âñåé âûñîòå

íàïëàâêè.
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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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