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ïîðîøêîâ: ìåõàíèçì è ïðîöåññ
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Ìåòîäîì ïëàâëåíèÿ in-situ ñ èñïîëüçîâàíèåì ãèáðèäíîãî ìèêðîâîëíîâîãî íàãðåâà ïîëó÷åíû ìåòàëëîêå-

ðàìè÷åñêèå ïîðîøêîâûå êîìïîçèòíûå îòëèâêè èç ïîðîøêà íà îñíîâå íèêåëÿ, àðìèðîâàííîãî 10 % SiC è

10 % Al2O3. Ïðåäâàðèòåëüíî ñìåøàííûå ïîðîøêè êåðàìèêè ìåòàëë — x % áûëè îòëèòû â ãðàôèòîâîé

ïîëîñòè â âîñïðèèì÷èâîé ñðåäå. Êîìïîçèòû â òå÷åíèå 15 – 20 ìèí ïîäâåðãàëè âîçäåéñòâèþ ìèêðîâîëí

2,45 ÃÃö ñ èñïîëüçîâàíèåì áûòîâîãî ìèêðîâîëíîâîãî àïïëèêàòîðà. Àíàëèç ìèêðîñòðóêòóðû îòëèâîê

âûÿâèë ðàâíîìåðíûé ðàâíîîñíûé ðîñò çåðåí ìåòàëëè÷åñêîé ïîðîøêîâîé ìàòðèöû íà îñíîâå íèêåëÿ è

ðàâíîìåðíî ðàñïðåäåëåííûå êåðàìè÷åñêèå ÷àñòèöû. Ëèòûå îáðàçöû èìåþò ìàëîå êîëè÷åñòâî âèäè-

ìûõ äåôåêòîâ, à èõ ïîðèñòîñòü íàõîäèòñÿ â ïðåäåëàõ 1,25 – 1,28 %. Îòëèâêè îáëàäàþò âûñîêîé

òâåðäîñòüþ, äîñòèãàþùåé 1200 HV. Ðåçóëüòàòû èññëåäîâàíèÿ ïëàâëåíèÿ ïîðîøêà è ëèòüÿ êîìïîçè-

òîâ in-situ ïîêàçûâàþò àëüòåðíàòèâíûé ýíåðãîýôôåêòèâíûé ïóòü äëÿ ïîëó÷åíèÿ êîìïîçèòîâ ñ ìå-

òàëëè÷åñêîé ìàòðèöåé.
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Microwave metal-ceramic in-situ powder casting process:
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The metal-ceramic powdered composite castings of nickel-based powder reinforced with 10 % SiC and 10 %

Al2O3 were successfully processed through in-situ melting via microwave hybrid heating route. The premixed

powders of metal — x % ceramics were cast in graphite cavity under suscepting environment. The composites

were developed within 15 – 20 minutes of 2.45 GHz microwaves exposure using domestic microwave

applicator. Microstructure analysis of developed castings revealed uniform equiaxed grain growths of nickel

based metallic powder matrix and uniform dispersed ceramic particles. Results revealed lower visible defects

in cast samples and porosity was in the range of 1.25 – 1.28 %. Microhardness studies revealed higher

hardness of 1200 HV. The present work on in-situ powder melting and casting of composites provides an

alternate energy efficient route for Metal Matrix composites processing.
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