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Âëèÿíèå êîãåðåíòíîé äâîéíèêîâîé ãðàíèöû
íà âûñîêîòåìïåðàòóðíóþ ïîëçó÷åñòü ñòàëè 321SS
(12Õ18Í10Ò), íå ñòàáèëèçèðîâàííîé òèòàíîì
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Äëÿ èññëåäîâàíèÿ èñïîëüçîâàëè êîììåð÷åñêèå ïëàñòèíû èç íåðæàâåþùåé ñòàëè 321 (12Õ18Í10Ò), êî-

òîðûå ïîäâåðãàëèñü îáðàáîòêå ìåòîäîì èíæåíåðèè ãðàíèö çåðåí (ÈÃÇ). Îáíàðóæåíî, ÷òî äîëÿ äëèíû

ãðàíèö ðåøåòêè ñ íèçêèì çíà÷åíèåì � óçëîâ ñîâïàäåíèÿ (�3 + �9 + �27) óâåëè÷èëàñü ñ 39,3 % (äî îá-

ðàáîòêè ÈÃÇ) äî 75,9 % (ïîñëå îáðàáîòêè ÈÃÇ), à äîëÿ êîãåðåíòíûõ ãðàíèö �3 óâåëè÷èëàñü ñ 26,2 %

äî 58,1 %. Èñïûòàíèÿ íà ïîëçó÷åñòü ïðîâîäèëè ïðè 550 °C ïîä äåéñòâèåì ðàçëè÷íûõ íàïðÿæåíèé íà

îáðàçöàõ ñòàëè, íå ñòàáèëèçèðîâàííîé òèòàíîì. Ðåçóëüòàòû ïîêàçàëè, ÷òî ñîïðîòèâëåíèå âûñîêî-

òåìïåðàòóðíîé ïîëçó÷åñòè ñòàëè âîçðàñòàåò áîëåå ÷åì íà 70 % ïîñëå îáðàáîòêè ÈÃÇ. Àíàëèç ìåòî-

äîì äèôðàêöèè îáðàòíîãî ðàññåÿíèÿ ýëåêòðîíîâ è íàíîèíäåíòèðîâàíèÿ ïîêàçàë, ÷òî êîíöåíòðàöèÿ

íàïðÿæåíèé ïîëçó÷åñòè íà êîãåðåíòíûõ äâîéíèêîâûõ ãðàíèöàõ (ÊÄÃ) íèæå, ÷åì íà ñëó÷àéíûõ ãðàíè-

öàõ çåðåí, ÷òî ñíèæàåò âåðîÿòíîñòü îáðàçîâàíèÿ ïóñòîò èëè òðåùèí íà ÊÄÃ. Êðîìå òîãî, ÊÄÃ îêà-

çûâàþò ïîäàâëÿþùåå äåéñòâèå íà ðàñïðîñòðàíåíèå òðåùèí íà ãðàíèöàõ çåðåí. Ðåçóëüòàòû ýòîãî èñ-

ñëåäîâàíèÿ èìåþò âàæíîå çíà÷åíèå äëÿ óãëóáëåíèÿ ïîíèìàíèÿ ðîëè ÊÄÃ â âûñîêîòåìïåðàòóðíîé äå-

ôîðìàöèè ïîëçó÷åñòè ìåòàëëè÷åñêèõ ìàòåðèàëîâ c ÃÖÊ-ðåøåòêîé áåç âòîðè÷íûõ ôàç â ñòðóêòóðå.

Êëþ÷åâûå ñëîâà: àóñòåíèòíàÿ íåðæàâåþùàÿ ñòàëü AISI 321 (12Õ18Í10Ò); èíæåíåðèÿ ãðàíèö çåðåí; êî-

ãåðåíòíûå äâîéíèêîâûå ãðàíèöû; âûñîêîòåìïåðàòóðíàÿ ïîëçó÷åñòü.
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ëå “Metal Science and Heat Treatment”, November,
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This study used commercial 321 stainless steel plates as raw materials and subjected them to Grain boundary

engineering (GBE) treatment. It was observed that the length proportion of low � value coincidence site lat-

tice boundaries (�3 + �9 + �27) increased from 39.3 % before GBE treatment to 75.9 % after GBE treat-

ment, with the proportion of coherent �3 boundaries rising from 26.2 % to 58.1 %. Creep tests were conducted

on samples without titanium stabilization treatment under various stress conditions at 550 °C. The results in-

dicated that the high-temperature creep life of the material improved by more than 70 % following GBE treat-

ment. Electron backscatter diffraction and nano-indentation analysis showed that the creep stress concentra-

tion at coherent twin boundaries (CTBs) is lower than that at random grain boundaries, reducing the likeli-

hood of creep voids or cracks forming at CTBs. Furthermore, CTBs have a suppressive effect on the propaga-

tion of grain boundary cracks. The results of this study are significant for advancing our understanding of the
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role of CTBs in the high-temperature creep deformation of face-centered cubic metals without precipitated

phases.
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