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Bnuaxnue KorepeHTHOW ABOMHWKOBOW rpaHuLibl
Ha BbICOKOTEMMEpaTypHy0 non3yyectb ctanu 321SS
(12X18H10T), He cTabunNM3MPOBAHHOW TUTAHOM
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T VIHCTUTYT MHXXEHEPUM rpaHiL, 3epeH, DYL3AHCKMI TEXHONOTNYECKIIA YHIBEPCUTET, Dywxoy, KuTail
2 AHCTUTYT MaTepuanoBeaeHNs 1 nHxeHepun, Gywxoy, Kutaii

Jlns uccredosanus UCnonb306a1U KoMmepueckue niacmunsl uz nepoicaserowett cmanu 321 (12X18H10T), ko-
mopwie noodgepeanucy 06padbonxke memooom unxicenepuu epanuy seper (M13). Obnapysceno, umo 0onsa OnuHbl
2PaHUY peulemKu ¢ HUSKUM 3HaYeHuem Y, Y3106 cosnaoenus (L3 + X9 + X27) yseruyunace ¢ 39,3 % (0o 0o-
pabomku UI'3) 0o 75,9 % (nocne oopabomxu HUI'3), a donsa kocepenmuulx epanuy .3 yseauuuiacs ¢ 26,2 %
00 58,1 %. Hcnvimanusa na noazyyecmuv npogoounu npu 550 °C noo oeticmeuem pasiuuHulx HANpadjcenull Ha
obpazyax cmanu, He cmadUIUIUPOSAHNOU Mmumanom. Pe3ynomamul noxazanu, 4mo conpomueieHue 6blCOKo-
memnepamypHou nonzyiecmu cmanu ospacmaem oonee yem na 70 % nocne oopabomru UI'3. Anaruz memo-
oom Oughpaxyuu odpamuo20 paccesnus INeKmpoHo8 U HAHOUHOECHMUPOBAHUS NOKA3A, YO KOHYEeHMpayus
Hanpad)cenull non3yuecmu Ha KoeepeHmuvlx 08ounuxogwlx epanuyax (KAI) nudice, uem nHa cayuaunvix epanu-
yax 3epem, 4mo cHudicaem 8epoamHocms 0opazosanus nycmom uau mpewun na KT Kpome mozo, K/II" oxa-
3616a10M NOOAGAIOWee delicmaue Ha pacnpocmpanenue mpewun Ha epanuyax 3epen. Pezynemamut smoeo uc-
cre0osanis UMelom addcHoe 3Havenue O0ns yernyonenus nonumanus ponu KJI' ¢ evicokomemnepamyphoii oe-
Gdopmayuu nonzyyecmu memaniuieckux mamepuanos ¢ I'L[K-pewemxoii 6e3 mopuunvix ¢haz ¢ cmpykmype.

Knrouesnie cnosa: aycrenntHas Hepkaseromas cranb AISI 321 (12X 18H10T); unkeHepust TpaHul] 3epeH; Ko-
TepPEHTHBIC JIBOMHUKOBBIC TPAHUIIBI; BBICOKOTEMIIEPATYPHAS MOJI3y4YeCTb.
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Effect of coherent twin boundary on high temperature creep
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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 (X3 + X9 + X27) 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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