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Table 1 Fraction of low }CSL grain boundary in J75 alloy
under different process conditions (%6)
1000 C
10 min 20 min 40 min 60 min 120 min

>1 12 132 87 1.9 1.7 1.8 1.4
>3 40.2 352 391 59.4 61.2 60.2 65
>9 02 16 21 5.9 6.6 6.4 6.9
27 01 04 0.7 4 4 4.3 4.6
><<29 42.1 549 552 735 76.5 75.5 79.2

Note: SA-solution annealing (980 °C, 1.5 h+water quenching);
CR-5% cold rolling

>CSL SA CR

—>3-—>9 —>27—RGB Other Low )
Bl 1 SRR ELAS 075 A 4 P 1 5 TUREIE 4 A
Fig.1 Grain boundary character distribution of J75 alloy after

solution annealing (a) and single-step deformation heat

treatment (5% rolling + 1000 C, 120 min) (b)
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Fig.2 Observation areas of EBSD analysis
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Fig.3 Generation of the 3 in J75 alloy during annealing
treatments: (a) 1000 C, 15 min; (b) 1000 °C, 35 min;
(c) 5%; (d) 1000 °C, 15 min
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Fig.4 EBSD observation of the }'3ic+Y3—'9 in J75 alloy during annealing treatments: (a) 5%; (b) 1000 °C, 3 min; (c) 1000 C, 7 min

K5 Y3ictY9—-Y27 MIY9+Y3ic—) 3 bt e
Fig.5 EBSD observation of Y 3ic+>9—%27 and Y9+ 3ic—> 3 in J75 alloy during annealing treatments: (a) 1000 ‘C, 3 min; (b) 1000 C,
7 min; (c) 1000 °C, 11 min; (d) 1000 C, 25 min
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Fig.6 EBSD observation of the R+Y —R/Y in J75 alloy during annealing treatments: (a) 1000 ‘C, 15 min; (b) 1000 ‘C, 25 min;
(c) 1000 °C, 35 min
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Fig.7 Generation and evolution model of low Y CSL grain boundaries in J75 alloy
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Abstract: The researches in the area of grain boundary engineering were mainly focused on the relationship between process,
microstructure and properties. However, little attention had been paid to the formation and evolution process of low Y CSL grain
boundaries. To better understand the dynamic process, electron backscatter diffraction (EBSD) was used to analyze the grain boundary
migration and evolution in J75 alloy. Single-step deformation heat treatment with 5% pre-deformation and 1000 <C annealing was used to
increase the proportion of low-Y CSL grain boundaries to over 70%, and formed grain clusters with 3" orientation relationship to break
the connectivity of random grain boundaries. During the annealing process, the migration ability of ) 3ic was strong, and when it
encountered other >3, >'9 would be formed; in addition, >3 with Y9 would lead to) 3+>9— >27 or >9+>3—> 3 processes, and the latter
was more likely to occur. The > 3 regeneration was closely related to the > 3ic grain boundary; a mechanism for breaking the connectivity of
random grain boundary network was proposed. When random grain boundary met low > CSL grain boundary, R/Y would form. If the ratio
(R/X))<29, the connectivity of random grain boundaries network could be interrupted.

Key words: Fe-Ni based alloys; J75; low > CSL grain boundary; grain boundary character distribution; grain boundary evolution
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