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MATERIALSAND METHODS

The as-received INCOLOY alloy 925, with a chemical composition of

42.4Ni-28.08Fe-21.42Cr-2.8Mo-2.24Cu-2.16Ti-0.5Al-0.34Si-0.05P-0.01C (wt.%),

was first solution-annealed at 1,100 °C for two hours, followed by water quenching to

obtain a homogeneous microstructure. The rod was then cut into small strips with

dimensions of 50 mm × 16 mm × 4 mm as the base material (BM). Afterward, the

BM samples were cold rolled with the height reductions of 5%, 7%, 10%, 15% and

20%, after which the plates were annealed at 1,050, 1,075, and 1,100 °C for one hour

and then quenched in water.

Deformed and annealed samples were cut to obtain a cross-section parallel to the

RD-ND surface for optical microscopy and electron backscattered diffraction (EBSD)

analysis. The metallographic observation was conducted on an Axiovert 200 MAT

Zeiss optical microscope. The EBSD samples were electrolytically polished using a

reagent composed of 90 mL sulfuric acid and 10 mL hydrofluoric acid. Afterward, the

EBSD tests were performed on a TESCAN MIRA3 scanning electron microscope

(SEM) equipped with an HKL-EBSD system with an accelerating voltage of 20 kV

and a work distance of 12 mm. It is worth noting that the EBSD scanning step size

was uniformly set to 1 μm. On the one hand, a larger step size is suitable for materials

with relatively large grain sizes, allowing for improved scanning efficiency. On the

other hand, it aligns with the cell size used in the subsequent cellular automaton

model. The calibration rate of each EBSD mapping was higher than 95%. Finally,

MATLAB and the corresponding MTEX toolbox were used in the picture rendering

and data analysis. In addition, a self-written MATLAB program was introduced to

learn the grain characteristics and dislocation distribution based on machine learning.


