‘MRS

1 H AR K< 2025
BEHMRRI A S
7 A 5-8 H, 2025

EE EI]

X::l

E15-T0 4000 L5 B & sa ik 28 14 7122 ™

EyIN:-N A
T E PR R
2L https://cmc2025.scimeeting.cn

W i
/’:r-:
W‘ i i e
. e Pl



H E M KK 2 2025 E15. FAihn 15 s K b i 244 75 2% N

E15. T4 T 5 BRE & S ik 28 4% 77 N A
eI kLR, mER. FRE. BEE. 2

E15-01
Damage and fracture in deformation-based materials processing
Mingwang Fu*
The Hong Kong Polytechnic University

Deformation of materials and deformation-based materials processing are one of the most practical
engineering activities and an efficient materials processing process, respectively. The latter, on the other hand, is
widely employed to fabricate net-shape or near-net-shape parts via plastic deformation of materials. In this
process, the design of deformed parts, deforming process and tooling, defect prediction and avoidance, and
product quality assurance and control are becoming more and more critical. All of these activities need to
consider the damage and fracture in the deformation of materials. Scientific insights into the formation and
occurrence of damage and fracture and an in-depth understanding of their mechanisms and behaviours are crucial
in terms of their prediction, control and avoidance. In this talk, the mechanisms of the initiation, coalesce and
growth of voids in the deformation of materials, the formation and occurrence of damage and fracture, and their
mechanisms, behaviours, and prediction and avoidance via experiment and simulation will be presented from the
aspects of state-of-the-art in damage and fracture research.
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The high-entropy alloys (HEASs) primarily composed of elements such as Ti, Zr, Hf, and Nb generally exhibit
a B2-type crystal structure, contributing to their enhanced strength. However, the limited ability of the B2 lattice
structure to accommodate plastic deformation leads to poor plasticity in this type of alloys. The
deformation-induced martensitic transformation (DIMT) occurring in the B2 lattice can effectively alleviate the
poor plasticity associated with these alloys. Our work focuses on the previously reported Ti49Zr20Hf15AI10Nb6
high-entropy alloy with DIMT mechanism, employing an improved elastic visco-plastic self-consistent model to
predict and analyze the macro- and micro-mechanical responses during uniaxial tension and cyclic loading that
includes loading, unloading, and reloading. The model results elucidate the stress-strain behavior and volume
fraction evolution of the parent phase and martensite phase during tension and cyclic loading, while quantitatively
assessing the contributions of transformation and dislocation mechanisms to plastic deformation. Additionally, it
explores the influence of back stress—a topic that is rarely addressed on the reverse process of martensitic
transformation and recoverable strain in this high-entropy alloy at the microstructural level. This model serves as a
theoretical analysis tool for HEAS that incorporate reversible phase transformation (RPT) mechanism, facilitating
the understanding of the evolutionary processes governing mechanical behavior at the microstructural level and
thereby guiding the enhancement of toughness in B2 lattice HEAs.
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Influences of ultrasonic vibration on the dislocation and texture evolution of pure aluminum subjected to
uniaxial compression
Mao Zhang*, Junru Shi, Lei Deng, Xinyun Wang
Huazhong University of Science and Technology

The influences of ultrasonic vibration on the evolution of dislocation and texture in pure aluminum during
uniaxial compression were studied by means of molecular dynamics simulation and experiments. The
microstructures under different ultrasonic amplitudes were characterized and simulated by uniaxially compressing
pure aluminum specimens. The results show that there is a threshold for the influence of ultrasonic amplitude on
dislocations. Less than the threshold, dislocation multiplication plays a dominant role; greater than the threshold,
dislocation annihilation becomes dominant. Furthermore, local stress concentration induced by ultrasonic
vibration forces grains to rotate. In the early stage of deformation, ultrasonic vibration increases the average
misorientation and weakens the texture strength. As the deformation intensifies, a strong texture is formed to
coordinate the plastic deformation.
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Micro-stress and strain analysis of Nickel-based superalloy GH4169 considering 6 phase precipitation by
crystal plasticity finite element modeling
Nengyong Ye*, Guangliang Zhang
Taizhou University

The micromechanical deformation behavior of the commercial nickel-based superalloy GH4169 has been
investigated in terms of the volume fraction, morphology and distribution of the & (Ni3Nb) phase. The main
objective of this work was to gain an understanding about the mechanisms of micromechanical deformation of the
superalloy at the grain scale. To that purpose, experimental and microstructural observations are relied upon to
construct realistic models of the polycrystalline superalloy microstructure using crystal plasticity finite element
method. It was found that the volume fraction of & phase gradually increases from 0.27% to 4.56% with the cold
rolling reduction increasing, i.e. 0% to 70%. The dominant morphology transitions progressively from short-rod to
spheroidal, and ultimately to needle-like configurations. And the distribution shifts gradually from intragranular
(primary location) — conventional grain boundaries — triple junctions. Stress concentration and strain
concentration exhibits characteristic features of Hard-soft Grain Strain Partitioning. The & phase impedes plastic
strain propagation, with markedly distinct affected zones: hard grains exhibit localized strain confinement, while
soft grains show extensive strain penetration.
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Effect of substrate heat treatment on the microstructure of Hastelloy C276 alloy produced by
spinning-additive hybrid manufacturing
Daoguang He*, Jibo Su, Xiao-yang Chen, Yongcheng Lin
Central South University

The laser-directed energy deposition (LDED) is employed to manufacture annular external ribs of
high-strength nickel-based alloys on the spinning matrix. The influences of annealing parameters on the
microstructural evolution of thin-walled spinning parts of nickel-based alloys are revealed. Microstructural
evolution mechanisms for the thin-walled spinning parts with different annealed microstructures during LDED are
analyzed. The results indicate that the formation of the strong <101> fiber texture of thin-walled spinning parts of
nickel-based alloys significantly affects the growth rate and morphology of columnar grains in LDED. With rising
of annealed time or temperature, the static recrystallization fraction of thin-walled spinning parts prominently
increases, the strength of <101> texture is greatly weakened. Thus, the proportion of <001> columnar grains
increase, and the grain size in the additive zone and substrate first decreases and then increases.
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