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Phase-field Modeling of Thermal Fracture
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Numerical Examples of Crack Propagation

In-house Codes Verification with Benchmark Test Problems
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Extended phase-field models with high accuracy are developed to investigate 
thermal-induced fracture in functionally graded composites.

The proposed models are validated against experimental results, demonstrating 
excellent agreement in fracture behavior.

The temporal evolution of strain energy, fracture energy, and stress distribution during 
crack propagation is comprehensively examined.

A phase-field formulation incorporating general curved shell kinematics is firstly 
developed to model dynamic ductile fracture.

A refined alternate minimization scheme is introduced to efficiently simulate 
large-deformation fracture processes.

The approach is validated through numerical reproduction of dynamic fracture 
experiments, demonstrating accurate prediction of complex failure patterns.
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Thermoelastic Vibration StabilityTopic #1 Thermoelastic Buckling StabilityTopic #2
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Shell Geometry and Field Interpolations

Numerical Examples

SPLR and RACM for Thermoelastic Buckling

This study proposes a stability-preserving load regulation (SPLR) scheme to address 
the limitations of existing approaches in capturing thermoelastic vibration behavior 
of coupled systems.

It further extends the framework to frequency-based problems that cannot be reliably 
solved without consistent consideration of both eigenfrequency and thermal stability 
effects in coupled systems.

It comprehensively broadens the applicability of the method to encompass 
multimaterial configurations and fully 3D modeling.

A comprehensive framework is established for structural stability, enabling consistent 
integration of thermoelastic buckling shell analysis.

A novel SPLR is proposed to maintain spectral consistency and numerical stability, 
eliminating complex-valued decoupled buckling load factors and ensuring reliable 
stability evaluation throughout the process.

The refined adaptive continuum method (RACM) is extended to coupled multiphysics 
systems, and a refined stabilization technique is introduced to suppress artificial 
buckling modes. 

Generalized SIMP-based Multimaterial Model

SPLR for Thermoelastic Free Vibration
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Comprehensive Study of Spectral Thermoelastic Stability 
in Structural Multimaterial Topology Optimization
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GAN Multi-resolution Network 3D Rodent Activity Experiments 

Energy based Multi-resolution Diffusion

GAN based Multi-resolution 12-lead ECG 
Reconstruction Topic #1 3D-CNNNet for Rodent Activity Tracking in 

Vaccination Effect Experiments  Topic #2

Novel structure using GNN and CNN in a multi-resolution approach for accurately 
modelling the relationship between 12-lead ECG signals. 

Encoder layers update the edge while decoder update nodes, constraining the 
reconstruction to the harnessed relationship between leads.

A novel Diffusion architecture that combines discrete wavelet transform and diffusion 
to reconstruct the signal in a multi-scale approach.

Novel structure using 3D CNN for direct spatial joint position prediction for rodents.

Application aimed at verifying vaccine effectiveness by performing statistical     
analysis of rodent pose estimation data collected over time from two experimental 
groups: a non-treatment control group and an MCAO treatment group.
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Application of Artifical Intelligent in ECG STEMI Diagnosis 
and Automatic Rodent Tracking for Clinical Experiments 



DNA Automation Technology for Programmable
Wireframe Origami and Higher-order Assemblies

DNA Nanotechnology

DNA Automation Technology Section #1 Modular Assembly with ATHENASection #2
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Higher-Order DNA Assemblies

Automated Design Algorithms

Design Software in DNA Nanotechnology

DNA nanotechnology enables the construction of nanoscale structures with precise 
spatial control.

DNA automation tools streamline sequence generation, scaffold routing, and staple 
assignment, reducing manual design time from weeks to minutes.

Automated DNA design algorithms now make it possible to generate complex 2D 
and 3D wireframe architectures rapidly and reliably, accelerating research in 
molecular engineering, bio-nanofabrication, and programmable nanomaterials.


