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Advanced manufacturing has greatly expanded the design space of advanced aerospace
components by enabling both geometric freedom and spatially varying material
composition fields, which broaden the achievable property and performance spaces.
However, the nonlinear and high-dimensional coupling among composition, properties,
and performance creates a highly complex design space for conventional optimization
methods that rely on simplified parameterizations and costly repeated simulations. In this
talk, I will present a generative-model-based integrated design framework for functionally
graded blisks (blade-disk) targeting reusable turbomachinery operating under demanding
thermo-mechanical conditions. The framework combines materials informatics, lifting
simulations, and physics-guided generative modeling to enable performance-driven design
of graded composition fields. To provide physics-based guidance to the generative model,
I will discuss material and performance surrogate models trained using an Integrated
Computational Materials Engineering (ICME) dataset that incorporates experimentally
calibrated property models, lower-bound analysis, and finite-life fatigue predictions under
transient thermo-mechanical loading. | will further show how these surrogates are
integrated into a guided-diffusion optimization framework that generates graded material
architectures maximizing performance metrics such as elastic limits, shakedown limits, and
thermo-fatigue life while satisfying manufacturability and physical constraints. Finally, | will
share how this integrated approach enables efficient exploration of high-performance
graded designs that surpass monolithic configurations.

) ox of o
I R TS Pt eish ittt S Moderator Prof. YUN, GUN JIN(gunjin.yun@snu.ac.kr)



	슬라이드 1

