ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202508.00341

Diverse Benchmark Configuration-Driven Mesh
Deformation Method Postprint

Authors: Zheng Kaiwei, Tian Kuo
Date: 2025-08-24T00:00:00+00:00

Abstract

Due to advantages such as eliminating the need for remeshing and operational
simplicity, mesh deformation methods are widely applied in shape optimization.
However, for shape optimization design in compact design spaces, traditional
mesh deformation methods driven by a single baseline configuration are prone
to mesh element distortion, boundary mesh interference, and other issues, lead-
ing to mesh deformation failure and interruption of the shape optimization
process. To address these challenges, a mesh deformation method driven by
diverse baseline configurations is proposed. First, multiple baseline configura-
tions are constructed in the design space to obtain their corresponding mesh
models. Then, boundary nodes of the mesh models are selected as control
points, and each baseline configuration is independently deformed toward the
same target shape using radial basis function interpolation. Furthermore, mesh
element quality metrics are established to evaluate the deformed mesh models
of each baseline configuration, and the model with optimal mesh quality after
deformation is selected for analysis and subsequent shape optimization design,
with control point displacement as input and structural stress from analysis as
output. Finally, method verification is performed through a two-dimensional
axisymmetric turbine disk example. The results demonstrate that, compared
with traditional mesh deformation methods, the proposed method reduces the
mesh deformation failure rate by 59% and increases the weight reduction by
46%, thereby validating that the new method effectively reduces mesh deforma-
tion failure rates and ensures successful shape optimization implementation for
structures in compact design spaces.

Full Text

I notice that only the section header “## Preamble” was provided for cleaning.
No substantive text content appears to be included in your request.

chinarxiv.org/items/chinaxiv-202508.00341 Machine Translation


https://chinarxiv.org/items/chinaxiv-202508.00341
https://chinarxiv.org/items/chinaxiv-202508.00341

ChinaRxiv [$X]

To properly clean up the translation, I would need the full text that contains
the formatting issues you described (XML tags, watermarks, duplicate content,
etc.).

Could you please provide the complete text that requires cleaning? Once you
share it, I will: - Remove all XML/HTML tags and artifacts - Eliminate water-
mark text and duplicated sections - Ensure proper academic paragraph structure
- Preserve all LaTeX mathematics, citations, and section formatting - Maintain
an appropriate academic tone throughout

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202508.00341 Machine Translation


https://chinarxiv.org/items/chinaxiv-202508.00341

	Diverse Benchmark Configuration-Driven Mesh Deformation Method Postprint
	Abstract
	Full Text


