Modeling and Simulation EE#515H, 2023, 12(1), 451-460 Hans X
Published Online January 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2023.121043

~

ETFEM2FIS N FES LR RIEE

U ES
EHEERTORSENUR TR B, il

Weks HiH: 20224F12A30H; FHHEM: 20234F1H23H; &4 HM: 20234F1H30H

B

HWRERTE/LASTHGSENREEES, FEREREB HRRKRERHEE, X EEE, &
SCHRH —FhEE TP & 0 A S B AR PR K 7. B5E, WERPRIURARES S, A
RRRE NS HEMR LR HIK, HRERLAFNES, ARNMEEERSE, FFEETHRN
BRRZLBATTH: RE, GENLHSEENSARRRETH D &a, EJUTHRIE, ¥4
BN B = £/ ESHER . LHIRBZTERSET R NERESHEIRER I SN TS SRR
A, WHERR T RSHEURUMENE.

XA
FILASHT, S, TRy, HE

Rapid Construction of Volume Parameterized
Model Based on Plane Quadrilateral Division

Chuanji Kuang

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Dec. 30", 2022; accepted: Jan. 23", 2023; published: Jan. 30", 2023

Abstract

In the process of building a volume parametric model suitable for isogeometric analysis, there are
some prominent problems, such as tedious operation and long time. In order to solve these prob-
lems, this paper proposes a rapid construction method of volume parametric model based on
plane quadrilateral division. Firstly, the model contour parameters were extracted from the sketch,
and the curves were constructed with the extracted parameters. Secondly, the connection line au-
tomatic addition algorithm is used to create the internal and external contour connection lines,
and the model with defect is converted to zero defect. Then, the polygon contour is divided by the
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four-sided algorithm. Finally, through geometric operation, the two-dimensional surface is mapped
to the three-dimensional body parameterized model. An example shows that this method can quick-
ly obtain the full hexahedral parametric model with fewer model parameters and significantly
improve the efficiency of volumetric parametric model construction.
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Figure 1. Quick construction process of volume parameterized model
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Figure 2. Algorithm flow of automatic connection line generation
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Figure 3. Geometric domain inclusion relationship
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Figure 4. Improved ray method
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Figure 5. Geometric domain includes tree construction
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Figure 6. Line segment processing
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Figure 7. Schematic diagram of connection line generation
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Figure 8. Flow of four-sided partitioning algorithm
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Figure 9. Results of four-sided subdivision
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Figure 10. Construction process of volume parameterized model
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Figure 11. Schematic diagram of model construction
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Figure 12. Volume model and model quality
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