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Modeling Optimization of an Aviation Hydraulic Shell
Pipeline for 3D Printing

WANG Junrun, FU Chunyan, WANG Hui
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Abstract: The pipeline of aviation hydraulic shell intersects each other, the structure is complex, the processing is

difficult, and the processing cycle is long. In order to get rid of the limitation of traditional processing methods, 3D

printing oriented modeling design optimization is needed. Through the curve and surface algorithm based on

NURBS, a set of modeling optimization method suitable for hydraulic shell pipeline is established. The key line is

obtained by the method of edge line extraction, and the pipeline routing is designed based on the principle of redu—

cing the flow resistance and energy loss as much as possible. In order to reflect the advantages of 3D printing tech-

nology as the goal, to achieve product function and performance as constraints, the hydraulic shell pipeline model-

ing optimization is carried out, and the fluid simulation analysis is carried out. The results show that: after optimiza-

tion, the maximum local pressure of Z-shaped pipeline is reduced by 99.8%, the negative pressure area is signifi-

cantly reduced, and the flow velocity is reduced. The optimized hydraulic shell surface pressure distribution is more

uniform, the pressure loss is reduced by 53.2% , and the performance of the shell is significantly improved.

Key words: aviation hydraulic shell; 3D printing; NURBS curves; modeling optimization; pressure loss; negative

pressure area
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Fig.1 Comparison of vertical pipeline before and
after optimization
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Fig. 5 Comparison of Z—shaped pipeline with function
interface before and after optimization
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Table 3 Performance comparison of a hydraulic shell
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