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The development of a 3D automatic routing system
for hydraulic pipelines on machine tools
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(1. Hubei Jiuzhou CNC Machine Tool Company Limited, Xiaogan 432000, China; 2. School of Mechanical

Engineering and Electronic Information, China University of Geosciences(Wuhan) . Wuhan 430074, China)

Abstract: The layout of hydraulic pipelines is an important step in the design of a hydraulic system. For
machine tools which have a complicated assembly model, manual routing takes a lot of time. But there
still exist some problems in the automatic routing module in three-dimensional design software. Those
modules are not universal and the shapes are nonintuitive. Besides, the system are not easy to operate.
To solve those problems, a 3D Automatic system for hydraulic pipelines on machine tools is developed.
By using SolidWorks platform and VB. NET environment, the parametric design for models of pipeline
spare parts is implemented based on secondary development principles and database technology. The in-
telligence layout for pipelines is implemented by using dynamic programming method and A-Star algo-
rithm. Besides, a table is provided in the program to present the data for length of pipelines. The pro-
gram is easy to operate, which effectively decrease workload for designing and shorten the design cycle.
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Fig.1 Framework of the automatic routing system
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Fig. 2 Function modules of the automatic rou-
ting system
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Fig. 3 Running interface of the automatic routing
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Fig. 6 Flow chart of the improved algorithm
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Fig. 8 Operation process for the routing module
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Fig. 12 Comparison of automatic routing and man-
ual routing on XGIL-1100 crankshaft grind-
ing machine
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