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Abstract: In the manufacturing process of mechanical products, assembly work plays an important role, and its cost can
account for 30% to 50% of the manufacturing cost. Assembly work also has a great impact on the final quality of products,
as it can simulate assembly process in advance, which is of great significance to ensure assembly quality and final product
quality. The application of manipulator also makes the assembly work more controllable. Based on SolidWorks 3D model
design software and its API interface, this paper proposes to use .NET programming language to control the manipulator,
and conduct assembly simulation of product parts, collision interference inspection and manipulator movement space path
planning. Finally, the optimal path for the manipulator assembly is generated. It greatly reduces the manual adjustment of
the movement of the manipulator, improves the final quality of the product, and is of great significance for accelerating the
development of the manufacturing industry.

Keywords: virtual assembly; six-degree-of-freedom (six-DOF) manipulator; bounding box; ant colony algorithm
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Fig.5 Joint coordinate system diagram of the manipulator
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Tab.3 Angle drive dimension parameters of the manipulator
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