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Fig.1 Construction of virtual assembly prototype model based on process state transition
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Fig.2 Multi-source heterogeneous data acquisition and processing method for assembly virtual

prototype construction
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Fig.4 Synchronous modeling method of virtual-reality fusion for assembly prototype system
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Fig.5 Visual modeling method of assembly process and assembly quality state
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Fig.6 Comprehensive construction of virtual assembly prototype integrating dynamic

assembly process, assembly operation and on-site physical characteristics
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Construction and Actualizing Techniques on Virtual Assembly Prototype for
Aeronautical Thin-Walled Structure With on-Site Physical Characteristics

GUO Feiyan', XIAO Qingdong’, LI Hao’, ZHENG Luhan’, ZHANG Shuo'
(1. University of Science and Technology Beijing, Beijing 100083, China;
2. AVIC Manufacturing Technology Institute, Beijing 100024, China;
3. Beijing Xinghang Mechanical-Electrical Eqiupment Co., Ltd., Beijing 100074, China)

[ABSTRACT]

performance assembly of aeronautical thin-walled structural component with low stiffness, construction and actualizing

Aiming at the problems of lacking of site physical characteristic data and model foundation for high-

techniques for virtual assembly prototype for aeronautical structures with on-site physical characteristics constraint were
studied. Firstly, the technical connotation and construction framework of virtual assembly prototype were defined. Its
essence was a highly quasi reality digital twin assembly system, which could not only carry out multi-scale assembly
geometric and physical quantity simulation in virtual environment, but also analyze and verify assembly performance
in advance. Secondly, high fidelity and dynamic construction on virtual assembly prototype for aeronautical thin-
walled structure fused with on-site physical characteristics was elaborated from four implementation plans, i.e. multi-
source heterogeneous assembly data acquisition and processing, multi-class assembly digital twin integrated modeling,
synchronous modeling of linking virtual with reality for assembly prototype system, visual modeling of assembly process
and assembly quality condition. Finally, the “double line” and “different classification” comprehensive construction
measures of virtual assembly prototype were adopted, which could provide the data/model basis for the virtual simulation
during the assembly process and the accurate control of assembly quality. With the above research, a solid foundation for
active real-time control of assembly quality can be established.

Keywords: Aeronautical structure assembly; Virtual assembly prototype; Digital twin; Double-line construction;

Multi-level virtual-real fusion
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