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Fig.1 Multi-satellite parallel mixed flow production mission of spacecraft structural products
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Fig.2 Rapid reconfiguration and adaptive scheduling system of production line based on digital twin
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Fig.4 Digital twin-based 3D visualization and monitoring of workshop
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Fig.10 Spacecraft structural parts machining workshop monitoring
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Discussion on Several Digital Twin Key Technologies in Automatic Fiber
Placement Based Liquid Composite Molding Process of Civil Aircraft
Composite Material Structures

LI Chen', QIN Tianliangl, JIA Xiwen', WANG Yan', CHEN Chengl, GAO Limin', XU Jifengl’2
(1. Beijing Key Laboratory of Civil Aircraft Structures and Composite Materials,
COMAC Beijing Aircraft Technology Research Institute, Beijing 102200, China;
2. Taiyuan University of Technology, Taiyuan 030024, China)

[ABSTRACT] Based on the concept and principle of digital twin, as well as the current promising manufacturing
technologies: Automatic fiber placement based liquid composite molding, by sorting and analyzing the key links of the
AFP—-LCM, this article elaborates on several key issues that urgently need to be solved in the establishment of digital twinning
for the manufacturing of composite material components in civil aircraft. It also proposes a systematic architecture for the
manufacturing technology of composite material structures in civil aircraft based on digital twinning. This paper discusses the
problems faced by the implementation of this technology from both technical and policy perspectives, and it provides strategics
for the practice in-depth of digital twinning technology in the field of composite material manufacturing in civil aircraft.

Keywords: Composites; Structure manufacturing; Automatic fiber placement based liquid composite molding (AFP—LCM));

Digital twin; Process twin
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Digital Twin-Based Production Line Reconfiguration and Adaptive Scheduling
Method for Spacecraft Structure Products

SUN Liansheng', GAO Qinglin’, WANG Lili', CHEN Jin’, LIU Jinshan', ZHUANG Cunbo’,

ZHANG Lei*’
(1. Beijing Spacecrafts Co., Ltd., Beijing 100094, China;
2. Beijing Institute of Technology, Beijing 100081, China;
3. Tianjin University of Commerce, Tianjin 300134, China)

[ABSTRACT] Aiming at the difficult configuration and planning scheduling of the machining production line of
spacecraft structural parts, as well as the high overall occupancy rate, low utilization rate and limited capacity improvement
of the production line, a digital twin based on the reconstruction of the production line of spacecraft structure products and
adaptive scheduling method is proposed. Based on the operation mechanism of “visual monitoring based on digital twin
+ rapid reconstruction of production line + adaptive scheduling of real-time perception” , the three key implementation
technologies of the above method, namely 3D visual monitoring based on digital twin, rapid reconstruction of production
line driven by task and workshop operation status data and adaptive scheduling based on reconstructed production line
and real-time perception data, are elaborated. Design and develop a virtual dynamic reconstruction system for intelligent
workshops based on digital twins to verify the effectiveness of the method.

Keywords: Machining workshop; Digital twin; Visual monitoring; Production line reconstruction; Virtual manufacturing cell;

Adaptive scheduling
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