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Springback Prediction of Rocket Frame Ring Based on Digital Twin
ZHANG Zaifang, ZHOU Liang
(Shanghai University, Shanghai 200444, China)

[ABSTRACT]
can seriously affect the qualification rate of the frame ring and the assembly accuracy of aerospace products, a digital twin-

In order to address the problem that the springback brought about by the bending of the rocket frame ring

based rocket frame ring bending springback prediction method is proposed. By constructing a twin model that matches the
actual production process of the rocket frame ring, establishing a communication relationship between the twin model and
the physical entity model, and realizing the mutual mapping between the twin model and the physical entity, so that the
data of the physical entity can be used to continuously modify the twin model. After the twin model has been diagnosed,
predicted, and evaluated, the simulation results can be output to the controller for state control of the physical entity, thus
achieving consistency between the twin model and the physical entity. The amount of springback in frame ring drawing
and forming is effectively reduced by providing real-time guidance on frame ring machining and forming, compared to
traditional modeling and simulation, digital twin technology has the advantages of short specific design cycles, high product
accuracy, high reliability, and low production costs.

Keywords: Digital twin; Rocket frame ring; Stretch bending forming; Springback prediction; Process parameter
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Digital Model Construction of Aviation Equipment for Collaborative
Manufacturing Cloud Platform
YANG Bo, ZHAO Chuang, KANG Ling, YI Lili
(State Key Laboratory of Mechanical Transmissions, Chongqing University, Chonqing 400044, China)

[ABSTRACT]
cloud platform manufacturing mode has been widely used in the field of aviation equipment manufacturing. In this mode,

With the development of cloud computing, internet of things and other technologies, collaborative design

there are semantic heterogeneity and data island problems among aviation equipment digital models, so it is difficult
to carry out semantic unified integrated expression. This paper analyzes the data involved in the business interaction of
aviation equipment enterprises under the collaborative design cloud platform mode, and describes it in four dimensions.
Then, the generation process of aviation equipment digital model is extracted through the whole life cycle business
interaction. Combined with ontology theory and meta modeling method, the construction principle and construction process
of ontology meta model are analyzed. Combined with the characteristics of aviation equipment life cycle and data types, the
aviation equipment ontology meta model for collaborative design cloud platform is constructed. Taking unmanned aerial
vehicle (UAV) equipment as an example, the UAV ontology model is constructed through ontology construction software
Protégé. The information in the whole life cycle of UAV is expressed with unified semantics, which verifies the correctness
of the construction method of aviation equipment digital model proposed in this paper.

Keywords: Aviation equipment; Network collaborative manufacturing; Cloud platform; Digital model; Ontology meta model
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