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Fig.1 Schematic diagram of air film holes in
aero-engine turbine blades
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Fig.2 Digital production line composition and structure
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Digital Production Line of Turbine Blade Air Film Hole Electric Discharge Machining

JI Xuezhuang', GAO Jian’, SUN Han’
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. Beijing Hanfei Aviation Technology Co., Ltd., Beijing 101307, China)

[ABSTRACT] Focus on the low pass rate and bottleneck of mass production in air film hole machining of aero-
engine turbine blade, breakthrough in adaptive machining system, intelligent network control system, equipment network
data interface, quick-change tooling and other technologies, based on the lean “U-shaped” layout, an electric discharge
machining digital production line for turbine blade air film hole machining was built, which has characteristics of
automation, digitalization, integration and intelligence. This line can realize “24 h unmanned production” and multi-model
collinear mass production. After 2 years of operation, various economic indicators such as the one-time inspection pass rate
and the comprehensive efficiency of equipment have reached the leading level in China, which has significantly improved
the productivity and pass rate, reduced the cost of blade machining, and the bottleneck of mass production of acro-engine
turbine blade was solved. The composition and architecture, key technologies and design process of the digital production
line for electric discharge machining are demonstrated, which has important reference value for the construction of the
digital production line of the aero-engine manufacturing industry.

Keywords: Aero-engine; Film hole of turbine blade; Digital production line of electric discharge machining; Adaptive

machining system; Intelligent network control system
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ZHAO Yang, FU Xiaolu, LIAO Qingmiao, [16] FS~FE, skEFE W0, 55 . gk based on digital twin[J]. Journal of Zhejiang

et al. Intelligent production management and T2 A RHLEZE A P~ 2R A58 [J]. WiVT University (Engineering Science), 2021, 55(5): 843-854.

Study and Realization of Production Line Control Mode Based on
Digital Twins for Aircraft Final Assembly

TANG Jianjun, JIN Zhuyun, SHI Qingin, XU Aiming, KUANG Lin,
SHI Yuanlong, ZHANG Haolong
(AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT] In order to continuously improve the operational performance of the aircraft final assembly production
line and promote the reform of the business model, this paper proposed a new management and control mode of aircraft
final assembly production line based on digital twin. Firstly, the evolution process of aircraft final assembly production
line from physical space to information space is analyzed, as well as the operation control requirements of production
line. Secondly, the digital twin composition of aircraft final assembly production line is expounded, at the same time, the
digital twin model of assembly production line is constructed based on five-dimension digital twin model. Finally, the
virtual model is established based on 3DMAX technology, and a digital twin system for final assembly is built by system
development technology. The mapping between physical entity and virtual space is realized by collecting the process data
of production line, and the digital twin technology in aircraft final assembly production line is preliminarily applied. The
results show that the control mode of aircraft final assembly production line based on digital twin plays an important role in
improving production efficiency and quality.

Keywords: Aircraft final assembly line; Control mode; Digital twin technology; Digital twin system; Virtual-real mapping
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