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Study on low-cost precision assembly technology in domestic civil
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Abstract: As a core functional component of the aircraft structure, the nose directly affects the aerodynamic perfor-
mance, flight safety and ride comfort of an aircraft through its assembly quality. For the research and development
of domestic civil aircraft under the main manufacturer-supplier collaboration mode, cost control and precision con-

trol are the core prerequisites throughout the entire manufacturing process. Based on key aircraft technologies such

as digital assembly and measurement, this paper analyzes the key technical challenges in the research and develop-
ment of the nose for a new type of turboprop regional aircraft under cost constraints, especially the critical technical
problems in the structural assembly of the aircraft nose, and investigates elaborating the core contents of four key

technologies: module division, positioning solution, component measurement and product shape retention. Practi-

cal applications of the key assembly technologies are carried out. Results show that refined module division signifi-
cantly reduces the difficulty of process document preparation; optimized positioning solution design and component
posture adjustment system optimization save overall research and development costs; and product shape retention

technology prevents deformation in large opening areas. The study provides technical references for improving the

assembly precision, quality control and economic efficiency of civil aircraft noses.
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Fig.1 Division of process separation planes for nose fuselage
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Table 1 Identification list of tooling optimization
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Fig.2 Schematic diagram of hole pattern positioning
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Fig. 3 Positioning assembly tooling for lower components
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Fig. 6 Shape retention of nose landing gear bay
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Fig. 7 Shape retention of nose frame
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