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Fig. 5 Force diagram of lap joint suture
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Table 1 Test results of basic properties of materials lap joint
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Fig. 10 The strength test of thermal bonding specimen after specimens stretching
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Manufacturing Technology for Large Load Spacecraft Soft Landing Airbag

YANG Xia"®, LI Shaoteng', JIA He"’, LIU Naibin', WANG Lei'

(1. Beijing Institute of Space Mechanics&Electricity, Beijing 100094, China;
2. Laboratory of Aerospace Entry, Descent and LandingTechnology, CASC, Beijing 100094, China)

Abstract: Combined with the configuration and high strength performance requirements of Mars omnidirectional soft landing

airbag, the paper focuses on a manufacturing technology for a soft landing airbag to land large load spacecraft. This paper takes
g pap g gy g g g p pap

Vectran high-performance composite material as an example, and uses the characteristics of manufacturing processes such as

sewing and heat sealing to design different overlapping surface structures. Through the control of the sewing and heat-sealing

process, the mechanical properties and air tightness of 9 kinds of overlapping surface structures are tested, and the optimal

structure of the combined lap joint (20mm) lap surface is obtained, and the strength efficiency is high as 85.9%. The overlapping

surface structure is used in the manufacturing process of such a landing airbag, and the spacecraft launch recovery landing test is

carried out. In the test, the model landing is stable without rollover and obvious rebound. After the test, the airbag and model

structure are in good condition without damage. The results verify that the feasibility of the overlapping surface configuration can be

used in the manufacture of a landing airbag for large load spacecraft.

Keywords: deep space exploration; cushion airbag: coating Vectran airbag material; molding technology

Highlights:

For the first time, the sewing non-thermal bonding process of Vectran materials was applied to cushion airbag products.

Break through the characteristics of single performance of airbag material splicing process.
Solve the problems of poor lap strength cloth matrix composites.
Verify the reliability of the key technology of combination splicing of high strength flexible fabric.

To realize the molding process of large complex deep space exploration total buffer airbag.
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