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Abstract. The airbag buffer landing device is an important part of the existing buffer device in China.
Its low cost, flexible and lightweight, safe and reliable excellent features play an important role in the
field of airdrop and aerospace. This paper summarizes the classification and research methods of the
current airbag buffer landing device, and systematically summarizes its advantages and disadvantages,
modeling and model optimization methods, airbag cushioning characteristics and so on, and puts
forward the development trend of the airbag buffer landing device.

1. Introduction

Airdrop is an action of using aircraft to transport military equipments and materials from the air to
the designated locations, which is a means of transporting weapons and supplies and equipments in
military operations. And in the country's construction, it can airdrop relief supplies to support remote
and traffic inconvenience areas, as well as disaster relief [1]. The landing cushioning device plays a
vital role in the safe landing of the equipment materials, and its main way is to use the structural energy
absorption device or buffer energy absorbing materials to transfer the landing impact energy, reduce
the landing impact force and the landing overload, so as to ensure the safeties of equipments. Therefore,
the principle, structure, advantages and disadvantages of existing landing buffers are summarized, and
the research methods are summarized, which are of great significance to the development of airborne
buffer devices.

2. Classification of Buffer Airbag

Landing buffer device can effectively compensate for the requirements of the descending speed of
the parachute, reduce its area and residence time, and reduce the possibility of air damage. And more
categories, according to the number of effective work can be divided into one-time and re-use of two
categories, and according to the main types of activities are divided into the following two categories
[2]: 1. Before landing to reduce the landing speed instantaneously.2. After landing absorption,
dissipation of landing energy. The details are shown in Figure 1.
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The airbag cushioning device has the advantages of flexibility, simplicity, light weight, low cost,
safe, reliable and reusable. And it is widely used in airdrop and aerospace, which is mainly the use of
compressed airbag deformation of the effective absorption of impact energy, and ensure the safe
landing of equipment. According to the structure can be divided into a vent type, no exhaust type and
with or without vent hole joint type, and according to the inflatable way can be divided into
self-inflatable and gas generator inflatable, its structure and advantages and disadvantages as shown in

Table 1.

Table 1. Airbag buffer structure advantages and disadvantages
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3. Research Methods

The process of airbag buffering is a complex process of nonlinear multi-factor coupling, which is
carried out by numerical simulation method and experiment. And the experimental method is tested by
observing and analyzing the relationship between the data processing and the fitting curve evaluation
parameters. And numerical simulation is based on the establishment and revision of the model, which
IS based on the analysis and modification of the characteristics. Finally, the improvement of the
guidance model and the selection of the parameters are compared with the experimental method and
the numerical simulation.

3.1 Airbag Models Establishment and Revision.

The accuracy of the model is very close to the simulation model of the model, and its accuracy
directly affects the final simulation results. Therefore, it is very important to establish the method and
simplify the algorithm.

Airbag Models Establishment.

There are control volume method (CV), arbitrary Lagrange-Euler method (ALE) and corpuscular
method (CPM). At present, most of the airbag simulation uses the control volume method (CV), which
is simple to model, but ignores the influence of airflow in the airbag. And the ALE method can
facilitate the flow field analysis, but its main problem is that the modeling process is more complex,
and the calculation of high cost. In recent years, a new corpuscular method (CPM) based on gas
molecular dynamics has been developed, K. Mroz and B. Pipkorn used the CPM method to simulate
the static expansion and impact test of the folded airbag. And the simulation results are in good
agreement with the experimental results [3]. Compared with the ALE method and the CV method,
although the particle method has its own advantages, but China for the method of research and
application is not much [4]

Airbag Models Revision.

Hong Huangjie, Li Jianyang et al have sought an alternative model [5] for the shortcomings of the
model established by the above method in the simulation simulation, That is, the application of
hypercube design method to radial basis function proxy model to participate in the original simulation
process, greatly simplifies the model and simulation of the amount of calculation, and verify the
effectiveness of the model. On the basis of this, the Monte Carlo method is used to evaluate the whole
buffer performance, and the response characteristics of the airbag cushioning system under various
working conditions are obtained quickly and easily when the simulation data demand is quite large.

He Qian et al use the D-optimal experimental design method combined with the Moving Least
Squares (MLS) constructor model [6]. In the case of simplified model and computational complexity,
the response of the airbag to strong impact load is well simulated. Based on this, the parameter
optimization analysis is carried out, and the conclusion that the maximum overload of the landing
increases with the initial pressure and shrinkage stiffness of the airbag is given.

3.2 Airbag Characteristics Analysis and Parameter Optimization

The characteristics of airbag directly determine the effect of landing buffer. The study of its
characteristics can reveal its inherent attributes, better control and master its external performance,
which provides theoretical support for rational modeling and optimization analysis. According to the
existing literature, Can summarize its main features are as follow [7-10]:

1. The maximum pressure of the airbag and the landing peak acceleration increase with the increase
of the land velocity, and the landing peak acceleration decreases with the increase of the load mass.

2. Exhaust area is an important parameter of the performance of the cushion airbag, the
performance of the exhaust port is relatively enhanced, and its reasonable design can effectively avoid
the rebound when the buffer.

3. The factors such as the mass of airdrop, the speed of landing, the area of the exhaust port, the
angle of the ground and the height of the airspace have a significant effect on the cushioning
performance of the airbag, and the factors are mutually coupled. And these links should be focused on
in the design and analysis.
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4. The elastic modulus of low elastic modulus in the simulation of its impact can not be ignored,
otherwise the corresponding value is low.

5. The design parameters that affect the cushioning effect of the airbag mainly include the main
airbag height, lateral width, the area of the exhaust hole, the weaving material and so on, and there are
multi-factor coupling phenomena, and the reasonable selection of the parameters can achieve the best
buffer effect. And the optimization method can be a single target method or multi-objective method.

4. Conclusion

Airbag landing buffer device because of its low cost, flexible and lightweight, safe and reliable
excellent features in the field of air and aerospace play an important role in the combination of test and
numerical simulation method, which has important practical significance in the future study. First, the
new simulation model construction method and simplified method of exploration, so that the operation
closer to the actual results, the second is the combination of airbags and other buffer devices, two or
more buffer device combination to make up for the airbag in the buffer process of the rebound, Flip or
failure, so that the buffer effect is more safe and efficient.
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