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Abstract. This paper mainly demonstrates the development history, types and structure
composition, measurement and control technology, development requirements and prospects of
aeroengines. As the "flower of industry", acroengine is an extremely important scientific and
technological product in the new era. At present, in China, the measurement and control
technology has achieved a great breakthrough, but still needs to be improved. It has obtained
the view that there is much room for improvement in big data, energy conservation and
environmental protection, materials and efficiency in the future, and the application of variable
mode aeroengine, wear-resistant coating, intelligent manufacturing technology and hydrogen
fuel is also a possible development direction
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1. Introduction

Aeroengine is a highly complex and precise thermal machinery, which provides power for aircraft. At
present, acroengine is still the most important thing for people to research and strive for breakthrough.
This paper mainly introduces the basic classification and structure of aeroengines. This paper mainly
introduces the development history, structure composition, related technologies and future
development direction of aeroengines. The purpose of this paper is to make readers have a more clear
and systematic understanding of aeroengines, so as to better understand the relevant content of
aeroengines in the future.

2. Development history of Aeroengine

Aeroengine is a highly complex and precise machine, known as the "flower of industry". From the
steam engine to the internal combustion engine, then to the jet engine, and then to the output of
various types of aeroengines, the aeroengine has experienced many stages of development before it
has the present grand occasion [1].

3. Type and structure of Aeroengine
The types of acroengines mainly include piston engines, gas turbine engines and ramjets, as shown in
Figure 1.
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Figure 1. Type of aeroengine.

The structure of aeroengine mainly includes compressor, turbine, combustion chamber, inlet and tail n
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ozzle. As shown in Figure 2.
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Figure 2. Structure of aeroengine.

4. Testing technology of Aeroengine

4.1. Hardware composition, as shown in Figure 3
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Figure 3. Hardware composition of test technology(quoted from [2]).
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4.2. Software composition, as shown in Figure 4
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Figure 4. Test technology soft components(quoted from [2]).

4.3. Development prospect of aero-engine test technology

At present, the domestic aero-engine has made remarkable progress in the aspects of component
information acquisition function, real-time data acquisition capability, new test technology and
computer-aided test technology, but there is still a certain gap with western advanced countries, and it
still needs to be improved [2]. In the future, it can be developed in computer-aided technology,
artificial intelligence technology and testing technology.

5. Control technology of Aeroengine

5.1. Existing problems
Low degree of intelligent automation and low maturity of advanced key technologies

5.2. Development trend
Improve the precision of high-speed cutting, reduce the weight of control system components,
popularize adaptive control system and adopt distributed control system.

5.3. Application of control technology

On the track tracking control of rotorcraft, the experimental research shows that the Adaptive
Incremental backstepping sliding mode control is superior to the traditional backstepping control and
the fixed backstepping sideslip control. Even under the condition of fixed gain, it still has higher
robustness and can adapt to a variety of typical rotorcraft models, which is the reason why people
choose it [3].

6. Development requirement and Prospect of Aeroengine

6.1. Development in big data

Set up the integration and analysis function of big data system for all dimensional data and establish
the engine database of the manufacturer; Manage the data (including the whole machine, parts and
components) in the process of engine processing, manufacturing and assembly, so as to improve the
level of engine process manufacturing, reduce the dispersion of engine batch production and improve
the production quality of engine products; An engine repair database is established to manage the data
in the process of engine maintenance and overhaul, so as to find out the change rules of engine life and
performance, and solve the bottleneck problems restricting engine development such as large engine
performance attenuation [4].
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6.2. Energy saving and environmental protection

6.2.1. Noise pollution: for noise, we can use silencers (to reduce the volume) and high bypass ratio
turbofan engines (to reduce the engine speed). During flight, we can reduce the flight noise by taking
off with reduced thrust.

6.2.2. Air pollution: for gas emission, we can use low pollution fuel chamber, use hydrogen fuel and
improve fuel atomization quality [5].

6.3. Material requirements

6.3.1. In order to improve the thrust to weight ratio of aero-engine, we need to develop silicon carbide
composites with light weight, high strength and toughness, high temperature resistance, long life,
ablation resistance and oxidation resistance. CMC SiC is a new material with the advantages of metal
materials, ceramic materials and carbon materials. As a high-temperature thermal structural material,
CMC SiC can greatly improve the service temperature and strength. Now it is often used to make
engine hot end components, which can improve the combustion conditions and improve the
combustion efficiency. At the same time, it can also reduce pollution emissions. It is of great
significance for the manufacture of aero-engine. China has made great progress in the production of
SiC high fiber materials, but there is still a huge gap between China and developed countries in the
construction, verification and material application.

6.3.2. In modern science and technology, the harsh service conditions of high speed and high
temperature, long life and high reliability of the engine have increasingly increased the requirements
on materials. We should not only put forward requirements on the materials themselves, but also carry
out special treatment on the surface of parts, such as plating treatment, infiltration treatment, spraying
high-temperature coating treatment, sealing treatment, wear-resistant treatment and other technologies

[6].

0.4. Aeroengine efficiency improvement technology

In order to improve the propulsion efficiency of the engine as much as possible, it is necessary to
adopt higher mass flow and lower jet speed, that is, the engine is required to have larger radial size and
higher bypass ratio. So far, China has made breakthroughs in the following two areas:

6.4.1. A reduction gear box is arranged between the low-pressure turbine and the fan to facilitate the
speed balance between the turbine and the fan.

6.4.2. Redesign the turbine without stator. Each group of blades constitutes a first stage turbine, which
rotates in reverse with its adjacent stage [7].

7. Possible future development direction

7.1. Conception of variable mode Aeroengine
Overall scheme: Based on the conventional low bypass ratio high thrust turbofan engine, the dual rotor
distributed built-in start-up generator and turbine interstage combustion are adopted.

The following key technologies need to be broken through: 1. High energy density built-in
distributed start-up power generation integrated machine; 2. Variable mode near constant pressure
turbine interstage combustion technology; 3. High power energy storage and integrated flight
generator energy management technology; 4. Multi mode aeroengine control technology with high
electrification [8].

7.2. Preparation method of wear resistant coating

Wear resistant coatings are divided into anti-collision coatings and adhesion resistant coatings. At
present, the most widely used impact resistant coatings in aeroengine include cobalt / carbide coatings,
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chromium carbide tungsten carbide coatings and nickel chromium chromium carbide coatings. The
preparation methods mainly include plasma spraying and supersonic flame spraying, while the most
widely used adhesion resistant coatings are nickel chromium borosilicate coatings, It can be prepared
by plasma spraying [9].

7.3. Enlightenment of intelligent manufacturing technology on Aeroengine Design

The intelligent manufacturing mode has completely subverted people's traditional understanding of
aero engines. Its powerful digitization and intellectualization have greatly accelerated the development
of the aviation manufacturing industry [10]. Foreign countries have achieved excellent management
throughout the whole life cycle of products with the help of advanced product technologies. We
should learn advanced technologies and break through our own technological bottlenecks. To realize
intelligent manufacturing in China, on the one hand, we should improve our own technology, and on
the other hand, we should build and design infrastructure that conforms to the cycle development.

7.4. Prospect of hydrogen fuel used in air transportation

Advantages: the use of hydrogen fuel will not emit pollutants and will effectively improve the
greenhouse effect; It can effectively reduce the total fuel weight and fuel consumption and reduce the
load pressure [11].

Prospect: the application of hydrogen fuel aircraft is not entirely in the technical modification of
aero-engine and aircraft body, but mainly in the production, supply, storage and transportation of
hydrogen fuel. In particular, the technology for extracting hydrogen is not mature at present, but the
safety of hydrogen fuel is similar to that of traditional fuel.

8. Conclusion

The research and development environment of aero-engine is harsh, and the research and development
requirements are fine and demanding. At the same time, the requirements for research and
development personnel are high, and the design needs to be interdisciplinary.

We should pay more attention to aero-engine testing technology in the future.

We will "accelerate the independent R & D, manufacturing and production of aero engines and gas
turbines, and make unremitting efforts to build China into an aviation power", constantly improve our
independent innovation ability, and realize the transformation from an aviation power country to an
aviation power country [12].
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