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With the continuous development of epoch, the field of construction machinery is also in constant progress and update, due to 

the increasing types of mechanical products, so the application of mechanical products in various industries in the society is 

also more and more widely. However, the increase of mechanical products not only led to social development, but also 

brought some disadvantages. Although the use of mechanical products can bring people a certain degree of convenience, but 

the environment is constantly deteriorating, excessive exploitation of resources leads to resource waste, the production process 

of waste gas emissions pollution of the environment. Therefore, in order not to damage the environment in the process of 

development, the most important problem to be solved is how to design a low-carbon environmental protection requirements 

of construction machinery automation control system. In order to solve this problem, an optimization scheme of construction 

machinery automation control system based on low carbon environmental protection requirements is designed. The 

optimization method of construction machinery automation control system under low carbon environmental protection 

requirements is studied and analyzed mainly from the aspects of material selection, accessory selection, technical improvement 

and hydraulic system. 

Low carbon environmental protection requirements; engineering machinery; automation; control system; optimize 

1 Introduction 

The development of society has pushed human beings into a period of transition from industrial civilization to 

ecological civilization. Advocate low carbon economy energetically, build zoology civilization, become the main 

melody of this one period. As the largest developing country in the world, China is also confronted with the dual 

tasks of industrialization and ecology. To vigorously promote the development of low-carbon economy and build a 

resource-conserving and environment-friendly society has become an important part of the strategy of sustainable 

development. Accordingly, advocating and practicing low-carbon life in the aspect of life has become every 

citizen’s obligatory environmental responsibility in the construction of ecological civilization era. 

Since the beginning of the new century, China has gradually increased the intensity of national construction, which 

has played an obvious role in improving the quality of people’s lives and the current situation of people’s lives. 

However, with the continuous innovation of modern science and technology, the rapid development of society and 
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industry, and the peak level of national economic development, the disadvantages of most mechanical products 

have gradually emerged, the subsidiary harmful products will destroy the natural environment on which human 

beings rely for survival. (Gawali and Shinde, 2018)Continuous innovation in science and technology at the present 

stage has liberated a large number of labor force and improved the social production level and product quality, but 

there is still a lack of relevant environmental protection, low-carbon and humanized innovative technology 

integrated into mechanical products at the present stage to control and improve the safety environment of workers 

and social environmental problems. In order to conform to the development trend of society, it is imperative to 

integrate environmental, low-carbon and humanized elements into the design of automatic control system of 

construction machinery. 

Hongtao Liu published an article in the Ekoloji (Issue 107, 2019), entitled “Gini Coefficient Analysis of Regional 

Differences in Energy Utilization under the Concept of Low-Carbon Ecological Environmental Protection”, Based 

on the gini coefficient, this paper analyzed the quantitative results of regional differences in energy utilization in 

China under the concept of low-carbon environmental protection. Accorded to the current situation of energy 

utilization in China, the econometric model of energy utilization under the concept of low-carbon environmental 

protection was constructed. This model was used to calculate the energy utilization status of different regions in 

China, and an analysis model of influencing factors of regional energy utilization difference was established. After 

analyzed the influence of various factors on the difference of energy utilization under the concept of low-carbon 

environmental protection, the regional difference of energy utilization under the low-carbon environmental 

protection was analyzed by using the gini coefficient. The research of this paper showed that the regional 

difference of energy utilization under the concept of low-carbon environmental protection in China is related to the 

overall level of regional economic development and the degree of regional industrialization. Inspired by this 

article, the low carbon environmental protection concept as the guiding ideology, the construction machinery 

automation control system optimization research. 

Han et al. presented an analysis of the design of an automatic control system for off-line construction machinery 

based on CAN. This paper analyzed the design of automation control system of construction machinery based on 

the general line of CAN, introduced the framework structure and working principle of the system, and expounded 

the specific design idea from the perspective of CAN bus design, other hardware design and software design. 

Taked the mechanical arm as an example, the design and implementation of the automatic control system of the 

engineering manipulator based on CAN bus are discussed. However, the system had a high degree of 

environmental pollution. Bai and Xu designed a construction machinery attitude control system based on wireless 

sensor network. This paper introduced the basic principle of wireless sensor network based on ZigBee wireless 

communication protocol, and designed an attitude control system of engineering machinery which combines 

wireless sensor network and MEMS technology. In this system, MEMS acceleration sensor and gyroscope were 

connected with wireless sensor nodes to measure parameters such as mechanical inclination angle, rotation rate and 

rotation angle, and to monitor mechanical posture. The wireless sensor network noded follow the ZigBee wireless 

communication protocol to communicate, and transmit attitude data to the human-machine interface display 

through the sink point. However, this method consumes a large amount of energy. 

In view of the existing automatic control system of construction machinery in the design did not take into account 

environmental protection, low carbon, based on low carbon environmental requirements of the construction 
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machinery automation control system optimization method. 

2 Idea Description 

2.1 Humanization and environmental protection optimization of automatic control system of construction 

machinery 

2.1.1 Pay attention to the material selection of mechanical equipment 

To do a good job in environmental protection, it is necessary to check the design source of construction machinery 

and equipment, pay attention to the material selection of machinery and equipment, and always take pollution-free, 

recycling and reuse as the basic principle of material selection. Strictly implement the theme and purpose of 

environmental protection, pay attention to all aspects of mechanical equipment, according to the actual needs of 

mechanical design, select practical, pollution-free, recyclable material resources, strict, discard non-recyclable 

materials (Men2018). In particularly, the selection of mechanical equipment structure, we must strictly ensure that 

the mechanical equipment is low carbon environmental protection, non-toxic and harmless。Only in this way, can 

effectively ensure the use of mechanical equipment life efficiency, to avoid environmental pollution, noise 

pollution and other problems. For example, the role of copper alloys can be fully considered in the optimization of 

automatic control systems of construction machinery. Copper alloys mainly include bronze and brass, among 

which brass is an alloy of copper and zinc, and contains a small amount of manganese, aluminum, nickel, etc., with 

good plasticity and fluidity, which can be effectively used in rolling and casting (Li et al. 2016). And the friction 

and corrosion resistance of bronze is also better, can also be used in rolling and casting. Rubber is elastic, can 

absorb more impact energy, used as coupling or shock absorber elastic components, belt transmission belt, etc. 

2.1.2 Pay attention to mechanical equipment accessories selection 

The selection of mechanical equipment accessories has always been the key content of mechanical design, is an 

indispensable work of mechanical equipment components, especially the motor, should always adhere to the 

principle of non-pollution, recyclable. Motors with less pollution, less waste discharge, less noise and lower fuel 

consumption are selected to ensure the effective operation of mechanical equipment (Chena et al. 2018). Therefore, 

in the process of optimizing the automatic control system of construction machinery, modern mechanical science 

and technology should be adopted to fully study the technology of shock absorption and noise reduction, so as to 

ensure the noise and pollution minimization during the operation of mechanical equipment and effectively improve 

the operation quality and efficiency (Wang et al. 2018). Double cylinder filter is an indispensable device in the 

pipeline system of conveying medium. Its function is to remove the mechanical impurities in the medium and 

protect the fittings on the pipeline of equipment from wear and blockage. To this kind of filter choose, should 

notice filter volume is small, filter eye is fine, resistance is small, efficiency is high, installation overhaul is 

convenient, cost is low, exhaust time is short wait for basic element, its inside part must be comprised by stainless 

steel, assure the movement effect of mechanical equipment, prolong the service life of mechanical 

equipment(Degui and Qun 2018)。 

2.1.3Pay attention to the technical improvement of mechanical equipment 

(1) Research and develop shock absorption and noise reduction technology for mechanical equipment 

Research and develop shock absorption and noise reduction technology for mechanical equipment. In the process 

of using mechanical equipment, it is easy to produce large noise and vibration, which not only affects the physical 

and mental health of operators, but also affects the life and production of people around the construction 

(Chundi2016). Therefore, in the process of optimizing the automatic control system of construction machinery, we 

should fully consider the characteristics of mechanical equipment, pay attention to humanized design, and select 

appropriate materials. Use modern technology, reduce the noise and vibration of mechanical equipment, ensure 
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that operators in a good working environment, so that people’s life and production in a small interference, improve 

the efficiency of mechanical equipment and production quality. 

(2) Pay attention to the daily maintenance and repair of hydraulic system 

Hydraulic system is an important part of the automatic control system of construction machinery and an 

indispensable part of the operation of mechanical equipment. To extend the service life of the hydraulic system, 

ensure the working performance of the hydraulic system, completely depends on the daily maintenance and repair 

of the hydraulic system. Daily maintenance and repair in place, is to avoid the failure of the hydraulic system is an 

important means to improve the hydraulic system can be used to a large extent. Do a good job of cleaning and 

maintenance of the hydraulic system, in order to effectively control the internal oil temperature rise in the 

hydraulic system, reduce the number of oil replacement and replacement time, in order to effectively extend the 

service life of the hydraulic tank. In the hydraulic system of construction machinery, the pressurized hydraulic oil 

tank is mainly used in the mechanical equipment, which can well block the dust, air and moisture in the external 

environment and avoid the pollution of the oil tank. The selection of hydraulic system components for the use of 

the hydraulic system also plays a crucial role, in general, is the choice of strong corrosion resistance, excellent 

performance of the material, the material formed parts can be very good to avoid leakage pollution. 

(3) Design environmental protection and scientific hydraulic system 

In the process of optimizing the automatic control system of construction machinery, the design of hydraulic 

system should always adhere to the principle of humanization and environmental protection as a guide. Pay 

attention to the application of modern technology, such as hydraulic hydrostatic drive technology, modern 

hydraulic load sensing technology. To the hydraulic system control parts, executive parts and other energy-saving 

design, to avoid excessive consumption of energy, so as to achieve the construction machinery automation control 

system in the hydraulic system of low carbon environmental protection, to ensure the operation of mechanical 

equipment energy-saving effect. 

(4) Improve daily maintenance and follow-up of hydraulic system 

The service life and performance of the hydraulic system depends largely on whether the routine cleaning and 

maintenance of the hydraulic system is correct. The main purpose of daily cleaning and maintenance of the 

hydraulic system is to control the internal oil temperature can be uniform rise, extend the time of oil replacement, 

extend the service life of the hydraulic tank. In generally, the hydraulic system adopts pressurized hydraulic oil 

tank, which can effectively prevent the dust, air and moisture in the external environment from entering the 

pollution oil tank. The correct selection of hydraulic system parts is also very important, from the corrosion 

resistance, high performance of the parts of the material can effectively ensure that there is no leakage pollution. In 

addition, the correct and reasonable design of the hydraulic system is particularly important. At present, the design 

of hydraulic system mostly adopts the advanced science and technology at home and abroad and the relatively 

cutting-edge design concept, which can completely ensure that the hydraulic system produces less oil waste in the 

process of operation, and can also reduce the wear of the hydraulic system in normal operation to the greatest 

extent. 

3 Conclusions 

With the continuous progress and development of science and technology, in the field of automatic control of 

construction machinery has been unprecedented development and progress, machinery products are more diverse, 

more modern form of operation, its application scope is broad. Mechanical equipment is a powerful tool to drive 

China’s economic development and has a direct relationship with people’s life and production. While driving 
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economic development, construction machinery and equipment also bring about a series of problems, such as 

environmental pollution, noise pollution and resource waste. Therefore, while ensuring economic development, it 

is particularly important to study the automatic control system of construction machinery under energy saving and 

environmental protection. 

The construction machinery industry is also in constant development and progress is to achieve mechanical 

automation is the inevitable trend of the development of The Times, can provide more convenient conditions for 

the country and society. In order to conform to the development process of society, construction machinery 

designers should devote themselves to realizing the application of modern and innovative design in the practice of 

optimizing the automation control system of construction machinery, giving full play to their intelligence and 

wisdom, and realizing their own value. The design concept of green construction machinery automatic control 

system will be an important concept for the sustainable development of related industries in China in the future. 
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