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Abstract 
In recent years, with the development of economy and the improvement of people's 
living standard, the frequency of rural old house renovation and housing renewal is also 
increasing, and the proportion of labor cost in processing cost is also increasing. Saving 
manpower and improving work efficiency have become practical problems that rural 
small construction engineering teams urgently need to solve. According to the special 
requirements of rural residential construction environment, a new agricultural feeder 
was designed. The purpose is to improve work efficiency and reduce the labor intensity 
of workers. The device can realize automatic feeding and support for workers working 
at heights. SolidWorks modeling is used to carry out finite element stress analysis of the 
key component screw. With the development of urbanization in China and the 
continuous progress of agricultural machinery, this machinery has a good development 
prospect and application value. 
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1. Introduction 

The level of the feeder is largely dependent on the level of mechatronics technology, and its process 
and development trend are similar to those of mechatronics. In the 1960s, people used the 
achievements of electronic technology to improve the performance of mechanical products, which is 
the emergence of a simple semi-automatic feeding device [1]. The initial combination of machinery 
and electronics played a positive role in economic development. The 1970s and 1980s were the era 
of vigorous development of electromechanical technology. sufficient material basis. All countries 
begin to attach great importance to and support mechatronics technologies and products. In addition, 
various countries have attached great importance to the level of agricultural mechanization, and the 
feeder has been widely promoted and used [2]. In my country, in recent years, the development of 
large-scale equipment in the construction industry has been paid attention to by the state, and the 
development has been relatively rapid. Large-scale equipment such as concrete mixer trucks and 
concrete pouring machines have appeared successively. In cities, high-rise buildings are supported 
by large-scale equipment such as cranes. Most of them are small bungalows, and the feeding is mainly 
manual. At present, people pay more attention to interior decoration, but its automation equipment 
still hasn't made much progress. Although some companies try to develop some interior wall 
plastering sprayers, pneumatic stone blasting machines, hydraulic lift Platform, but can not meet 
people's requirements for decoration quality, can not achieve the effect of manual decoration, and 
equipment simplification has certain uses in the actual production process, but it cannot be used 
effectively [3]. At present, my country's rural building decoration mainly relies on simple foot 
brackets to assist workers in their work, so that the current situation of rural building decoration has 
been maintained at a backward level in the past ten years. At present, the rural building decoration in 
China has a high demand rate for equipment with small volume, high comprehensive utilization rate, 
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high efficiency, low cost and convenient maintenance, but there are few products on the market. In 
order to strengthen the development of semi-automatic mechanical equipment and assist workers to 
complete their work , reduce labor intensity and realize efficient operation, this paper designs a new 
type of agricultural feeder.  

In the decoration process, the feeder can move the whole machine by manual operation, and there is 
a platform operated by workers. In the operation process, the whole platform can be controlled to rise 
and fall as required, and it can also be sourced according to its independent feeding function. 
Continuous supply of required ash. The realization of this series of functions can meet the current 
conditions of rural building decoration, effectively help workers reduce the number of personnel 
required in the operation process, the workload is large, and can solve the fatigue caused by simple 
foot brackets during the work process. The device has the characteristics of miniaturization and 
simple operation, and has low requirements for the operator's educational level. It also caters to my 
country's macro planning requirements for agricultural mechanization, intelligence and semi-
automation, and with the continuous development of the construction industry, the development and 
utilization of semi-automatic feeders can obtain unprecedented market prospects and practical value 
[4]. 

2. Overall Structure Design and Working Principle Title 

2.1 The Main Components of the Feeder 

The feeder is mainly composed of a mechanical part and a control part. The mechanical part includes: 
servo motor, bottom motion system, feeding and conveying system, distribution box, hydraulic 
system and lifting platform, etc. Each part cooperates with each other to complete the feeding, 
platform lifting, body movement and fixing in the process of work. and other actions, so as to realize 
the effective operation of the entire working system [5]. The control part includes: touch screen, 
programmable logic controller (PLC), sensor equipment of silo and other control systems, so as to 
control the effective work of the whole mechanical part and achieve the purpose of semi-automatic 
operation. Input the required process through the controlled touch screen, and directly electrify the 
part to be worked through PLC intelligent control to directly complete the required operation. Using 
the intelligent operating system can effectively avoid the staff in the work process. The constant 
operation of the machine is a waste of time and energy and cannot guarantee its operational readiness 
[6]. In the process of lifting the platform and telescopic pallet, relying on manual operation can better 
meet the requirements of workers' operation and achieve the purpose of man-machine interaction. 

 

 
1.Outriggers 2. Wheel train part 3. Feeding and conveying system 4. Distribution box 5. Motor 

6. Feeding box 7. Toolbox 8. Touch screen control panel 9. Storage box 10. Jack 11. Work platform 

Figure 1. Entity model diagram of the new multifunctional agricultural feeder 
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2.2 Subsection Heading 

The use of small agricultural feeders as a small mechanical equipment in the current interior 
decoration industry can to a certain extent solve the problems of low work efficiency and high labor 
intensity caused by the lack of mechanical auxiliary operations in the current interior decoration 
industry. Semi-automatic operation mode is adopted to assist the work to easily complete the required 
workload, which greatly improves the operation efficiency and solves the problem that the current 
rural architectural decoration industry relies on a large number of workers to complete the 
construction period. The feeding machine relies on the programmable logic controller (PLC) 
commonly used in the industry during the work process, combined with a series of parameters set in 
the early stage of the work, and uses sensors to detect the raw materials in the storage bin when the 
worker is working, and according to the needs. The material feeding is completed by the owner, which 
can avoid the current situation of bloated personnel caused by simply relying on manual feeding. 
When the feeding silo is empty, it will automatically alarm to remind people to add raw materials to 
the feeding silo, forming a closed-loop working system. achieve automation.  

During the whole automatic feeding process, the sensor device continuously detects the raw material 
content of the silo, and feeds it back to the control system in real time. According to the parameters 
set by the control system, it is judged whether the feeding operation is performed or not. The whole 
process can meet the accuracy of the feeding process. Sexual work, its closed-loop control system is 
shown in the figure:  

 

 
Figure 2. Feeding flow chart 

 

Add a blank line above and below section headings and between paragraphs.Avoid headlines or 
single-line paragraphs on the machine, and it can also meet the needs of workers to take over manual 
operation directly during the operation process, and avoid that the whole process automatic operation 
cannot meet the needs of workers' operation. During manual operation, the platform can be raised and 
lowered; the movement and fixation of the whole machine; the extension and rotation of the support 
plate, wait for work. In addition, in order to better realize the human-computer interaction 
performance, the device can easily complete the operation of each part by using a more intuitive 
display screen during the design, and avoid the inconvenient operation of the machine due to the 
limitation of knowledge level. The effective combination of each module can assist workers to 
complete rural construction and decoration operations, improve work efficiency and reduce workers' 
labor intensity.Text is 10 point and justified. Each sentence ends with a period and a single space 
before the next sentence. 
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3. Mechanical System Structure Design 

3.1 Conveyor System Design 

The original purpose of the design is to realize the feeding process in the whole decoration process. 
At present, when the whole interior decoration industry uses simple foot brackets for decoration, it is 
necessary to manually extract the mixed raw materials to the working platform, and in the feeding 
process. It requires the cooperation of many people to complete it, which increases the labor intensity 
of the operators. In order to effectively solve the unnecessary burden brought by the interior 
decoration industry during the feeding process, the automatic feeding system is designed. The system 
is completed by the control terminal, the control system and the mechanical system. It can effectively 
help people in During the operation process, it can automatically complete the feeding, and can 
automatically complete the feeding when the staff lacks raw materials during the operation [7]. 

In the whole feeding system, the good operation of the mechanical system is the key to feeding. In 
the design process, the closed screw feeding conveying system can realize the feeding efficiently. 
The whole system includes a screw rod, a closed casing and a servo motor. They work together to 
control the operation of the servo motor by the control system when the storage box is short of raw 
materials. The change between low pressures can satisfy the suction of the bottom raw materials and 
the transportation of the raw materials in the shell during the feeding process. The completion of this 
process effectively realizes the entire feeding process, and its working mode breaks the traditional 
sense of need. Manual feeding brings a series of drawbacks such as large labor force and cumbersome 
work, which can continuously provide raw materials to workers on the work platform during the work 
process [8]. 

 

 
Figure 3. Schematic diagram of conveying device 

3.2 Conveyor System Design 

In order to avoid the disadvantages of low utilization rate of the whole machine caused by single 
design, according to the characteristics of interior decoration, some other functions can be added on 
the basis of independent feeding to realize multifunctional and miniaturized mechanical equipment. 
In addition to meeting specific functions, it can also better serve the staff.. Therefore, the lifting 
platform and fixed foot support that depend on the hydraulic system are added. They use mature 
hydraulic cylinders in the market to realize other auxiliary functions.. Better Realize the degree of 
mechanization of interior decoration. 

With the help of the hydraulic cylinder's large working stroke and strong controllability, the lifting 
work platform is designed to complement the feeding system and serve the interior decoration 
personnel. According to the operation characteristics of interior decoration, the entire hydraulic 
control system adopts manual operation. It can be adjusted to the specified height according to the 
needs of workers. It has the characteristics of high efficiency, speed and convenience. It also breaks 
through the fixed height of the original operating platform. The status of inconvenient operation [9]. 
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Its realization can easily meet the needs of workers to reach the specified height according to the 
height during operation, and the operator can complete the entire operation process on the operation 
platform, realizing the semi-automation of the interior decoration industry, and the application of the 
hydraulic system saves money. A lot of labor time to improve work efficiency. 

 

 
Figure 4. Platform hydraulic system diagram 

 

As a non-contact control system on the market, the hydraulic system can precisely control the 
telescopic operation of each part to drive the realization of each function, and lay a solid foundation 
for the efficient operation of the entire work. 

3.3 Design of Supporting Platform 

When workers work with traditional foot supports, they need to keep their heads up when dealing 
with the roof plane. This will not only cause workers to feel tired due to long hours of work, and 
cause hidden dangers to cervical vertebrae, but also lead to low work efficiency due to inconvenient 
operation.. Combined with the entire environmental space of the decoration industry and the 
characteristics of the machine, the platform is improved during the design process, and the support 
platform can be retracted into the platform when working on the four-sided wall, making the working 
machine more concise and easy to operate. The top decoration only needs to extend the support plate, 
the staff can lie down to work, reduce the discomfort to the cervical spine and facilitate the work of 
the workers to improve work efficiency, and the support plate of the head can also be rotated 
according to the needs of the workers. A certain angle makes the operation more convenient and more 
comfortable [10]. In this operation, manual adjustment is also carried out according to the needs of 
the workers, which can meet the requirements of different workers for their work. 

 

 
Figure 5. Support platform renderings 
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4. Finite Element Analysis of the Screw Rod 

The screw rod of the feeding conveying system is the main moving part in the feeding process. 
Considering that the screw rod may be deformed due to excessive internal force in actual work, in 
order to keep the whole feeder in a safe and stable working environment during the working process 
In the process, the finite element analysis of stress and strain is carried out on it, and the maximum 
work force that the feeder is subjected to in the real working process is predicted according to the 
analysis results, and targeted adjustment is made according to its working characteristics to achieve 
the best feeding time. Status [11]. Our simulation force in the early stage can effectively predict the 
requirements of the component during the acceptance process during the work process, and achieve 
a reasonable design to provide stability for the device. 

 

 
Figure 6. Stress simulation diagram of screw rod 

 

 
Figure 7. Screw rod strain simulation diagram 

 

Through the finite element force analysis of the screw rod, we can simulate the change of force and 
energy when each part of the screw rod changes, and can observe the maximum force that the screw 
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rod can bear in the working state. Let us better handle the conditions of each part in the process of 
designing the mechanical equipment, avoid some avoidable troubles in the working state, and use the 
dynamic force distribution curve in the acceptance process, so that we can better observe to the change 
in the energy of the screw when subjected to different forces. Provides reference for the optimization 
of the entire machine. 

5. Conclusion 

With the development of science and technology in our country, small and medium-sized machinery 
and equipment have gradually become an important trend in the development of machinery and 
equipment in our country. Agricultural mechanization is the most basic and most significant feature 
of modern agriculture. To promote agricultural modernization, we must first develop agricultural 
mechanization, which is the key and the only method of agricultural modernization. At present, the 
building decoration industry will develop in the direction of mechanization. This design accords with 
the theme of agricultural mechanization development, and is conceived and designed for the purpose 
of solving the low level of rural mechanization and reducing the labor intensity of workers. The 
overall layout adopts a car as the main structure, and effectively arrange the feeding module, platform 
module and motion module of the machine in each part. The various modules can be effectively 
combined in the operation process to form an operation auxiliary tool that combines feeding and 
support. The device can effectively reduce the labor burden of workers and improve labor efficiency, 
providing reference value for future research on the device. 
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