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Abstract: China's industrial sector has made great progress after years of development, and the field of science and technology
has promoted the rapid growth of the industrial economy through technological upgrading. In the face of the new situation of
social development, the previous manual mode of operation can no longer meet the development of the times, so it is necessary
to make innovations in machinery manufacturing. Taking industrial production as an example, PLC technology is a new type of
technology that can greatly improve the efficiency of industrial production and enhance the productivity of enterprises, thus
solving the problems of production relations and productivity. It can be seen that in the future development stage PLC technology
can get better development, especially in the field of electrical control using PLC technology, can improve the safety of electrical
control devices, but also in the automation level, the level of efficiency has a good role in promoting. This article will focus on
the application status of PLC technology, and a detailed description of mechanical electrical control. The impact of this
technology on mechanical electrical control will be analyzed, focusing on existing control systems, such as FCS systems and
DCS systems, which are the more common types of control systems today. Finally, the specific application areas of the
technology in the mechanical electrical control system are analyzed, such as the basic control system of the DCS system and the
integrated control system. During the application of the above content will be affected by a variety of variable factors, around
which the analysis can be carried out to improve the automation level of mechanical electrical control devices.
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open control system, and has more innovative points, the

1. Introduction technology contains a variety of advanced technology types,

Automation technology plays a very important role in the such as computer digital communication, intelligent sensing
development of China's industry, which started in 1990. In the control technology, etc., the application of this technology to
field of production, computer control technology and the mechanical electrical control industry has greatly
communication technology can be combined to improve the ~ Promoted the development of the industry, but also to make
accuracy of control. The use of high-speed computer China's mechanical electrical control technology has a
technology during this period has led to a comprehensive qualitative leap, and ultimately achieve the information
upgrade of the control system, while microelectronics technology upgrade. Upgrade.

technology has also been combined to transform the previous
mechanical instrument panel into an automated instrument
panel display device through analog signals.

This has led to the third automation technology reform,

2. Overview of Related Theories

2.1. PLC Technology Overview

which can be regarded as a technological upgrade. However, The full name of PLC technology is programmable
society is constantly changing, and the control system is the controller, and it is WldelY used In many fields, suck} as
core part of the industrial production, so the overall memory CPU and other devices, but it needs to be combined
performance of the control system can be improved and the with power supply to achieve the corresponding functions

practicality can be strengthened to bring better technical during the use, and the design for CPU is the core of the
support to people's production life, thus promoting the technology. The CPU coordinates the processing of the

development of PLC automation control technology. This contents of the field, sets up the scanning device in advance,
programmable controller is widely used in the factory sector, stores the user data and program contents of the programmer
but it was first used in the automotive industry, and its initial i1 @dvance, and then converts the user information according
application started in 1970. After more than 20 years of to the operation of the system. The system is controlled by the
research and experiments, there has been a great leap in the power supply, and the operating status can be checked
control capacity and processing speed, and after 1990, the internally, and the 1nstru.ct10ns a.nd syn.tax can be tested. Iq the
electrical control industry in China began to promote changes process of memory dev'1ce d(?SlgIl, it is necessary to achieve
in efficiency through programmable controllers, especially as the corresponding functional information storage and transfer
our economy continues to develop and the demand for through a variety of elect.romc modules, all executeq within
industrial products begins to grow, so that in the production the system program function, some users cannot achieve the
field it is necessary to meet the market demand through fast data Feadlng, so also use the programmer to extract or transfer
production methods. The control system of PLC technology data into. , ,
has been studied. For example, DCS systems and PID loop During the use of PLC counting, often need to be paired
control systems have become the choice of many factories. with other areas of technology, such as computer automation,
Analysis of the nature of PLC technology can be seen as an these technologies assist the application of PLC systems can

94



allow the program to store a large amount of data information
so as to control the production of machinery, it can be seen
that PLC has a number of advantages, specifically the
following aspects:

(1) can achieve the perfect integration of mechanical and
electrical, the use of PLC equipment in a number of areas can
show the advantages of convenience, in the installation
process, through a simple installation can achieve the
corresponding functions, especially automation systems
connected to computer systems, can effectively enhance the
efficiency of system control, while PLC equipment in the
programming period through simple statements and
architectural diagrams can better explain the relationship
between the functions. relationship.

(2) has a powerful anti-interference. In the process of
mechanical electrical control in the past, often subject to a
variety of factors, which can lead to poor mechanical
electrical control, through the use of PLC technology can
effectively enhance the ability to resist interference, while in
the system will also involve a variety of circuit modules, but
the system will come with its own internal isolation function,
so it has a strong anti-interference characteristic.

(3) a wide range of applications, especially in the electrical
system can use PLC technology, in a number of industrial
areas will often see the use of P2C technology figure, in the
mechanical production process can be processed on the
existing data, in the electrical system have good compatibility,
can improve the efficiency of mechanical production during
the factory production. On the other hand, PLC technology
can be integrated with other types of technology to enhance
the degree of electrification control.

(4) in the process of system operation can achieve internal
detection, mechanical systems often have more security risks
during operation, the use of PLC technology can be self-
testing in the system to find problems can be timely alarm.
Users during the use of PLC technology can effectively check
the causes of failure, and make maintenance plans in advance,
which can ensure the stable operation of mechanical systems.

(5) mechanical electrical control device overview

Computer technology in the current era has a far-reaching
development, and this technology is applied to the field of
industrial production, which has given rise to more new
industrialized production mode, in the industry so science and
technology effectively drive the industry, so science and
technology effectively drive the degree of mechanical
electrification of industrial production, the existing new
technology combined with mechanical electrical control
devices, the current control system can be optimized for the
enterprise The combination of existing new technologies to
mechanical and electrical control devices can optimize the
current control system to bring better conditions for enterprise
production. In the mechanical control device to add
electrification control need to introduce electrical equipment,
so that the secondary control circuit, the equipment will be
connected to the power supply, the use of high voltage and
high current to achieve self-control of the system, especially
in the operation of mechanical and electrical equipment, can
effectively detect the failure of production, in advance of the
system to make effective maintenance to ensure the smooth
operation of the system. For the user, through the mechanical
electrification control can improve the accuracy of control,
but also to enhance the safety of the system.

The significance of PLC technology in the mechanical
electrical control device Help to improve the convenience of
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work

Traditional mechanical electrical control devices require
manual operation of staff, there is the problem of inefficiency,
and the use of PLC technology can set the corresponding
program, through the programmable language can achieve the
corresponding function, and then combined with the electrical
control device, can effectively realize the automatic operation
of the system, and in the platform can develop a variety of
personalized control functions, so that the device can be
convenient The use of PLC technology, in the better
convenience in the operation of the rapid modification can
effectively improve the efficiency of the operation, but also to
save the workload of personnel, in the system can also
achieve a variety of control functions, for enterprises want to
achieve fine management has a very important role in
promoting. It is very important for enterprises to achieve fine
management.

2.1.1. Help to Improve the Level of Automation

The integration of PLC control technology in the field of
mechanical and electrical control can effectively drive the
automation level of enterprise production. For enterprises, it
can improve the existing automation operation efficiency,
accelerate the production progress of enterprises to expand
the scale of development of enterprises. The previous
mechanical and electrical control mode is not flexible and
requires a lot of manual assistance, which is tedious in terms
of code setting. However, the use of PLC control technology
can enhance the flexibility and efficiency of the code setting,
but also reduce the difficulty of control, in the system can
achieve fully automated operation, during the application of
PLC technology contains a variety of modules, such as data
transmission, data collection, data interaction and sequence
control, these modules through the Internet platform can
achieve data processing and transmission, while Can also be
carried out on the existing graphical data processing, the
results of more intuitive output to enhance the intuitive results,
so that staff can make better judgments based on the final
results. In addition, the use of PLC technology can effectively
carry out automatic search of the system, especially the key
nodes of data, if there is an abnormality or failure, the system
can be automatically detected internally, thus enhancing the
security of the system, in the operation of the system can also
ensure more reliable, so as to avoid the risk of system
operation in advance, the enterprise can save production costs.
The use of PLC technology can also be used with the
enterprise's internal ERP system to achieve the interaction of
information transmission of various types of data and
information can be shared, promoting the integration of
information technology within the enterprise, in terms of
system functions can achieve a more powerful expansion. At
the same time, the existing data can be analyzed automatically,
and if there is a problem in the production process, the system
will automatically alert the staff for disposal.

2.1.2. Help Improve the Operation of the Device Effect
The application of traditional mechanical and electrical
control devices often causes a variety of problems, because
the previous mode of work requires the setting of a large
number of switching logic, so the results do not reach the ideal
state, the operation of the device often have a variety of
problems, the existing variables cannot be timely control, so
it is impossible to predict the errors in the operation of the
system, even if the system problems cannot be effectively
adjusted in a timely manner. All these will affect the
efficiency of the operation of the device. The use of PLC



technology can effectively improve the efficiency of the
switch logic control, especially through the automation of
simulation can achieve better application, the system of key
node information prediction and analysis, so that a reasonable
control of a variety of variable information into the intelligent
detection technology, this way of view has a better target, on
the other hand, to monitor the operation of the system, the
system can be found in a timely manner. On the other hand,
the system operation can be monitored, and the system
operation failure can be found in time, which effectively
improves the reliability of the system, so the operation effect
has a qualitative leap.

3. Second PLC Technology of the Main
Control Types

3.1. DCS System

In the system through the microprocessor can achieve a
variety of centralized and decentralized control, this type of
system is called DCS system, the system can be centralized
or decentralized control mode to achieve accurate control of
the system, is a typical representative of the new era of
instrumentation control system. The use of such systems
allows for integrated internal control, improves the efficiency
of system management, and allows for precise operation of
machinery, and electrical controls combined with extensive
computer technology can be effective in the field and at
monitoring stations. Common electrical control devices often
use the DCS system, where various functions can be managed
centrally and effectively, especially for decentralized
mechanical electrical control devices, which can be managed
centrally through the system. The DCS system can effectively
improve the safety and stability of electrical control devices,
and the system can collect information from the site in real
time, and then integrate various types of information to ensure
that the system can be properly controlled, and faults in the
system can be detected in time during this period. The DCS
system will collect and organize the fault information, and
then automatically make adjustments to improve the
smoothness of the system operation.

3.2. FCS System

This system is also called FCS system, which uses
information technology and communication network to form
a bus control system within the system to realize the overall
control of mechanical and electrical devices. In the field of
mechanical and electrical devices, this system has a certain
scope of use, but it is necessary to optimize the existing
network environment, so it is necessary to ensure that the
network transmission environment of the FCS system,
through the system can realize the two-way dissemination of
information, the network environment can be the actual

mechanical and electrical control of information transmission.

The system relies on the existing digital communication
environment in order to improve the productivity of
mechanical and electrical devices. The system enables
intelligent production services within the company, and when
it comes to electrical production projects, fully automated
operations can be performed, which can bring good results for
the installations. In addition, the use of this system, combined
with a large number of applications, allows for the
implementation of multiple control units, enabling diversified
control in the production area and further optimizing the
existing production efficiency. The FCS system can be
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analyzed from the point of view of future development to
achieve an ideal operation, especially for the highly
centralized operation of mechanical and electrical systems,
with a number of functions such as multi-node digital
communication. It ensures the integrity of the mechanical and
electrical systems, and is a good driver for industrial
enterprises. At the same time the system also has a high
adaptability to the network, in many aspects can adapt to the
production environment, the staff can use the control device
set up in advance to achieve automated operation.

Three PLC technology in the mechanical electrical control
device application analysis

3.3. Application in DCS System

DCS system internal microprocessor can realize a variety
of centralized and decentralized control, can improve the
control of the existing system, can belong to the current stage
of the creation of new instrumentation control system, for the
system, can effectively achieve a variety of information
processing, comprehensive coordination and decentralized
management ability is strong. The DCS system can
effectively improve the safety and stability of electrical
control devices, and then integrate various types of
information to ensure that the system can be properly
controlled. During this period, faults in the system can also be
found in time, through the automatic processing can avoid the
failure of the operation of the program to ensure that the
system can operate normally, so the use of this type of PLC
technology in mechanical and electrical control can improve
the operational efficiency of enterprises, thereby driving the
improvement of production safety.

3.4. Application to the Operation of Internal
Combustion Locomotives

In the application field of internal combustion vehicles, the
indicators usually have a variety of changes, but must
reasonably control the range of change in the index, if beyond
the safety level, will certainly lead to safety risks, the system
is subject to more interference factors during operation, if not
timely control, will certainly lead to a large difference in the
operating index, will cause serious safety risks to the system
operation, in the operation of internal combustion
locomotives PLC technology can be used during the operation
of internal combustion locomotives, which can analyze and
count the various aspects of system operation in detail, thus
helping to improve the accuracy of the operator's operation
and ensure the safety of the system. PLC technology is used
to control internal combustion engine applications, which
often rely on the internal transmission turbine output fluid
pressure to achieve accurate control. In the oil circuit
management, the operating condition of the oil circuit is
changed to achieve the adjustment of the operating status of
the internal combustion engine, so the standard parameters
such as water temperature and oil pressure must be operated
strictly in accordance with the predetermined target, so as to
enhance the safe operation of the internal combustion
locomotive.

3.4.1. Application to the Basic Control System

During the use of PLC technology, it is necessary to
complete the components of the basic control system through
a variety of steps. First of all, it is necessary to design the
application scheme to match the actual one to ensure that the
basic control system and PLC technology can be integrated
together, and in addition, it is also necessary to consider a



variety of factors affecting the operation of the basic control
system and make adjustments in combination with the
existing PLC technology content. In particular, the equipment
model, communication status, electrical equipment, PLC
technical indicators, etc. have a large difference, around these
elements of the existing design program design, the staff and
designers require high requirements, the need to find timely
amendments, so as to enhance the application of PLC
technology out of the regularity of the drawing design
problems, the existence of unreasonable places to be modified,
so as to design at the beginning to ensure the application of
the later effect.

3.4.2. Applied to the Integrated Control System

In the field of integrated control systems also need to use
some of the functions of the PLC control system to meet the
needs of electrical control, the type of equipment can be
divided into two types, a PLC central system as well as other
equipment. In the process of mechanical and electrical control
device operation, the PLC central system and other electrical
equipment to make the corresponding requirements, so in the
beginning of the design must be in accordance with the central
structure of the design, especially the calculation control
system, also belongs to the type of central structure design, so
in the production process must correspond to the simple
structure, but the simple production process and structure in
the practical application will also have more problems. If one
of the devices fails, it will affect the safety of the whole
integrated system control, and in serious cases, it will lead to
paralysis and failure of the system, and then the whole system
must be fully repaired in order to completely fix the failure,
but it will consume a lot of time and energy.

Applied to the setting of logic switches

In the field of mechanical and electrical equipment control,
the need to use the logical relationship between the switch in
order to achieve functional conversion, PLC technology
applied to any system requires the use of logic switch settings,
which is also an important feature of PLC technology, so
during the application of PLC equipment, the need to replace
the relay system, especially in the electrical equipment
production line and machine tool links are required to collect.
Compared with the traditional control system PLC
technology will not be restricted by a certain part of the PLC
system can be analyzed and set up in a variety of modules,
which can ensure that the mechanical and electrical
equipment to meet the use of each module needs, and
ultimately promote the production line switch reasonable
layout.

3.4.3. Applied to the Fault-finding System

In the system fault detection, PLC technology also has an
important application. PLC technology used in mechanical
and electrical equipment can achieve real-time supervision of
the internal operation of the system, the operating data will be
transmitted to the backstage operation department, the
operation department will analyze the feedback data
information to analyze the causes of failure, especially
mechanical and electrical equipment often have a variety of
failures, through the system can be found in a timely manner
the parts of the fault, and PLC system to send an alarm, which
is conducive to Management quickly solve the problem.

3.4.4. Application to the Control of Production Variables

In the production process, it is necessary to achieve
effective control of various production variables, especially
when it comes to key technical aspects, it is necessary to
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control every analog quantity. But the production line
involves more variables, relying on the existing staff cannot
grasp the variables generated by the situation, so you can use
PLC technology to make up for the shortcomings, the use of
the technology can be reasonable control of production
variables to ensure that these variables are in the control range.

3.5. PLC Technology in the Mechanical
Electrical Control Device Application
Measures

In the electrical control system can use PLC technology to
optimize the existing level of automation, but also to enhance
the operation of the device, during the use of PLC technology
needs to pay attention to the type of application, in the
management level should also be correctly recognized the
potential of the technology, so it must be around the
technology to make the corresponding research to enhance the
level of application, specifically the following
recommendations.

3.5.1. Follow the Scientific Working Principle

Instant application involves a variety of technical
indicators, so we must follow the scientific working
principles, the strict use of PLC technology standards. First of
all, we must analyze the type of mechanical electrical control
device and the actual operational needs, in order to give the
corresponding design scheme, to ensure that the relevant
technical standards to meet the design needs, on the other
hand, we must also consider the effectiveness of the
application of technology in order to promote the
implementation of the device. Second, the design must be
reviewed after completion, so that specialized staff can
discuss the details of the other case and find out the hidden
problems of the design in advance in order to improve the
quality of the system. When the audit is completed after the
completion of the need to pass a small-scale trial, which is
conducive to the early detection of problems, in the current
period can find the corresponding solutions, in the later
application period to ensure the application effect. Finally, we
also need to ensure that the application of PLC technology
and mechanical and electrical equipment control devices can
achieve perfect integration, around the schematic analysis can
circumvent this problem.

3.5.2. Clarify the Type of Application of PLC Technology

In the selection of the corresponding type of technology,
must take into account the current operating conditions, only
choose a suitable technical solution to ensure that the
mechanical electrical control device can effectively run, the
current period of China's mechanical electrical control
devices is generally used DSC and FCS two systems. The two
types have their own advantages, in which DSC belongs to
the decentralized control system, can achieve effective
integration of the system, the management of decentralized
unified to enhance the efficiency of coordinated management.
At the same time, it is combined with computer equipment to
establish on-site monitoring stations, so as to strengthen the
integration of mechanical and electrical control devices,
ensure the effective operation of the system, and to investigate
the existing safety problems in a timely manner. On the other
hand, FCS technology belongs to the field bus control
technology, the need to wuse the current network
communication function so that PLC technology and network
information technology integration together, but must ensure
a good operating environment, during the use of the ability to



use the kind of network to enhance the data transmission
channel bidirectional transmission characteristics are
conducive to enhance the existing level of automation.

3.5.3. Do a Good Job in the Design of the Relevant
Systems

The use of mechanical electrical control devices, combined
with PLC technology must pay attention to the effectiveness
of the application, to achieve these purposes, you need to
ensure the perfection of the system through a variety of means,
during the design period to do a good job corresponding to
the statistical work, the first design corresponding to the
schematic diagram, must be strictly in accordance with the
type of electrical control device, PLC needs to develop a
reasonable schematic diagram, which is conducive to the
content of the complete This will help to show the complete
content. According to the content of the feasibility analysis,
looking for design drawings among the problems to make
corresponding improvements, the use of PLC technology to
focus on the design of the circuit system protection system
design and the stability of the control system. Secondly, we
should also pay attention to the design of the control system,
especially in PLC technology, the control system is the most
central focus on the operating principle and application
functions to achieve control. Only the integration of the
functions, in order to integrate the scattered design together,
and ultimately form an effective PLC control architecture.
Finally, during the design of the communication network
system to enhance the degree of application of PLC
technology, so to strengthen the design of the communication
network system to enhance the reliability of information
transmission.

3.5.4. Strengthen the Switch Logic, Analog Control

The use of PLC technology can enhance the stability and
reliability of the mechanical electrical control system, the
technologies in China's industrial sector also has a wide range
of applications, especially in the mechanical electrical control
devices began to pay attention to the optimization and
upgrading of PLC technology, through the technology can
enhance the integrity of the functions, especially in the field
of switching logic control, the use of PLC technology logic
control characteristics work out the corresponding Optimize
the traditional form of internal control technology of relays,
has not been able to meet the needs of the current era, and the
use of PLC technology can be executed in accordance with
the circuit sequence logic work, the system can improve the
efficiency of operation, but also to focus on the switch amount
of logic control, but also to make reasonable control can not
only focus on a particular device, but the need to use the
switch logic control method to all production line links In
order to ensure that the production process is effectively
monitored and controlled, the value of the device can be
effectively utilized to bring better impetus to industrial
production. But during the analog control need to pay
attention to the control of variables, through the previous form
of control, combined with PLC technology to analyze and
judge, and ultimately the formation of analog control within
the system to establish a digital management mechanism, this
management can improve the quality of the production chain.

4. Conclusion

The above shows that PLC technology in the field of
mechanical and electrical control can have a very important
impact, the system integrates automation technology and
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computer technology, can improve the stability of mechanical
and electrical equipment and production lines, so the
technology has more advantages, has a very important
position in the field of mechanical and electrical. So, in the
process of practice need to strengthen the in-depth study of
PLC technology, the performance of continuous optimization,
in order to promote the sustainable and stable development of
industry.
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