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Abstract: This paper focuses on the dual preventive mechanisms of safety risk control and
hazard investigation in automotive vocational training laboratories. Through a meticulous
analysis of potential risk factors within the training facility, the study proposes a series of
effective preventive and responsive strategies with the aim of ensuring the safety of both
students and staff. These strategies encompass regular maintenance of training facilities,
enhanced safety training, and the formulation of emergency response plans for unforeseen
situations, providing a comprehensive and feasible solution for the safety management of
the training environment. By implementing these measures, not only can the likelihood of
potential risks be reduced, but also the identification and response capabilities to potential
risks can be enhanced, creating a robust safeguard for the continuous safe operation of the
training facility. This study emphasizes the importance of establishing a comprehensive
safety system in the field of automotive vocational training, providing reliable protection
for practical operations and ensuring the effective conduct of academic and vocational
training.

1. Introduction

With the rapid development of automotive education, automobile vocational training laboratories
have gained increasing attention from universities and educational institutions. However, the complex
equipment and processes involved in these laboratories also introduce a range of safety hazards.
Therefore, effective safety risk prevention and timely, comprehensive hazard inspection in the
training facility have become a top priority. In order to ensure the smooth operation of the training
laboratory and the safety of all participants, this study aims to establish a robust dual preventive
mechanism.



2. Training Room Safety Risk Overview
2.1. Common Risk Factors in Training Rooms

The training room, as a place for students to engage in practical operations and skill training,
possesses its own unique characteristics. Due to the involvement of various equipment, machinery,
and chemicals, the risk factors are relatively complex. The following will delve into the exploration
and analysis of common risk factors in training rooms:

2.1.1. Risk of Mechanical Injuries

Mechanical injuries are among the most common risks in training rooms. Since students need to
directly handle and operate various machinery and tools, they are susceptible to injuries such as cuts,
crush injuries, and impacts. For instance, improperly secured components may fall and cause injuries,
and improper operation may result in hands or other body parts getting caught in machinery. Moreover,
some machines generate high temperatures during operation, which can lead to burns if students
accidentally come into contact with them.[1]

2.1.2. Electrical Risks

Improper use of electrical equipment in the training room can easily lead to accidents like electric
shocks and electrical fires. Reasons for electric shocks may include aging, damage, or poor grounding
of electrical circuits. Simultaneously, a decline in the insulating performance of equipment can result
in current leakage, posing a safety threat to the training room. When students lack the necessary safety
knowledge and skills when coming into contact with or operating electrical equipment, the risk of
electric shock accidents is higher.

2.1.3. Chemical Risks

In the training room, the use of certain chemicals, such as paints, solvents, and acids and bases,
may be involved. These chemicals can lead to toxic inhalation, contact injuries to the skin and eyes,
and potentially even fires and explosions. When using these chemicals, students face a serious threat
to their health and safety if they have not received adequate training or are not using personal
protective equipment.

2.1.4. Environmental Factors

Environmental factors can also affect the safety of the training room. For example, inadequate
ventilation in the training room can lead to the accumulation of toxic or harmful gases and dust, which
students may inhale. Extreme temperatures, either too high or too low, can affect students’ operational
efficiency and judgment, thus increasing the risk of accidents.[2] Furthermore, excessive noise not
only impacts students' hearing but can also distract them, leading to operational mistakes.

In summary, the risk factors in training rooms are diverse and require comprehensive consideration
and assessment. To ensure the health and safety of students, training room managers should establish
a well-rounded safety management mechanism, conduct regular inspections and training, and
encourage students to develop good safety habits.[3]

2.2. Fundamental Causes of Risk Generation

To ensure the safe operation of the training room, it is essential to not only focus on obvious risk
factors but also delve into the fundamental causes behind risk generation. The following will explore



these fundamental causes from various dimensions:
2.2.1. Inadequate Management Systems

A clear, systematic management system is the cornerstone of ensuring safety in training rooms.
However, many training rooms may lack clear operational procedures, safety inspection standards,
and emergency plans. Without clear guidelines, students may operate based on their own
understanding, increasing the risk of accidents. Additionally, the absence of regular safety inspections
and assessments may result in some potential safety hazards going unnoticed and unaddressed.[4]

2.2.2. Lack of Training and Education

Safety training and education serve as the frontline defense against accidents in training rooms.
Yet, in some cases, students may not receive sufficient and targeted safety training. Training content
may be outdated, incomplete, or inconsistent with actual operations, causing students to feel confused
or make mistakes when faced with practical operations.

2.2.3. Equipment Aging and Inadequate Maintenance

Over time, the equipment in the training room may experience aging, wear and tear, or
malfunctions. If these issues are not promptly addressed through maintenance and repair, it can affect
the performance and safety of the equipment. For example, the aging of electrical equipment circuits
can lead to the risk of electric shock, while the wear and tear of mechanical components may result
in accidental injuries.

2.2.4. Human Negligence and Operational Mistakes

Even in the presence of a well-established management system and training framework, human
negligence and operational mistakes remain unavoidable risk factors. Students may make incorrect
decisions or actions due to carelessness, fatigue, distraction, or lack of experience, resulting in
accidents.

2.2.5. External Environmental Impact

The external environment in which the training room is situated, including geographical location,
building structure, and the surrounding environment, can also introduce unpredictable risks to the
training room. For example, if hazardous production activities are occurring near the training room,
it may impact the safety of the training room.

In conclusion, the fundamental causes of risk generation in training rooms are multifaceted,
involving aspects such as systems, personnel, equipment, and the environment. Only by thoroughly
understanding and addressing these fundamental causes can effective safety management in the
training room be achieved.

3. The Importance and Methods of Hazard Inspection
3.1. Definition and Significance of Hazard Inspection

3.1.1. Definition

Hazard inspection in an automotive training room refers to a thorough examination of the
environment, equipment, operations, and processes within the training room. Its purpose is to timely
identify and rectify potential issues that could lead to damage, harm, or other adverse consequences.[5]
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This examination encompasses not only the physical condition of the equipment but also work
methods, operational procedures, and personnel behavior to ensure that teaching and practical
activities occur under safe conditions.

3.1.2. Significance

Safety Assurance: The primary goal of hazard inspection is to ensure that all participants in the
training room, be it students, teachers, or maintenance personnel, can engage in learning and work in
an environment free of hazards, thereby avoiding accidents and injuries.

Equipment Maintenance: Through regular inspections and maintenance, the tools and equipment
within the training room can maintain optimal working conditions, ensuring the quality of teaching
and the longevity of the equipment.

Enhanced Teaching Effectiveness: A stable and safe teaching environment contributes to improved
teaching effectiveness, allowing students to focus on learning, while teachers can confidently carry
out their instructional duties.

Enhanced Trustworthiness: Ongoing and effective hazard inspection and correction can enhance
the trust of the public, students, and parents in the training room, considering it a safe and responsible
educational facility.

Future Planning: Through hazard inspection, the training room can anticipate potential issues in
the future, enabling better prevention and planning.

In summary, hazard inspection in an automotive training room not only provides a safe and stable
learning and working environment but also establishes a solid foundation for its long-term
development and enhancement.

3.2. Common Challenges in the Inspection Process

3.2.1. Resource Constraints and Equipment Aging

Effective hazard inspection in an automotive training room relies on advanced testing equipment
and skilled technical personnel. However, due to budget constraints or prolonged use, some of the
equipment in training rooms may have become outdated or experienced a decline in performance.
Additionally, specialized testing and analysis may require specific training, which can be challenging
to provide to staff in a timely manner due to cost and time pressures.

3.2.2. Information Flow and Data Recording Issues

Effective hazard inspection necessitates a review and analysis of past records and data. However,
if the data recording in the training room is not standardized or lacks a unified data management
platform, it can make tracking historical hazards or incidents challenging. Moreover, poor
communication can result in critical safety information not being promptly conveyed to relevant
personnel, increasing the potential threat of risks.

3.2.3. Technological Advancements and Updating Challenges

As automotive technology continually advances, training rooms must constantly update their
equipment and technology. However, new technology can introduce new hazards, and old inspection
standards may no longer be applicable. Therefore, training rooms need to periodically evaluate and
revise their hazard inspection standards and procedures to keep them up-to-date.[6]
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3.2.4. Complexity and Variability of Operations

Automotive training rooms involve numerous tools, equipment, and operations. Each tool and
piece of equipment may have unique operating methods and potential risks. Additionally, differences
in the skills and experience of each operator further complicate hazard inspection. Therefore, detailed
inspection standards and procedures should be developed for each type of operation and equipment.

3.2.5. Organizational Culture and Mindset Barriers

An organization's safety culture and employee safety awareness directly impact the effectiveness
of hazard inspection. If safety is not sufficiently emphasized in the training room's culture or
employees hold a complacent attitude towards hazard inspection, obvious hazards may be ignored or
underestimated. Therefore, besides technical and process improvements, strengthening employee
safety awareness through training and education is essential.

In conclusion, various obstacles can be encountered during the hazard inspection process. These
barriers arise not only from technical and resource limitations but are also closely related to the
organizational culture and employee mindset in the training room. To overcome these challenges, a
comprehensive approach is needed to ensure that hazard inspection is both scientific and systematic.

3.3. Application of Modern Technology in Hazard Inspection

3.3.1. Drones and High-Resolution Imaging Technology

The use of drones in hazard inspection is becoming increasingly common. Equipped with high-
definition cameras or infrared sensors, drones can quickly monitor all corners of the training room,
especially areas that are difficult for humans to reach or observe. High-resolution imaging technology
can capture small cracks, leaks, or other hazards, providing high-definition and visual image data for
hazard inspection.

3.3.2. Internet of Things (lIoT) and Sensor Technology

IoT technology connects various sensors to a central database for real-time monitoring and
transmission of the status of tools and equipment. For example, temperature sensors, pressure Sensors,
and humidity sensors can promptly detect anomalies in equipment operation, alerting to potential
hazards. When any parameter goes beyond the normal range, the system automatically triggers an
alarm, allowing staff to take quick countermeasures.

3.3.3. 3D Scanning and Digital Twin Technology

3D scanning technology allows for high-precision mapping of the training room, creating a digital
model. Based on this, digital twin technology simulates the actual operational state of the training
room and predicts potential issues. By comparing with actual data, potential hazard points can be
accurately located, allowing for early intervention and resolution.

3.3.4. Big Data and Artificial Intelligence

Big data technology collects and analyzes long-term operational data, uncovering potential hazard
patterns and trends. Artificial intelligence, especially machine learning technology, learns from past
hazard and incident data, predicting and identifying new hazard patterns. This not only improves the
accuracy of hazard inspection but also greatly reduces errors caused by human factors.
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3.3.5. Virtual Reality and Augmented Reality Technology

Virtual reality and augmented reality technologies provide immersive hazard inspection
experiences for the training room. Through virtual reality, staff can undergo hazard identification
training in a simulated environment, without facing real risks. Augmented reality technology overlays
digital information onto the real environment, allowing staff to intuitively view various parameters
and alerts during on-site inspection.

In summary, with technological advancements, the application of modern technology in hazard
inspection is increasingly widespread. These technologies not only enhance the efficiency and
accuracy of hazard inspection but also significantly improve the safety performance of the training
room. For training room managers, mastering and applying these technologies have become vital
means of ensuring safety.

4. Building a Dual Prevention Mechanism
4.1. Concept and Significance of Dual Prevention

The dual prevention mechanism, as the name suggests, is a two-step risk management strategy.
The first step involves preventing the generation of risks and hazards at the source by optimizing
processes, equipment, and operational procedures to fundamentally reduce the occurrence of safety
hazards. The second step deals with the timely and effective control and management of existing
hazards to prevent them from escalating into actual accidents.

In the context of school workshop management, the concept of dual prevention is particularly
important. Firstly, the primary users of school workshops are students, most of whom are in the early
stages of skill learning and development, making them susceptible to operational errors. Additionally,
the equipment and materials in the workshops are typically complex and specialized, demanding a
high level of competence from the operators. Therefore, preventing hazards at the source becomes
crucial.

From a management perspective, schools need to conduct regular inspections, maintenance, and
updates of their workshops to ensure that equipment and processes are consistently maintained at an
optimal level. Simultaneously, enhancing students' training and education to improve their safety
awareness and operational skills is a vital measure for preventing hazards at the source.

However, relying solely on source prevention is insufficient. Workshops inevitably encounter
various hazards during regular use. For instance, prolonged equipment usage may lead to decreased
performance, or students might accidentally cause some damage during their operations. In response
to these hazards, schools need to establish a fast and effective response mechanism to ensure that
hazards are identified and addressed promptly.

Furthermore, with technological advancements, equipment and technology in workshops are
constantly evolving. Schools need to stay updated and continually adjust and refine the dual
prevention mechanism to ensure its effectiveness in addressing various risks and hazards.

In summary, the concept and significance of the dual prevention mechanism emphasize the dual
importance of prevention and control while providing a comprehensive and systematic management
framework. Implementing the dual prevention mechanism not only ensures the safety of students and
staff but also enhances the teaching and training quality of the workshops, providing students with a
safe and efficient learning environment.

4.2. Prevention at the Source: Process and Equipment Improvement

As a facility involving numerous practical operations, safety management is of paramount
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importance in school workshops. Especially in the context of automotive workshops, which involve
high-precision equipment and complex processes, the demands for safety management are even
greater. Prevention at the source, meaning taking preventive measures before problems occur, is one
of the most effective safety strategies.

Firstly, process improvement is critical to prevention at the source. Strict adherence to standardized
operating procedures for each experiment or operation is essential. Standardization ensures the
accuracy and efficiency of operations while effectively reducing the risks arising from operational
differences or mistakes. Furthermore, as new technologies and methods are introduced, the process
flow should be updated and improved accordingly. This requires schools to regularly organize
relevant teachers for training and learning to ensure they are updated with the latest and safest
operating methods.

Secondly, equipment, as the core of the workshops, plays a critical role in overall safety. Older
equipment may pose hazards due to factors like prolonged usage and worn-out components. This
necessitates periodic safety assessments of workshop equipment, with the timely phasing out and
replacement of equipment that no longer meets safety standards. Moreover, with technological
advancements, many devices have become intelligent and automated, which not only enhances
operational efficiency but also significantly reduces risks caused by human errors.

Additionally, routine maintenance and upkeep of equipment should not be overlooked. Only when
equipment is in optimal working condition can its safety during operations be assured. Schools need
to provide regular training for workshop technicians to ensure they possess the necessary skills for
maintaining and repairing equipment.

Preventing hazards at the source through process and equipment improvement is of paramount
importance to ensure the safety of school automotive workshops. Schools need to engage in
comprehensive and in-depth thinking about workshop management, tailored to their specific
circumstances, to devise practical prevention strategies.

4.3. Subsequent Control: Safety Training and Emergency Response Plans

In the management of school automotive workshops, despite extensive preventive measures taken
at the source, subsequent control measures are still necessary. This is because, regardless of the efforts
invested, unforeseen risks and hazards may still exist. Therefore, safety training and emergency
response plans are two critical elements in ensuring workshop safety.

The purpose of safety training is to ensure that every person entering the workshop possesses
essential safety knowledge and skills. This includes not only students but also teachers and laboratory
management personnel. For students, they often lack practical operational experience and are prone
to operational errors. Systematic safety training equips students with an understanding of various
workshop equipment and process flows, imparts correct operating methods, raises awareness of
operational risks and hazards, and teaches them how to respond. For teachers and laboratory
management personnel, they need to be well-versed not only in basic safety knowledge but also in
more advanced safety management and emergency response skills.

Emergency response plans are designed to address accidents that may occur despite rigorous
preventive measures. An effective emergency response plan should include steps for incident
identification, assessment, notification, handling, recovery, and post-incident analysis. When an
incident occurs, a rapid and effective emergency response should minimize the damage caused by the
incident and ensure the safety of students and staff. Furthermore, after each emergency response, a
review and reflection should be conducted to refine the emergency response plan, enhancing its
efficiency and effectiveness.

In school automotive workshop management, safety training and emergency response plans play
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pivotal roles. Through systematic training for everyone and stringent management of emergency
response plans, the safety risks of workshops can be effectively reduced, ensuring the stability and
longevity of the workshops.

5. Conclusion

In the contemporary education system, the automobile professional training room is not only a
place for students to practice their skills, but also an important link to cultivate students'
comprehensive quality. However, the uniqueness of the training room also brings a series of safety
risks and risks to the school. After this study, we realize that in order to ensure the normal operation
of the training room and the safety of all participants, it is crucial to establish and improve the dual
prevention mechanism of safety risk prevention and control and hidden danger screening.

At the school level, managers should respond to this demand more actively and bring the safety
management of the training room into the overall safety management system of the school. This
involves the regular inspection, maintenance and updating of the equipment in the training room, as
well as providing continuous safety training for the training room staff and students. At the same time,
with the continuous development of technology, schools should also consider the introduction of more
advanced technology and equipment to assist the hidden trouble detection and safety risk prevention
and control. In short, only by establishing a set of perfect prevention mechanism, can we ensure the
long-term, stable and safe operation of the school training room.
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