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Abstract

Machinery manufacturing industry is the basic industry of China's national
economy, which provides technical equipment for the whole national economy.
The development level of machinery manufacturing industry reflects the compre-
hensive strength of a country. With the rapid development of China's economy,
China's manufacturing industry has also ushered in development opportunities,
with new materials, new processes and new equipment emerging one after anoth-
er. At the same time, Chinese manufacturing enterprises have also appeared a
series of production safety problems. The scale and degree of automation of the
enterprise are uneven, the workshop personnel are concentrated, the production

Jinan, Shandong, China. process is complex, some enterprises in the technical level, management ability

and other aspects are insufficient, and many employees are generally not high
awareness of production safety, increasing the probability of safety accidents,
which has a negative impact on the personnel safety and the comprehensive bene-
fit of the enterprise. This paper analyzes the safety risk factors existing in the
safety production of machinery manufacturing enterprises, in-depth analysis of
the causes of safety accidents, using risk management means to optimize the en-
terprise safety management strategy from personnel, equipment, environment and
management.

Keywords
Machinery Manufacturing, Safety Production, Risk Management

1. Introduction

Machinery manufacturing industry is the basic industry of China's national economy, which provides technical
equipment for the whole national economy. The development level of machinery manufacturing industry reflects
the comprehensive strength of a country. China is still a developing country. Although the current economic level is
in a period of rapid development, the number of production safety accidents is increasing year by year due to the
low level of productivity, the serious shortage of production safety funds and the failure of production safety super-
vision and management system to meet the needs of economic development. Although the state attaches great im-
portance to production safety in recent years and has strengthened supervision and management in this respect, the
annual total number of accidents is still high and the situation of production safety is not optimistic.

According to the Ministry of Emergency Management of China's regular press conference in July 2022, in the
first half of 2022, a total of 11,076 production safety accidents and 8,870 deaths occurred nationwide. In the field of
industry and trade, metallurgical, machinery and other industries are prone to accidents in production operations,
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steel, electric power and other enterprises have prominent new risks of environmental protection facilities, some
industrial and trade enterprises are prone to fire accidents, small business places "small fire death" risk is greater. In
the national favorable situation, the machining industry of our country continues to develop continuously, but the
safety production conditions do not improve obviously with the improvement of the level of science and technology.
Due to the uneven scale and degree of automation of machinery manufacturing enterprises, concentrated workshop
personnel, and very complex production process, some enterprises in the technical level, management ability and
other aspects of deficiencies, and many employees are generally not high awareness of production safety, personnel
quality is uneven, great mobility, increasing the probability of safety accidents. This adversely affects the safety of
personnel and the overall performance of enterprises.

To sum up, in order to ensure the sustainable and stable development of machinery manufacturing enterprises, It
is very necessary to use risk management means to control the risks it faces.

2. Production safety risks of machinery manufacturing enterprises

(1) Analysis of production safety risk factors

In the process of machine manufacturing, operator - machine - environment consists of a relatively closed work-
ing system. We can start from the components of the overall working system to analyze the causes of accidents
(Zhou Jiating, 2016). A series of safety production management issues, such as whether machinery manufacturing
enterprises have advanced safety management system and safety management rules and regulations, and whether
safety production education is in place, will also determine the risk level of enterprises (Chen Lijie, 2020). There
are many risk factors affecting the production safety of machinery manufacturing enterprises, which can be sum-
marized into four dimensions: human, equipment, management and environment. Based on the analysis of four di-
mensions of production safety risk in machinery manufacturing enterprises, this paper comprehensively identifies
the possible risk factors in the production process of enterprises and puts forward corresponding countermeasures.

Human factors. Human unsafe behavior is an important cause of production safety accidents, but also an im-
portant manifestation of risk. Work experience, professional skills, safety management awareness, compliance with
the system and other risk factors affect the occurrence of production safety risks. Because many positions in ma-
chinery manufacturing enterprises require high skill proficiency, such as welders and industrial operators, it is easy
to have production safety accidents if the operators lack of work experience and professional skills. At the same
time, many accidents in the enterprise are due to the staff in the production process of safety management con-
sciousness is not clear, do not comply with the production safety management system, do not operate in accordance
with the provisions of the operation process, so the staff's safety management consciousness and compliance with
the system is also a risk factor of safety production risk management.

Equipment factor. There are many machines and equipment in machinery manufacturing enterprises. Most of
the process procedures rely on equipment to carry out. There are also many types of special equipment, such as
lifting machinery, elevators and field vehicles. The safety protection device, production technology, maintenance
and automation of these mechanical equipments will affect the reliability of the machine and equipment. Defects in
equipment signal transmission devices, no protective cover for rotating mechanical equipment, no railings for set-
ting safety signs, poor grounding of electrical equipment, and defective braking of mechanical equipment are all
risk factors affecting production safety.

Management factors. The production management of machinery manufacturing enterprises mainly refers to the
production and manufacturing of machinery, safety production management, annual production plan, daily staff
management, equipment inspection management, safety training, etc. In particular, enterprises need to conduct reg-
ular safety education for special types of workers and occupational workers, and do a good job in health file analy-
sis. In the process of management, a series of safety management issues such as whether the safety funds are suffi-
cient and timely in place, the quality of personnel, the safety management system and implementation, the safety
production training, the normal emergency drill will also determine the risk level of machinery manufacturing en-
terprises. At the same time, the management level of managers is uneven, management experience is insufficient,
there is a risk of ineffective production safety monitoring.

Environment factors. Safety production environment factors in machinery manufacturing enterprises mainly
include four risk factors, such as safety signs, site conditions, noise impact and environmental health detection.
Safety mark is an important part of site safety management, which can provide a safe operating environment for
employees and remind them of risks. If the safety mark is not set in accordance with the requirements, or the setting
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is unreasonable or not obvious, the safety warning may not be in place. Site conditions mainly include daylighting,
access requirements, equipment layout, material stacking and ground status of the production site. Enterprise site
lighting is poor, long-term operation of employees, easy to eye fatigue, eyesight decline, misoperation, or accident
casualties. The passageway of the machinery production site includes the main road of the plant and the safety pas-
sageway of the workshop. These passageways are the main passageway to ensure the vehicle driving, personnel
flow, fire fighting and disaster relief in the plant.

(2) Type and cause analysis of safety accidents

Mechanical manufacturing enterprises have a relatively high frequency of safety accidents in the production
process. Through the investigation and statistics of relevant data, it is known that the injuries suffered by front-line
operators in the production process are basically mechanical accidents. As high as the probability of mechanical
accident injury, there are traffic accident injury and hoisting injury (Chu Shengli, 2010).

Mechanical accident injury. Personal injury caused by mechanical equipment or tools. Stranding injury, object
strike injury, crush injury, smash injury and squeeze injury caused by rotation and linear motion of parts and com-
ponents during operation of the equipment; Scalds, punctures, cuts, etc. caused by cutting tools in processing parts;
Electric shock caused by electrical system of mechanical equipment; Mechanical equipment in the use of strong
light, high temperature, some release chemical energy, radiation energy, as well as dust toxic substances and so on,
these may cause harm to the human body. Mechanical damage is mainly caused by equipment factors, human fac-
tors, management factors and environment factors.

Traffic accident injury. It refers to personal injury accidents caused by motor vehicles such as road test or lift-
ing transport equipment such as forklift in the factory. All kinds of accidents caused by speeding or not following
the marked line when motor vehicles are running in the factory area. Forklift is a commonly used transportation
equipment in machinery manufacturing enterprises. It is mainly used in the loading and unloading and handling of
pallet goods in enterprises. It is an essential equipment in pallet transportation and container transportation. Forklift
accidents are mainly caused by crushing injuries and other accidental injuries caused by operators who do not fol-
low the safety operation procedures. Traffic accident injury is mainly caused by human factors, management fac-
tors and environment factors.

Hoisting accident injury. Lifting injury refers to personal injury caused by heavy objects (including spars, lift-
ing weights or lifting arms) falling, squeezing and striking. Hoisting accidents are mainly due to the lifting objects
out of control, fall, slip out, uneven placement of the lifting objects, binding is not firm, overweight, lifting objects
without anti-decoupling device, enterprise workers illegal operation and other causes. The injuries in heavy indus-
try accidents are mainly affected by equipment factors, management factors and human factors.

3. Machinery manufacturing enterprise safety management optimization

In view of the safety accidents caused by personnel factors, equipment factors, environmental factors and man-
agement factors in the production process of machinery manufacturing enterprises, the corresponding safety risk
management strategies are formulated. Specifically from the following four aspects: rules and regulations, person-
nel management, production equipment management, operating environment, to achieve a sound safety manage-
ment system, improve production safety, reduce the incidence of production accidents and promote enterprise safe-
ty, stable development of the purpose.

Establish and improve rules and regulations. Clarify the safety management objectives and the safety produc-
tion responsibilities of personnel at all levels, improve the safety equipment and facilities and emergency rescue
system, establish the fire safety inspection system; Establish and improve the regular training system for enterprise
personnel and the distribution and storage system of labor protection equipment, establish the on-the-job manage-
ment system for special operation personnel, and the maintenance system for special equipment. Establishment of a
three-time system for equipment and facilities; Secondly, establish equipment inspection, repair, maintenance,
maintenance system; Finally, establish and improve the safety operation system in the process of mechanical man-
ufacturing. Establish and improve the occupational safety and health and safety marking system in the process of
machinery manufacturing.

Strengthen personnel management. Inadequate supervision and improper disposal are management reasons
(Chen Rui, 2022). Strengthen production safety training for key jobs and young workers, study and judge the
working status of staff; Pay attention to the prevention and monitoring of mental health and occupational diseases
of enterprise employees, establish health files of enterprise employees, and focus on monitoring staff working in
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special environment. We will strengthen risk identification and implement safety management to ensure production
safety in essence. Enhance employees' awareness of production safety, enhance their sense of responsibility, help
employees form correct values through safety education and publicity, reach a consensus on production safety
management and control, and constantly implement production safety.

Strengthen production equipment management. Organize professional management personnel to carry out
equipment inspection in accordance with the system to ensure the normal and orderly maintenance of daily equip-
ment. The staff shall check the equipment and facilities used before and after use, report the abnormal situation
immediately, replace the damaged equipment in time, restore the repaired equipment in time, and set up the main-
tenance record book of safety accessories equipment and facilities. Special personnel should be arranged to conduct
regular inspection and maintenance of important equipment and facilities, especially safety protection facilities.
Standardize material management, materials and tools used should be placed in designated places; Fire fighting
facilities in the workshop should be marked conspicuously; Improve the identification of fire warning signs near
places with inflammable and explosive dangerous goods. It is not allowed to dismantle or refit production safety
equipment and facilities at will. The design, manufacture, installation, testing, repair, maintenance and dismantling
of production safety equipment and facilities shall meet the requirements of relevant laws and regulations.

Improve the working environment. Increase the safe distance between mechanical equipment, so that the
energy generated to reduce the harm to the human body; Or the safety device is set up to reduce the contact with the
human body and effectively isolate the energy generated in the mechanical production process. The rest room with
good sound insulation shall be set up in the machinery manufacturing workshop with large noise, and earplugs or
earmuffs with good sound insulation shall be provided for the employees working in the noisy environment and the
employees shall be required to wear them correctly. For employees working in the workplace with more dust and
poor air quality, industrial dust masks of good quality should be provided and required to wear them correctly.
Mechanical manufacturing site light to meet industrial requirements, there is enough illumination. The environ-
mental health department of the enterprise is required to check the occupational-disease-inductive factors in the
workplace regularly, evaluate the risk level, and rectify the problems in time. Use tools for proper placement, wire
layout, and articles and materials placement (FAN Liang, 2019).

4. Conclusion

To guarantee the safe operation of enterprises is to guarantee the production efficiency of enterprises. Machinery
manufacturing enterprises must strictly implement the safety responsibility, establish and improve the production
safety management system and relevant rules and regulations, to ensure the safety of production. Enterprise man-
agement personnel and equipment operators must strictly follow the safety operation rules. The construction and
reconstruction of enterprises must be in strict accordance with the site setting requirements to arrange safe distance
and lighting facilities. This paper analyzes the four risk factors which affect the production safety of enterprises by
applying the related ideas and methods of risk management. At the same time, the main damage and the main risk
factors after the enterprise safety accident are investigated, and several measures to improve the enterprise safety
management are put forward, which provides a certain reference for the maintenance of the life and property safety
of the enterprise workers.
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