
Short Paper—Exploration and Application of Virtual Reality Technology in Mechanical Manufacturing… 

Exploration and Application of Virtual Reality 
Technology in Mechanical Manufacturing Teaching 

https://doi.org/10.3991/ijet.v17i15.31927  

Maoquan Xue 
Changzhou Institute of Industry Technology, Changzhou, China 

xuemaoq@163.com 

Abstract—Virtual reality technology has been effectively applied in many 
fields and is also emerging in the field of education. It has the characteristics of 
interactivity and provides a new method for teaching. There are some problems 
in mechanical manufacturing teaching in the past. The introduction of virtual re-
ality technology is conducive to solve relevant problems, optimize the teaching 
process and create an interactive learning situation for students. This new me-
chanical manufacturing teaching method can effectively enhance students' inter-
est and motivation in learning, and then improve the teaching effect. 
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1 Introduction 

Science and technology has brought about great changes in people's lives, as well as 
changes in the media and mode of information dissemination. Virtual reality technol-
ogy has been integrated into people's daily life and work. It creates an immersive inter-
active environment for people based on computable digital information. With computer 
technology as the core, it converts and generates virtual scenes with realistic audio-
visual and emotional effects in a specific range [1-3]. With the characteristics of inter-
activity, perceptibility and high fidelity, virtual reality technology injects new vitality 
and provides new resources for the reform of teaching methods. Virtual reality technol-
ogy can comb and analyze knowledge points in multiple dimensions, simulate and re-
store scenes, expand teaching contents, enrich teaching activities, and improve students' 
understanding and mastery of knowledge. Especially for practical courses, compared 
with the flat presentation of knowledge in previous education, virtual reality technology 
can present learning materials more three-dimensional, and change the reading mode 
of plane images into immersive experience [1]. At the same time, it can improve stu-
dents' learning interest and help students effectively deepen their knowledge structure 
[4-6]. 
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2 Application of virtual reality technology in teaching 

The introduction of virtual reality technology in the field of education can break 
through the limitations of previous learning methods, enable students to interact in a 
virtual environment, and make up for the shortcomings of interactivity, situational and 
immersion in the past classroom [7-8]. In this teaching form, the role of teachers has 
changed from the disseminator of previous knowledge to participants and collaborators, 
teaching students new learning methods, guiding them to use new technologies to learn 
knowledge, master the tools to acquire new knowledge, and learn to explore and master 
relevant knowledge through new tools. Classroom teaching has changed from teacher-
centered to student-centered mode, so that students have more autonomy and choice in 
the learning process, which can consciously improve learning efficiency, enhance 
learning initiative, and realize personalized and free development. With the change of 
interaction methods, classroom teaching methods are more flexible and diverse, and 
more targeted, which better solves the problem of the impact on the overall teaching 
effect due to the individual differences of students. In daily teaching practice, some 
learning materials are difficult to present in front of students for various reasons, result-
ing in some practical teaching is difficult to carry out, and this kind of problem can be 
solved through virtual reality technology. Teachers can use the virtual practical teach-
ing platform to simulate the real environment and things, and bring more intuitive ex-
perience to students. For example, some science and engineering disciplines in Colleges 
and universities will carry out metal smelting teaching practice activities, but there are 
often problems such as scarce resources and high risk of field teaching. Teachers can 
make students familiar with the environment and learning tasks in advance by using 
virtual reality technology, and can also let students who do not have practical conditions 
experience the whole process of practice through virtual reality technology to improve 
students' professional level [9]. 

2.1 Applying the styles to an existing paper 

In the field of special education, the introduction of virtual reality technology into 
special education can enable students to obtain perceptual and rational knowledge, so 
as to achieve the purpose of Education [10]. For example, using virtual reality gloves 
to translate commands and actions such as sign language into sound, so that the deaf 
and dumb people can communicate with others in time, and so on. Virtual reality tech-
nology is of great help to the education and daily life of special social groups. 

2.2 Professional practical training 

Professional practical training often needs the support of some material conditions. 
In this kind of practical training, operators often need to have high professional ability 
and technical level. Using virtual reality technology to build a training platform can not 
only reduce the risk, but also allow the operator to carry out repeated training and im-
prove the operator's operation skill level [11]. For example, in high-speed railway driv-
ing training, the use of simulation High-speed Railway Cab for training can simulate 
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the virtual space environment in the real state. Under the condition of ensuring safety, 
the driving trainees can carry out multiple training operations. In the teaching of these 
advanced and sophisticated fields, the introduction of virtual reality technology can 
better promote the development of professional fields. In recent years, in Higher Edu-
cation in the field of mechanical manufacturing, virtual reality technology can help 
teachers use innovative teaching methods to sort out, simulate and restore abstract 
knowledge points in multiple dimensions, so that students can experience and receive 
knowledge and information through sight, hearing, touch and other senses. 

3 Analysis of traditional teaching mode of mechanical 
manufacturing 

The teaching of mechanical manufacturing combines theory with practice to culti-
vate relevant talents. Although the course has formed a complete teaching system, there 
are still some problems such as backward teaching methods. On the one hand, in the 
process of machinery manufacturing teaching, some schools adopt the classroom teach-
ing method dominated by teachers to transfer knowledge, while students practice 
through exercises. In this mode, it is difficult for students to master all the contents of 
the course, the learning effect is poor, and the teaching purpose of teachers is difficult 
to achieve. On the other hand, due to the imperfect teaching facilities, it is difficult for 
teachers to explain the relevant knowledge about mechanical manufacturing in depth, 
and it is difficult for students to effectively master the specific methods of actual me-
chanical manufacturing and understand the technical core of the latest mechanical man-
ufacturing [12]. 

In the teaching of mechanical manufacturing, some students are often difficult to 
concentrate for a long time. It is difficult to improve their attention to the course content 
and enhance their learning enthusiasm. The purpose of mechanical manufacturing 
teaching is to enable students to have strong process planning and practical ability. 
Therefore, it is imperative to use new teaching methods and means to enhance students' 
enthusiasm, organize classroom teaching more reasonably, construct teaching re-
sources and design teaching activities more effectively. 

4 Theoretical basis of the application of virtual reality 
technology in mechanical manufacturing teaching 

4.1 The necessity of applying virtual reality technology in mechanical 
manufacturing teaching 

The progress of science and technology has greatly improved the mechanical man-
ufacturing technology. The previous mechanical manufacturing teaching materials and 
teaching models are difficult to match the current mechanical manufacturing teaching 
content and students' learning needs. It is imperative to expand the mechanical manu-
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facturing teaching platform. Mechanical manufacturing based on virtual reality tech-
nology integrates new knowledge in relevant fields, and the expressiveness of the class-
room can also be extended. At the same time, the integration of new technology and 
knowledge also enriches the methods of mechanical manufacturing. The curriculum 
design also needs to show more comprehensive machinery manufacturing resources. 
Different from the previous paper resources, it contains more network resources and 
virtual resources. Students can carry out independent learning here [13]. 

In mechanical manufacturing teaching, practical teaching is an important part. Inte-
grating virtual reality technology can greatly improve the efficiency of practical teach-
ing and enhance students' enthusiasm to participate in mechanical manufacturing prac-
tical teaching. In the process of practice, teachers can guide students to understand and 
master the abstract contents such as process and operation process through the teaching 
virtual platform. They can also conduct online interactive communication with students 
through the construction of virtual laboratory, enhance students' classroom participa-
tion and interactive experience, innovate teaching ideas and improve teaching quality. 

4.2 Four aspects of the application of virtual reality technology in the teaching 
of mechanical manufacturing 

In terms of curriculum content, teachers should expand the teaching content hori-
zontally and break through the constraints of existing teaching materials; Vertically 
integrate new knowledge and new manufacturing technology, and absorb new research 
achievements in the manufacturing field, such as additive manufacturing, digital man-
ufacturing technology, etc, Try to combine the teaching with the actual product manu-
facturing of enterprises, so as to make the teaching content keep pace with the times. 
In the construction of curriculum and teaching resources, teachers should present vir-
tual resources in an all-round and three-dimensional way, break the current situation 
dominated by paper resources, and form a teaching resource system dominated by net-
work virtual resources and supplemented by electronic and paper teaching materials. 
Students can learn independently through the virtual platform, ask questions or put for-
ward feedback. Teachers can analyze students' relevant opinions through the platform 
big data, and gradually determine the rhythm and focus of classroom teaching. For the 
practical link in the teaching of mechanical manufacturing, students can not only ob-
serve the teacher's demonstration in class, but also carry out simulation training and 
repeated research through the virtual platform after class, but also put forward the prob-
lems encountered in the practical link and suggestions on practical operation. Teachers 
can give necessary guidance to students' feedback, so as to improve the quality of prac-
tical teaching. 

Virtual reality system can vividly show knowledge, including natural phenomena 
and the change process of things that are difficult to present in classroom teaching in 
the past or difficult for students to observe in real life. At the same time, it can provide 
students with realistic observation environment and perceptual learning materials to 
help students better understand the key and difficult points in learning. For example, in 
the process of chip deformation and formation in metal cutting, through the virtual re-
ality platform, students can enter the simulation space for immersive observation to 
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understand the chip characteristics in the process of metal cutting. For another example, 
in the application teaching of turning, when studying the surfaces suitable for machin-
ing with different kinds of turning tools, students can use the virtual platform to "sim-
ulate" the whole process of machining different surfaces with various turning tools, so 
as to make the static change into motion and the discontinuity change into continuity. 
Using virtual reality technology to display knowledge can make abstract concepts more 
intuitive and vivid. Through virtual display, students can better understand and master 
knowledge. 

In the process of mechanical manufacturing teaching, practical teaching is particu-
larly important. The introduction of virtual reality technology into practical teaching 
expands the teaching methods and ways. Teachers and students can obtain a vivid prac-
tical environment and more convenient practical tools in the virtual practice space. The 
introduction of virtual reality technology into practical teaching can not only improve 
the quality of practical teaching, but also help students understand knowledge and 
deepen their memory. The virtual practice platform has the characteristics of interac-
tivity, which can help students cooperate and complete practical projects through the 
platform. The virtual platform can not only enable students to carry out virtual practice 
on the project, but also enable students to face the processing effect after setting differ-
ent situational parameters more intuitively according to different assumptions, so as to 
stimulate their interest in exploring knowledge and cultivate students' creativity [14]. 

The spread of global COVID-19 makes distance online teaching widely adopted by 
schools, and promotes the development of distance education [15]. Compared with the 
previous face-to-face model, the use of distance teaching model can carry out educa-
tional activities in a wider range. Teachers can make full use of educational resources 
and let more students participate in teaching, so as to promote the development of edu-
cation [16]. However, this distance learning system lacks teaching interaction. Due to 
the limitations of space, some disciplines are difficult to carry out distance teaching 
effectively, especially the practical course of mechanical manufacturing. The introduc-
tion of virtual reality technology into mechanical manufacturing course can make the 
teaching environment more humanized. Virtual campus environment and virtual class-
room environment can create a dynamic learning atmosphere for students, break 
through the limitations of space, so that teachers and students can discuss, study and 
make progress together [17]. 

5 Curriculum design of applying virtual reality technology in 
mechanical manufacturing teaching 

5.1 Basic elements and main functions of virtual platform 

The realization of virtual reality depends on the virtual environment. Teachers can 
add and integrate the resources required for curriculum teaching in the virtual environ-
ment, and then carry out virtual teaching activities. Taking the construction of virtual 
teaching environment based on PC as an example, the virtual teaching platform envi-
ronment needs to have the following main functions and basic elements. 
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First, the main functions: the virtual teaching platform is divided into virtual teach-
ing practice platform and virtual teaching resource inventory storage platform. By sim-
ulating the virtual design of the physical environment, students can learn and practice. 
In this environment, students can query information, interact with peers and learn from 
each other; Teachers can carry out curriculum design, resource management, practical 
guidance and exchange. Second, basic elements: on the premise of main functions, the 
virtual teaching platform needs to build management module, teaching module, re-
source module, communication module, counseling module and evaluation module, in-
cluding authority setting, registration and login, basic information statistics, learning 
statistics, curriculum management, information receiving and sending management and 
other functions, so as to ensure the smooth progress of teaching. Teachers should es-
tablish an all-round and diversified information resource database in the platform to 
meet the changing teaching needs. In order to highlight the advantage of strong inter-
action of virtual reality technology, teachers and students can use virtual avatars to enter 
the teaching environment for practical operation, mutual discussion and cooperation. 
According to the feedback of teaching information and the grasp of teaching quality, 
teachers can establish corresponding evaluation system to promote the development of 
machinery manufacturing teaching. 

5.2 Teaching scheme practice taking metal cutting and machine tool module as 
an example 

In the teaching of "metal cutting and machine tools", many phenomena are invisible 
or have little visibility. In this way, it is difficult for students to clearly understand and 
master the process of metal cutting, which will make students feel boring and unimag-
inable, reduce students' interest in learning and affect the quality of teaching. The in-
teractivity of virtual reality technology can make people get a strong sense of immer-
sion. Using this characteristic, teachers can develop a virtual platform suitable for 
teaching, use the platform to solve the key and difficult points in machinery manufac-
turing teaching, and constantly improve and innovate machinery manufacturing teach-
ing. 

5.3 Construction of virtual platform 

Teachers can use vocational education cloud, Chinese University MOOC and other 
teaching platforms to build teaching platforms, comprehensively use video, audio, im-
ages, animation and other materials, divide teaching contents according to modules, 
and use animation, video and games matching the teaching contents to enhance stu-
dents' learning motivation, change students from passive learning to active learning, 
and gradually master important and difficult knowledge in the process, Teachers can 
create a virtual teaching platform according to the teaching content of the course, which 
is divided into the basic parts of course introduction module, metal technology module, 
machining process module, common parts machining module and testing module. 

248 http://www.i-jet.org



Short Paper—Exploration and Application of Virtual Reality Technology in Mechanical Manufacturing… 

6 Conclusion 

The introduction of virtual reality technology into machinery manufacturing teach-
ing can change teachers' teaching mode and teaching concept, enhance the interaction 
and initiative of curriculum teaching, and help students better understand and master 
knowledge. Under the guidance of different teaching means and with the help of rele-
vant knowledge and teaching platform, students can make the teaching content of me-
chanical manufacturing richer, more innovative and practical. Students have changed 
from passive learning to active learning and achieved all-round development. At the 
same time, teachers have also broken the "full house filling" mode in the previous teach-
ing, made the teaching forms more diversified and vivid, and improved the teaching 
quality of the course. 
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