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At present, in China’s automobile manufacturing industry, the main problem is the manufacturing of parts and on-board
equipment. Most domestic industries still adopt the step-by-step production of parts, and each manufacturer customizes the
required parts according to the scale and production needs of its own enterprise. )is situation is easy to cause unstable quality of
parts and serious unqualified quality inspection problems. Based on the above situation, we study the high-quality development,
parts quality optimization, and remanufacturing of auto parts manufacturing industry with the support of machine learning
model. Firstly, based on the analysis of auto parts procurement and production mode, this paper briefly describes the basic
problems in themanufacturing process of auto parts in China.Machine learning technology is used to count the changes of quality
data in manufacturing, and the quality standard is reflected in the learning model. )e machine learning algorithm is used to
diagnose and analyze the faults of auto parts and equipment, so as to turn high-quality production to high-quality production.)e
projection feature extraction algorithm is used to quantitatively analyze the low quality state of automobile parts. Finally, 3D
printing technology is used to solve the quality manufacturing problem of parts with high-precision requirements, and the later
materials are processed again to achieve the purpose of remanufacturing planning. )e results show that the transformation of
auto parts manufacturing to high quality can improve the economic development of the auto industry and meet the needs of
modern society. )e data analysis of parts controlled by machine learning model can help the precision manufacturing of
automobile parts.

1. Introduction

With the rapid development of China’s economic strength,
the parts manufacturing industry in the automotive industry
has also started a wide range of production and processing
(Chen Min et al.) [1]. )e advantages of auto parts devel-
opment can promote the transformation and innovation of
the auto industry. )e parts manufacturing industry needs
to focus on high-tech quality transformation and strictly
control the quality of its products to meet the needs of
modern cities. In different regions of China, the devel-
opment of auto parts manufacturing industry is different,
and most cities with high-tech technology are relatively
smooth (Chen et al.) [2]. Auto parts manufacturing needs
to be supported by the urban economy and obtain new
transformation opportunities from the development of

high-tech technology. Solving the problem of auto parts
manufacturing can improve the economic benefits of the
whole city, which plays an important role and helps in
urban innovation and development (Wu et al.) [3]. At
present, the economic benefits that China’s auto parts
manufacturing industry can create are limited by many
reasons. Enterprises can not control the overall quality of
parts in normal operation. )e sales scope and export
channels of auto parts are relatively few, and cross inter-
national exchanges and transactions cannot be realized
globally (Lu Yanqing et al. 2021) [4]. )e above factors are
unfavorable to the development of China’s automobile
industry, especially the quality problems caused by auto
parts, which has always been the primary link to be solved
(Jin Hongji et al. 2021) [5]. Our government has pro-
mulgated many new policies according to the development
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status of the automobile industry, and there are new
standards and restrictions in quality control and enterprise
management. With the advent of the Internet and big data
environment, new technology development can help op-
timize and reform the quality of auto parts manufacturing
industry (Kong Ningning et al.) [6].

)e main factors affecting the quality change of China’s
auto parts manufacturing industry also include production
cost. Each enterprise has its own cost range, and the re-
duction of profits leads to many problems in enterprise
production (Hu Chun et al. 2021) [7]. )e investment
growth of foreign investors in the industry is low, and this
bad cycle leads to the failure of new technologies in time.)e
traditional processing method of auto parts is relatively
single, and the product renewal and creativity have not been
optimized and improved (Qiu Shaohu et al. 2021) [8].
Obviously, the processing efficiency can not meet the pro-
duction demand of the current automobile industry. At
present, the following problems are easy to appear in the
process of auto parts manufacturing: first, the production
line in many manufacturing industries is too long, which
makes it easy to slow down the progress and efficiency of
engineering manufacturing in complex environment. )e
enterprise does not control and allocate the production
management, and the complexity of the production line has
brought many work difficulties to most employees (Jinxi
et al. 2021) [9]. )e problems in the production process can
not be found immediately. In order to improve the quality of
parts, it needs to be analyzed from the production process.
Finally, the development of China’s automobile industry is
relatively diversified and there are many kinds of automo-
biles. )is diversity leads to the need to consider processing
parts from many aspects. )erefore, in the development of
parts manufacturing industry, it is necessary to increase the
types and characteristics of products, improve their own
quality, and stand out from various industry competitions
(Wang Chuan et al. 2021) [10].

)is paper puts forward new measures and ideas for the
reuse of parts in China. Its innovative contributions are as
follows: 1. Starting from the market economy of automobile
products, this paper discusses the influence of cost price and
material selection on automobile performance. Starting with
the quality control management of parts, the core structure
in the manufacturing process is improved. 2. Introduce
machine learningmodel to statistically analyze material data.
)e training samples are used to obtain the optimal results of
quality data, which are added to the manufacturing process
of auto parts. 3. Based on the actual situation of China’s
automobile industry, the fault data are extracted from the
part processing process, and the quality parameters are
optimized by using the simulation environment. In order to
improve the manufacturing quality of parts, machine
learning model is used to train the fault analysis perfor-
mance in sample making.

)is paper is mainly divided into three parts. )e first
part mainly describes the background of automobile in-
dustry and automobile parts manufacturing industry and
analyzes the current situation of the application of machine
learning algorithm in various industries from the perspective

of parts manufacturing process. )e second part first ana-
lyzes the quality control problems in the process of auto
parts manufacturing and transforms the trend of parts
manufacturing into high-quality development. Starting with
the control of raw materials, the influencing factors of
material selection on quality are analyzed by using big data
and machine learning algorithm. After data acquisition, the
monitoring effect of machine learning model on part
manufacturing is analyzed. 3D printing technology is
adopted to increase material selectivity and optimize and
improve individual parts with high-precision requirements.
Finally, it analyzes the industry discovery trend and opti-
mizes the quality problems from the concept of parts
remanufacturing in the automotive industry. )e third part
analyzes the results of high-quality transformation of auto
parts manufacturing industry based on machine learning
model, as well as the research on parts remanufacturing and
quality optimization.

2. Related Work

In the process of automobile manufacturing, it is necessary
to analyze and investigate the quality and process of parts.
)e selection of raw material quality of parts and compo-
nents has a great impact on the results of the whole
manufacturing (Zhang Shibin et al.) [11]. )erefore, it is
necessary to collect and analyze the data before the use of
raw materials. )e statistical results of data analysis are
constructed by using machine learning model. Machine
learning model can be widely used in computer field, natural
language field, and intelligent recognition field (Liu Qixu
et al. 2021) [12]. It provides accurate data support and al-
gorithm support for the above industries. Most machine
learning models can show good results in sample data de-
tection and prediction. However, the training data of the
model needs to select the appropriate range and input
method. In order to improve the quality development in
automobile parts manufacturing, we need to build a rela-
tively safe and reliable machine learning model. )e risk
analysis and data prediction of learning model are used to
ensure the quality standard of parts. In the training of
machine learning model, it is also necessary to ensure the
integrity of data and detect the location and specific factors
of automobile component faults according to the above data
(Wang et al. 2021) [13].

Water conservancy projects in Japan have always been
the main industry with risks and accidents. In order to
enhance the accuracy of water conservancy work manage-
ment and risk assessment, they added machine learning
algorithm to Engineering Research (Liu Haipeng et al. 2021)
[14]. Using machine learning model to construct data as-
sociation structure, risk assessment and data prediction are
carried out for the operation links of water conservancy
projects. Under the influence of human beings, the mining
effect in the data framework of hydraulic engineering can
analyze the key influencing factors and establish corre-
sponding emergency treatment and guarantee measures.
With the support of computer technology, many intelligent
robots are also widely used in people’s life. It is easy for

2 Scientific Programming



intelligent robot to face the danger of obstacles in the process
of moving. In order to improve the robot’s ability to avoid
obstacles in real time, it is necessary to use machine learning
algorithm to transform the robot system (Yu Hong et al.
2021) [15]. Machine learning algorithm is used to judge the
distance of obstacles in real time, and the travel direction is
planned. )e results show that the robot optimized by the
algorithm can form a reliable and stable path in motion. )e
development of China’s automotive machinery field is a hot
industry in the near future. Automotive machinery and
equipment are prone to many problems in operation. In
order to solve the fault problem and improve the diagnosis
accuracy, we use machine learning algorithm to ensure the
normal operation of automobile mechanical equipment.
With its own advantages, machine learning algorithm can
change the structure of data calculation and realize fault
diagnosis and real-time monitoring of mechanical equip-
ment. Based on the application status of machine learning
algorithm in various fields, this paper studies the high-
quality transformation and quality optimization measures of
auto parts manufacturing industry.

3. Methodology

3.1. Research on High-Quality Transformation of Auto Parts
Manufacturing Based onMachine LearningModel. With the
continuous improvement of China’s economic develop-
ment, people’s use frequency and ownership penetration
rate of cars are increasing exponentially. With the growth of
automobile sales, the development of the industry is also
facing a new turn. )e demand for the quality of auto parts
and equipment in the auto market is higher and higher.
When choosing an automobile brand, we first need to
consider its quality and durability. )e quality standard of
auto parts also provides a data reference for selecting auto
brands. Steadily promoting the development of China’s
automobile industry can play a positive role in national
economic growth. At present, although China’s automobile
has basically reached the state of popularization, people’s
demand for high quality is becoming closer and closer. )e
shift of auto parts from quantitative development to high-
quality development has become the main factor affecting
the process of the industry. From the analysis of automobile
sales market, we try to reduce the gap with partners in terms
of quality requirements and shorten the distance from
manufacturing process and core technology, control auto-
motive equipment and related parts, and constantly innovate
and optimize to achieve the purpose of stable industrial
development.

Most manufacturers in China’s automobile manufacturing
industry contract to the corresponding units for parts
manufacturing, which is unfavorable to the control of parts
quality. It is easy to cause unqualified parts, which can directly
affect the overall quality of automotive products. )e pro-
duction process is mainly composed of several processes, as
shown in Figure 1.

As can be seen from Figure 1, firstly, it is divided in part
manufacturing for different automobile types. Product
quality control is divided into inspection stage, statistical

data stage, data detection stage, and overall quality man-
agement stage. According to the characteristics of auto parts
and the operation process, select the appropriate detection
method. Manually control the composition of parts in
quality inspection. According to the above process, the
supervision of parts and automobile quality can be realized.
Although the quality problems can be mastered in their own
production links, there are also prominent defects. For
example, the order of parts in production will bring some
difficulties to quality monitoring, which not only reduces the
production efficiency, but also expands the actual cost. In
order to improve the overall quality of parts, the industry can
only transform active intervention into passive intervention
and control. At this stage, parts production is still the focus
of research. Many data will be used in the process of
component quality accounting, and the work content of this
large amount of data calculation is more complex.)e use of
rawmaterial parameters and the accuracy of calculation data
will bring some difficulties to quality accounting. In order to
solve the problem of data accounting, this paper uses ma-
chine learning algorithm to construct data analysis model.

Machine learning algorithm can select targeted detection
methods according to the detection requirements in auto-
mobile parts manufacturing. Carry out data detection and
tracking from raw material distribution and manufacturing
process. )e test data in the process of parts manufacturing
is divided into two parts. One is the data information inside
the part, and the other is the detection information of ex-
ternal equipment. In order to better realize tracking and
analysis in component production, we need machine
learning algorithm as technical support. A mathematical
model is established for the internal and external inspection
data of parts, and the position of inspection nodes is defined
by data analysis technology. Firstly, the parts manufacturing
of an automobile product is randomly selected as the pro-
totype. )e internal inspection data needs to correct the
position of the inspection node. We define the gap between
the front and rear positions of the main target as follows:

argmin L[g(H), Z]. (1)

In the formula, H is the actual position of the detection
node andZ is the corresponding position of the specific data.
)e capture function in machine learning algorithm is used
to define the relationship of data quality inspection gap. )e
input and output variable formula of the model is

Xn×m �

x1x2 . . . xm

x2x2 . . . xn

xnxn . . . xnm
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.

(2)

In the formula, n variable is the number of samples and
m is the number of eigenvalues of the input data. )e
mapping relationship between data nodes in machine
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learning model is reflected by linear regression analysis. It
can also quickly judge the correlation between data input
and output in feature screening. )e calculation formula is

f(X) � WTX + B. (3)

A large amount of data needs to be added to the machine
learning model for training. Select the data with stable it-
eration times to obtain accurate data results. )e ratio be-
tween the predicted value of error measurement and the
actual data is used to optimize the parameter model. )e
error coefficient can be obtained according to the following
formula:

Ed �
1
n



n

l�1
y
⌢

t − yt . (4)

yt and y
⌢

t represent the actual value and the predicted
value, respectively. In the data mining in Figure 2, it is
necessary to judge the location relationship of data nodes.
)e relationship between internal and external positions of
parts is predicted and analyzed, and the purpose of data
enhancement is constructed through linear regression. )e
quality data enhancement process constructed by machine
learning algorithm is shown in Figure 2.

As can be seen from Figure 2, the data generated in the
manufacturing of parts are obtained. Build corresponding
models for different vehicle samples, preprocess the map-
ping data, and generate sample cases. In the training model,
an appropriate algorithm is used to optimize the quality

parameters. Save the optimal parameter model for result
processing. Test the influence range of different data on the
quality of parts. Due to the technical differences between
different manufacturers, dynamic data changes will occur in
each component manufacturing engineering. )e best
quality data we calculated can only provide a certain range of
reference efficacy. Next, we need to further study the quality
optimization and specific measures of auto parts.

3.2. Research on Remanufacturing and Quality Optimization
of Auto Parts Based on Machine Learning Model. )e
manufacturing quality of automobile parts plays an im-
portant role and influence on the overall performance and
sales of automobile. Parts manufacturing cost and core
technology have a great relationship with quality optimi-
zation. In quality control, the selection and processing of raw
materials can directly affect the change of quality coefficient
in production. Raw materials and customer quality cost are
internal quality problems of parts. In order to improve the
overall performance of automobile, we also need to explore
the factors affecting quality from actual production and
manufacturing. Step errors or operation failures in the
manufacturing process will affect the quality parameters of
parts. We also need to detect and judge all aspects of parts in
automobile quality inspection. In order to improve the
accuracy and effectiveness of fault detection, a component
model based on machine learning algorithm needs to be
added to the manufacturing process. Control the production

model training

model training Whether the stop conditions are met

Data distribution
process

Result processingmodel predictionModel saving

Yes

M M M M M M M M
N

N

Part composition construction

model prediction Data analysis
No

Sample constructionData preparation

Figure 2: Quality data enhancement process constructed by machine learning algorithm.

Judge the type of car

Product quality monitoring Inspection stage statistical data Data detection phase Quality management stage
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production environment Raw material selection Fine division of materials Process operation Assembly

Figure 1: Production process.
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process through the characteristic changes in the
manufacturing process of parts. Judge whether there is a
manufacturing fault according to the characteristic data. If
there is a fault, it can be handled and located in time. Firstly,
the projection algorithm is used to extract the fault features
in the manufacturing process of auto parts. )e model is
represented by spatial matrix coefficients:

min‖L‖, +λE2.1, s, 1, X � XL. (5)

In the formula, the variable λE2.1 represents the fault
characteristic data. We judge whether there are similar
variables from the matrix data and simulate the information
of the same sample:

xij � X
w

ij + Eij

� 
c

i�1
Xw

s
i j) + eij,

(6)

where X represents the noise data generated by the fault.)e
approximate position change of fault is simulated by sample
similarity vector. If the training sample does not change,
then

y � P
T
. (7)

)e calculation variation of the above formula is

yij � p Xwij + e 

� 
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(8)

In order to improve the accuracy of the analysis data in
the calculation, we need to control the measurement within
the minimum distance. )e minimum distance is defined as

yij − p
T
Xw

s
ij

�����

�����
2
. (9)

)erefore, in the manufacturing process, the specific
problem can be analyzed through the fault space. )e
transformation calculation formula is
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In the formula, in order to achieve reasonable data
distribution and keep the accuracy above the standard co-
efficient, the minimum norm needs to be planned:
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In order to make the calculation process simpler, we can
also use the identity matrix to express it. )e mean value of
the above results is the highest, and the vector of the

projection matrix can be represented by the generalized
eigenvalue. Finally, in the data analysis level, the part of
identifying fault characteristics needs to be judged by data
units. )e machine learning model is highly adaptable in
automatic learning. We use clustering conditions to plan the
automatic learning efficiency of machine learning:

η(t + q) � η0
a1

η0
 

s

. (12)

According to the above formula and machine learning
model, the quality changes of parts can be monitored in real
time in the manufacturing process, and the steps beyond the
stable range can be rearranged and combined. In order to
further reflect the effect of parts quality optimization, we can
also start from parts remanufacturing. Conduct secondary
processing and treatment for unqualified parts and improve
the quality coefficient to the standard range and flow into the
market again. We investigated the sales of remanufactured
products of automobiles and parts, as shown in Figure 3.

It can be seen from Figure 3 that, with the increase of
years, the transaction amount in China’s automobile market
has exceeded the upper limit over the years. Parts rema-
nufacturing accounts for a large proportion in the market. It
shows that good sales results can be achieved after secondary
processing and improving quality standards. In the quality
optimization measures, machine learning model is used to
monitor the manufacturing process, which brings core
technical support to the secondary manufacturing of auto
parts.

4. Result Analysis and Discussion

4.1. Analysis of Research Results of High-Quality Transfor-
mation ofAutomobile PartsManufacturingBased onMachine
Learning Model. In the above research, we found that
controlling the quality coefficient of automobile parts can
improve the overall performance of automobile. Quality
inspection of selected materials should be carried out in the
manufacturing process of auto parts. After data acquisition,
simulation comparison is carried out to analyze the influ-
ence range of material parameters on parts. In order to save
costs and increase competitive advantage, many manufac-
turers will choose to reduce raw material indicators, which
affects the purpose of the transformation of the auto parts
industry to high quality to a certain extent. )is paper es-
tablishes a machine learning model to study the high-quality
transformation of parts. Firstly, a certain automobile
product is randomly selected to establish a virtual model for
the distribution of parts and components, as shown in
Figure 4.

It can be seen from Figure 4 that the distribution of parts
in the automobile structure is complex, and there are many
factors affecting the overall quality. We need to fit the overall
data and conduct unified calculation in the manufacturing
and inspection of parts. In the detection, the change of actual
quality data is significantly greater than that of predicted
data, so it needs to be subdivided by manual intervention.
Estimate the key positions in parts manufacturing from
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different angles, and record the position changes and ma-
terial selection. We compare the quality parameters of parts
processed with different raw materials, as shown in Figure 5.

As can be seen from Figure 5, with the gradual increase
of the stiffness of raw materials, the quality parameters of
corresponding products also increase. )e material data
predicted by machine learning model can highly meet the
product demand. )erefore, this algorithm has obvious
advantages in practical application. Finally, we can also use
3D printing to solve the problem of high-precision design
parts.

)e higher the precision, the higher the quality of the
finished product delivered by printing. )erefore, for high-
precision 3D printing, the primary technical difficulty is the
printing precision, that is, the optical resolution: the size of a
single pixel of the projection light. Printing speed is also one of
the technical difficulties to be broken through in high-preci-
sion 3D printing. )e formation process of Pμ SL 3D printing
technology is as follows: firstly, the three-dimensional structure
model is constructed by modeling software; then, the slicing
software is used to slice the three-dimensional model with a
certain layer thickness to obtain a series of two-dimensional
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pictures with specific patterns; then use P μ SL 3D printing
system performs full face projection exposure on each layer of
pattern after slicing. Repeat the previous step repeatedly and
stack layers to finally form the required three-dimensional
structure. In addition, the printing system can also splice and
print large-size samples through the movement of the printing
platform, so as to realize high-precision, large format, and
cross-scale processing.

)e corresponding shapes and structures are generated
directly from the virtual platform. Using 3D printing
technology can also reduce the cost of parts and improve the
precision of products. Among them, this technology can be
used in shape design, interior decorationmatching, plug-ins,
and other links.

4.2. Analysis of Research Results of Automobile Parts Rema-
nufacturing and Quality Optimization Based on Machine
Learning Model. Improving the quality problems in au-
tomobile parts manufacturing needs to be considered from
many aspects. Firstly, to improve the quality management
of parts, it is necessary to establish the corresponding
management model and standard rules.)is paper analyzes
the characteristics of China’s automobile industry and
carries out targeted transformation from the domestic
environment. Introduce reasonable control measures into
quality control and management and establish corre-
sponding departments. Take quality optimization as the
core part of manufacturing process. Secondly, in the
process of manufacturing, it is also necessary to ensure the
transparency of parts production and ensure that each link
can be monitored in real time. Record the problems en-
countered in the production process and achieve accurate
positioning. )e automatic training model is established
according to the recorded information of fault location,
and the automatic learning model is transformed and

upgraded by machine learning algorithm. )at is, in the
face of the next quality problem, the fault node can be
located in time to achieve targeted solution. Firstly, we
analyze the problem of low quality caused by incorrect
operation in automobile parts manufacturing, select a
certain position of automobile parts to establish a fault
analysis model, and use 3D printing technology to compare
the internal structure of normal parts and faulty parts, as
shown in Figure 6.

We extract the feature points of the model from the
automobile parts structure in Figure 6 and verify the ac-
curacy of the data through comparative experiments. At the
same time, it is added to the machine learning training
model to synchronize multiple fault factors for common
analysis. )e change trend of component quality parameters
after training with machine learning model is shown in
Figure 7.

It can be seen from Figure 7 that, with the enhancement
of model training time, the quality parameters of parts
change obviously. )e quality trend of machine learning
training is better; the quality parameters of parts in tradi-
tional manufacturing process fluctuate greatly and decrease
slowly with the time of feature recognition. In the test data,
we randomly select 50 normal data and 50 abnormal data of
an automobile product and compare the quality optimiza-
tion in the model after training, respectively. We find that
the efficiency of machine learning model diagnosis is rela-
tively fast and can effectively solve the low efficiency problem
caused by repetitive operation. Quality certification and
optimization are the main channels to improve the eco-
nomic changes of automobile market. In order to improve
the market sales status, we also need to start from the
manufacturing and reuse of parts. For some products that
fail to meet the quality inspection standards, the reuse
transformation can improve the utility rate of the products
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and reduce the average cost of the automobile industry to a
certain extent. At the same time, in view of the uneven
product quality level in the auto parts market, it is also
necessary to start with the quality standard certification and
use the quality certification mark to shift the manufacturing
of parts from quantity to quality.

5. Conclusion

With the rise of national economic strength, the automobile
industry is developing more and more rapidly. )e increase
of automobile types has brought new challenges to the
manufacturing of parts and components. In the process of
parts manufacturing, the selection of materials, process flow,
processing, and testing technology are the main factors
affecting product quality. )is demand for higher quality

puts forward requirements for the parts industry from the
aspects of structural design, manufacturing mode, and
quality inspection. In order to unify product quality stan-
dards and transform parts manufacturing from high
quantity to high quality, we study the automobile parts
manufacturing industry under the machine learning model.
Firstly, starting from the market economy of automobile
products, this paper explores the impact of cost price and
material selection on automobile performance. It is found
that the selection of raw materials has an obvious influence
on the composition and quality of parts. Starting from the
quality control management of parts, improve the core
structure in the manufacturing process. )e machine
learning model is introduced to statistically analyze the
material data. Using training samples to obtain the optimal
results of quality data, it is added to the manufacturing
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Figure 6: Actual application drawing after internal structure comparison of parts.
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process of auto parts. Finally, starting from the actual sit-
uation of China’s automobile industry, the fault data are
extracted from the parts process, and the simulation envi-
ronment is used to optimize the quality parameters. In order
to improve the manufacturing quality of parts, the fault
analysis performance in sample making is trained by ma-
chine learning model. 3D printing technology is used to
solve the problem of parts with high-precision requirements.
)is paper puts forward new measures and ideas for the
reuse of parts and components in China. )e results show
that the auto parts manufacturing industry needs to change
from paying attention to product quantity to paying at-
tention to high-quality development. )e product quality
optimization based on machine learning model can improve
the nonstandard operation in the manufacturing process of
parts industry and provide new help for China’s automobile
industry in the market competition.
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