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Abstract: This article analyzes the main problems and countermeasures in the supply chain
management and product quality monitoring process of the automotive industry. For the issue of
supply chain management, considering the chaos in supplier relationships between enterprises
caused by the globalization of supply chain composition and the closure of supply chain
information, as well as the inconsistency between information flow and logistics connection in the
supply chain, it is proposed to establish strategic supplier cooperation relationships; Based on an
intelligent supply chain management system and a supply chain data sharing platform, establish
globally consistent quality standards and adopt measures such as automated production equipment;
For product quality control, measures such as establishing global quality standards and applying
automated production equipment have been proposed to address the issues of chaotic quality
standards and unstable and uncoordinated production processes that affect product quality. The
adoption of this measure can enhance the transparency and synergy of supply chain management
in automobile manufacturing enterprises, improve product quality consistency, thereby
strengthening the competitiveness of enterprises and promoting their development.

Keywords: automotive industry; supply chain management; product quality monitoring; data
sharing platform; strategic cooperation

1. Introduction

In the current marathon like competition in the global automotive industry, the
automotive industry is facing more challenging challenges in supply chain management
and product quality control. In the context of globalization today, supply chain
management has become increasingly complex, involving numerous suppliers
distributed around the world. Therefore, how to ensure supply chain stability and
response speed while maintaining economic efficiency is a challenge that enterprises face.
In addition, the quality management of the automotive industry is also facing enormous
pressure. With the increasing complexity of product design and coordination at different
stages of the product manufacturing process, inconsistent quality, uncertainty in the
product manufacturing process, and fluctuations in product quality from different points
in the supply chain have all had an impact on product quality and company reputation.

In response to the above issues, some automobile companies have begun to explore
how to improve their market competitiveness, including optimizing supply chain
management and controlling product quality [1]. IT and intelligent technology can open
up a new situation for enterprises to monitor the supply chain in real-time and control
product quality. Developing unified world standards, strengthening supplier supervision,
and optimizing production processes can enable enterprises to ensure product quality
while having the advantage of high production and low consumption. The main research
focuses on the main issues of supply chain management and product quality control in
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current automotive enterprises, and proposes improvement methods to provide reference
solutions for relevant enterprises to understand the problems of automotive enterprises
in the constantly fierce market.

2. Overview of Supply Chain Management and Quality Control Theory in the
Automotive Manufacturing Industry

For automobile production, the focus is on supply chain control and quality control
to ensure production efficiency and product quality [2]. The principle of supply chain
management is to increase resource efficiency and reduce production costs by optimizing
every link, such as the process from purchasing raw materials to final delivery. Its main
contents include supplier management, demand forecasting, logistics organization, and
inventory control. By establishing an information exchange platform and using intelligent
technology, the operation of each link in the supply chain can be coordinated in real time,
accelerating response and adaptability.

The quality control theory follows the concept of control, which focuses on whether
all production processes meet corresponding criteria, such as product design,
manufacturing, testing, packaging, etc. Process control of product quality at various
stages is carried out from product design, testing, pre production preparation, production,
and supply chain system execution. Specifically, quality management systems such as
ISO9001 and Six Sigma are implemented to continuously improve product quality,
eliminate defects, and monitor the quality stability and reliability of the entire production
process. At the same time, real-time quality online inspection and adjustment are carried
out using automated equipment and intelligent monitoring devices to ensure efficient and
accurate quality control [3].

3. Framework Construction for Supply Chain Management and Quality Control in the
Automotive Manufacturing Industry

3.1. Supply Chain Management Framework

The basic purpose of supply chain management is to enhance the competitiveness of
each link in the process from supplier procurement to the final product flow to retailers.
The key is to establish long-term and sustainable good relationships with suppliers to
ensure stable and timely supply of products. Secondly, it is necessary to predict and
manage the market, ensuring that products that meet market and demand can be
produced and achieve the desired output level when necessary, so as to minimize
unnecessary cost expenditures in the production and supply process [4]. Furthermore, it
is necessary to manage various impacts during transportation and distribution, adopt
advanced information technology, trace all relevant events during transportation to a
certain extent, ensure timely receipt, and minimize unexpected risks. In addition, it is
necessary to improve the visualization of the supply chain, share supply chain data in a
timely manner, and monitor changes in the supply chain in a timely manner (Figure 1).

1.SUPPLIER MANAGEMENT

Selection and Evaluation
Supplier relationship management
Supplier Performance Management

2.Demand forecasting and
inventory management
Market demand forecast
Production and inventory scheduling
Inventory optimization and management

3.Procurement and Supply Chain Planning
Raw material procurement
Supply Chain Planning and Coordination
Purchase Order Management

6.information system
Real time data monitoring
Data sharing and transparency

Intelligent Supply Chain Management System

5.Logistics and Delivery
transportation management
warehouse management
Collaboration between delivery and supply chain

4.Production and Manufacturing
Production scheduling and process planning
Manufacturing Capability Management
Production efficiency optimization

Figure 1. Supply Chain Management Framework Diagram.
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Through this framework, every link in the supply chain can achieve real-time
information sharing and efficient collaboration, thereby ensuring the controllability and
flexibility of the entire supply chain.

3.2. Quality Control Framework

The focus of this work is to achieve the required quality objectives throughout the
entire product lifecycle, from research and development to production. The first premise
is quality design, which considers the corresponding product quality and technical
conditions at the beginning of quality design. The second is to reduce the degree of quality
dispersion in the product manufacturing process by establishing standardized operations,
optimizing processes and quality management systems (such as ISO9001). Through
automated online detection equipment for production process inspection, the goal is to
immediately grasp and improve quality abnormalities. Finally, through Total Quality
Management (TQM), we aim to comprehensively enhance employees' quality awareness,
decompose quality control responsibilities into each link, and achieve zero quality defects

(Figure 2).
1.Design Quality Control 2.IN PROCESS QUALITY CONTROL 3.Quality inspection during the production process
Quality standards during the design phase Standard Operation Procedure Raw material and component inspection
Analysis of manufacturability and process feasibility Process parameter control Intermediate product quality inspection
Design feedback on quality requirements Process monitoring and continuous improvement Complete the quality inspection of the product
7.Customer feedback and quality improvement 1otal quality management S.quality management system 4.Automated quality monitoring and testing
- . Enhance the quality awareness of all employees 1SO Implementation of 9001 standard N
Collection and analysis of customer quality feedback N . . Adopting automated detection equipment
- - Training and Continuing Education Internal Audit and Quality Assessment -
Improvement measures and quality optimization " N . . . Online monitoring system and data analysis
" . Incentive mechanism and implementation of Control and corrective measures for . L
Customer satisfaction survey and tracking Real time feedback and automatic adjustment
quality responsibility non-conforming products

Figure 2. Quality Control Framework Diagram.

This framework ensures strict control throughout the entire production process of
automotive manufacturing, from design to final product, to achieve zero defect standards.

3.3. Comprehensive Coordination and Optimization

It is necessary to coordinate the relationship between supply chain management and
quality management system, realize the utilization of information in each link of the
supply chain, form a unified management platform, unify production and quality
management of the supply chain, and thus improve overall efficiency and product quality.

4. Analysis of Supply Chain Management and Quality Control Issues in the
Automotive Manufacturing Industry

4.1. Complexity of Supplier Management

Supplier management is the most critical challenge in the production process of the
automotive industry, especially when operating in a global production model and
increasingly complex supply chain form. The demand for automotive industry products
is increasing day by day, and the company has cooperated with a large number of
domestic and foreign suppliers, which has led to a large number of suppliers and a wide
range of geographical sources, making supplier management more difficult. Supplier
product quality issues, delivery time issues, and supply quantity issues will directly affect
the production schedule, stability, and quality level of the final product. In addition, due
to the large number of component types in automotive industry products, and the fact
that most of the main components are provided by a few suppliers, it will increase the
difficulty for companies to select and cooperate with suppliers.
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The following is a Table 1 showing the impact of supplier management complexity
on different dimensions:

Table 1. Complexity Analysis of Supplier Management.

Dimension influence factor Response strategy
Establish quality standards with
suppliers, conduct regular quality audits

Supplier quality Quality fluctuation and high

control defect rate .
and evaluations
Stability of Delayed or untimely Establish long-term partnerships and
delivery time delivery by suppliers implement inventory buffer measures

Differences in production

Differences in capacity among different Select multiple suppliers for selection and

production . . . :

capacit suppliers result in uneven conduct production capacity assessment

pacty supply
, Cultural and management Enhance cross-cultural management and

Regional . L. . .
differences differences among communication, establish standardized

1 . . .

multinational suppliers collaboration processes

Through this approach, enterprises can better understand the complexity of supplier
management and implement corresponding strategies to optimize supplier relationships,
ensuring smooth production processes.

4.2. Poor Coordination between Information Flow and Logistics

The phenomenon of poor communication between information flow and logistics
transportation is common in the automotive manufacturing industry, and the situation
will become even more serious. In the context of increasingly complex supply chains,
insufficient communication between information flow and logistics transportation may
lead to delays in production plans and significant expenditures on storage costs.
Information flow generally refers to the exchange and sharing of information from each
stage of the supply chain, while logistics refers to the transportation routes of products
and materials. The lack of unified coordination between these two factors can affect the
implementation of production plans and the control of warehouse storage capacity, which
may lead to supply chain disruptions or product oversupply. The lack of smooth
information flow makes it difficult for the production and procurement departments to
timely understand inventory, production volume, and demand, which in turn affects the
planning of raw material procurement and production. When the logistics operation
efficiency is not high, the delivery time of products slows down, which will also drag
down the overall production process and increase additional costs.

The following is a Table 2 showing the impact and response strategies of poor
coordination between information flow and logistics:

Table 2. Analysis of Inefficient Coordination between Information Flow and Logistics.

problem

. . Problem descripti R trat
dimension roblem description esponse strategy

Data transmission delay
Poor information prevents real-time sharing of
flow inventory and production
information
Delayed material delivery =~ Optimize logistics network, establish
Logistics delay =~ and delayed production  diversified transportation channels, and

Introduce information systems (such as
ERP, SCM) to achieve real-time data
sharing

plan improve delivery efficiency
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It is difficult to
Low supply chain comprehensively monitor
transparency production progress and
inventory status

Establish an intelligent supply chain
management platform for full process
monitoring and feedback

Improper Delayed information Implement lean inventory management
inventory updates lead to excessive or and optimize inventory management
management insufficient inventory using real-time data

4.3. Inconsistencies in Global Production Quality Standards

In the context of global production, the important issue facing automobiles is the
diversity and inconsistency of quality standards. With the further internationalization of
automobiles, car manufacturers have established multiple production bases overseas and
participated in overseas cooperative production. However, different quality management
processes such as automotive quality standards, qualification certifications, and legal
systems in various countries will bring about differences. Inconsistent quality standards
require that the quality level cannot be maintained consistently. Consistent products,
consistent levels, and consistent information inevitably lead to various market quality
product inconsistencies, which in turn affect the uniformity and reliability of global
products, reduce customer purchasing choices, and brand trust; Or due to inconsistent
quality standards at various stages of the supply chain, it may result in the production of
defective products, ultimately affecting the delivery time of the final product.

The following is a Table 3 showing the impact and response strategies of inconsistent
quality standards in global production:

Table 3. Analysis of Inconsistencies in Global Production Quality Standards.

problem

P 1 . . R
dimension roblem description esponse strategy

Different tri d regi
Differences in Ferent Cotintries and regions Develop unified global quality

have varying quality standards

quality e . standards to ensure compliance by all
and certification requirements, ) .
standards L. . . production bases and suppliers
resulting in inconsistencies
Inconsistent The quality level of products ~ Strengthen the global quality control
. varies in different markets, which system, conduct standardized
product quality

affects consumer trust training and certification
Difficulty in ~ Different production bases have

controlling the  different quality requirements,
production  which increases the difficulty of

Unify global production processes
and coordinate cross-border quality

. standards
process quality management

Different suppliers follow

Supplier Quality  different quality standards,

Management which affects the quality of
components

Collaborate with core suppliers to
establish unified quality standards
and conduct regular evaluations

5. Optimization Strategies for Supply Chain Management and Quality Control in the
Automotive Manufacturing Industry

5.1. Establishing Strategic Partnerships and Integrating Suppliers

In the automotive industry, establishing and maintaining strategic alliances and
integrating suppliers is an effective measure to optimize the efficiency of the entire supply
chain and ensure product quality. Through strategic alliances, companies can share
knowledge, skills, and resources, reduce expenses, shorten response times, and enhance
supply chain security and reliability. Toyota's "lean production” is a specific application
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example. They establish long-term and stable strategic alliances with their suppliers.
Through long-term cooperation, they can not only provide technical support and improve
production lines to suppliers, but also ensure that suppliers have the ability to provide
high-quality and affordable raw materials.

In this system, Toyota shares production schedules, inventory status, and expected
future demand data with its suppliers, allowing them to prepare the necessary spare parts
in advance and deliver them correctly at the right time. Through this supply and
distribution integration relationship, Toyota can reduce inventory backlog, achieve timely
response of the entire supply chain to market changes, and achieve production scalability.
Toyota also requires its suppliers to apply lean production methods in the production
process, reducing waste and improving processes to save costs, maintain quality, and
enhance market competitiveness. This collaborative system makes Toyota's supply chain
more efficient and stable, helping them support and strengthen their international
expansion.

5.2. Introduction of Intelligent Supply Chain Management System and Data Sharing Platform

Nowadays, the automotive manufacturing industry has regarded intelligent supply
chain management systems and the establishment of data sharing networks as necessary
means to improve supply chain efficiency, reduce costs, and shorten response cycles. By
utilizing technologies such as the Internet of Things (IoT), data mining, and cloud
computing, intelligent supply chain management systems can monitor and exchange
information in real-time throughout the entire supply chain process, ensuring
transparency and sharing of supply chain information. Through data exchange and
communication among all suppliers, production sites, and logistics transportation chains
within the supply chain, enterprises can obtain real-time inventory status information,
production status information, transportation status information, etc., which can further
adjust production plans and resource allocation. Assuming that the intelligent supply
chain management system of a certain automobile manufacturing enterprise can apply
the following formula in inventory management:

S=MDxL)+(Txa) (1)

Among them, S represents safety stock; D represents the demand quantity; L
represents the delivery cycle; T represents the average supply time; a represents the
demand fluctuation coefficient. The above formula can help companies choose the
appropriate inventory level based on past data, ensuring that production can continue
during supply disruptions and demand fluctuations. And the data sharing network
enables all supply chain participants to update information in a timely manner, allowing
each link to obtain the latest progress information and reducing the risk of supply chain
freezing caused by information delays. Automobile manufacturing enterprises can use
intelligent supply chain management tools and data sharing networks to enhance their
supply chain flexibility and responsiveness to environmental changes, thereby effectively
reducing operating costs and improving overall competitiveness.

5.3. Unified Global Quality Standards and Standardized Management

In the context of international large-scale production, the level of quality control and
stability of products needs to be achieved through consistent quality standards and
standardized management systems worldwide. With the internationalization of the
market, automobile manufacturing companies have established factories in multiple
countries and regions, requiring collaboration among numerous partners. Therefore,
equal standards have become a necessary requirement. By unifying the global quality
management system, enterprises can implement quality control using the same quality
management system around the world, meeting the needs of quality control levels in
various regions of the world. It can reduce quality fluctuations in the quality control
process, enhance brand image, and increase global influence. The usual way to achieve
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consistency in enterprise quality standards is through a global quality management
system, such as the internationally recognized ISO9001 quality management system.
Through this series of standards, each quality control process of the company is defined,
and strict quality inspection procedures and continuous improvement mechanisms are
established. The evaluation of specific quality control can be calculated using the
following formula, which is used to quantitatively analyze the management situation in
the quality control process and optimize management:

Q == x 100% )

Among them, Q represents the quality index; N represents the qualified quantity;
T represents the total number of inspections. By using this formula to determine the
proportion of normal products in the production process, the quality management effect
can be reflected. By monitoring and improving this indicator, the stability of the
company's output and quality in the global production process can be ensured, and
production and quality management methods can be improved based on relevant data
feedback.

6. Conclusion

By optimizing the automotive supply chain management and enhancing quality
control management, the productivity of automobiles can be significantly improved, costs
can be effectively reduced, and product quality can also be maintained stable. After
introducing intelligent and information-based supply chain management systems and
shared supply chain information systems, the timely and transparent transmission of
information in various links of the supply chain process can be improved, thereby
enhancing the agility and cooperation effectiveness of the supply chain system. And with
the global standardization of product quality and the use of information-based product
quality testing equipment, the stability and reliability of product quality have also been
fully guaranteed. To cope with the increasingly complex demands and fierce competition,
automobile manufacturers should further strengthen cooperation with suppliers,
improve production levels, and enhance technological content to enhance their own
strength. In the process of constantly responding to technological development and social
environmental changes, the development of the automotive industry still needs to deeply
integrate supply chain control and quality control, and build a foundation for sustainable

development.
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