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Abstract

As one of the core methods of the quality management system in the automotive industry, the
process approach is an important tool for realizing the quality assurance of complex
manufacturing systems with multi-sector, multi-process and multi-quality indicators. This
paper first gives an overview of the quality management in the automotive industry, and then
introduces the research status of the quality management system based on process approach
in the industry, providing direction for the automotive industry in both research and practice
of process-approach based quality management models.
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1. Preface

Since the development, improvement and implementation of the ISO9000 quality system
certification and related standards, the world's quality management level has been upgraded.
Regarding the quality management system, there are similarities and differences between
industries. In other words, in the automotive industry, ISO9000 standard was unable to meet
the special requirements of its quality management (2015). Therefore, the International
Automotive Task Force (IATF) firstly issued ISO/TS16949 in 1999, and has been upgraded to
ISO/TS16949:2002 and ISO/TS16949:2009. In addition, different automotive manufacturers
(such as BMW, Chrysler, GM and Ford) still maintain their own management method in the
supply chain management of quality management system. The process approach is
considered as one of the core tools in quality management system of automotive industry and
takes an important position in industrial application. In order to enhance the awareness for
engineers and researchers on quality management model based on process approach, this
paper gives a brief overview on the theory of quality management model based on process
approach and technical research results.

2. Overview of Quality Management System in Automotive Industry
2.1 History of ISO/TS16949

International Automotive Task Force (IATF) was established in 1996, whose purpose is to
coordinate the standards of automotive quality system among car manufacturer in the world
so as to facilitate the integration and management of supplier of automotive OEM. The
members of IATF consist of the Technical Committee on Quality Management and Quality
Assurance, nine car factories and five national associations. The nine car plants are BMW
Group, Daimler AG, Fiat Group Automotives, Chrysler LLC, PSA Peugeot Citroen, Renault,
Ford Motor, Volkswagen AG and General Motors Corporation. The five national associations
are ANFIA/Italy, FIEVA/France, SMMT/UK, VDA-QMC/Germany and AIAG/USA.

Based on ISO9001:1994 Quality System Standard, the IATF and ISO/TC176 Quality
Assurance Committee integrated the German VDA, American QS-9000, French and
German’s quality management system standards. In 1999, they issued the first version of
ISO/TS16949:1999 standard, and then issued the ISO:2000 edition. IATF combined the
ISO:9001 edition with the ISO:2000 edition standard to formulate the technical specifications
of ISO/TS16949:2002, whose main changes were the special requirements for the automotive
industry. The International Organization for Standardization (ISO) issued ISO 9001:2008
standards in 2008 and the IATF issued ISO/TS16949:2009 edition in 2009. With the issue of
quality management system standard of ISO 9001:2015 version, the IATF also issued IATF
16949 standards in 2016.

Major changes in the latest ISO 9001:2015 include requirements for safety-related
components and processes, enhanced traceability requirements of product to support the latest
regulatory changes, expanded requirements for products containing embedded software,
requirements for warranty management processes including handling failures and using
guidance for the automotive industry, clarifying the requirements of sub-supplier
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management and development and increasing the requirements of corporate responsibility.

The target of ISO / TS16949 is to establish a quality management system with continuous
improvement, defect prevention, reduction of variation and waste in the automotive supply
chain. The focus of the quality management system is to meet and constantly exceed
expectation of customer, by full participation and effective incentives for staff and the
constantly improved quality management system. By quick response system, problem
solution and surveys of customer satisfaction, the effectiveness and efficiency of enterprise
have been constantly improved.

TS16949 standard provides many effective and feasible control methods, and method with
the most far-reaching impact should be the five tools focused by AIAG, including APQP
(Advanced Product Quality Planning), MSA (Measurement System Analysis), SPC
(Statistical Process Control) PPAP (Production Part Approval Process) and FMEA (Failure
Mode Effect Analysis), TPM (Total Productive Maintenance).

ISO/TS16949 put forward the concept of product life cycle management, which requires
organizations to control processes, such as identifying customer voices, design and
development of product, development and selection of supplier, monitoring of manufacturing
process, monitoring of product and planning of measurement, management, error prevention
and substitution of nonconforming product.

ISO / TS16949 requires organizations to identify potential manufacturing risks in real process,
and systematically analyze and evaluate the identified risks, so as to formulate appropriate
measures to prevent the occurrence of nonconforming products.

The standard strongly put an emphasis that chief executives must plan and manage business
plans, formulate strategies and targets for business development by short-term, medium-term
and long-term business planning, formulate annual goals and relevant process indexes based
on medium-term and long-term plans and organizational strategies, and identify weakness of
groups by data analysis and makes improvement to constantly improve the organization's
performance.

1.2 Current Research of ISO/TS16949 Application

Jin (2016), utilizing with development experience of new product in steel company, explained
the value in the development of ultra-deep dip galvanized iron alloy product used for the
vehicle in the quality management system of ISO/TS16949; Tian (2015) further explained
about three supporting pillar basis for national quality foundation, which are measurement,
standardization and qualification ratings, and also made analysis on the positioning, which
helped to understand key points of design of quality at top level. Zhao (2014) briefly
described the advantages and shortcomings of introducing ISO/TS16949 quality system into
Anshan Iron and Steel Co by her own management experience. Li (2014) analyzed the recall
risk of defective automotive products in recent years, 80% of which were due to the lack of
original-part supply chain. Taking the supply chain of DPCA company as an example, she
discussed the shortcomings of the current evaluation system and put forward her own
management index. Dyer & Chu derived different trust models from the supply chain relation
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between 453 supply chains in the United States, Japan and South Korea and their vehicle
customers. They emphasized on the stability and cost of supply chain led by different trust.
P.O. et al. (2013) discussed about the selection and evaluation model of supply chain based
on ISO/TS16949 requirements. The model was established by using a method of VAHP
(Voting Analysis Hierarchy Process) based on QFD. Zhang (2012) comprehensively
introduced the ISO/TS16949 certification of SAIC General Motors Co. Ltd. and proposed the
countermeasures upon the major problems such as insufficient operation validity of quality
system, insufficient outsourcing quality of suppliers, insufficient monitoring validity of
manufacturing process and insufficient effectiveness of quality assurance mechanism, which
had reference significance for analyzing and improving the effective system design of quality
management system. PoP and Elod (2015) discussed the value of ISO/TS16949 in preventing
defects, reducing variation and waste, and enhancing continuous improvement. They
combined with the certification of the quality management system of Romanian automotive
supply chain, and shared the application and improvement of SPC in quality control. AIAG
(2015), according to the survey of North American automotive supply chain enterprises,
found that the five major problems faced by the supply chain were problem solving, customer
special requirements management, quality management system effectiveness, product
development and experience loss. He also carried out appropriate extension and proposed
directional improvement approaches, which had great reference value for improving the
quality management of supply chain.

2. Process and Process Approach of Quality Management System
2.1 Process Approach

Ao Jing (2016) defined Process Approach as process management methods or process
management. ISO9000 standardized the process management, and named it “process
approach” in 2000. In the understanding and operation of QMS (Quality Management
System) was systematically identification and management of the organization’s application
processes. It was also elaborated specifically in “Any activity or group of activities that use
resources to turn input into output can be thought of as a process. For an organization to
function effectively, many interrelated and interacting processes must be identified and
managed. In general, the output of one process will directly become the input of the next
process. Systematically identifying and managing the processes of organization’s application,
especially the interaction among the processes, is called ‘process approach’.” Process
approach regarded customers as their management focus and it was guided by the customer
demands. The organizations’ processes were generally divided into three categories: COP
(Customer Oriented Process), MP (Management Process) and SP (Support Process). Xie
Jianhua (2012) explained the three kinds of processes separately: COP is any process linked
directly to organizations and customer interfaces. The inputs come directly from customers
and the outputs go directly to customers, or to the process of increasing customers’
satisfaction level, such as product quoting, product designing, order processing, product
manufacturing, customer feedback processing, etc. SP was a process supporting the operation
of COP, examples of which included personnel training, facility management, purchasing
management, metering device management, document and records management, etc. SP
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generally linked to COP and MP. The processes managed organizations or their QMS, such as
business planning process, internal audit process, management process, continuous
improvement process, etc. The three types of processes associated with each other and
constituted the process management system.

2.2 PDAC Cycle

Recurring PDAC cycles can help organizations or businesses fully identify risks in quality
management to better maintain and operate quality management systems. The source of
PDAC is PDS, namely Plan, Do, See, which was proposed by Walter A. Shewart, the father
of Statistical Quality Control (SQC) in the United States. American statistician Dr. Deming
(W. E. Deming) deeply excavated it and applied it to the process of product quality
management, forming a unique scientific management system PDAC cycle.

The PDAC cycle is the primary tool for process methods. The PDAC cycle includes: Plan is
to establish the goals and processes of the system according to the customer's requirements
and organizational guidelines, determine the resources needed to achieve the results, and
identify and respond to risks and opportunities; implementation (Do) refers to
implementation Planning: Checking refers to monitoring and measuring processes and
products and services based on policies, objectives, requirements, and planned activities, and
reporting results: Disposal (ACT) means when necessary, steps are taken to improve
performance. Successful experience should be aftirmed, standardized, or made into work
instructions, so that employees can follow in the future work, and the lessons of failure
should be summarized and give improvement methods to avoid recurrence.

Many scholars made a lot of research in the use of process approach to achieve quality
management optimization. Xu et al. (2018) improved and implemented turtle diagram in
process approach according to VDA standards in order to realize the identification, evaluation
and management of process risks. They could thus continuously improve the risk
identification method and quality control level by PDAC circulation; Yan (2018) proposed a
group quality management model for the automotive companies, and conducted research and
design on seven aspects: management operation system, sales operation system, R&D
operation system, quality operation system, manufacturing operation system, procurement
operation system and human resource operation system. He then proposed corresponding
project implementation safeguards; Yao (2017) used quality management tools to improve the
quality of new energy vehicle development projects, and the process control approach is the
core method to achieve results; Shi (2017) summarized the problems in the design and
implementation of quality management system in China's manufacturing industry: low
attention of high-level corporate on product quality; lack of the concept of quality
management priority in corporate culture; serious corporate formalism; management methods,
etc. And he made some suggestions; Shi et al. (2015) summarized the intrinsic relationship
and inheritance characteristics of the existing major quality management systems in the
automotive industry, discussed the differences between VDAG6.1 together with ISO/TS16949
standards and ISO9000, and proposed to strengthen the application of process approach based
on the special practical experience of the automotive industry; Xie (2005) proposed the
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management model of “customer-process-performance” of process method based on the
process approach in ISO9000 family and personal consulting experience; Guo (2015) used a
company as an analysis case to comprehensively use the turtle map analysis method, APQP
method and PFMEA method to realize process-based quality control.

3. Conclusion

In the manufacturing process of automotive industry, the quality management determines the
quality of the final product. In automotive manufacturing system with multi-sector,
multi-process and multi-quality indicator, the QMS based on process approach has excellent
effect in application. Yet theoretically, the QMS based on process approach is relatively
scarce, and there are few studies targeting at QMS of sub-sectors of the automotive industry,
which in the future should be one of the research direction of QMS based on process
approach.
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