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ABSTRACT

The researchers construct a defect occurrence prevention technique called the Total QA Network
Model that uses a combination of quality assurance tools and establishes partnerships. Their
focus is on integrated quality assurance spanning different departments in manufacturing
companies (from design to production) and extending further to part manufacturers. The Total
Quality Assurance Networking Model is developed and its effectiveness is verified at a major
corporation.
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1. INTRODUCTION

n order to survive globalization and worldwide quality competition, Japanese manufacturing must work
jtowards the simultaneous achievement of quality, cost and delivery (QCD) in order to shorten
development times, ensure high quality, and lower production costs.

There are many tools, such as quality function deployment (QFD) that can be used to ensure manufacturing
quality, but they do not always produce sufficient results. There are three key technological components needed to
take quality assurance to the next level: (1) the experience and skill of technical personnel, (2) the combined use of
methods that take a scientific approach, such as failure mode and effect analysis (FMEA) and fault tree analysis
(FTA), and (3) partnerships—both internal partnerships that extend from design through production and external
partnerships built with suppliers.

The Total QA Network Model includes the above components and is introduced here as a new defect
prevention technique. The Total Quality Assurance Model for preventing defects is then outlined and its
effectiveness verified at a leading corporation.

2. BACKGROUND
2.1 Manufacturing In Japan Today

Product lifecycles are getting shorter as customers present more sophisticated and diverse needs. Japanese
manufacturing needs to address these issues by shortening lead times throughout development, manufacturing, and

sales.

However, recent large-scale recalls have raised social concerns and the number of incidents, as well as the
number of vehicles recalled, is on the rise. These quality issues have naturally compromised user trust in addition to
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a loss in social standing for the companies themselves. Quality issues are not limited simply to manufacturing
quality issues or manufacturing reliability—it has become increasingly important to treat them as corporate
organizational issues as well.

2.2 Necessity Of Preventing Defects

In order to grasp actual quality assurance conditions, the researchers conducted 204 interviews and surveys
at the quality assurance departments of ten manufacturing companies (assembly manufacturers and suppliers), which
included some major corporations.

The investigation revealed that while many manufacturing companies are looking to shorten development
times, they are also spending a great deal of their defect prevention efforts on preventing outflow rather than
preventing occurrence itself. It was discovered that one reason for this is that developers believe that focusing on
preventing outflow contributed more to shortening development times than focusing on occurrence prevention.

Occurrence prevention uses quality assurance tools like QFD or FMEA to predict what underlying factors
are causing defects. But research indicated that these tools are currently not being sufficiently implemented. By
putting effort into outflow prevention rather than occurrence prevention, fundamental solutions for reducing defects
are never reached. Instead, it is critical that companies make the transition from quality assurance measures that
prevent outflow to those that prevent occurrence, as shown in Figure 1.
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Figure 1: Quality Assurance Process Transitions
3. ISSUES FACED BY QUALITY ASSURANCE DEPARTMENTS

A statistical analysis (type Ill quantification method) was conducted on the data collected in section 2.2
“Necessity of preventing defects” to identify the issues faced by quality assurance departments, as shown in Figure
2. The figure indicates two levels of problems: those faced by managers (i) and those faced by staff members
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(workers) (ii). The three problems faced by managers (i) are: (1) development and deployment of quality assurance
tools, (2) visualization of processes, and (3) transmission of know-how and expertise. These are the quality
assurance issues from the perspective of management. The next three problems are those faced by staff members
(if). They are: (4) clear quality assurance standards, (5) quality of human resources, and (6) swift response to
changing market conditions. These are the quality assurance issues from the perspective of the plant workers
themselves.

As a result of the investigation and analysis, the researchers were able to clarify the critical components of
achieving a high degree of quality assurance from the perspective of both managers and staff members (workers).
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Figure 2: The Issues Faced by QA Departments

4. CREATING THE TOTAL QA NETWORK MODEL

4.1 Creating The Total QA Network Model

Putting effort into outflow prevention is necessary to fundamentally resolve defect issues. Effective
partnerships—both internal partnerships that extend from design through production and external partnerships built
with suppliers—are necessary to address quality issues as organizational issues within the company. In order to
establish a total quality assurance system and strategically deploy it, the researchers came up with the Total QA
Network Model, as shown in Figure 3.
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Figure 3: Total QA Network Model

The purpose of the model is to create a new quality assurance system that can be used to comprehensively
carry out quality assurance. It is called the Total QA Network Model to indicate the cycling total quality assurance
process for achieving defect prevention. The ultimate goal of the Total QA Network Model is to achieve customer
satisfaction (CS), employee satisfaction (ES), and social satisfaction (SS) through high quality manufacturing. This
is done through the prevention of defect occurrence and by supporting the simultaneous achievement of QCD that
come from strategically deploying a high-level quality assurance process.

One of the technological components in achieving these goals is strengthening quality assurance networks
by developing and deploying quality assurance tools. Another is establishing clear quantitative quality assurance
standards (such as process capacity) that are not affected by worker experience. A third component is creating a
system that can make use of worker expertise and information on past defects in an organized manner. A fourth
component is the development of workers and frontline staff who are familiar with the site. The strategic
implementation of these components will allow companies to prevent defect occurrence and simultaneously achieve
quality, cost, and delivery (QCD).

4.2 The Total QA Network Model Approach
4.2.1  Creating the Total QA Network Chart

The Total QA Network Chart, as shown in Figure 4, was created in order to deploy the Total QA Network
Model.

The chart is a defect occurrence prevention technique featuring a combination of quality assurance tools. It
also uses FMEA and matrix diagrams to deploy partnerships.

The vertical axis of the chart identifies joint processes by suppliers and assembly manufacturers, from the
arrival of goods to shipment. This creates a quality assurance “network™ that eliminates gaps in quality assurance.
The horizontal axis lists individual defects. The degree of quality assurance is indicated where the two axes
intersect, which allows a quantitative value indicating the importance of process management tasks to be assigned to
each.
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Figure 4: Total QA Network Chart

Each process is comprehensively evaluated on the basis of what the defect occurrence prevention tasks are
for that process and how highly they are ranked in terms of the level of quality assurance.

4.2.2  Ranking Occurrence And Outflow Prevention

Table 1 assigns rankings to occurrence and outflow prevention. The importance of process management
tasks is ensured based on the ranks shown for occurrence prevention and outflow prevention. This allows companies
to carry out total quality assurance and establish a high-level quality assurance system.

Table 1. Occurrence And Outflow Prevention Rankings

Level

Level |

Level 2

Level 3

Assignment of QA Level

o, e

Subjective 1-5

According to clear
standards 1-4

Development task

Full model change

Model change

Minnor change

Level of technology

Undeveloped

In transition

Advanced

at the company

4.2.3  Level-Based Application

Some participants in the investigation conducted section 2.2 “Necessity of preventing defects” felt that
quality assurance tools did not match the scope or content of product development; they were not being used
effectively, but simply being created as an empty exercise. Level-based application of the Total QA Network Chart,
as shown in Figure 5, can resolve this issue, because it allows companies to deploy the chart in a way that matches
the development of each product.
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Level-based application also allows quality assurance tools to be created in less time and contributes to the
simultaneous achievement of QCD.
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5. THE TOTAL QUALITY ASSURANCE NETWORKING MODEL FOR STRATEGIC
DISTRIBUTION OF THE TOTAL QA NETWORK

Japanese companies manufacture some of the highest quality products in the world, making successful
defect occurrence prevention a top priority. The researchers constructed the Total Quality Assurance Networking
Model (TQA-NM), as shown in Figure 6, as a way to systematize high-level quality assurance using the Total QA
Network. This was done to address the importance of quality assurance through partnerships between assembly
manufacturers and suppliers.

The ultimate goal of the TQA-NM model is to achieve high-level quality assurance through defect
occurrence prevention as well as the simultaneous achievement of QCD. There are four essential guidelines that
must be followed to achieve this goal. The first is quality assurance that makes use of the Total QA Network (A).
The second is further improving partnerships between assembly manufacturers and suppliers by considering the way
their respective quality assurance systems are set up (B). The third requirement is establishing a quality assurance
database for the Total QA Network in order to share quality assurance information. The fourth requirement is
making use of quality assurance tools in subsequent product development in order to pass on know-how and
experience resolving past issues.
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Figure 6: Total Quality Assurance Networking Model

6. APPLICATION EXAMPLES

The effectiveness of the HTQA-NM model was verified at a leading corporation. In this example, assembly
manufacturer A (a leading automaker) and supplier B established a partnership (jointly developed activities) using
the Total QA Network with the goal of improving the quality of brake pads to reduce noise.
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6.1 Technical Management

Management activities took a technical approach to reducing the variations in quality that resulted in noise.
The activities searched for a mechanism by conducting a variable factor analysis, which included consideration of
quality evaluation techniques.

6.2 Product Management

A variable factor analysis was conducted on the brake pad products from a manufacturing perspective. The
analysis sought to clarify the causal relationships leading to variations in process requirements and final products.

6.3 Deploying The Total QA Network

The researchers aimed to create more efficient business processes by taking full advantage of member
expertise in technical management and in product management—and by carrying out these two activities side by
side. If they are carried out completely in isolation from one another, it will be difficult for all participating members
to have an awareness of shared goals. The two activities have therefore been deployed and linked using the Total
QA Network, as shown in Figure 7.

7. CONCLUSION

This paper focuses on quality assurance activities that are integrated across different departments (from
design through production) and extend to suppliers as well. The Total Quality Assurance Networking Model is
constructed to establish partnerships and prevent defect occurrence, and its effectiveness is verified through
application at a major corporation.
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