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Abstract:  In engineering and manufacturing quality control and quality engineering
are involved in developing systems to ensure products or services are
designed and produced to meet or exceed customer requirements. These
systems are often developed in conjunction with other business and
engineering disciplines using a cross-functional approach. Quality
assurance is the activity of providing evidence needed to establish quality
in work, and activities that require good quality being performed
effectively. All those planned actions necessary to provide enough
confidence that a product or service will satisfy the given requirements for
quality. Quality assurance covers all activities from design, development,
production, installation, servicing and documentation. It includes the
regulation of the quality of raw materials, assemblies, products and
components, services related to production management, production, and
inspection processes.
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1. Introductory notes

Todays demands for flexible and economic production of hot-rolled strip can only be
met by automation solutions which are based on in-depth technological process
modeling know-how, high-performance control systems and a comprehensive
understanding of hot-rolling logistics.

Production logistics is the term used for describing logistic processes within an industry.
Also, the purpose of production logistics is to ensure that each equipment and
technologies is being fed with the right product in the right quantity and quality at the
right point in time.

The manufacture of rolls is in continuously perfecting, the requirements for superior
quality rolls are not yet completely satisfied, in many cases, the absence of quality rolls
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preventing the realization of quality laminates or the realization of productivities of
which rolling mills are capable.

Logistics activities are searching constantly for ways to improve process capabilities,
shorten throughput times, improve quality, and cut costs. Many manufacturing and
quality engineering books describe the specifics of defining process capabilities or
optimally designing logistics systems. In many cases, the need for improvements may
be obvious. In fact, to many private or public sector organizations, these improvements
may be necessities.

The production logistics, as an important component of logistics systems in production
companies, covers planning, management and monitoring of the material flow — from
raw-material warehouses and various production stages to warehouses for finished
goods. In the complete value cycle, production logistics follows procurement logistics
and precedes distribution and reverse logistics. The technological manufacturing
process of the rolling mills rolls, as well as the quality of material used in manufacturing
them, can have a different influence upon the quality and the safety in the exploitation.
Our proposal approaches the issue of quality assurance of the rolling mills rolls, from
the viewpoint of the quality of materials, which feature can cause duration and safety in
exploitation.

The quality assurance research fields can be defined through the general research area,
throught the different experiments effectuated in the laboratories, and, also, throught the
modern calculation programms, optimization technologies and the better capitalization
of the manufacturing data.

In the rolling industry, the quality of the product (of the rolls, in this case) is in directly
accordance with the quality of technologies (defined by the casting equipments,
materials, applied procedures, etc), and also, by the quality of the manufacturing process
(charging, melting, innoculation, laddle treatment, casting, cleaning, etc).
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Figure 1. The Quality Assurance in Rolling-Mill Rolls Manufacturing Area
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Roll material and the groove design are major factors affecting rolling performance and
roll life. The entire operations from selection of raw materials to dispatch of finished
products go through a series of quality control checks conducted by a team of
metallurgists. The computer controlled emission spectrometer analyses the bath samples
of the hot metal to ensure current chemistry of both the final products. The products are
tested for surface hardness by the conventional hardness testing equipment along with
sample checks; in the laboratory to confirm to specification defined by the customers.
The metallographic and mechanical tests are carried out to ensure the over all internal
soundness, in particular, the quality of bound between the shell and core.

) g
[ Efficiency Quality

L 1 Analyzes |
| Production | -

Figure 2. The Rolling-Mill Rolls Manufacturing Area ‘s Quality Assurance Fields

Depicted, developed, specified process and methods have been institutionalized for
achieving the quality requirements of products of various grades. Synchronization
between all activities and sub process are maintained to build desired properties in rolls.
The quality assurance general fields in the rolling-mill rolls manufacturing area in
Figure 1 are presented, graphically. In Figure 2 the quality assurance fields are
presented and the domains which are specifically for the rolling-mill rolls
manufacturing area.

2. Improving the Quality in Rolling-Mill Rolls Manufacturing Area

Improving quality involves applying appropriate methods to close the deficiencies
between current and expected levels of quality as defined by standards. This activity can
use the quality management tools and principles to understand and address technical
system deficiencies and improve the future technological processes. A range of quality
improvement approaches exist, from individual problem solving, rapid team problem
solving, and systematic team problem solving to process improvement and redesign and
organizational restructuring or reengineering. The improving quality must include:

— the approach to quality improvement
— the spectrum of quality improvement approaches
— the performance improvement

— analyses of efficiencies

451



Acta Technica Jaurinensis Series Logistica Vol. 2. No.3. 2009

Quality improvement methodology has evolved over the years. Early quality assurance
efforts assumed that improvements could be readily attained by adding new or more
things, such as new machines, procedures, training, or supplies. It was believed that
simply adding more resources or inputs would improve quality. People working to
improve quality learned that increasing resources does not always ensure their efficient
use and, consequently, may not lead to improvements in quality. In fact, in many cases,
the quality can be improved by making changes into the systems without necessarily
increasing resources. Interestingly, improving the processes not only creates better
outcomes, but also reduces the cost of delivering services by eliminating waste,
unnecessary work, and rework. Inspecting main activities or processes is another
approach that managers have used to identify and solve problems. These methods tried
to increase the control over the technological processes, in scope to avoid the eventually
mistakes inefficient processes, or imperfections. The approaches can examine how
activities can be changed for increase the performance. The role of approach is
recognizes that both the resources (inputs) and activities carried out (processes) must be
addressed together to ensure or improve the quality of products. The methods which
define the quality improvement are consisting in following steps:

— identify, also determine what to improve;
— analyze, also understand the problem;

— develop, also hypothesize about what changes will improve the problem and
develop solution strategy based on these changes;

— test and implement, also test the hypothesized solution.

|DENTIFY TANALYZE!
- <DEVE [.OP
< [MPLEMENT

Figure 3. The Steps in the Quality Improvement

The quality improvement is not limited to carrying out these four steps, but rather
emphasizes continuously looking for ways to further improve quality. When
improvements in quality are achieved, teams can continue to strive for further
improvements with the same problem or address other opportunities for improvement
that have been identified.

2.1. Step one: Identify

The goal of the first step, identify, is to determine what to improve. This may involve a
problem that needs a solution, an opportunity for improvement that requires definition
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or a process or system that needs to be improved. This first step involves recognizing an
opportunity for improvement and then setting a goal to improve it.

2.2. Step two: Analyze

Once areas for quality improvement have been identified, the second step is to analyze
what we need to know or understand about this opportunity for improvement before
considering changes. The objectives of the analysis stage can be any combination of the
following:

— clarifying why the process or system produces the effect that we aim to change
— measuring the performance of the process or system that produces the effect
— formulating research questions, such as the following:

To reach these objectives, this step requires the use of existing data or data collection.
The extent to which data are needed depends on the quality improvement approach
chosen. Techniques to analyze problems include clarifying processes through flowcharts
or cause-effect analyses, reviewing existing data, and, when needed, collecting
additional data.

2.3. Step three: Develop

The third step, develop, uses the information accumulated from the previous steps to
explore what changes would yield improvement. A hypothesis is formulated about
which changes, interventions, or solutions would reduce the problem and thus improve
the quality of products. A solution strategy is then developed based on this hypothesis.
It is important to remember that at this point the hypothesis remains a theory, as it has
not yet been tested. A hypothesis is a tentative assumption made in order to test its
consequences. It is based on roll makers knowledge and beliefs about the likely causes
and solutions of the problem.

2.4. Step four: Test and implement

This step, test and implement, builds on the first three. A hypothesis is tested to see if
the proposed intervention or solution yields the expected improvement. Because
interventions that prove to be effective may not yield immediate results, allowing time
for change to occur is important in the testing process. The results of this test determine
the next step, also the start the improvement process (if the proposed change did not
produce an improvement), the modify the proposed change (if the proposed change
yields improvement that is not completely satisfactory) or begin the implementation of
the change or intervention (if the proposed change yields satisfactory improvement).
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3. The Spectrum of Quality Improvement Approaches

3.1. Rapid Team Problem Solving

Rapid team problem solving is an approach in which a series of small incremental
changes in a system is tested—and possibly implemented—to improve quality. Like
individual problem solving, this approach could be used in any setting, although it
generally requires that teams have some experience in problem solving this approach
quickly. Rapid team problem solving may involve cause analysis, but implemented in a
less rigorous fashion than in systematic problem solving.

3.2. Systematic Team Problem Solving

Systematic team problem solving is often used for complex or recurring problems that
require a detailed analysis. It frequently results in significant changes to a system or
process. This approach is a detailed study of the causes of problems and then
developing solutions accordingly. This detailed analysis usually involves data collection
and therefore often requires considerable time and resources.

4. Process Improvement

The most complex of the four approaches, process improvement, involves a permanent
team that continuously collects, monitors, and analyzes data to improve a key process
over time. Process improvement is often used to assure the quality of important services
in organization. Since this approach is often used to respond to core processes of a
system, various stakeholders contribute to the analysis stage.

In sum, experience with quality improvement has rendered it a simpler, more robust
methodology, and the application to a wide range of settings has become clearer. In all
of these approaches, the methodology and principles remain unchanged, though their
specific methods may vary.

5. Analyze, Improve and Control

The data profiling, sometimes called data discovery or data quality analysis, is the
essential first step in any data improvement program. Data profiling provides a wealth
of information about the integrity of the technical data specific for the processes and
illuminates potential problems in the workflows. An effective data profiling approach
allows to structure a data quality solution to address the specific nature of the data
quality issues.

After identifying the data issues in the data profiling phase, it’s time to begin correcting
these issues. In the data quality phase, is necessary start to improve the quality of
information throughout the enterprise by creating business rules to correct, standardize
and validate the data. The high-quality data is essential to successful technical
operations.
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An effective data integration strategy can lower costs and improve productivity by
ensuring the consistency, accuracy and reliability of data across the enterprise. In this
sense, ensuring the source data is consistent, accurate and reliable through a data quality
process is the foundation for any successful business initiative.

After data quality establishes corporate standards for information and data integration
creates a unified view, the entreprise (foundry) is ready to begin expanding on the value
of its data and enriching its view of the specific customers, products and partners.

When the data enrichment is complete, the entreprise (foundry) has a unified, high-
quality, and value-added view of its corporate data, and a solid base to make sound,
informed business decisions. But the company will always be getting new data. Without
the capability to maintain the integrity of that data, the benefits of all integrated system
work start to disappear. Data monitoring builds on initial data quality and integration
initiatives by providing the technology to examine data over time, enforce continued
adherence to business rules, and prevent good data from going bad. Data monitoring
helps you maintain consistent, accurate and reliable data.

Figure 4. Methodology for a better enterprise data
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Figure 5. Methodology for a better enterprise data adapted for the Rolling-Mill Rolls
Manufacturing Area

The entire methodology can build a better enterprise data and will make various
analyze, improve and control data (Figure 4). This is achieved through five
methodological building phases (stages):

— Stage 1, also data profiling stage, also inspect data for errors, inconsistencies,
redundancies and incomplete information

— Stage 2, data quality stage, also correct, standardize and verify data

— Stage 3, data integration stage, also match, merge or link data from a variety of
disparate sources

— Stage 4, data enrichment stage, also enhance data using information from
internal and external data sources

— Stage 5, also data monitoring stage, also check and control data integrity over
time

6. Conclusions

This methodology can help any technical and technological analyze, can improve and
control data in any enterprise area. The methodology provides the foundation to
understand and improve the quality of data in any metallurgical organization. These
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mission-critical efforts require a complete, end-to-end approach to data quality. In this
sense, the implementation of this methodology can help the general entreprise activity.
We can ennounce the following advantages:

— drastically reduce the time and resources required to find problematic data;
— catalog and analyze data and discover data relationships;

— discover the quality, characteristics and potential problems of information
before beginning the processes;

— verify and validate data accuracy to improve the overall accuracy of customer
records, product data and other information;

— ensure that high-quality information;

— enhance the value of product data with commodity coding and categorization
details;

— detect when data exceeds pre-set limits.

Data monitoring has become a key component of a complete data-quality and data-
integration practice, giving organizations the tools they need to understand how and
when their data strays from its intended purpose. Monitoring also helps identify and
correct these inefficiencies through automated, ongoing enforcement of customizable
business rules. Data monitoring ensures that once data becomes consistent, accurate and
reliable, it remains that way, giving confidence to professionals who make information-
based decisions in any organization.
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