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Abstract: The main objective of the study was to develop a model supporting the process
of quality management and technology in the supply chain. This model will be enough
general and universal in nature that the guidelines will be able to implement various
production companies. Assumptions of the model have been developed during the four-
month research internship author of one of the largest and most advanced foundry in Poland
pressure, Meta-Zel Company. According to the author developed model should
significantly improve the functioning of enterprises of the metallurgical industry through:
the construction of effective forms of customer communication, the realization of the
logistics processes based on customer requirements, ensuring customer service at a high
level.
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Introduction

Continuous development of the industry, competition and globalization make
the issue of ensuring the optimum level of quality and development of new
technologies increasingly determines the competitiveness of the whole supply
chain. While in the case of individual organizations quality development can
proceed on the basis of implementing some standardized quality management
systems, across the entire supply chain issue is much more complex. Each of the
subsystems of logistics has its own strictly assigned targets and is shaped
differently in the quality of the end product (Malindzék et al., 2011). Supply
subsystem is focused on minimizing inventory levels and costs of the raw materials
while paying attention to highest standards of quality. The subsystem
manufacturing logistics activities are aimed at improving the effectiveness and
efficiency of production processes, while increasing quality standards and
minimizing the number of non-compliance. In turn, the distribution subsystem
integrates logistics processes, marketing and quality in order to improve
comprehensive customer service. It is worth mentioning that the efficiently
accomplished processes of transport and logistics in these subsystems are one
of the most important growth factors of competitiveness (Slusarczyk and Kot,
2015). In order to achieve the objectives assigned to individual logistics
subsystems it is necessary to develop optimal quality standards and efficient
management of technology (Brah and Ying Lim, 2006; Tabor, 2009) which
requires a systematic approach to this issue.
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Organizations working in the supply chain should resort to instruments, methods
and tools used to create joint comprehensive quality management systems and
technology. The same opinion is shared by D. Malindzak (2012) who claims that
the development of logistics processes based on the latest technologies and
concepts of quality management is particularly important in enterprises of the
metallurgical industry. According to many authors (Pacana et al., 2014; Budzik et
al., 2013) in recent years have been developed a variety of methods, technigues and
quality management systems to streamline operations and logistics processes and
yield measurable benefits to organizations. Among them they stand out
standardized quality management systems (Kafel and Sikora, 2014) and techniques
to support the development of technology (Tabor, 2011). According to the author
the use of these instruments will improve the effectiveness and efficiency
of logistics processes, provided their full integration into the supply chain.
The similar opinion has M. Nowicka-Skowron oraz R. Ulewicz (2015) who claims
that quality management and logistics processes must interact with each other and
mutually do not permeate. The very high quality of the product and the same
logistics service effectively realized, will not affect the final success.
Only the interaction of these elements will allow the organization to function
effectively in the market and attract new customers. An important factor in
determining the final quality is the cooperation and similar understanding of
quality for all participants in the supply chain. Quality management should be
understood as a sequence of actions, which result in the continuous improvement
of internal processes based on the requirements of internal and external customers.

Research Methodology

The main objective of the study was to develop a model supporting the the process
of quality management and technology in the supply chain. This model will be
enough general and universal in nature that the guidelines will be able to
implement various production companies. It should be emphasized that quality
management in large enterprises making up the supply chain is extremely complex.
Developed model does not simplify this process, but will order its elements and
allow for more effective implementation of the objectives adopted in the entire
supply chain. This model will be a combination of systems, methods and
techniques of quality management in such a way that mutually complementing
an impact on increasing the efficiency of logistics processes. Assumptions of the
model have been developed during the four-month research internship author
of one of the largest and most advanced foundry in Poland pressure, Meta-Zel.
Moreover, it is a one of the largest and most advanced open pressure casting
foundries in Poland. Their products include pressure castings of aluminum and zinc
for household appliance OEMs, construction industry, consumer electronics sector,
power machinery engineering and automotive industry. Meta-Zel also offers
services in specialist CNC machining, research and laboratory testing. With over
40 years of experience, the company has thorough casting expertise and proprietary
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know-how based on their own processes and patents. Years of tradition and

experience allow the company to meet the requirements and exceed

the expectations of its customers. Proper preparation and performance

of manufacturing processes are guaranteed by design engineer specialists, process

engineers and the Quality Control Department.

In order to achieve the objectives pursued, during the internship was performed

the following tasks:

— an analysis of the functioning of the different quality management systems
implemented in Meta-Zel and the supply chain of the company were made,

— in detail familiarized with the ways of integration of quality management
systems,

— the system procedures was analyzed and proposed improvement actions,

— acomprehensive model of the structure of quality management was developed,

— the barriers and limitations of the model were determined.

The Model of Quality Management and Technology in the Supply Chain -
Assumptions

There is no doubt that a properly organized and managed logistics subsystems
backed up with quality management concepts and technology have a significant
influence on the process of production and distribution of products (Zimon, 2015).
In Figure 1 presents the concepts of Total Quality Management model and
technology addressed to organizations cooperating in the supply chain.

The model presented is general in nature and leaves a lot of flexibility in choosing
optimal management concepts specific to a particular supply chain. Its proper
implementation should include the following principles:

— Quality management model and technology is subordinated to the mission and
the strategy adopted in the supply chain (shall be ancillary).

— The mission, objectives and tasks of logistic should be established prior to
the implementation of the model. This will determine the place of quality
management departments throughout the supply chain (Malindzak and Zimon,
2014).

— Before the implementation of the model it should also be developed a strategy
for the development of technologies and periodically examine its effectiveness.

— Design, control and quality management is created based on customer and
market needs and supported by selected instruments, concepts and quality
management systems (Czajkowska and Kadtubek, 2015; Fonseca, 2015).
The idea is to develop a model of the philosophy of total quality management
throughout the logistics chain.

— Improving logistics processes and technology development should be initiated
by external and internal customers needs.
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Enterprises
Integration + Improvement + Management technologies
Repair programs

Figure 1.The model of quality management and technology in the supply chain

Product concept

echnical preparation
of production

— The cooperation and realization of common objectives in the supply chain
should be supported by transfer of technology (knowledge transfer projects,
joint ventures, sale of infrastructure).

— To better meet the needs of the organization, increasing productivity, improving
the quality, integrating processes, reducing negative impacts on the environment
it is necessary to improve the technology. These activities should be aimed
at taking into account the development of technology in the overall strategy,
an analysis of its life cycle, the introduction of continuity of supervision and to
initiate processes which enhance the competence of personnel.

— The premise of the model is to go outside (to customers) and consolidate
the relationship between the supply chains. Implementation of standardized
quality management systems emphasize the guiding role of the client in
business management (Kadtubek and Grabara, 2015).
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The model highlights the importance of efficient communication systems within
the organization and across the supply chain.

The model is based on the integration of type IV (integration of core systems
with systems industry). For organizations that do not have standardized quality
management systems it is recommended its implementation. Research
conducted by M. Bernardo and co-authors (Bernardo et al., 2012) suggest that
doing so increases the efficiency and the level of integration.

Equally essential it is to improve technology manufacturing processes and
logistics infrastructure. Modern concepts of quality management must take into
account the technological development.

Logistical Subsystems and organizations participating in them must be included
in the implementation of quality management outlined philosophy. Each link is
important because it carries out the tasks that affect the improvement of the
customer service process.

Joint development of recovery plans and procedures (Wolniak and Skotnicka-
Zasadzien, 2014; Rokke et al., 2015).

Full commitment of top management (Lubimov, 2014) is essential in the
implementation, adapt to the specifics of the company and improvement of the
system.

Limitations of the Model

The author after talks with employees and managers Meta-Zel and detailed
knowledge of the functioning of the company, described some of the barriers and
limitations of the model. Knowledge of these barriers will allow companies to
appropriately prepare for the implementation of the model. To the most important
limitations of the model can be included the following areas:

Development and implementation of the model is relatively expensive.
Companies have to make substantial investments into the so-called external
guality assurance costs, which include costs of designing and implementing
different quality management systems, staff training costs, external audits, etc.
Therefore, this model is primarily targeted at medium and large enterprises with
a strong economic position and presenting innovative solutions.

Smaller companies can also implement certain assumptions of the model, but in
their case it is not recommended its implementation globally.

The proper functioning of the model is not possible without the full
involvement of representatives of top management. Unfortunately, the author's
observation shows that not all representatives of the top management are able to
set aside sufficient time to actively engage in the process of implementing and
improving the model.

The basis of the model is a comprehensive approach to the issues related to
the development of new technologies, according to an observation of businesses
do not have a appropriately developed strategy in this area.
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Despite the limitations signaled, according to the author implementation of the
model is desirable and will allow companies in the long term significantly improve
the competitive position.

Summary

Comprehensive quality management and technology development are two areas

that are mutually supporting enhance the efficiency and effectiveness of the supply

chain. Implementation of the proposed model of total quality management in

the supply chain supports and develops the potential of technological innovation in

enterprises and enables to produce products strictly subordinated to the demands

of the customer. According to the author developed model should significantly

improve the functioning of enterprises of the metallurgical industry throughthe
construction of effective forms of customer communication,

— the realization of the logistics processes based on customer requirements,

— ensuring customer service at a high level,

— improving production and technological processes that promote minimization
of non-compliance,

— establishing effective ways of inspecting,

— establishing lasting relationships with cooperators,

— the construction of efficient and effective organization management system,

— mobilizing the organization's top management to become more involved in
management processes,

— optimal technological preparation of the production process,

— improving technologies and manufacturing processes.

These considerations are confirmed by the results of tests conducted by Yusr M.

and coauthors (2014) claiming that comprehensive quality management models

support the development of technology, which translates into improving the entire

supply chain. In a similar vein claims B. Skowron-Grabowska (2015) recognizing

that comprehensive quality management models implemented in enterprises and

supply chains improve their functioning and bring in the longer term economic

benefits.

In conclusion, it is worth noting that the development of an optimal strategy for

quality management and technology in the supply chain is a very personal issue

and must take into account the specificities of the functioning of specific supply

chain. For this reason, the model presented is general and universal so that it allows

its implementation by companies representing various industries, after

the adjustments resulting from their specifics and conditions of the external

environment.
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GLOWNE WYTYCZNE ZARZADZANIA JAKOSCIA I TECHNOLOGIA
W LANCUCHU DOSTAW NA PRZYKLADZIE BRANZY
METALURGICZNEJ

Streszczenie: Glownym celem pracy byto opracowanie modelu wspierajacego proces
zarzadzania jakoscia i1 technologiag w tancuchu dostaw. Model ten begdzie mial na tyle
og6lny 1 uniwersalny charakter, ze jego wytyczne bgda mogly implementowaé rdzne
przedsigbiorstwa prowadzace dziatalno$§¢ produkcyjng. Zatozenia modelu zostaty
opracowane podczas czteromiesigcznego stazu naukowego autora w jednej z najwigkszych
i najnowocze$niejszych odlewni cisnieniowych w Polsce, frimie Meta-Zel. Zdaniem autora
opracowany model powinien znaczaco usprawni¢ funkcjonowanie przedsigbiorstw z branzy
metalurgicznej poprzez: budowe skutecznych form komunikacji z klientem, realizacj¢
proceséw logistycznych w oparciu o wymagania klienta, zagwarantowanie obshugi klienta
na wysokim poziomie, itp.

Stowa kluczowe: zarzadzanie jakoscia, technologia, tancuch dostaw
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