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Resume

The aim of the study was to identify the problems and improve the pro-
duction of cement in a ball mill in terms of technology and management
associated with the use of known methods and techniques to improve
quality. A detailed analysis helped to explain the process which affects
the efficiency of grinding cement and which is the most common cause
of disturbance and incompatibilities in the process of milling, how the
production process is managed and controlled in order to obtain the
required grain size, which is the main parameter influencing the quality
of the manufactured product. To manage the change of the process there
has been used a value stream map for analysis of the intermediate pro-
cess of cement production, transport to the silos, bagging and selling.
Based on the research some proposals of the process improvement have
been designed that might have a chance of implementation and execu-
tion.
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1. Scheme of cement production

Basic components for the production
of cement are: clinker, blast furnace slag, silica
fly-ash and binding regulator (synthetic
or natural gypsum, sand fluid).

The tanks over the mills gripper gantry

are filled with basic components: clinker and b
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quality of the produced portland cement, to the system

second one belong additives which are designed
to lower the cost of cement production by reduc-
ing the percentage of expensive cement clinker
and replacing it with artificial or natural mineral
raw materials (AHRENDS |I., CIESLINSKI W.
1956).

The scheme of the cement production
process with a numerical list of the equipment
is shown in Fig. 1.

10- Pipes for transport
cement to silos

Fig. 1. Scheme the cement production process and
equipment list
In the mill the components are fragmented to the
appropriate grain size during the movement
inside the mill; the air flow through the mill
ensures the appropriate speed of the movement
of the material inside the mill. Tiny grey powder
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obtained by milling the clinker is called the port-
land cement. The quality of the produced ce-
ment and the unit of energy consumption in the
milling process are mainly determined by: the
grain size of the clinker fed to the mill, the tem-
perature and humidity of the clinker, the clinker
milling ability, the degree of added additives
and the degree of the cement milling (AHRENDS
I., CIESLINSKI W. 1956, SYGUT P., KRYNKE M.,
MIELCZAREK M. 2012, BORKOWSKI S,
SELEJDAK J., SALOMON Sz. 2006.).

2. Production of cement in terms of technology

The production process of the finished
product in terms of technology is shown in Fig.
2. The presented process of production of ce-
ment concerns the same milling.
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Fig. 2. The structure of cement manufacturing
process in terms of technology

where:

1 - storage of raw materials (intermediates) in
the hall,

2 — grab crane transport (filling baskets with
raw materials),

3 — transportation of raw materials (gypsum,
clinker, slag) dosing weights to the mill,
guantity control (set to the mill feed),

4 — pre-milling in the first cement mill cham-
ber,

5— milling in the second cement mill cham-
ber,

6 — appropriate control (determination of the
relevant area, CaO and SO,),

7 — transport to the pump CERA,

8 — storage (on the line) in the pump CERA,

9 — pneumatic transport from CERA pump to
cement silos,

10 — cement storage in silos,

11 — final inspection (periodic test strength).

3. Improving working conditions in the cement
plant using 5S practices

One of the many tools are Toyota Practice
5 S (BORKOWSKI S. 2004, PAWLAK W.R. 2000).
The aim of 5S is to introduce and maintain order
and discipline in the workplace. 5S practices are
one of the foundations of creating a work envi-
ronment conducive to the pro-quality activities,
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harmonious work and continuous improvement
of human relations, which translates into an
effective organization.

In the cement plant under analysis what is
being done to serve the purpose of ordering,
simplifying and improving safety of the work
environment is not seen as 5S practices. Howev-
er, each employee as well as visitors to the plant
have noticed significant changes in recent years.
The employee performs his work in a friendly
and less burdensome environment for him. The
operator of the process does not have red cards,
but knows what tools should be in the work-
place, and what should be removed. The me-
chanic of the repair squad after completing his
work removes unnecessary parts and materials
leaving good order. The most needed consuma-
ble parts are arranged on the shelf at the end
of the hall and at any time can be taken in order
to prevent accidents or carry out fault clearing.
In addition to regular cleaning there are installed
new, more efficient and energy-saving lamps,
dusty equipment is sealed and dust extraction
equipment is mounted on them. According to
the schedule of inspections, inspection
of machinery and equipment is carried out and
documentation is updated. Standardization is
a daily habit of activities performed in the
workplace. Employees use procedures that de-
scribe the rules of conduct at the workplace.
They are located in a visible place and for eve-
ryone to understand. Self-discipline is a stage
of maintaining a high work discipline. In the
cement plant this is seen through increased
productivity, improved product quality, reduced
costs, reduced levels of stocks, increased
productivity and increased safety. The most
important benefits that result from the use
of these practices is harmonizing the activities
of the organization and, consequently, the de-
velopment of each employee, greater commit-
ment and desire for innovation, improved quali-
ty and increased individual and team productivi-
ty.

In order to achieve all that, the following
steps should be taken (BORKOWSKI  S.,
SELEJDAK J., SALOMON Sz., 2006):

1. Choose a location for the implementation
of practices (in the analyzed company -
milling plant department).

2. Photograph the place to be arranged, and
after positive changes, re-take a photo.
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3. Organize the "red cards" action involving
determination of necessary and unneces-
sary things.

4. Eliminate unnecessary things from work-
stations.

5. Tidy and clean out all the necessary items
and equipment.

6. Place everything you need in such a way
that you can quickly and easily find and
apply them.

7. Mark traffic routes, racks, shelves and
cabinets.

8.  Assign responsibilities to each team bri-
gade for organizing cleaning and main-
taining order and cleanliness in the work-
place.

9. Pay attention to cleanliness and order.

10. Use constant supervision of the develop-
ment of 5S practices in order to improve
discipline among employees and to de-
velop the habit of caring for the order and
its enforcement.

Preparation and carrying out of these ac-
tivities take time but can be reduced if there is
appropriate involvement of management and all
employees of the department. Positive imple-
mentation of 5S in this department will be an
example and the beginning of the implementa-
tion of these practices in other departments
of the cement plant. 5S method is relatively easy
and cheap due to its simplicity, it is a tool for
improving the organization, resulting in better
understanding of the changes taking place in the
company. Thus, while it may seem obvious,
even with rules and good manners, 5S practices
should be implemented, and formally and pro-
cedurally defined.

Please note that the improvement of the
production process does not end with the im-
plementation and achievement of its objectives,
but it is a continuous process (KRUCZEK M.,
ZEBRUCKI Z., 2008).

4, Conclusion

The object of the study was portland ce-
ment fly ash-slag produced in ball mills, which
are already close to 50 years of age. The main
customers of the company are engaged in manu-
facturing and construction services as well as
distributors supplying individual customers

Improving conditions in the workplace,
the maintenance of order and discipline in the
workplace can be achieved through the intro-
duction of 5S practices and the principle
of 5W2H. Despite quite positive effects that
lead to the improvement of the organization
of the company in question it is advisable to
introduce 5S practices and 5W2H principle in
their continuous development. The most im-
portant benefits of their implementation will
include harmonizing the activities of the organ-
ization, and thus the development of each em-
ployee, greater involvement, increased innova-
tion, improved quality, and increased individual
and team productivity.
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