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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 
binding regulator, and appropriate tank additives 
depending on the type of cement (a mixture 
of slag or ash and slag). Mineral admixtures can 
be divided into two main groups. The first group 
of these additives includes those improving the 
quality of the produced portland cement, to the 
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., CIEŚLIŃSKI W. 
1956). 

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

 
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., CIEŚLIŃSKI 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. 

 
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, 
quantity 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 SO3), 

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, 

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., 
ŻEBRUCKI 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. 
 
References 
[1] AHRENDS I., CIEŚLIŃSKI W. 1956. Technologia 

cementu. BA. Warszawa. 
[2] BORKOWSKI S. 2004. Mierzenie poziomu jakości. 

Publisher Wyższa Szkoła Zarządzania  
i Marketingu w Sosnowcu. Sosnowiec. 

[3] BORKOWSKI S., SELEJDAK J., SALOMON SZ. 
2006. Efektywność eksploatacji maszyn  
i urządzeń. Wydawnictwo WZ P.Cz. Często-
chowa. 

[4] KRUCZEK M., ŻEBRUCKI Z. 2008. Wykorzystanie 
narzędzi lean manufacturing w logistyce pro-
dukcji. Prace naukowe Politechniki 
Warszawskiej. Warszawa. 

[5] PAWLAK W.R. 2000. Praktyki 5S w przedsię-
biorstwach i instytucjach, czyli dbałość o porzą-
dek i skrzętne gospodarowanie. Wydawnictwo 
Informacji Zawodowej Weka. Warszawa. 

[6] SYGUT P., KRYNKE M., MIELCZAREK M. 2012. 
Process Improvement in Industry of Building 
Materials. Chapter 5. s.56-65. Toyotarity. Im-
provement of Production/Service Processes. 
Monography. Celje. ISBN 978-961-6562-64-5. 
 

 

  

Production Engineering Archives 1 (2013) 
 


	Resume
	Article info
	Article history:


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions false

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



