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Abstract: Lean manufacturing belongs to the basic philosploriginating in automotive industry. It was onigily
based on a number of elementary principles and eadsthCompanies from other industrial areas have bé&en
gradually trying to apply these principles. Thiads to the incorporation of other tools from vasi@reas into this
concept. The fundamental techniques of lean matwfag include the hourly stability (output) anas/sThis method
can be applied in a wide variety of manufacturirgdé. The aim is a stable working worker, not akeo working
rapidly and with large fluctuations. Speed and smddhanges mean inaccuracy, poor quality and prebte the
manufacturing companies. The research has alsedamut the hourly stability analysis in a compangnufacturing
components for a variety of global car manufactiréhe objective of this article is to evaluate itegearch of hourly
stability for the selected workplaces.

1. Introduction implementation of lean manufacturing is mostly a
Company leanness means doing only those activitiégaction to some kind of problem in the organizativis
that are necessary, doing them right the first tidming often recommended during the implementation of lean
them faster than the others, while spending led8anufacturing principles to use a procedure basethe
money [1]. The current competitive environment putilitial audit of the basic parameters of lean
enterprises under great pressure [2]’ [3] Howeueis manufaCtUrlng,. where the V.alueS of the selectetabols
not possible to consistently build your companypim can be determined. According to contemporary amr.oa
by using cost reductions. Leanness is about impgpthe lean manufacturing is a complex system that cafuate:
performance of the company by producing more than ta Vvariety of aspects and parameters, including the
Competitors in the given space, by producing highélﬂdicatOrS assessing the quality of the individual
added value than the competitors with the given rem Processes, the amount of downtime, but also fomgie
of people and equipment, by processing more ordefe variability of the production performance [$10].
during the given time, and by consuming less timehe Lean manufacturing uses tens of tools and meticthfs
individual company processes and activities [4].islt Purpose. The most commonly used ones are: the amoun
therefore important to do exactly what the customé¥f non-conforming production, the OEE of selected
wants, with a minimum number of activities and aworkstations, the set-up times, the inventory tuenaate,
minimum costs. Being lean therefore means earniagem the hourly stability, the continuous production eimand
money, earning it faster and with less effort [@pre and the C/T of bottlenecks. Their application must, kuer,
more manufacturing companies realize that witho@ways be based on the specific aspects of each
fundamental changes in their processes, theiremdstin Organization. A number of parameters which are used

the near future may be at risk [6], [7]. assess the production leanness rely on the préascipl
mass production, and it is therefore very diffidalapply
2. Lean manufacturing tools them for example in individual piece production Jj11

L12]. That is why it is always necessary to use the
individual approach when applying the lean
manufacturing tools. Special attention must be paitthe

tools, and it is also possible to use very diffaarer{nethOdS and techniques used within the scope of lea

h duri its imol tati 8l Th anufacturing_. Originally, the;e techniques.we_rpliap
approaches uring its  implementation  [8] él:]] the production of automobiles. The applicatidrtie

Lean manufacturing and its principles cannot b
understood as a clearly defined and closed sysiéuis.
philosophy allows you to apply a variety of methaahel
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principles of lean manufacturing in other areas a#® 4, Experimental part

accompanied by an increasing number and scopeeof th The conducted research also involved a study in a
applied methods [13]. There are dozens of differelompany manufacturing components for the automotive
methods used nowadays. The most typical and fréiyuenindustry. The hourly stability was measured at the
used ones include, for example: TPM, 5S - a sysiém selected workplace. The measurement was carried out
good management, visual management, team probljiiring 10 shifts. The results were recorded anduated
solving, batch production, management of bottleseckseparately for each shift. Table 1 shows a regfatveork

and many others. The concrete use of the individughift from 28 November. The table shows the breakdo
methods is again quite dependent on the charaftéeo of the individual hours, the number of pieces thet

manufacturing organization in question. scheduled for the shift, the actual number of miece
A different nature of the production process does nproduced, and the actual hourly amount up to thened

allow a universal application of all the methods. one. The used methodology of the hourly stability
evaluation takes into account: the total actual imemof

3. Hourly stability pieces produced up to the planned amount and the to

The basic tools of lean manufacturing include hourlnumber of planned pieces (relation 1).
stability. This tool, in essence, shows the stgbif the
planned performance for each hour during a workt.shi Table 1. Record of worker performance during thected

This indicator is monitored especially on a proki¢io work shift
production line (machine) or in a bottleneck. Higt Working hours Actual production
fluctuations in the performance of workers may b Day 28.11.2015 | Hourly plan | Actualhourly | Actual hourly

associated with a higher degree of non-conformin

. A Number of Time period (pes) amount (pes) | amount up to
production. It is important for a worker to work esly .
. . - . . minutes planned amount
during the work shift, thus avoiding fluctuationsa i 5
performance. Generally, the reasons for the mongaof “ 6.00-7.00 80 3 3
hourly stability can be summarized as follows: 60 7.00-8.00 %0 42 42
* using shorter time intervals makes it possibl 60 8.00-9.00 90 109 9
to effectively identify the causes of the 60 9.00-10.00 80 65 65

problems (downtime due to failure to deliver %

- ! 10.00-11.00 40 59 4
material, breakdowns of machines, tools),
) 60 11.00-12.00 90 11 9
e process improvement,
* long-term trend monitoring, » 1200-1300 - 1ol %
« identification of key problems, 4 13.00-14.00 80 33 33
» comparison of the performance of more Total 640 576 306
workers.
506
The calculation of hourly stabilityHS can be HS ="-x100 =79 % ) (2
performed using equation (1). The result is a paege
value and it represents the rate of fluctuationresil The hourly stability for each shift was determirced
performance compared to the planned one. the basis of these data. The calculation of therljrou
Hourly stability can be calculated as: stability for 28 November is displayed within thelation
(2). The value of the hourly stability in this caser9%.
HS = X222 5 100 [%] (1)  This value is at the limit of acceptability. It generally
TNPP

acknowledged that the desirable hourly stabilitie res
above 80 %. Of course, it always depends on thefspe

TNPPQ- total number of pieces actually produced up to production conditions,

the planned quantity,
TNPP- total number of planned pieces.

The hourly stability indicator is usually used imet
mass production environment, where the range of
products is not very wide. They are workplaces
(operations) where the given machine has a high
production cycle. The utilization in the environrest
frequent changes and high product variability isyve
limited.
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the shift. During this time, the workers using thachine
showed the largest deviations from the desirecanrzd
values. A follow-up analysis of the non-conforming
products was performed afterwards, and it has tedea
that they did not occur at the end of the shiftewhhe
workers tried to make up for the lost time. The
inefficiency during the first two hours of the ghifas
caused by the fact that there were no managetengtor)
present at the workplace at that time. This wastduhe
fact that the company had switched to a five-shift
operation and it was not possible to secure s#ffici
number of foreman at the workplace in certain tohthe
working day.

The higher occurrence of non-conforming products,
however, had been the impetus for tracking the liour
) , . , output, which eventually revealed the concrete e€aus

Figure 1 provides a graphic illustration of theconsidering the huge requirements of companiesién t
development of the planned and actual value ofiomotive industry, the possible long-term solutio

production using the given machine. The developmegig jsqes related to non-conforming productionictou
clearly shows how big the difference is betweenpla® |56 major impact.

and the actual production. The same method was tosed
evaluate the hourly stability of the machine durihg Conclusions

remaining 9 days. . .
Concrete values of hourly stability are presented i The analysis (.)f hourly stab|I|_ty of the performgmfe
worker (machine) can provide key information for

Table 2. The table also indicates the average houﬁ ducti t It is oft difficuty t
stability value during the monitored shift. The uks %ro tL.’C |tc;]n manage][ntﬁn. b:S 0 e;tr;] V(:ry dldla('ii;;d
show that there are significant fluctuations in thé?en ify the cause of the problem without a de

performance of the worker within the scope of th&xact analysis. The fluctuations in the performaotca

monitored machine. The value of hourly stabilityWorker during a work shift can have many negative

; o : ; consequences.
exceeded the required value of 80 % only in a singhe. The crucial factors include the high occurrence of

O
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Figure 1 Comparison of the planned and actual prdidun
during 28 November 2015

Table 2. Record of worker performance during thecffed

low-quality production, which is primarily the rdswof
the fact that if a worker works slower during certpart

work shift
Measuremer Day Hourly stability of his shift, he tries to compensate for the pmmnce
() reserve later. Increased performance over a steoidd
number (%) ¢ : ) ’ »
1 2811 79 of time logically brings Iack.of attention resuljirin low-
quality work (non-conforming products). The resbarc
2. 29.11 75 . : 4 )
3 30 11 81 carried out in the company engaged in manufacturing
: - parts for the automotive industry has clearly destraied
4. 1.12 71 . ) . .
5 512 68 this fact. The increased amount of low-quality prcttbn
6. 3‘12 7 has unambiguously been influenced by large flucinat
7' 4‘12 =5 during the work shift.
: : The hourly stability as a fundamental tool of lean
8. >.12 68 manufacturing enables simple identification and
9. 6-1% 70 elimination of these problems. In the current hyghl
10 7.1z 76 competitive environment, it is always better to sl
Average 73,4 preventively apply the tools helping us to preveny

problems. An appropriate and timely performed
reventive action is always cheaper than the suleseq

The value rather approached 70 % during most of the) ;ion of generally expensive problems

monitored days. The average value of the hourlyiléta
during the monitored period is 73.4 %. This can be
regarded as totally inadequate.

A secondary analysis, which evaluated the individu
parts of the work shift, was conducted on the bafkthis
survey. After the comparison of the results of thié
monitored days, it was discovered that the largest
fluctuations had usually occurred in the first thaurs of
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