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Abstract: Manufacturing companies in today’s highly compeditenvironment are under great pressure. They are
constantly forced to seek reserves in their presesd/ithin logistics we can use dozens of quamlifigparameters
which offer us a range of indicators. Manufacturiegnpanies, however, have recently also been ttgmge soft tools

for the development of the employees’ human paténtvhich can secondarily influence these pararset®ne
possibility is the application of the Kaizen phidpy. The article deals with the analysis of theeegch implementing
this philosophy in the mechanical engineering potidn within a company in the Czech Republic.

1. Introduction The initial steps towards leaner processes have fou

Lean manufacturing is not cost reduction as aniend Mmain objectives: improving the quality, eliminating
itself. It is, above all, about maximizing the addealue losses, shortening the time of the production, cedy
for the customer [1]. Slimming down is a way foreth overall costs. The loss means any activity of titerprise
plant to produce more, to reduce overhead costssetts  that requires time, resources or space, but thes dot
resources and production areas more efficientlyanLe bring value to the product or the entire production
production should lead to the elimination of thikofeing ~ Process. Some activities, such as moving matetiaisg

forms of waste: the production, are necessary, but do not add vdlue
- Overproduction, overall costs are the direct and indirect costo@ated

- Unnecessary work (activities beyond definedvith the manufacture of a product or with the prafian
specifications), of a service. For an organization to be successfid,
- Unnecessary movement (movement that does rifices of its products and services and their dipeya
add value), costs have to be constantly compared. If its poicéts

- Inventories (the amount that exceeds theperating costs are too high, it may lose markatesior
minimum required to meet the productionProfits. To reduce its overall costs, the companysim
targets) eliminate losses and reduce the time requiredaiizeeits

- Waiting (for components, material, information,Processes.
or the end of the machine cycle)

- Renovation (reduction of poor quality) 2. Kaizen as a concept for reducing costs

- Transport (each redundant transport and One of the alternative possibilities to constasiiek
handling) ways to improve and eliminate wasting can be the

- Unused abilities of workers [2]. application of the Kaizen philosophy. Kaizen means

continuous improvement across all corporate levels.
If the manufacturing enterprise wants to eliminat&®hen applied in a manufacturing company, Kaizen
potential resource wastage within business prosgisgy means continuous improvement involving everyone -
mainly have to be correctly identified and measutad from managers to ordinary workers [4]. In the scope
general, lean manufacturing can be understood asKaizen, improvement is perceived as an ongoingga®c
philosophy, which seeks to shorten the time betwben consisting of small steps. In each area, for eagment,
customer and the supplier, through the eliminatadn it is always possible to make small changes thhtledd
waste in the chain or between chains. to the improvement of the status quo. It is themfa
The basic tools of lean manufacturing include thessequence of small but continuous improvementswiiht
techniques and methods: Kaizen, TPM, lean workpladee implemented continuously in all business praeess
Kanban, TPM, teamwork, quality processes andhe diagram of continuous improvement through small
standardized procedures, value flow management [3]. steps is basically the opposite of the improvements
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realized through major investments and costly pteje - Education — as the main instrument for the
These processes are the basis for reengineering development and improvement of employees and the
philosophy. The introduction of the principles o&iken entire company.
does not require any special techniques, but & psaven Kaizen as a system is subject to the involvemeitef
methods which have been known and in many casels usgoadest spectrum of the company employees. This is
for a long time: customer orientation, absolute ligpia possible only in cases of the effective functioniof
control, process automation, quality control cis¢cle communication in the company [6], both in terms of
system of improvement proposals, discipline at thiaterpersonal communication within the company, and
workplace, just — in — time, the movement of zeefedts, public communication. To achieve this, it is also
developing new products. necessary to set up a system of visible management,
Kaizen is a core element of the concept of leawhere employees will be clearly and accuratelyrimied

production mainly to identify what represents aueadnd
what represents wasting for the production comgahy
Things that do not provide the company with a paesit
effect represent a potential source of waste, ey thay
represent it in the future. The main causes of evaan
generally be divided into three basic terms: Mudaless,
uselessness; Mura - irregular, uneven; Muri
disproportionate, tight. In the area of manufactri
companies, the largest part of the potential seuiade
waste include the following areas: unnecessaryymtich
processes, high inventories, poorly organized wadey
manufacture of low-quality production.
Implementation  of this  philosophy
manufacturing companies in
however, is based on four important factors. Tme af
the Kaizen philosophy within lean manufacturing
mainly to motivate employees to creative thinkingjch
supports limiting the possible sources of wasteré&fore,
it is important to promote staff training and mation in

the production company. Furthermore, the goalshef t

entire implementation process must be set proparig,
above all, it is necessary to build an active lewél

communication across the whole hierarchy of t

company.

Ultimately, Kaizen is based on bilateral orientatio

where maximum attention is paid to customers, taat @

employees of the company. In our conditions, wisat f
continuou
improvements in the area of removal of waste diyect

proving most effective is to start

within the production.

The four areas that are important for the succkssfu
implementation of the Kaizen philosophy within lean

manufacturing:
- Communication —

company seeking to implement Kaizen.
- Goals -

establishment of a visible management.

- Motivation — a key factor is that employee
themselves were interested to participate in t

continuous improvement process.

ineffective communication
processes hinder or even prevent the succes
process of continuous improvement. Underestimati
this area can have negative consequences for

S )
Aﬁ; machinery out of a total of 82 were removectam
t

clearly and transparently define
objectives at all levels of management enable t

about what is happening in the enterprise. Effectiv
communication in the company is not only a prergitgii

for the use of the principles of continuous improeat,

but generally it makes all business processes reasi
faster. Within the development of the communicatibis
particularly necessary to support all its verticams [7].

— During the implementation of the Kaizen philosophy
in the concept of lean manufacturing, it is advisatio
start with the use of good management (5S). This
technique focuses primarily on order and preventive
activities at the workplace, and its application is
undemanding in terms of organization and demands on

within further education of workers.
the Czech Republic,

3. Benefits of the implementation of good

ismanagement 5S in the selected mechanical

engineering enterprise

As part of the research, the benefits of introdgidhre
concept of good management within a mechanical
engineering enterprise in the Czech Republic were
identified. Within the implementation of five steps

pdood management, the machinery was fundamentally

reordered in some divisions in the monitored meican
engineering enterprise. Within the first S, excess
machinery was removed. The means of production were
hen divided into several parts, according to tuvidual

Jrojects. As a first step of good management, fadl t

machinery was assessed against the following iediter
- Utilization of equipment,

Functionality,

Operations carried out,
- Technical condition.

| For example, in the hydraulics division, 12 piecés

results of this analysis. Most of this machneras
used rather infrequently and the activities cared at

gis machinery could be taken over by other machine

orting the machinery was originally conceived
technologically; the individual pieces of machinevgre

Sgrouped according to technological operationspalin it
r\\egas not the case of separate workshops. Due tdenhge

ong-term projects, the original production hall tbfe
hydraulics division was divided into three partsvorl
parts were intended for realized projects andhird bne
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was intended for individual (custom) manufacturingvolume of production was not much considered, and
Given these facts, the division switched from théasically, no space for their storage was speciffediets
technological rather to product arrangement. Figlre were often placed on completely inappropriate sgash
shows the distribution of the original productionas routes between machines. With higher production
machinery in the hydraulics division. The markediolume, movement in the production areas was very
machinery (grey colour) was removed from the opemat difficult. In the new arrangement, there are placesked

for its redundancy. in colour, reserved for a variety of products, séinmshed
products and waste. The creation of three separate
projects also meant the division of workers. Thasin
oo DDD'DDDDDDD-D into smaller groups working on the particular pcojeas
] N ol resulted in the development of employees’ team aear.
g . . ] I — eo OO Smaller groups of workers make it possible to distab
— = pommmmmmes [ ; and develop a philosophy of teamwork more easily.
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Figure 1 The original layout of the production mamgry
D e L] HIER I Figure 3 Inefficient use of a desktop
[ —] O
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O H 0 00 O 4. The de_velopment_of work in progress
0 — o — Inventories of work in progress are a core group of
o = || O @ 0 . core g
] ] stocks. For the_ mor)ltoreq company operating mﬂﬂ_ﬂd
g — g of heavy engineering, it is a significant item ihet
0 — (|00 0 L0 inventory, the amount of which considerably affects
o = 10gg HiN competitiveness. One of the great successes of the
introduction of the Kaizen philosophy was a subisthn
- - reduction of work in progress. In a period of fo@ars,

the amount of work in progress was reduced by rniae
fifty percent (Table 1). An important step towaritiés
success was the introduction of good managemeras$sS,
Well as the SAP information system, which enabled t
Sccurately monitor the status of work in progress a
fhdividual workplaces. Thanks to accurate recoitdsas

Figure 2 The new layout of the machinery

Figure 2 shows the new layout of the hydraulic
division. The machinery is grouped according to th
individual projects. OIld unused machines wer

completely taken out of the operation. The produnchiall : . ; ;
o . ) ! possible to set a specific value of work in progreghich
is divided into three parts. Besides reducing thst of was decreased in small steps. Given the scale ef th

maintenance and operation of unused machinery, trHFoduction and its smooth operation, it was notsits

measure significantly increased the clear arrangetine - L o
h i ; to proceed too aggressively in this case and sigmifly
the production hall area. Moreover, in the previsystem reduce the value of work in progress. The currtis of

of the machinery arrangement (Figure 1), there \aése the value of work in progress is getting closerttie

Flages that were .?'n'.ma"y fused E}dead SBOt$ —a@aae? optimum level. Another positive effect is that eoyaes
O IMproper positioning of macnines. LUrNg rouling,emselves started to be interested in this issuause of
checks of the haII,_ it was not even possible te takook the positive value of this indicator for them meant
at these places (Figure 3). {inancial reward (small bonus). The managementache

im F:gaer(rjan?hlr;g tr;hnes al?rre?r?cucngrf] tﬁzaceor??gcegreg; jvision currently regularly informs employees abthe
Improv P y workp velopment of this indicator on the company binlet
checking the personnel. The new arrangement aIBBards

facilitated handling pallets, in which semi-finisheor
finished goods are stored. In the old model, a drigh
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Table 1. Development of the status of work in peegr

[4] KOSTURIAK, J.: Inovace — Va3e konkuhei
vyhoda Praha: Computer Press, s.r.o., 2008.

[5] PERNICA, P.:Logistika pro 21. stoleti3. dil. Praha:

[6] WILSON, L.. How to implement Lean
Manufacturing McGrawHill Professional, 2009.

[71 MONCZKA, R, M.; HANDFIELD, R., B;
GIUNIPERO, L.: Purchasing and Supply Chain

Division
Date | Engineering | Hydraulics | Forge and | Tool room | Loading | Intotal (Original in CZGCh)

Pl tc':::ng e Radix, s.r.o., 2005. (Original in Czech)
3032013 721212 | 2117436 [ 2965509 | 75337 | 667089 | 6346803
3092013 796443 [ 2982865 | 2501500 | 83465 | 828200 | 7192473
3032014 527313 | 2070737 | 1807615 | 80371 | 807900 | 35293936
3092014] 376059 | 1191037 | 1635310 | 104944 | 1026451 | 4333801 ManagementCengage Learning, 2008.
3032015 409604 [ 1228997 | 1485767 | 195291 | 666787 | 3986446
3092015 373483 | 1445271 | 984450 | 173067 | 469799 | 3446070 Review process
3032016] 396386 | 1153658 | 841306 | 122366 | 366581 | 3080297

Table 2 shows the development of work in prograss a
a percentage. A high decrease in work in progresih
is in tens of percent, can be seen very well. Thiy o
workplace, which, in turn, showed an increasehéstool
room. It is, however, due to the acquisition of new
products that other centres utilize as well.

Table 2. Development of the status of work in peegrin
percentage

Division

Engineering | Hydraulics | Forge and | Tool room | Loading | Company
plant tempering cranes | a3 4 whole
room

-173% -455% | -T16% | +619% | 450% | -329%

5. Conclusions

According to the conclusions of the research, the
Kaizen philosophy as a tool of continuous improvetne
can also fundamentally affect purely logistical
parameters. Within the implementation of this cqhce
the manufacturing workplace was rearranged, butethe
was also a substantial reduction in the value afkwo
progress. Continuous improvement can permanently
affect the company's competitiveness. It is, howgve
always necessary to realize that this is a nevdingn
process. Achieving a certain level should be sedy as
a temporary state before the system is moved tthano
level.
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