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ANALYSIS OF 5S METHOD AND ITS APPLICATION IN
MANUFACTURING

Annotation. The mantra of the 5S method is «A place for everything, and
everything in its place». Why it is important or suggested to implement this method in
manufacturing? Many organizations have chosen to follow 5S workplace
organizational and housekeeping methodology as part of lean manufacturing processes
or continuous improvement. 5S is a system to reduce waste and optimize productivity
through maintaining an orderly workplace and using visual cues to achieve more
consistent operational results. Firstly, we will explain 5S steps — sort, set in order, shine,
standardize, and sustain — that are also sometimes known as the 5 pillars of a visual
workplace. Secondly, we need to understand why it is important and what problems it
can solve. In addition, we will explain a 3-step process of 5S implementation, including
Value stream mapping (VSM) as a vital part of this process. In the end, we would like
to point out main benefits of following 5S method in the company. The result is an
improved manufacturing process and the lowest overall cost for goods produced.

Keywords: 5S method; lean manufacturing; visual management; workplace;

manufacturing process; 5S check-sheet; VSM.



IlexoBuona L. A.
By3unnuk O.B.
AHAJII3 METOJIY 5S TA MOI'O 3ACTOCYBAHHS HA
BUPOBHUIITBI

Anomauia. «Mictie 17 BCbOTO 1 BCE Ha CBOEMY MICII» € MAaHTPOIO METOIy SS.
Yomy BakJIMBO 1 0a)kKaHO BIPOBAIUTH LI METOJI y BUpoOHUITBI? barato opranizartiii
BUPIIIWIN CIIyBaTH METOA0JOTIi «5S» mo opranizaiii poOboYux MiICIlb Ta BEIACHHS
rOCIo/IapcTBa B paMKaX IMOCTIHHOTO BIOCKOHAJIEHHS a0o B Mpolieci OepexIMBOTrO
BUPOOHUIITBA. 5S sBJISIE COOOI0 CUCTEMY, METOO SIKOT1 € CKOPOUYEHHS KUJIBKOCTI BIIXO/IiB
1 TIJBULIEHHS MPOAYKTUBHOCTI Mpall 3a paxyHOK MIATPUMKH BIOPSIKOBAHOTO
pobOYOro MiCIsl 1 3a JIOMOMOTOI0 BI3yaJIbHMX MIJAKA30K JJIsi JIOCATHEHHS OUIbII
MOCJIIIOBHUX OMepaniiHuX pe3ynbTaTiB. [lepin 3a Bce, MU MOSICHUMO €Tanu METoay 5SS,
Takl SIK COPTYBAaHHs, BIOPSAJIKYBaHHS, HABEJACHHS Jaay, CTaHAApTU3alllsA 1 MIATPUMKA
ICHYIOYOTO CTaHy, SIKI TaKOX 1HOJA1 HA3MBAIOTh S5 CTOBMIB MIATPUMKH Bi3yallbHOTO
pobodoro wicr. [lo-mpyre, Mu MOBHHHI 3pO3yMITH, YOMY BaKJIWBO JOTPUMYBATHCH
JaHOi METOAOJOTI] 1 sIKI MpoOJIeMH 1ie MOXKe BUPIUTH. KpiMm Toro, Mu mosicHUMO 3-
CTYMIHYACTUM TIPOILIEC BOPOBA/DKEHHS S5S, BKIIOYAIOUM CTBOPEHHS KapTH TMOTOKY
ninHocterd (VSM) sik BaKIMBOI YaCTHMHHM IOTO IMPOLECY. 3PEIITOI, MH XOTUIH O
BI/I3HAYUTH OCHOBHI TI€peBaru 3acTOCYBaHHA METOAY OS Ha MiJNPUEMCTBI.
PesynbraTom € momimnieHHs BUPOOHUYOTro MPOoIIeCy 1 HUKYa COO1BapTICTh BUPOOICHHUX
MPOJIYKTIB.

KaouoBi ciaoBa: wMerox 5S; OepexinBe BUPOOHUIITBO,  Bi3yallbHUMN
MEHEKMEHT, poOoUe Micie; mpoiec BUpoOHHITBA, deK-TucT 5S; VSM (mmanyBaHHS

MMOTOKY CTBOPEHHS IIIHHOCTI).

IllexoBuosa N.A.
By3unnux O.B.

AHAJIM3 METOJA 5SS 1 ETO IPUMEHEHHUE HA ITPOU3BO/JICTBE
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Annomayun. «MecTto N1 BCEro W BCE Ha CBOEM MECTE» SIBIISIETCS MaHTpPOU
Meroga SS. IloueMy Ba)KHO MW JKeNATENbHO BHEIPUTH ITOT METOJ B MPOU3BOACTBE?
MHorue opraHu3zaluyd pemIid  CIeI0BaTh METOJOJIOTUU «S5S» M0 oOpraHu3auu
pabouyux MECT U BEJCHHS XO3SIMCTBA B paMKaxX MOCTOSSHHOTO COBEPIIICHCTBOBAHUS WUJIU B
nporecce OEpeKIIMBOrO MPOU3BOJACTBA. 5S TMpEACTaBIAET COOOW CHUCTEMY, IIENbIO
KOTOpOM  SIBJIsIETCA ~ COKpallleHWe  KOJMYEeCTBA  OTXOJOB M TOBBIIICHUE
IPOU3BOIUTEILHOCTH TPY/Jla 33 CUET MOJIEPKKH YIOPATOYEHHOr0 pabodyero MecTa u ¢
MIOMOIIBI0 BU3YaJIbHBIX TIOJICKA30K ISl JIOCTHKEHHS OoJiee TMOCIeI0BaTEIbHBIX
ONEepallMOHHBIX pe3yabTaToB. [Ipexkie Bcero, Mbl OOBSICHUM 3Talbl METOAA S5S, Takue
KaK COPTHUPOBKA, YIOPSIOYCHUE, HABSACHHS MOPSAKA, CTAHIAPTU3ANNS U TOIISPIKKA
CYIIECTBYIOIIETO COCTOSHUSI, KOTOPhIE€ TAKKE MHOT/Ia HA3bIBAIOT 5 CTOJIOB MOIEPKKU
BU3yaJIbHOTO pabouero Mecra. Bo-BTOpBIX, MBIl JIOJDKHBI TOHSATH, MOYEMY BaXKHO
MIPUACPKUBATHCS TAHHOW METOJOJIOTHH M KaKue MPOOIEMBI 3TO MOXKET pemnTh. Kpome
TOTO, MBI OOBSCHUM 3-CTyNEHYATHIN MPOIIECC BHEAPECHUS 5SS, BKIIIOUas CO3/aHUE KapThl
notoka 1neHHocre (VSM) kak BakKHOM 4yacTu 3TOro mpoiiecca. B koHIIe KOHIIOB, MBI
XOTenu OBl OTMETHUTh OCHOBHBIC IIPEHMYIECTBA MNPUMEHEHHs MeTojga S5S Ha
NpeANnpUATUUd. Pe3ynbTaTtoM SBISETCS YIy4IIeHHE MPOU3BOACTBEHHOTO Ipollecca U
HIDKE ce0ECTOMMOCTD TPOU3BOUMBIX TIPOAYKTOB.

KiaroueBbie ciaoBa: Meroa 5S; OepexIMBOE MPOU3BOACTBO; BU3YaJIbHBIM
MCHEDKMEHT, pabouee MecTo; TMpolecc IMPOM3BOJACTBA; dYek-uct 5S; VSM

(mIaHMpOBaHKE MOTOKA CO3JaHKS [ICHHOCTH).

Problem and the relevance of the study.The evaluation of workplace capability
and visual management standards within organization is one of the methods to define its
business approach. Nowadays every organization strives to improve quality, eliminate
waste, and increase profits by creating value based on customer needs. To reach those
goals companies use Lean Manufacturing tools, one of these is 5S method [3]. Thus, the
question how one organization can achieve efficiency gains through implementing 5S is

still relevant and requires further research.
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Analysis of recent research and publications. Substratum of 5S methodology
belongs to Taylor [10] for his work on «scientific management» and Frank Gilbreth's
«time and motion studies» [2]. Later, many scientists and researchers have done
research on 5S, such as R.Schonberger [9], Hirano [3], Chris Ortiz [8] and other. All
together viewed 5S as an element of a broader construct known as visual control, visual
workplace, or visual factory.

Purposes of the article. The goal of this article is to evaluate 5S method as a
simple tool for organizing workplace in a clean, efficient and safe manner to enhance
organization’s productivity, visual management and to ensure the introduction of
standardized working.

Core material. 5S is a methodical way to organize your workplace and your
working practices as well as being an overall philosophy and way of working. Method
consists of 5 phases, each named after a different Japanese term beginning with the

letter “S™: seiri, seiton, seiso, seiketsu, and shitsuke (Figure 1).
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Figure 1. 5S plan [7]

5S as a methodology has come out of the techniques within Total Productive
Maintenance (TPM) and from the Toyota Production System (TPS). However many of
the individual components such as creating ergonomic and efficient work places belong
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to Gilbreth. He showed that by improving the ergonomics of a bricklayer working
methods he could reduce the number of individual movements required and increase the
hourly output from 120 to 350 bricks laid each hour [2]. The idea of this method is to
concentrate on maintaining the standards and discipline to manage the organization,
especially on workplaces, called gemba [6].

Continuous improvement is another aim of every company, which can be reached
by day-to-day workplace organization, meaning using 5S. It is equally applicable and
successful in all areas of economics, helping to achieve high impact results. This
particular lean tool allows workers to organize their workplace in the safest and most
efficient manner, which also includes the discipline to check and repair equipment.
Workers use audit documents that are completed from time to time by responsible
workers within the gemba to manage entire process [1]. Further, we will explain the
components of 5S.

Seiri is the first step in 5S, which refers to the sorting of the clutter from the other
items within the work area that are actually needed. At this stage the team should
remove the parts that do not belong to this working area and keep the ones that should
be involved in the process when needed. Second stage is Seiton or Straighten, the
process of taking the required items that are remaining after the removal of clutter and
arranging them in an efficient manner through the use of ergonomic principles and
ensuring that every item «has a place and that everything is in its place». Next is Seiso
or Sweep, which is the thorough cleaning of the area, machines, tools and other
equipment to ensure that everything looks neat and as new. This will ensure that any
non-conformity stands out, such as an oil leak from a machine onto a bright, newly
painted clean floor. Fourth step is Seiketsu or Standardize, the process of ensuring that
what we have done within the first three stages of 5S become standardized. Workers
should have common standards and ways of working to ensure that every action is done
in the most efficient, time-saving and safest way. Standard work is one of the most
important principles of Lean manufacturing. The final stage is Shitsuke or Sustain,
ensuring that the company continue to improve in workplaces organization using the

previous stages of 5S, maintain housekeeping, and conduct audits and so forth. 5S



should become part of the culture and the responsibility of everyone in the organization

[6].

in the square footage of space needed to perform operations. Likewise, method helps to
organize tools and materials into labeled and color-coded storage locations, as well as
Kits of instruments just needed to perform a task. Accordingly, work can be done faster

and without any obstacles. That is why 5S is essentially a support to other lean tools as
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One of the main benefits of a typical 5S implementation is significant reductions

JIT production, TQM, 6 sigma method, and cellular manufacturing etc.

Table 1 (below) provides a brief explanation of each 5S pillar with its meaning,

importance in the production, and problems it can avoid.

Table 1

The 5 pillars of a visual workplace [3]

Pillar What does it Why is it important? | What problems are avoided?
mean?

Sort Remove all items Space, time, money, The factory becomes increasingly
not needed for energy, and other crowded and hard to work in.
current production | resources can be Storage of unneeded items gets in the
operations. managed and used most | way of communication.

Leave only the bare | effectively. Time wasted searching for
essentials: when in | Reduces problems and | parts/tools.
doubt, throw it out. | annoyances in the work | Unneeded inventory and machinery
flow. are costly to maintain.
Improves Excess stock hides production
communication problems.
between workers. Unneeded items and equipment
Increases product make it harder to improve the
quality. process flow
Enhances productivity.
Setin Arrange needed Eliminates many kinds | Motion waste.
order items so that they | of waste, including: Searching waste.

are easy to use.

Label items so that

Searching waste.
Waste due to difficulty

Waste of human energy.

Waste of excess inventory.




anyone can find

them or put them

in using items.
Waste due to difficulty

Waste of defective products.

Waste of unsafe conditions.

away. in returning items.
Shine Keep everything, Turn the workplace into | Lack of sunlight can lead to poor
every day, swept a clean, bright place morale and inefficient work.
and clean. where everyone will Defects are less obvious.
enjoy working. Puddles of oil and water cause
Keep things in a slipping and injuries.
condition so it is ready | Machines that do not receive
to be used when sufficient maintenance tend to break
needed. down and cause defects.
Stan- Integrates Sort, Set | By ensuring conditions | Conditions go back to their old
dardize in Order, and Shine | do not deteriorate to undesirable levels.
into a unified former state, facilitates | Work areas are dirty and cluttered.
whole. implementation of the | Tool storage sites become
first three pillars. disorganized and time wasted
searching for tools.
Clutter starts to accumulate over
time.
Backsliding occurs.
Sustain Making a habit of | Consequences of not Unneeded items begin piling up.

properly
maintaining correct
procedures.

Instill discipline
necessary to avoid

backsliding.

keeping to the course of
action greater than
consequences of

keeping to it.

Tools and jigs do not get returned to
their designated places.

No matter how dirty equipment
becomes, nothing is done to clean it.
Items are left in a hazardous
orientation.

Dark, dirty, disorganized workplace

results in lower morale.

Implementing 5S method, organizations use checklists to ensure effective
implementation of method requirements [7]. First of all, checklists help to organize the
workflow, outlining what must be done, and when those tasks must be carried out. This

provides a clear workflow and list of duties for all involved employees. Secondly,
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necessary steps are outlined. A 5S checklist helps employees determine the specific,
actionable tasks that must be performed to accomplish the larger goal. Next, it keeps
employees informed. Employees can review a 5S checklist to see what has been
accomplished, who is working on particular duties, and where they can assist. Also,
checklists help to create thorough processes. They should include all relevant tasks, no
matter how mundane or repetitive, so that employees do not skip easily-forgotten or oft-
overlooked duties. In addition, workers can easily focus on important work. When
employees do not have to wonder whether they forgot something or overlooked a key
part of the process, they are freer to work on high-level duties and important tasks that
contribute to larger goals.

5S checksheets should be maintained on daily basis. An example of a checksheet

is illustrated in Table 2.

Table 2
An example of 5S Check Sheet [7]

Machine Number: Mon | Tue | Wed | Thu | Fri
Machine Name: 3/11 | 3/12 | 3/13 | 3/14 | 3/15
Machine Locaton:

No. Checks Frequency Initials of Person Responsible
1 Red tagging contaminated items Daily
2 Remove residue from valves Daily
3 Check oil level Every Tuesday
4 Apply grease to transfer side Every Thursday
Check | Supervised by Bill Smith Daily

5S method is now being applied to a broad variety of industries except
manufacturing, such as education, health care and government. Moreover, it can also be
applied to knowledge economy work, with software, information, or media instead of
physical product.

However, some companies have been reluctant in the past to follow Japanese

initiatives for business improvement (5S is considered to be one of many tools of
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Japanese lean production system), so some consultancies have come up with non-
Japanese equivalents. For instance, 5S is also known as 5C: Clearing, Configure, Clean
and Check, Conformity, Custom and practice. CANDO is another alternative: Cleanup,
Arrange, Neatness, Discipline, and Ongoing Improvement [5].

Summary. 5S method is one of many other Lean Manufacturing tools, but one of
few widely implemented. Factories and other organizations should review their
operation’s methods in order to improve safety of workers, performance in productivity,
quality and morale which leads to increased profitability, and to reduce waste.
Employees gain a sense of ownership, involvement and responsibility. Furthermore, 5S
method forms a solid base for continuous improvement, as indicated in 5" element —
«sustainy». Maintenance of working place is important for both workers and company as
a whole. Henceforth, other benefits of 5S method should be evaluated, such as
providing safety, visual perception of gemba, and motivation of employees to work
more efficiently.
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