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Abstract

This study investigated the method of continuous improvement of small-medium company production
processes through POSCO's QSS(Quick Six Sigma) activities. QSS is a field operation technique that
encompasses the advantages of Six Sigma, TPS(Toyota Production System), TQM (Total Quality
Management), and IE (Industrial Engineering). Through this, POSCO not only encourages activities centered
on related small and medium—sized partners, etc., but is also expected to contribute to the continuous
improvement of the company's own production process through QSS activities. In this study, rather than
unconditionally carrying out activities according to the needs of large companies, the research is to help
the continuous improvement of the actual production process of small and medium—sized enterprises by
effectively applying and spreading QSS activities in consideration of the characteristics and environment of
the company. For this purpose, empirical research is conducted on the process improvement activities and
QSS activities of company Y, which has less than 100 assembly and production quality and inspection
processes among SMEs. The changes in the production process improvement of SMEs through the
application of the final QSS were investigated through empirical studies.
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[Figure 5] 5S Daily Activities Procedure[10]

<Table 2> The perform to QSS tasks
(DMAIC steps activities) [11]

Step Purpose Man Action
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organizing major problems, seftirg
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. . Layering and interpretatior. of
Jdentify the fundamental factors that yering . b .
Analyze ) problems, derivation of potential
influence the task .
causes, verificarion of root causes
Deriving erc selecting effective | Idezs for improvement and selectior,
Improve | improvement ideas for ezch root | implementation of improvemert plans,
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<Table 3> QSS Promotion Direction
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. configuration step settlement stage diffusion stage
Division QSS (1) d QSS (1) d QSS (I - QSS (IV)
Period under D+6 months D+1 ~ 2years D+1 ~ 29
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production high—efficiency production
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env1ronn.1ent . - Factory. waste Structur.e chart +QSSAV) : Establishment of a
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. . high—profit management system
production replacement time
Contents . — Monthly management
o . — Improvement of production .
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utilization rate — Budget goal management
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<Table 4> QSS(I) Basic competency evaluation contents (example)
; level stage
Item Detail - - - -
1level (1point) 2level (2points) 3level (3points) 4level (5points)
lead by . . . . . . .
no action irregular field action regular field action regular and active
example
CEO field ho visit field On-—site cadastral Encouragement and Regular encouragement
leadership | encouragement inspection intellectual coexistence activities
.. . . . under criteria of Inspired b
model activity no action cessation of modeling . p Y
substandard activities activity goals
morning no morning . . . Daily innovation relief
. . Irregular meetings formal action . .
meeting meeting and safety inspection
Work work attire no standard no wearing formal attire | Bad wearing of uniform keep the standard
oor management for
facilities no facilities some facilities P g very good facilities
facilities
<Table 5> QSS(I) Maintenance competency evaluation contents (example)
; level stage
Item Detail ; ; : .
llevel (1point) 2level (2points) 3level (3points) 4level (5points)
. . Work without safety Wear necessary safety
protective gear no protective gear some unworn work R
Safety gear equipment
Mana. dancer sian 1o danger sien Hazard labeling on a | Attach a hazard sign to Tiger mark on
g & g & per—factory basis the hazard area dangerous areas
. . make a inspection . . .
inspection L no work systematically | Systematic operation
i activities no guideline standards, but no under chechsheet and inspection
Maintenan activities P
ce
regular no regular cleaning and Irregular regular Periodic cleaning of Company—wide
cleaning Re—contamination cleaning partial participation regular cleaning
<Table 6> QSS(II) Basic competency evaluation contents (example)
; level stage
Item Detail - - - -
1llevel (1point) 2level (3points) 37 (6points) 4level (10points)
Show encouragement
production Hold a production Production meeting | and gratitude through
Work . no order . . . . .
meeting meeting and closing meeting | production and closing
meetings
Preparatory work the
. . . Start of assembly after | day before Start of
production | no prepare time befure | working start after . .
Prepare Feparation assembl rooular prepare fime preparation work operation after
prep Y & prep before operation cleaning work on the
same day
Production management
. Workers work after | Each supervisor is in | person in charge of
Operation | work mana. transport at work . .
pre—preparation work | charge of work support transportation
preparation support
. . . Monthly regular
. performance Encouragement with a| Each supervisor is in v res
Motivation . no . settlement reward
promotion meeting charge of work support system
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<Table 7> Maintenance competency evaluation contents (example)

) level stage
Item Detail
1 level 2 level 3 level 4 level
CEO . . , . ,
. . irregular CEO's regular CEO’ s high level CEOQ" s
equipment |no CEO initiavity | 1 N 3 . 6 L. 10
. mitiative mitiative nitiative
nitiavity
MM
Re—contaminatio . .
factory . . . Regular cleaning, but regular cleaning
. n without regular | 1 | irregular cleaning | 3 . 6 . 10
cleaning . some participate under enterprise
cleaning
Factor Selected as the .
. .y np factory . The flow of main summary of
Logistics .. 1 main type of 3 . . 6 . 10
logistics varieties is defined logistics problem
process factory
Factory
logistic -
. . person in charge of
worker self Supervisor helping regular transport on
transport transport 1 with transport 3 transport, but 6 the charge people 10
P P transporting workers 8¢ beop
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<Table 8> Basic Competency Level and Contents

Level Contents

Managers conduct field activities

Lead by example .
Y examp irregularly.

Managers conduct on—site

Field Encouragement . .
mspections.

Modeling activity No modeling activity

Change management No training for all employees

Innovation Leader No training

Benchmarking Less than 10% of all employees

Innovation Day No sharing of monthly performance

Morning meeting Irregular morning meeting

Uniform attire No formal attire

Convenience facilities | Only some amenities are available

A 71999] R T 1P S8R,
AL, BEFA, EERIN, BEHE, VM
A, ARG AARe] Te etk T,
Fw/7oM, 7194 2w ARSI, 2 4w
Ale) - <Table 9>s 2,

<Table 9> Maintenance Competency Level and Contents

Level Contents

work in the state of not wearing

Protective equipment .
safety equipment

Hazard indication No hazard indication

The old dirt in the field remains
unevenly

On-site general
cleaning

Unnecessary items are left

Disposal of waste .
p W unattended in the factory.

Aisle/Zone Line Part of aisle zone line is displayed.

Placement of goods on | no distinction between equipment
the floor and stockyard

Work tools and necessities are

Arrangement of goods .
& & interspersed

Show VM No display of VM

Inspection activity standards and no

Inspection activity activity

. No regular cleaning, so
Regular cleaning

re—contamination
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<Table 10> Improvement Competency Level and Contents

Level Contents

Discovering Management

Waste Meeting Intellectual Problems

Waste List: No concept of waste
Implementation of . .
. X Almost no improvement activities
improvement:
Improvement
P . not helpful for work
performance:

Instruction without task selection

Task selection:
letter

Failure to analyze the

Phenomenon analysis:
phenomenon

Cause analysis: Failed to analyze the cause

Implementation of

. . Failed to derive improvement plan
improvement:

Failed to establish improvement

Improvement plan:
P p plan

Maintenance: little help
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[Figure 9] QSS(1) Schedule
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Item Search | 17 |Improvement Item | 17 | Improve Rate | 100
No. Date Section Contents Inno. Name Charge | Action Date Y/N
1 3M/30 | Office |hts on during Rest tiy Always Lights off |  LHS 4M/04 0
2 4AM/01 | 3F Field |All facilty Switch on Switch Off PIH 4AM/05 0
3 4M/01 | 3F Field Paper cup use Mudcup Use LHS AM/05 o]
4 4M/01 Office |puter on during Rest| Time lock use YiL 4M/05 0
5 4M/04 Office [Don't separate Waste| Seperating Waste KUS AM/05 0
6 4M/05 | Office | No amange Desk pand arrange selfd  LHS 4M/08 0
7 4M/05 Desk | Personnal heater on n't use personnal he|  PJH AM/09 o]
8 4M/05 | 3F Field No clenning floorclothtanning Floorcloth d{  LHS 4M/09 o]
9 4M/05 | 3F Field |on't keep Just positio Keep the position | YIL 4M/09 0
10 4M/05  bection ParWastebasket shortaggBuying Wastebaske] ~ KUS 4M/09 0
11 4M/05 | 3F Field Pnnecessary floor ling Erage the Floor line| ~ LHS 4M/09 o]
12 4AM/14 | 3F Field purplus Product returip retumn surplus Go|  PJH 4M/16 0
13 4AM/25 | Office )t use honorific languep honorrific langud  LHS am7R7 0
14 Am/27 Field Possible usage glove| Refresh glove use | LHS 4M/30 0
15 4M/28 | 3F Field |hts on during Rest ti Light off PH 5M/03 0
16 5M/12 | 3F Field [Don't separate Waste| Seperating Waste | LHS 5M/14 0
17 5M/17 | 2F Hades Jising facility don't swi Light off YiL 5M/19 0

[Figure 10] Sample for QSS(1) Action
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B Object Analysis

Object Item : Assambly time/EA

40 s —

30—

205 —

Lol
!

105 =

Before Object After
B Standardization
No Standard Change Date confirm Esc.
1 Cutting New 2016.06.15 Yuhs
Auto utting New 2016.06.15 | Yu.HS

[Figure 11] Result of QSS(1) Action
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<Table 11 Basic Competency after QSS(1)
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<Table 12> Maintenance Competency after QSS(1)

Level Contents
Protective equipment ome work of wearing safety
(3 Step) equipment
Hazard indication Attach hazard mark to the hazard
(3 Step) area

On-—site general
cleaning (3 Step)

On—site general cleaning is
carried out, but time remains

Disposal of waste

Some of the waste in the factory

(3 Step) remains in the corner
Aisle/Zone Line Aisle section line is displayed as
(3 Step) a whole

Placement of goods on
the floor(3 Step)

Display of items placed on the
floor and the correct position of
the workbench

e

Arrangement of goods
(3 Step)

Display of work tools and
necessary goods

Show VM(3 Step)

Show all VMs

Inspection activity

System inspection with a

Level

Contents

Lead by example (2 Step)

Managers conduct field activities
irregularly

Field Encouragement

Management mixes field

Management (3 Step )

(3 Step) encouragement and criticism
Modeling activity Model activity is tried and

(2 Step) stopped midway
Transformation All employees receive training,

but there is no training system

(4 Step) maintenance system
Regular cleaning Regular cleaning is decided and
(4 Step) all members participate
fAge] 49 Ao ARl Tl 093
1 58] 714 A AARS 4550] 028 Fr

<Table 13> Improvement Competency after QSS(1)

Innovation Leader
(3 Step)

An educated innovation manager
is designated but does not
engage In actual activities

Level

Contents

Waste Meeting(2 Step)

Identify management supervisor
problems by unit organization

Benchmarking (1 Step)

Less than 10% of all employees

Waste List: (3 Step)

Manage waste list improvement

Innovation Day (2 Step)

Management—centered
innovation performance

Implementation of
improvement (3 Step)

Performance is managed, but
improvement activities are poor

meetings are held, but not Tmprovement
Some Improvements improve
regularly performance: ymprovemer prov
Daily innovation relief and safety (3 Step) workability
Morning Meeting (4 Step) . . - . .
inspection Task selection: Instruction without a task
Work attire(2 Step): No formal attire (1 Step) selection letter
Convenience facilities poor management of Phenomenon analysis Failure to analyze the
(3 Step): convenience facilities (1 Step) phenomenon

<Table 10>14 & <
st HOM Nas
A9 718 9 w5k

o}

B3 itk Zrefu WiAjvie

2 Bl 7140l a2~

QU ok VP 45FOR &
oF 5= gk, Z1euh WA

AAElo] 1 5o Il A4
& QSSTHE that AT
AFIE WARRI SR 11

Cause analysis: (1 Step)

Failed to analyze the cause

Implementation of
improvement(1 Step)

Failed to derive improvement
plan

Improvement plan
(1 Step)

Failed to establish an
improvement plan

Maintenance (1 Step)

of little help
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<Table 14> Basic Competency after QSS(II)

Level Contents

Level Contents

Most of the sources are taken
care of

Prevention of facility
pollution(3 Step 3):

There is a maintenance check
sheet, but it is not
systematically operated

Maintenance

(3 Step)

Factory cleaning(2 Step) | Regular cleaning is irregular

The flow of main types is
defined

Factory Logistics Flow
Chart (3 Step)

Delivery waiting area Installation of delivery

(3 Step) waiting area
Product warehouse Separate product storage
(2 Step) warehouse
Process waiting area mixed stock without item
(2 Step) classification

Separate material storage

Material warehouse (2 Step)
area

Production meeting Hold production meeting and

(3 Step 3) settlement meeting
Production Preparation | Start operation after regular
(2 Step) preparatory work
Inventory Management | Monthly inventory levels are
(2 Step 2) being identified

There is a business delivery

Production plan(2 step):
plan

Production Evaluation

Evaluate as one—time deliver;
(2 Step) v

Management—centered
productivity meeting, but not
regular

Innovation Day
(2 Step)

Oral feedback on production
performance

Progress Management
(2 Step)

Unreasonable setting as an
overall monthly production
goal

Goal setting
(2 Step)

Work Management Workers work after

(2 Step) pre—preparation work
Performance promotion Encouragement through
(2 Step) meetings

<Table 15> Maintenance Competency after after QSS(II)

Level Contents

CEO Facility Initiative
(3 Step)

Factory equipment
cleaning (2 Step)

CEO’s initiative is regular

A general equipment cleaning
plan is established.

No damage to the refueling
part and refueling is carried
out

Total facility refueling
(3 Step)

The deformation of the
equipment is restored

Total Defect Restoration
(3 Step)

Transport system(2 Step) | Supervisor helps transport

<Table 16> Improvement Competency after QSS(II)

Level Contents

Waste Meeting Workers discover the problem

(3 Step) themselves
Waste List Write on the waste list, but
(3 Step) participate only in part

Performance is managed, but
improvement activities are poor

Implementation of
improvement (3 Step)

Some improvements improve
workability

Improvement
Performance (3 Step)

The task selection form is
accurately written

Task Selection
(3 Step)

Phenomenon analysis | Understand the basic composition

(2 Step) of the phenomenon, but it is formal
Cause Analysis Understand the basic concept of
(3 Step) understanding the phenomenon

The improvement plan is
Inappropriate as a cause measure

Implementation of
improvement (3 Step)

Improvement plan Improvement plan is established

(3 Step) but unreasonable
Maintenance Only in—process effects are
(3 Step) derived
QSS(ID & o|% W& s Wi 7oz
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