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ONSOZ

Sahip oldugu lretim yontemlerinin misteri talepleri dogrultu-
sunda slirekli degisime ugradigl glinimdiz is diinyasi, kendi sur-
dirtlebilirligini saglayabilmek icin beklentilere karsi gevik bir
yaklasim sergilemek durumundadir. Misterilerden gelen her bir
siparise esnek, hizli ve bir o kadar da verimli ve etkin bicimde
cevap verilebilmesi, keskin rekabetin yasandigi piyasa sartlarinda
ayakta kalabilmenin 6n kosulu olarak karsimiza ¢ikmaktadir.

Bu acgidan bakildiginda kitlesel Gretim bircok sektorde her ne
kadar karsilik bulsa da, ézellikle KOBI statiisiindeki isletmelerin
esnek Uretim yaklasimiyla Uretim yapmalari, kendi varolus ne-
denleri agisindan hayati 6nem tasimaktadir. Esnek tretim anla-
yisi ile Gretim yapmanin olusturdugu dezavantajlarin giderilmesi
noktasinda ise Yalin Uretim anlayisi devreye girerek bu problem-
lerin asgari diizeye indirilmesine katki sunmaktadir.

isletmelerde israf (muda) unsurlarinin ortadan kaldirilarak es-
nek Gretim yaklagiminin en etkin bicimde uygulanmasini amagla-
yan Yalin felsefesi 5S, toplam ekipman verimliligi, toplam Gretken
bakim, hiicresel {iretim, kanban, conwip, deger akis haritalama,
is yiku dengeleme, gorsel kontrol, standart ¢alisma gibi ¢ok sa-
yida farkli ydntemi biinyesinde barindirmaktadir. Her bir isletme-
nin kendi sartlarina bagli olarak uygulama alani bulabildikleri bu
yontemler, en Ust diizey yoneticilerden en alt kademedeki ¢ali-
sanlara kadar benimsendigi takdirde isletmenin uzun vadeli per-
formansina 6nemli katkilar sunabilecek araglardir.

Temel diizeyde veya ¢ok daha detayli olmak lizere Yalin lre-
tim konusunda uygulanan araglara dair farkli kaynaklar bulmak



Onsoz

muimkindir. Ancak, Yalin Felsefesi konusuna merak duyanlara ve
isletme ve mihendislik dallarinda 6grenim goren lisans — lisan-
sustl 6grencilerine yonelik hazirlanan bu ¢alisma, aslinda her biri
ayri bir kitap konusu olabilecek Yalin Araglarina genel bir bakis
acisi sunmayi amaglamaktadir.

Yalin Uretimin ne oldugu, Yalin konusuna kimlerin dnciiliik et-
tigi, Yalin Gretimde kullanilan kavramlar, Yalin tGretimde kullanilan
araglar ve istatistiksel yontemlerle ilgili icerige sahip bu kitabin
tiim okurlara faydali olmasi dilegiyle...

Sinan DUNDAR



ICINDEKILER

BOLUM 1
YALIN URETIIM NEDIR?.c.uteevueeeeeesreeereessseesssessssesssessssesssesssassssssssses 1

BOLUM 2

YALIN ONCULERI cecuirieenciisciiseetsssensssetssssessssssssssssssesssssaens 5
[ L= 0] V2 o T (o PSRRI 5
SaKiChi TOYOda ...eeiiiiiieeceiee e e 6
1110 o T @] o' Lo TR USSR 6
SHIZEO SHINGO ..viiiiiiieeee e 7
JaMES P. WOMACK ..eeviiiiiiiieiiiee ettt e 7

BOLUM 3

YALIN KAVRAMULARI...cctttitiitiiniitniaiieiiaimaiiniisimmisssssisssens 9
DT =T SR 9
Y ITT (T OO 10
IVIUF T e e e e e e e e s e e e e e s eees 13
IVIUF et e e e e e e e e e st e e e e s nnr e eees 13
Deger AKISI (Value STream) ......cccveeeeciieeeciiee et et 14
Tam Zamaninda Uretim (JIT - Just In TIMe) ...cvevvvveieeiieiiiceeseeeeeeienae 15
Surekli Akis (CONtNUOUS FIOW) ...ocouviieeciiicceieee e 15
Takt SUresi (Takt TIME)....eeeeeiuiieeecieee e e 17
Cevrim SUresi (Cycle TIME) c..eeuieieeieeieieeieee et 19
Cekme Sistemi (PUll SYStEM) ....ocviriiiieiierieeeeee e 23
Kullanim Noktasinda Depolama (Point of Use Storage) ........c.ceeeuuee. 24
JIDOKA (OTONOMASYON) ...viiiiriieieeereeeireeereeeaeeebeeeseesteeesaeesreeenseeenns 24
Yerinde Kalite (Quality At The Source) (Build in Quality).......c.cccuee.ee 26
insan-Makine isgiicii Ayrimi (Separating Human Work From Machine
WWOTK) ¢ttt sttt e sab et ettt e e aaeeaee s 26



icindekiler

Poka-Yoke (Error Proofing) (Mistake Proofing) ......ccccovveviiieeeiiieecnnns 27
Kalite Cemberleri (Quality Circle) .....cccueeeeuieeeeiiee e 28
BOLUM 4

YALIN ARAGLARI ceetirieiitiiiintiirteisiinsiinniinnesieaismsssssssssrsssssranss 31
DS 31
Toplam Ekipman Verimliligi (OEE - Overall Equipment Efficiency)...... 35
Toplam Uretken Bakim (TPM — Total Productive Maintenance)......... 38
Hiicresel Uretim (Cellular Manufacturing) ........coeveeeevvveverevereeeeenenn. 40
K@NDAN ettt 44
CONWIP (Constant Work-In-Process) ........cccceeveeeecieeeecieeeeeciiee e, 49
Deger Akis Haritalama (VSM - Value Stream Mapping)........cccceeueenne. 51
HEJUNKA (is Yukini Dengeleme) (Production Smoothing) (Load
Leveling) (Level Production) .......c..eeeeciieeiiiiee e 68
5 Neden ANAliZie. ..o oeieeiiee e 75
Genchi Genbutsu (Git Yerinde GOr) ......cccveeveeecieeevieeeiiie e 76
Standart Calisma (Standardized WOrk)........ccccovveevcieeeeniiee e, 77
Tekli Dakikalarda Kalip Degisimi (SMED - Single Minute Exchange Of
1Y SO USPPPRURROE 78
PUKO Dongiisii (PDCA- Plan-Do-Check-AcCt) ........cccevevrvereereeererenenenns 82
Hata Turleri ve Etkileri Analizi (FMEA - Failure Mode And Effect
ANAIYSIS) 1eiiriieiiieiiierit et st e e siaeenreas 83

BOLUM 5
TOYOTA URETIM SISTEMI ceuveeerrirreriererireisseiesressseeessessseeessessssesnns 87

BOLUM 6

YEDI iSTATISTIKSEL ARAG ..veveiveereereireereeseeseeseesesssessessessessessensenees 91
Pareto DiYagraml....uuuueeeeeeecciiiiieee e ettt ee e e e e e e e seaeree e e e s e ennnenes 93
Sebep-SoNUE DIYagrami........coccueeiiiiieeeeeiee e e e e e siree e eerae e e evaee e 95
[ TR o T=4 - 0 [T 97
KONtrol GrafikIeri.....eeeeveeeeeiiieeeieeeeee e e 98
DagIM Grafigi..ccccueeeeeciie e 105
AKIS DIYagramlari......cccueeeeiiiee et 107
KoNtrol Cizelgeleri.. ..o i 108



icindekiler

BOLUM 7

YEDi YENi iSTATISTIKSEL ARAG ...ceveeeeeeereneeeeseseessessessessessenes 111
Yakinlik Diyagrami (Affinity Diagram) (KJ Chart) .....ccccocveeveeevieeeinennns 111
iliski Diyagrami (Interrelationship Diagram) (Relation Diagram) (Network
DI == 1) USRS 113
Agag Diyagrami (Systematic Diagram) (Tree Analysis) (Analytical Tree)
(Hierarchy DIiagram) ..oc.eeeceeeieeriiieeniie sttt 115
Matris Diyagrami (Selection Matrix) (Decision Matrix) ...........c........ 118
Onceliklendirme Matrisi (Prioritization Matrix) .........cccevevvvvevverirnnne. 121
Sureg Karar Program Cizelgesi

(PDPC - Process Decision Program Chart).......ccccecveeviieeeneesiieeenneenne 122
Ok Diyagrami (CPM/PERT)....cccuiiuieiieeieeie ettt sve et 124

BOLUM 8
KAIZEN (Yalin Uretim Felsefesinin Temel Tasi) ....cccoceeververeervesvennens 135

BOLUM 9

YALIN GOSTERGELERI cecvvienrerieriererenrecsseiesressseeessessseeessessssesssesens 141
KAYNAKGCA..c...oeevietiereeeetreseessesessessessesessessessessessessessessessessenssassens 143

Vii



KAYNAKCA

Albright, S. C. ve Winston, W. L. (2020). Business Analytics: Data Analysis and
Decision Making (7. bs.). USA: Cengage Learning Inc.

Allen, T. T. (2006). Introduction to Engineering Statistics and Six Sigma: Statisti-
cal Quality Control and Design of Experiments and Systems. UK: Springer.

Allen, T. T. (2010). Introduction to Engineering Statistics and Lean Sigma: Statis-
tical Quality Control and Design of Experiments and Systems (2. bs.). USA:
Springer.

Andersen, B. ve Fagerhaug, T. (2006). Root Cause Analysis: Simplified Tools and
Techniques (2. bs.). Milwaukee: ASQ Quality Press.

Anderson, D. R., Sweeney, D. J., Williams, T. A.,, Camm, J. D., Cochran, J. J., Fry,
M. J. ve Ohlmann, J. W. (2016). An Introduction to Management Science:
Quantitative Approaches to Decision Making (14. bs.). USA: Cengage Le-
arning Inc.

Balakrishnan, N., Render, B. ve Stair, R. M. (2014). Managerial Decision Mode-
ling with Spreadsheets (3. bs.). USA: Pearson Education.

Bass, I. (2007). Six Sigma Statistics with Excel and Minitab. USA: McGraw-Hill
Companies.

Bass, I. ve Lawton, B. (2009). Lean Six Sigma Using SigmaXL and Minitab. USA:
McGraw-Hill Companies.

Basu, R. ve Wright, N. (2003). Quality Beyond Six Sigma. UK: Elsevier Science.

Bauer, J. E., Duffy, G. L. ve Westcott, R. T. (2006). The Quality Improvement
Handbook (2. bs.). Milwaukee: ASQ Quality Press.

Black, K. (2010). Business Statistics for Contemporary Decision Making (6. bs.).
USA: WILEY.

Borror, C. M. (2009). The Certified Quality Engineer Handbook (3. bs.). Milwau-
kee: ASQ Quality Press.

Bryman, A. ve Cramer, D. (1996). Quantitative Data Analysis with Minitab. UK:
Routledge.

Buglear, J. (2005). Quantitative Methods for Business. UK: Elsevier Ltd.

Cintas, P. G., Almagro, L., Tort, X. ve Llabres, M. (2012). Industrial Statistics with
Minitab. UK: WILEY.

Davis, J. W. (2011). Progressive Kaizen: The Key to Gaining a Global Competitive
Advantage. USA: Productivity Press.

Dewar, D. L. (1980). Quality Circle: Leader Manual and Instructional Guide. USA:
Quality Circle Institute.

Dodge, Y. (2008). The Concise Encyclopedia of Statistics. Almanya: Springer.

143



144

Yalin Uretimde Temel Kavramlar

Duffy, G. L. (2013). The ASQ Quality Improvement Pocket Guide. Milwaukee:
ASQ Quality Press.

Eckes, G. (2003). Six Sigma for Everyone. USA: WILEY.

Evans, J. R. (1991). Statistical Process Control for Quality Improvement. USA:
Prentice Hall.

Feld, W. M. (2001). Lean Manufacturing: Tools, Techniques and How to Use
Them. Lean Manufacturing: Tools, Techniques and How to Use Them igin-
de . USA: CRC Press.

Freedman, D., Pisani, R. ve Purves, R. (2007). Statistics (4. bs.). USA: W.W. Nor-
ton & Company.

George, M. L., Rowlands, D., Price, M. ve Maxey, J. (2005). The Lean Six Sigma
Pocket Toolbook. USA: McGraw-Hill Companies.

Gupta, B. C. (2021). Statistical Quality Control Using Minitab, R, JMP, and Pyt-
hon. USA: WILEY.

Gupta, B. C. ve Walker, H. F. (2007). Statistical Quality Control for the Six Sigma
Green Belt. Milwaukee: ASQ Quality Press.

Hamel, M. R. (2010). Kaizen Event Fieldbook: Foundation, Framework, and
Standard Work for Effective Events. Michigan: Society of Manufacturing
Engineers.

Harrington, H. J. (2017). Lean TRIZ: How to Dramatically Reduce Product-Deve-
lopment Costs with This Innovative Problem-Solving Tool. USA: CRC Press.

Harvey, S. (2019). Kaizen: The Japanese Method for Transforming Habits, One
Small Step at a Time. UK: Bluebird.

Heagney, J. (2012). Fundamentals of Project Management (4. bs.). USA: Ama-
com.

Hirano, H. (1990). 5 Pillars of the Visual Workplace. Japan: Productivity Press.

ILO. (2017). Lean Manufacturing Techniques for Textile Industry. Egypt: Interna-
tional Labour Organization.

Imai, M. (1986). Kaizen: The Key to Japan’s Competitive Success. USA: McG-
raw-Hill Companies.

Imai, M. (2012). Gemba Kaizen: A Commonsense Approach to a Continuous Im-
provement Strategy (2. bs.). USA: McGraw-Hill Companies.

Jones, E. C. (2014). Quality Management for Organizations Using Lean Six Sig-
ma Techniques. USA: CRC Press.

Kato, I. ve Smalley, A. (2011). Toyota Kaizen Methods: Six Steps to Improvement.
New York: CRC Press.

Kenett, R. S., Zacks, S. ve Amberti, D. (2021). Modern Industrial Statistics with
Applications in R, MINITAB and JMP (3. bs.). Italy: WILEY.

Ledbetter, P. (2018). The Toyota Template: The Plan for Just-in-Time and Culture
Change Beyond Lean Tools. USA: CRC Press.

Lesik, S. A. (2019). Applied Statistical Inference with MINITAB® (2. bs.). USA:
CRC Press.

Levine, D. M. (2006). Statistics for Six Sigma Green Belts with Minitab® and
JMP™. USA: Pearson Education.



Kaynakca

Levine, D. M., Stephan, D. F. ve Szabat, K. A. (2021). Statistics for Managers
Using Microsoft® Excel® (9. bs.). USA: Pearson Education.

Liker, J. K. ve Meier, D. (2006). The Toyota Way Fieldbook: A Practical Guide for
Implementing Toyota’s 4Ps. USA: McGraw-Hill Companies.

Mann, D. (2005). Creating a Lean Culture: Tools to Sustain Lean Conversions.
USA: Productivity Press.

Martin, K. ve Osterling, M. (2007). The Kaizen Event Planner: Achieving Rapid
Improvement in Office, Service, and Technical Environments. New York:
Productivity Press.

McClave, J. T., Benson, P. G. ve Sincich, T. (2018). Statistics for Business and
Economics. USA: Pearson Education.

McLoughlin, C. ve Miura, T. (2018). True Kaizen: Management’s Role in Impro-
ving Work Climate and Culture. USA: CRC Press.

Mendenhall, W., Beaver, R. J. ve Beaver, B. M. (2020). Introduction to Probability
and Statistics (15. bs.). USA: Cengage Learning Inc.

Mika, G. (2006). Kaizen Event Implementation Manual. USA: Society of Manu-
facturing Engineers.

Mitra, A. (2016). Fundamentals of Quality Control and Improvement (4. bs.).
USA: WILEY.

Monden, Y. (2012). Toyota Production System: An Integrated Approach to Just-
In-Time (4. bs.). USA: CRC Press.

Montgomery, D. C. (2013). Introduction to Statistical Quality Control (7. bs.).
USA: WILEY.

Montgomery, D. C. ve Runger, G. C. (2018). Applied Statistics and Probability for
Engineers (7. bs.). USA: WILEY.

Muir, A. (2006). Lean Six Sigma Statistics. USA: McGraw-Hill Companies.

Navidi, W. (2011). Statistics for Engineers and Scientists (3. bs.). USA: McG-
raw-Hill Companies.

Oakland, J. ve Oakland, R. (2019). Statistical Process Control (7. bs.). UK: Rout-
ledge.

Ohno, T. (1988). Toyota Production System: Beyond Large-Scale Production.
USA: CRC Press.

Ortiz, C. A. (2006). Kaizen Assembly: Designing, Constructing, and Managing a
Lean Assembly Line. USA: CRC Press.

Ortiz, C. A. (2009). Kaizen and Kaizen Event Implementation. USA: Prentice Hall.

Ortiz, C. A. (2015). The Kanban Playbook: A Step-by- Step Guideline for the Lean
Practitioner. USA: CRC Press.

Ortiz, C. A. (2016a). The 5S Playbook: A Step-by-Step Guideline forthe Lean Pra-
ctitioner. USA: CRC Press.

Ortiz, C. A. (2016b). The Cell Manufacturing Playbook: A Step-by-Step Guideli-
nefor the Lean Practitioner. USA: CRC Press.

Pande, P. ve Holpp, L. (2002). What is Six Sigma? USA: McGraw-Hill Companies.

Pyzdek, T. ve Keller, P. (2013). The Handbook for Quality Management: A Comp-
lete Guide to Operational Excellence (2. bs.). USA: McGraw-Hill Companies.

145



146

Yalin Uretimde Temel Kavramlar

Ramachandran, K. M. ve Tsokos, C. P. (2009). Mathematical Statistics with App-
lications. USA: Academic Press.

Roser, C. (2021). All About Pull Production: Designing, Implementing, and Ma-
intaining Kanban, CONWIP, and other Pull Systems in Lean Production (1.
bs.). AlImanya: AllAboutLean.com Publishing.

Ryan, T. P. (2011). Statistical Methods for Quality Improvement (3. bs.). USA:
WILEY.

Sarkar, D. (2006). 5S for Service Organizations and Offices: A Lean Look at Im-
provements. Milwaukee: Quality Press.

Schroeder, R. ve Goldstein, S. M. (2018). Operations Management in the Supply
Chain (7. bs.). USA: McGraw-Hill Companies.

Shingo, S. (1989). A Study of the Toyota Production System: From an Industrial
Engineering Viewpoint. USA: Productivity Press.

Sower, V. E. (2014). Statistical Process Control for Managers. USA: Business Ex-
pert Press.

Stapenhurst, T. (2005). Mastering Statistical Process Control. UK: Elsevier Ltd.

Stern, T. V. (2017). Lean and Agile Project Management: How to Make Any Pro-
ject Better, Faster, and More Cost Effective. usa: CRC Press.

Tague, N. R. (2005). The Quality Toolbox (2. bs.). Milwaukee: ASQ Quality Press.

Thirer, M., Stevenson, M. ve Protzman, C. (2016). Card-Based Control Systems
for a Lean Work Design: The Fundamentals of Kanban, ConWIP, POLCA, and
COBACABANA. USA: CRC Press.

Voehl, F., Harrington, H. J., Mignosa, C. ve Charron, R. (2014). The Lean Six Sig-
ma Black Belt Handbook: Tools And Methods For Process Acceleration.
USA: CRC Press.

Walker, H. F., Benbow, D. W. ve Elshennawy, A. K. (2019). The Certified Quality
Technician Handbook. Milwaukee: ASQ Quality Press.

Willard, C. A. (2020). Statistical Methods: An Introduction to Basic Statistical
Concepts and Analysis (2. bs.). USA: Routledge.

Willis, D. (2016). Process Implementetion Through 5S. USA: CRC Press.

Wilson, L. (2010). How to Implement Lean Manufacturing. USA: McGraw-Hill
Companies.

Wisniewski, M. (2006). Quantitative Methods for Decision Makers (4. bs.). UK:
Pearson Education.

Womack, J. P. ve Jones, D. T. (2003). Lean Thinking: Banish Waste and Create
Wealth in Your Corporation. New York: Free Press.

Womack, J. P, Jones, D. T. ve Roos, D. (1990). The Machine that Changed the
World. New York: MacMillan Publishing Company.

Wysocki, R. K. (2014). Effective Project Management: Traditional, Agile, Extre-
me (7. bs.). USA: WILEY.



