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World Class 
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The Torch-(Light)-Bearers 

 Executive management  

 Finance  

 Sales  

 Production / manufacturing  

 Production Planning  

 Production Engineering  

 Machine operation  

 Purchasing  

 Quality System  

 R & D New Product Introduction 

 Human Resource  

 Maintenance  

 Industrial and Manufacturing engineering  

 Continuous Improvement (Kaizen) Promotion Office 

 Traffic and Delivery systems 
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Where to Start 
• The concept of a ‘Model Line’ 

• Where the company’s vision is 

involved 

• Where there is a significant need for 

improvement 

• Where there is a good chance for 

success 

• Where the effort won’t be viewed as 

window dressing 

• Where the energy is 
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Phased Project Plan 
Phase I 

Perform PQR (product-quantity-routing) data analysis 

Identify the product family types  

Identify unique value streams (including dogs/cats) 

Select a model line 

Select a team 

Train the team to understand the Lean approach 

Develop current condition statement 

Develop objective statement 

Develop action plan (Gantt Chart-project plan) 

Phase II 

Collect operator cycle times 

Collect machine cycle times 

Map the value stream 

Obtain the best forecast & history information available  

Develop Takt time for 3 production levels 

Identify equipment requirements 

Identify shared equipment  

Re-engineer product flows on paper 

Phase III 

Develop a future state map (conceptual) 

Team training (how to operate as a cell) 

Crosstrain the team (use training matrix) 

Virtually link upstream and downstream processes 

Implement the ‘buddy check’ inspection process 

Train the team in the Kaizen approach   

Perform set-up reduction projects 

Develop set-up reduction charts 

Phase IV  

Develop 1st pass quality process 

Develop standard work for 3 production levels 

Educate teams in use of standard work 

Balance the line 

Apply 5-S (workplace organization) 

Insure machine reliability 

Begin TPM  (total productive maintenance) procedures 

Reduce material handling 

Implement linearity charts for waste and production 

Phase V 

Reduce paperwork 

Develop pull signals 

Work with vendors to supply raw materials ‘just in time’ 

Implement standard WIP (or supermarkets) 

Implement limited FGI to help smooth the order file  

Reduce non-value added activities 

Apply Jidoka techniques (autonomation) 

Test the system (run it!) 

Document results 

Phase VI 

Implement performance based pay 

Document new ‘best practices’ 

Second set-up reduction on bottleneck operations  

Design and build right size the equipment 

Develop detail layout 

Execute the move 

Identify the next value stream and repeat 
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The Perfect ‘Lean’ Vehicle 

6/9/2012 8 

Lean Manufacturing Techniques
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Value Stream Mapping

Takt Time

One Piece Flow

Pull System

SMED (set-up)

O.E.E.

Flow  Velocity

Productivity (labor cost)

Facility Layout

Standard Work

Jidoka (autonomation)

Machine Reliability

TPM

Value Added Ratio

Line balancing

Handling Reduction

Sustainment of Gains

Right sized equipment
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Sales, Production, Inventory Planning
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P.Q.R. analysis

Forecasting

Production smoothing

Kanban

Supermarket

Visual Pull SignalsCapacity Planning

Standard W.I.P.

Inventory Turns

Product Introduction

Delivery Performance
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Total Quality Management
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Six Sigma

SPC

Process Control

Poka-Yoke

Waste Reduction

5-S

ISO 9000 StructureQuality Assurance

Problem Solving Tools

Supplier Quality

Best Practices

First Pass Quality

Prevention vs. Detection
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Total Organizational Buy-in

0
1
2
3
4
5
6
7
8
9

10

Vision

Action Plan

Policy Deployment

Enfranchisement

Performance based pay

Skills Training

C.I. Culture

Kaizen Promotion Office

MoraleVisuals

Lean Training

Change Management

W.I.I.F.M. (Incentives)

Safety Focus

Profitability

Team Building

Effective Leadership 
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The Not So Perfect Vehicle 
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A Lead Time Dilemma 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Value  

added 

Non-Value  

added 

6/9/2012 14 

A Lead Time Dilemma 
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S & F Metal Fab Plant Layout (pg 77) 
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Wax Injection

Molding

(300)

9 Different tools

Wax Cleaning

(295)

Wax Assembly

(290)

Prep for Dewax

(255)

1 Seal Dip / Dry

(260)

Preheat Mold Prior

To Casting

(240)

Chem Mill Part

(205)

Hammer

(230)

Cast

(235)

HIP (Hot Isostatic

Press)

(200)

Alkaline Clean

Part

(190)

Cut Off Post HIP

(185)

2nd Chem Mill

(175)

Sandblast

(180)

Chemically Etch

Part

(165)

Finishing (Prep

holes for Weld)

(170)

ACME Process Map Production Control
Multiple hand

carried schedules

sent daily to each

major operation.

Wax Inspection

(285)

Investing Prep

(280)

Alpha Dip/Dry

(275)

2 Intermediate

Dips / Dries

(270)

8 Back-up Dips /

Dries

(265)

Dewax

(250)

WaterBlast

(225)

Cut-off

(220)

Sandblast

(210)

Outside Machining

(195)

Prep for Casting

(245)

Shotblast

(215)

Sandblast

(167)

FPI Inspection A

(160)

If Fail FPI

If Pass FPI

Grind Out Defects

(156a)

5 MINUTES OCT

Alkaline Clean

Part (156b)

5 MINUTES OCT

Chemically Etch

Part (156c)

7 MINUTES OCT

Visual Inspect,

Map if Welding is

Necessary

(130)

Sandblast

(135)

Blend Welded

Areas

(140)

Weld Defects

(145)

Alkaline Clean

Part

(150)

Visual Inspect and

Mark For Welding

(155)

Re-Mark for

Weld (130b)

10 MINUTES OCT

Chemically Etch

Parts (130a)

7 MINUTES OCT

Weld Defects

(130c)

20 MINUTES OCT

If More Welding

is Needed

Blend Welds

(130d)

15 MINUTES OCT

Grind Out Defects

(159)

Alkaline Clean

Part

(158)

Chemically Etch

Part

(157)

FPI Inspection B

(156)

Chemically Etch

Part

(125)

2nd FPI Inspect

(120)

X-Ray Shoot Part

(110)

In Process

Dimensional

Inspect (115)

Sandblast

(100)

Chemically Etch

(95)

Verify Heat Treat

Alpha Case Depth

(80)

Age Heat Treat

1150

(85)

Solution Heat

Treat 1750

(90)

If Pass X-Ray

X-Ray Shoot

(105b)

15 MINUTES OCT

Chemically Etch

(105d)

7 MINUTES OCT

Weld Defects

(105g)

20 MINUTES OCT

X-Ray Read

(105c)

30 MINUTES OCT

Alkaline Clean

(105f)

15 MINUTES OCT

FPI Inspect / Mark

for Weld  (105e)

69 MINUTES OCT

Blend Welds

(105h)

5 MINUTES OCT

Grind Defects for

Weld (105a)

15 MINUTES OCT

X-Ray Film Read

(105)

Visual Inspect

(105i)

Final Visual

Inspect

(75)

Sandblast

(70)

Target Machining

(45)

Dimensional Pre-

Target

(50)

Final Dimensional

Wall Check

(55)

Final FPI Inspect

(60)

Chemically Etch

(65)

Clean For Ship

(30)

Final Dimensional

Inspect CMM

(35)

Alkaline Clean

(40)

Mark Part For

Shipping

(25)

Paperwork Review

(20)

Ship Part

(5)

14 Units per week

Package Part

(15)

DQR Source

Inspect

(10)

OCT/unit: 81

MCT/unit: ???

Set-up Time: 150

Daily Hours: 16

Batch size: 14

OCT/unit: 124

MCT/unit: 6300

Set-up Time: ??

Daily Hours: 24

Batch size: 14

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit: 5

MCT/unit: NA

Set-up Time: 10

Daily Hours: 24

Batch size: 14

OCT/unit: 30

MCT/unit: NA

Set-up Time: 3

Daily Hours: 16

Batch size: 14

OCT/unit: 570

MCT/unit: NA

Set-up Time: 25

Daily Hours: 16

Batch size: 1

OCT/unit: 182

MCT/unit: NA

Set-up Time: 1

Daily Hours: 16

Batch size: 1

OCT/unit: 10

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 14

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit: 7

MCT/unit: 20.5

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit: 30

MCT/unit: NA

Set-up Time: 0

Daily Hours: 24

Batch size: 1

OCT/unit: 25

MCT/unit: 160

Set-up Time: 10

Daily Hours: 24

Batch size: 1

OCT/unit: 10

MCT/unit: NA

Set-up Time: 2

Daily Hours: 24

Batch size: 1

OCT/unit: 27

MCT/unit: 16

Set-up Time: 11

Daily Hours: 16

Batch size: 1

OCT/unit: 25

MCT/unit: NA

Set-up Time: 25

Daily Hours: 16

Batch size: 5

OCT/unit: ???

MCT/unit: 90

Set-up Time: ???

Daily Hours: 24

Batch size: 2

OCT/unit: 15

MCT/unit: 59

Set-up Time: 0

Daily Hours: 24

Batch size: 1

OCT/unit: 5

MCT/unit: 759

Set-up Time: 5

Daily Hours: 24

Batch size: 5

OCT/unit: 12

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 20

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 20

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 120

MCT/unit: NA

Set-up Time: 2

Daily Hours: 24

Batch size: 1

OCT/unit: 30

MCT/unit: NA

Set-up Time: 2

Daily Hours: 24

Batch size: 1

OCT/unit: 45

MCT/unit: NA

Set-up Time: 2

Daily Hours: 24

Batch size: 1

OCT/unit: 5

MCT/unit: 15

Set-up Time: 1

Daily Hours: 24

Batch size: 1

1 WEEK

Batch size: 14

1 WEEK

Batch size: 14

OCT/;unit: 7

MCT/unit: 20.5

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 7

MCT/unit: 20.5

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 12

MCT/unit: NA

Set-up Time: 1

Daily Hours: 19

Batch size: 1

OCT/unit: 60

MCT/unit: NA

Set-up Time: 5

Daily Hours: 24

Batch size: 1

OCT/;unit: 15

MCT/unit: 59

Set-up Time: 0

Daily Hours: 24

Batch size: 1

OCT/unit: 45

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 5

MCT/unit: 15

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 150

MCT/unit: NA

Set-up Time: 15

Daily Hours: 16

Batch size: 1

OCT/unit: 5

MCT/unit: 15

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 45

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit: 7

MCT/unit: 20.5

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 10

MCT/unit: 59

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 12

MCT/unit: NA

Set-up Time: 1

Daily Hours: 19

Batch size: 1

OCT/unit: 45

MCT/unit: NA

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 6.7

MCT/unit: NA

Set-up Time: 0

Daily Hours: 24

Batch size: 6

OCT/unit: 8

MCT/unit: 21

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 5

MCT/unit: 59

Set-up Time: 0

Daily Hours: 24

Batch size: 1

OCT/unit: 20

MCT/unit: NA

Set-up Time: 5

Daily Hours: 24

Batch size: 1

OCT/unit: 25

MCT/unit: NA

Set-up Time: 30

Daily Hours: 16

Batch size:1

OCT/unit: 17

MCT/unit: NA

Set-up Time: 3

Daily Hours: 24

Batch size: 1

OCT/unit: 5

MCT/unit: 15

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 60

MCT/unit: NA

Set-up Time: 4

Daily Hours: 24

Batch size: 1

OCT/unit: 3

MCT/unit: NA

Set-up Time: 1

Daily Hours: 11

Batch size: 1

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

OCT/unit: 5

MCT/unit: NA

Set-up Time: 0

Daily Hours: 11

Batch size: 1

OCT/unit: 5

MCT/unit: NA

Set-up Time: 0

Daily Hours: 11

Batch size: 1

OCT/unit: 10

MCT/unit: 15

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 25

MCT/unit: NA

Set-up Time:

Daily Hours: 24

Batch size: 1

OCT/unit: NA

MCT/unit:

Set-up Time: 0

Daily Hours: 24

Batch size: 6

OCT/unit: NA

MCT/unit:

Set-up Time: 15.0

Daily Hours: 24

Batch size: 6

OCT/unit: 7

MCT/unit: 20

Set-up Time: 1

Daily Hours: 24

Batch size: 1

OCT/unit: 12

MCT/unit: NA

Set-up Time: 1

Daily Hours: 19

Batch size: 1

OCT/unit: 120

MCT/unit: NA

Set-up Time: 10

Daily Hours: 24

Batch size: 1

OCT/unit: 78

MCT/unit: 360

Set-up Time: 283

Daily Hours: 24

Batch size: 3

OCT/unit:

MCT/unit:

Set-up Time:

Daily Hours:

Batch size:

10% OF

X-RAY

PARTS GO

THIS WAY

80% OF

 PARTS GO

THIS WAY AT

LEAST ONCE
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Managing the Human Element 
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The Change Curve 

Change

introduced

Shock

Denial

Anger

Blame
Accept

Problem solve

Decision making

Action

Implementation

Panic window 
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Phased Project Plan 
Phase I 

Perform PQR (product-quantity-routing) data analysis 

Identify the product family types  

Identify unique value streams (including dogs/cats) 

Select a model line 

Select a team 

Train the team to understand the Lean approach 

Develop current condition statement 

Develop objective statement 

Develop action plan (Gantt Chart-project plan) 

Phase II 

Collect operator cycle times 

Collect machine cycle times 

Map the value stream 

Obtain the best forecast & history information available  

Develop Takt time for 3 production levels 

Identify equipment requirements 

Identify shared equipment  

Re-engineer product flows on paper 

Phase II 

Develop a future state map (conceptual) 

Team training (how to operate as a cell) 

Crosstrain the team (use training matrix) 

Virtually link upstream and downstream processes 

Implement the ‘buddy check’ inspection process 

Train the team in the Kaizen approach   

Perform set-up reduction projects 

Develop set-up reduction charts 

Phase IV  

Develop 1st pass quality process 

Develop standard work for 3 production levels 

Educate teams in use of standard work 

Balance the line 

Apply 5-S (workplace organization) 

Insure machine reliability 

Begin TPM  (total productive maintenance) procedures 

Reduce material handling 

Implement linearity charts for waste and production 

Phase V 

Reduce paperwork 

Develop pull signals 

Work with vendors to supply raw materials ‘just in time’ 

Implement standard WIP (or supermarkets) 

Implement limited FGI to help smooth the order file  

Reduce non-value added activities 

Apply Jidoka techniques (autonomation) 

Test the system (run it!) 

Document results 

Phase VI 

Implement performance based pay 

Document new ‘best practices’ 

Second set-up reduction on bottleneck operations  

Design and build right size the equipment 

Develop detail layout 

Execute the move 

Identify the next value stream and repeat 
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8 Basic Forms of Waste 

• Transportation 

• Inventory 

• Motion 

• Waiting 

• Over production 

• Over processing 

• Defects 

• Underutilization of Talent 
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