"We don't have to change, survival isn't mandatory”
W. Edwards Deming

58% of all small businesses and
82% of all large businesses
are implementing Lean

NIST
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Welcome to
An Introduction to Lean
Manufacturing
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Tonight’s Objectives

= Learn to identify the 7 major wastes in any work
# Gain a High-Level Understanding of Lean
» Participate in the Star Exercise

@ and learn to complete two tools

that you can take back to work and use immediately

= Questions and answers for how Lean supports
every occupation and industry.
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Lean... simply defined

="“All we are doing is looking at the timeline,
from the moment the customer gives us an
order to the point when we collect the
cash. And we are reducing that timeline
by reducing the waste.”

Taiichi Ohno
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Reduce time by eliminating waste

V4 . .
Rapid Operational Improvement

Lean = Eliminating The 7 Wastes

Value-Added 1. Defects- producing or reworking scrap
2. Overproduction- and early production
producing over customer orders,
producing unordered materials / goods.
3. Waiting - idle time
4. Transportation- handling more than
once, delays in moving materials,
Ve unnecessary moving or handling
5. Inventory - unnecessary raw materials
in stores, work in process (WIP), &
finished stocks
6. Motion - movement of equipment or
people that add no value to the product
7. Excess Processing - unnecessary
processing or procedures (work carried
out on the product which adds no
value) [Over Processing]

These Seven wastes erode profit, take time and effect quality.
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Defects...

= Improper coding

% Paperwork that does not match

@ Handwritten information incorrectly understood
@ Making the Wrong part

# Making the right part but making it wrong
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Overproduction:

+ Memos and E-Mail to everyone (or copying “extra” folks)
4 Printing documents twice “just-in-case”
+ Excessive logging of information
+Keeping a list of callers or orders outside the system
+Doing the work and then tracking what you did or when
4 Making a draft before preparing formal document
+ Prepare monthly report early and updating it
+ Shipping documents, closing reports, sales reports
+ Making 54 parts instead of the 50 ordered
+ planning for failures and scrap

+ because the system (dies/tooling/patterns) don’t allow for a
different amount
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Inventory Waste Examples

= Buying items just-in-case or to save money
* (bulk purchasing, quantity discounts, person
ordering doesn’t know you don’t use it any more)
= Documents are waiting to be matched or
signed
= No storage space because it is filled with other
items we don’t need
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Waiting ...

2 Waiting for printer to warm-up, for some other print job
to finish

= Waiting for host, lifts, or forklift, etc.

& Attendees not all on-time for meetings

= Waiting for the person or process before them to finish
= Mail or order delivery late to/within the organization

= Different work schedule of team members

& Signatures, unnecessary or excessive signatures

2 Waiting when Printer or computer breaks down

% Waiting when Manufacturing machine breaks down
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Teach them to fish

Transportation Waste...

# Long travel to common places
« Copier is farthest away from people to use it

< Paper, paper cutter and stapler kept away from printer and
copier or work table

« Commonly used File room
« Printer is a long distance from desk
« Co-worker is a long distance from others
= Treasure Hunts
« Walking back and forth to find information or people
« Returning to see if he/she is back yet
 Returning to see if information has arrived
« Looking for items because they do not have a defined place
« Papers are not filed

Commonly caused by Poor office layout
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Teach them to fish

Transportation Waste...

= Tools aren’t where you need them when you need them
= Tools are shared
%= Walking back and forth to do the job
%= Walking back and forth to get instruction, product or
looking for people
= Taking paperwork to the office
= Treasure Hunts
« Searching for the tool that disappeared
« Walking to a production book to find drawings or instructions
» Walking back and forth to find information or people
+ Returning to see if he/she is back yet
« Walking to see if needed parts have arrived

Commonly Caused by Poor production layout
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Waste of Motion

@ Keeping or storing forms out of reach of employee
Saving files forever — mixed with current files

Employee working by experience instead of standard
method

@ Not removing parts, dies or jigs no longer used or
needed, or correct

@ Setting up the saw each time because you are sharing it
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Excess Processing Waste

Q Printing or faxing and then mailing (sometimes overnight)
and then also emailing the same document

Q Keeping a copy for your personal file

U Repeating of same information in different forms
0 Re-entering data from screen to screen, or for different purposes

0 Using incompatible software in different departments creating
rework, re-entry or even paper copies

Q Over grinding, sanding or prepping that the customer
hasn'’t required

U Adding bells-and-whistles the customer doesn't require
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Lean = Total Elimination of Waste

Typically 95% of Total Cycle Time is
Non-Value Added!!!

PROCESSING | Order Processing, Inspection, Documenting,
TIME Transport, Storage, Waiting, Rework,
Inspection, etc...

Total Cycle Time
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Recognizing Waste

The Star Exercise
Using 2 forms: Waste Analysis Sheet
and Spaghetti chart
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Waste Analysis Sheet Example

Teach them to fish

Waste Analysis Sheet
Process: Peds  Tace 0ssy [observer: DI artha_
larea Pegls flsey [pate[.3]. 0
¥ Task Description Possible Solutions
|| Move cace t Brab bicof fres A
2 |Chosh S coflior foe Quabity | X }
0 C Trstdl puf | ] hores
2 | Qestnll pi0® Ayt Yoo
A thaeke face andye 0 $520000 b X
Jostadl piuts v
Chock Jace oot o ualts, % b
U T U [ &
Soadnar pudd
3 |Samd +Jugaint doco x AX
Q[ Fakate Pk /
o [«L;J: back ol ko on cace X > |
|(O__Total Tasks g
(73 Non-Value Added Tasks ! Estimated Total Time per cycle (seconds)
[ 7 Value Added Tasks 17 Estimated Value Adding time per cycle (seconds)
[T Value Adding Percentage {7 % Value adding Time

Teach them to fish.

Spaghetti Chart Example (Standard Work Sheet)

Standard Work Sheet

= e AT oo
o . ol
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What are the issues in the Star production system?

Did you see any....
Defects-

Overproduction-
Waiting -
Transportation-
Inventory -

Motion -

E> or Over Pr ing -
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The question now is...

Now | understand
about Waste...

What is Lean?
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What is Lean?

“A systematic approach
to identifying
and eliminating waste
(non-value-added activities)

through continuous improvement”
Shingjiutsu Consulting

Lean is NOT about making people work harder
or faster.
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Continuous Improvement Focus

Typical VA NvVA < Original
Company Lead Time

Traditional
Manufacturing X NVA
Improvement
- <= Minor

Improvement

Lean Waste ;
4— Major —»
: VA NVA
Reduction Improvement

Focus

wu  Product Lead Time
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Teach them to fish

LEAN PRODUCTION SYSTEM

Cost Reduction Through Standardization & Waste Elimination

Lean Production System

Just In Time People Standard |~Takt Time
* Just what is needed. Work Production|

- Separating human
and machine work.

;.Lr;ig‘::; the amount Standard / « Respond to machine
: Material Work in One Piece | | abnormalities.
j Flow
« At just the moment Process .
needed. Ghban Prevent the

reoccurrence of

« Utilizing the abnormalities

minimum; Material,
Labor, Equipment and
s

Operational Pull

Availability System « Immediate detection
and correction of
P problems.

Leveled Production
5S — THE FOUNDATION OF LEAN PRODUCTION

[ SORT | STRAIGHTEN | SHINE | [ STANDARDIZE __||SUSTAIN
Working together to Eliminate Waste
= CIRALS
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5S: The Foundation ®
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Does Searching really matter?

If you are searching for tools/ equipment/people etc you are wasting
valuable production time

If you can't find what you need, when you need it you can’t produce
anything

You can calculate the impact of your wasted time on business.
= Average workdays per year = 250
» 30 minutes per day searching = 250/ 0.5 (1/2 hr) = 125 hrs per year
» $15 per hour (wage/benefits): 125 hrs x $15 = $1875 per employee
per year
= What about the total for all employees in an organization =
= 10 employees = $18,750 per year
= 50 employees = $93,750 per year
100 employees = $187,500 per year (6 people)
= 200 employees = $375,000 per year (12 people)
= 400 employees = $750,000 per year (24 people!)
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Teach ther tofish.

Point-of-Use Strategy as the 7 Elements of

Fasteners

I
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Teach them to fish.

Visual Controls Aid in the work

= Tell us how we are doing
= What is next and what is most important

» Controls the behavior
@ Tells what to do
@ Tells what not to do

» Need to be clear
» Are agreed upon by those in the process
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them to fish.

Defect Board
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“Teach them to fish.

Clear? Would you know what to do?

Does this communicate the right action?

RUSH FILES
Pull from this drawer first!

DO NOT TAKE ANY
FILES FROM THESE
biwersi O
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Audit Boards are visual controls

B =

4 Elements of Standard Work

Standard Work is comprised of these elements:

1. Planned work sequence

2. Takt time — paced to the needs of the customer
3. Balanced Work

4. Standard work-in-process (SWIP)

To use the right amount of people
In the right amount of time
With the right amount of work
And the right equipment
Just In Time.
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Teach ther tofish.

Traditional Batch Production

Continuous “Fake Flow” Production

Scheduler Transport time
2 Min /box

0 Operator A g&-‘f
1 Min/piece A

Operator B Opevaov c
4 Min/piece 1 Min/piece
» Layout is by process or department
» Separated by long distances
» Transported in batches

Lead Time for 100 piece Batch

Step Process Time Transport
1 100 Min 2 Min
2 400 Min 2 Min
3 100 Min 2 Min

100 Item Lead Time: 606 Minutes

» Long lags b defect ¢ ion and d

1 at next process

> Long lead times from raw materials to finished product
» Waste of labor and equipment and moving batches
» Complex system for scheduling and accounting for inventory
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»Product flows continuously through the
processes- ideally one-piece at a time.
Operator A Operator B torc  >Work-in-process inventory greatly reduced
fnpece  dwnece T >Lead-tim2 greatly reducerg grealy
> Defect detection is immediate
»Flow of work is simple and visual
»Easy to identify imbalance in operator work
load.

405 Minutes elapsed Operator 3 complete
100 Item Lead Time 405 Minutes

00

1t one in 6 Minutes
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them to fish.

Takt-time, Standard Work and One-Piece Flow

Flexible Layouts for Variable Work Cells

1. Unbalanced Line

Oporator A Operator 8 Oparator G Operator A Operator B

2. Balanced to Takt-Time

3. Change to Takt-Time

Operator Operator A Operator 8

Thinpiece 4 MinPiece 1 MinPiece 2Minpiece  2MinPiece 2 MinPiece 3Minfpiece 3 MinPiece

2 Min

Cycle Time = 6 Minutes

e

DDH 2 Min D[ s

A B C A B C
Cycle Time = 6 Minutes.

A B
Cycle Time = 6 Minutes.

T/T = 2 Minutes T/T = 2 Minutes T/T = 3 Minutes
WIP = Variable SWIP = 3 Pieces SWIP = 2 Pieces
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Historical
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Improved Layout

What is Kanban?
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siness to become Lean

» It's the “pull” signal from the customer

» A visual signal that authorizes the production or movement of parts or material
= Usually it's a card, but can be a container, cart, etc.

= Atool for controlling inventory - A signal to deliver

» A calculated amount based on usage and time

_ Expected demand * (Usage Frequency + Leadtime +Safety stock/
Size of the container

k
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Operational Availability

Build Quality into the Process

Skilled |
Maintenance § h ;
11

Autonomous Maintenance
Rapid Operational Improvement

The principles of

Lean Production System

Jidoka:
Just In Time Jidoka
Build high
Just what is needed.
Injust the amount quality, -Separate_human from
reesed reliable machine work
Atje the
Atjust nomoment and
Utzing the minimum efficlent * Have equipment with
Py , Material, r ITT?
Eautpronsand apace. processes the ability to detect
Leveled Production abnormalities and stop
5S —~ THE FOUNDATION OF LEAN PRODUCTION automatica"y
sorT ] [Tisrme] T susTam__|

*Establish mistake-
proofing methods
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them to fish.

Mistake Proofing

Production Leveling Is...

Welder —»

1 Ve

s st

Ring
Feight ofring

o e
@ Spell Check!!
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Lamp.
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Smoothing the variability in Production Demand:

Customer Demand
N\ Maximum capacity

y\
Quantity \\[ \@
Actual

—eeeeep
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Batch Production vs Level Production

Key things to Remember:

100 100
C
B A
50 50
A
A
B
A

Batch Production Leveled Production
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Lean is about eliminating Waste
= Waste is Evil (costs $$, hides defects, takes time)
Waste is at the root of all unprofitable activities.
= Understanding what/where the waste is, is the first step to eliminating it

Eliminating waste always increases profit, improves employee morale, and takes both
action and everyone’s commitment

E]

Lean Production System

= A setof principles and concepts that when applied to any process eliminates wastes by
controlling overproduction to make production flow. (JIT)

= Uses the talents of the folks that do the work to make improvements

= s the Key to making things Cheaper, faster and better.

To be successful everyone must be engaged
and committed through:

= Lean education.

% Learn by Doing through Kaizen Workshops

u  Using the tools and facts to guide improvements
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