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Introduction MOOG

Introduction

Foreword

I n 2006, Moogbds Pr oconagoal @adacumeritd e mbar k e
common framework that would allow successful implementation of cross-

functional teams; Six-Sigma and Lean concepts; process-orientation tools

and accountability for end-to-end core processes; and problem solving

methods across all Moog organizations. Many council members, past and

present, have entered their thoughts, experiences and research here.

This Council believes consistent practice of the tools herein will allow
Moog operating units the flexibility to incorporate any or all concepts
within their business plan. Commonality must be maintained across
geographic locations. We see it as our responsibility to provide a common
approach, as well as a shared language, that enables a mutual
understanding for the changes required.

This handbook documents the Council 0s wc
process; rather, it is a reference guide for operating units that want to

learn more about how others at Moog have approached these tools. The

handbook includes recommended tools and techniques that are currently

in use at Moog. Any of the authors are capable of helping the reader

pursue further understanding in each of the chapters.

Process Handbook Page 9
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Intended Audience

This handbook is intended for anyone within Moog who is interested in
learning about process-oriented tools, is an active participant in a project
using these tools or would just like to learn more about process-
improvement techniques. As a start, the handbook will be shipped to all
Moog site leadership team members, supervisors and program
managers.

Prerequisites

It is assumed that the reader has some basic understanding of the
fundamentals of Lean, Six-Sigma (Process Variation Reduction), teams
and other process-improvement techniques.

About This Handbook

The Moog Process Handbook contains chapters describing each of the
various process improvement tools used at Moog. For additional
handbook copies, please contact Moog Graphic Services department at
716-687-5400, by email at mhuber3@moog.com, or via the Graphic
Services website at http://mww.moog.com/graphics/home/default.html.

Online Version

This handbook is also available online at
http://mww.tor.moog.com/lean/processhandbook.html. If you hyperlink out

to a figure or other Website when using the online version, you can return

to the handbook by cl i ctop,efghartdkeetioi Bac k 0
of your Web browseroés tool bar.

Some detailed figures and forms that are difficult to read in the print
version are hyperlinked to downloadable or full-screen, printable versions
via the online handbook.

Page 10 Process Handbook

k


mailto:mhuber3@moog.com
http://mww.moog.com/graphics/home/default.html
http://mww.tor.moog.com/lean/processhandbook.html

Introduction MOOG

Comments, Additions and Corrections

Comments, additions and corrections are encouraged. We recognize that
this subject matter is constantly evolving, and different Moog sites will
likely find alternative approaches that should be shared with others.
Please contact any member of the Process-Oriented Process Council
(POPC) with your suggestions.

Council Member Location Phone Email
Rey Balanon Baguio 63-744473355 | rbalanon@moog.com
Bruce Faso EAT S&D | 716-687-7412 bfaso@moog.com

Birgit Guenthoer GmbH 49-7031622195 | bguenthoer@moog.de
Tom Lemley Springfield | 610-731-1218 tlemley@moog.com
Steve Pequignot EA - I1CD 716-687-5497 | spequignot@moog.com

Mike Rowen Torrance | (310) 618-6644 mrowen@moog.com
Lloyd Tucker EA (716) 601-5373 ltucker@moog.com
John Webb EA-AG | (716) 687-4338 jwebb@moog.com

Table I-1. 2008 Council Member Contact Information

Conventions Used

Throughout this handbook, certain conventions are used, including:

x Important terms that are used and identified in context are shown
in red. Many of these words are contained at the end of this
handbook in the Glossary and Index. If a glossary definition exists
for a particular red word, it is hyperlinked to the glossary in the

online version. vy

x MGood i deao areindicgtedby thedightoulb :%

icon. -

Process Handbook Page 11






Process Variation Reduction MO O G

Process
Variation
Reduction

About This Chapter

Process Variation Reduction (PVR) and Six Sigma are terms that are

generally used interchangeably. Moog®bs

emphasize the goal of reducing variation through the application of
statistical analysis. This chapter
application of PVR tools.

Process Handbook Page 13
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Process Variation Reduction MOO G
Background

When data is collected on any manufacturing situation or any series of
events, this data is always found to exhibit variation. Even repeat
measurements made on the same object will not be exactly the same. It
is this omnipresence of variation and the need to understand it that has
led to the methodology that is discussed in this section.

Quantifying process variability first started in the industry in 1924 in the
form of control charts. This statistical tool allowed an operator to discern
real process changes from random process variation. These, and a
multitude of other techniques, have evolved from the initiatives of the
Quality Revolution in Japan in the 1950s, to the advent of PVR at
Motorola in 1987, all in response to increased demand for the highest-
guality product and overall value.

The process variation reduction techniques applied at Moog closely
resemble this PVR methodology. The higher the sigma level, the more
reliable the process. The simple comparison shown in Table 1-2
demonstrates how the accuracy of spelling relates sigma level to process
reliability or quality level.

Sigma Level | Spelling Accuracy
1 Sigma 170 misspelled words per page in a book
2 Sigma 25 misspelled words per page in a book
3 Sigma 1.5 misspelled words per page in a book
4 Sigma 1 misspelled word per 30 pages in a book
5 Sigma 1 misspelled word in a set of encyclopedias
6 Sigma 1 misspelled word in all the books in a small library

Table 1-2. Sigma Level as it relates to Process Reliability

Defects such as misspelled words may be nothing more than a nuisance,
but unchecked variation in our critical business and manufacturing
processes can be very damaging. The use of process variation reduction
techniques at Moog can pay huge dividends.
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Process Variation Reduction MOO G

Process Variation Reduction (PVR) is a structured approach to identifying
and reducing process variation, known as DMAIC, consisting of five
distinct phases. The rigor associated with each phase and the
relationship between phases provides practitioners with a success-
oriented methodology for achieving their objectives.

Below, you will find a brief description of the five DMAIC phases, along
with the tools used in each phase.

1. Define Phase i A clear statement of the intended improvement is
generated. A high-level map of the process under study and a
business case for the project are also outputs of this initial phase.

Tools: SIPOC, Rolled Throughput Yield, Affinity Diagram

2. Measure Phase i In this phase, process data is collected to provide a
baseline of current performance and point to the source(s) of the
problem(s).

Tools: Gauge R&R, Control Charts, Pareto Charts, Process Sigma,
Process Capability, FMEA

3. Analysis Phase i The goal of this phase is to identify and confirm
root cause(s).

Tools: Cause & Effect Diagrams, Design of Experiments, Hypothesis
Testing, Regression

4. Improve Phase 1 This phase tests solutions to reduce or eliminate
the impact of the identified root cause(s). The output of this phase is
implementation of these solutions.

Tools: Brainstorming, Consensus, Design of Experiments, Hypothesis
Testing

Process Handbook Page 15
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NMOOGCG

Figure 1-1. DMAIC Methodology

5. Control Phase i The last phase evaluates solutions and maintains
the gains established by both standardizing the process and putting a

monitoring system in place.

Tools: Control Charts, Process Sigma, Checklists

it DMAIC Methodology

Define Measure Analyze Improve Control
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Process Variation Reduction MOO G
Implementation

The objective of a Process Variation Reduction project is to provide cost-
savings or improved efficiencies for your department, business segment
or Moog Product(s). This methodology can be used to improve processes
in an office environment or on the factory floor. When assessing the
viability of a project, the following criteria must be met for this approach to
be effective.

1. The potential savings from process improvements should outweigh
the nonrecurring costs associated with the project. Typically, a
formally-trained practitioner will lead these projects, as well as a team
selected from stakeholders and subject-matter experts. A business
case (financial impact study) will be developed early during the project
to validate the decision to proceed.

2. The project and its objectives should be in-line with group strategies
and should not conflict with, or duplicate, ongoing activities.

3. The process under study should have enough consistency and
structure to allow for the definition of process steps. This will facilitate
the identification of the sources of variation and their eventual
measurement.

If the above steps are satisfied, contact your department manager or one
of the trained practitioners listed at the end of this section. Examples of
PVR projects can be found in the Process Improvement Library at
http://mww.moog.com/agenglab/asp/pm/manageProjects.asp?trigger=2.

Reference

1. PVRIT ASQ Forumi Learning and sharing site for PVR
Professionals: www.asqg.org/sixsigma/

2. PVR Quality Resources for Achieving PVR i Articles, tools and
resources for PVR implementation: www.isixsigma.com

3. NIST Handbook of Statistical Methods i Online handbook intended to
help scientists and engineers incorporate statistical methods in their
work as efficiently as possible: www.itl.nist.gov/div898/handbook

Process Handbook Page 17
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Subject Matter Experts

Certified Black Belts are well versed on process variation methodology
and PVR project assessment and initiation. Below, please find a list of
these practitioners by location (certifying agency):

1. http://mww.moog.com/lean/cfpo/contacts.htm

2. http://mwwdev.moog.com/agenglab/asp/pm/manageStandards.asp?tri
ager=beltList
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Lean and PVR
Certification

About This Chapter

There are many courses, certifying organizations and company versions

of Lean and PVR (Six Sigma). Moog has defined particular knowledge

and experience to qualify as fAcertified:cd
are made for individuals to test or have their knowledge and certification

evaluated against our standards.
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Lean and PVR Certification MOOG
The PVR/Lean Certification

A PVR Certification or Lean Certification is a confirmation of an
individual's capabilities with respect to specific competencies. Just like
any other quality certification, it does not indicate that an individual is
capable of unlimited process improvement, just that he or she has
completed the necessary requirements from the company granting the
certification.

For instance, millions of people have applied for, tested and been granted
a driver's license in the United States. It certifies that a person has
passed the minimum guidelines and requirements for driving. The
individual must pass both a written and hands-on driving test in order to

fi cteirfy. o

However, not all individuals in the United States have the same
proficiency in drivingd even though they may have passed the tests and
been granted a driver's license. The same is true for PVR certification.

Note: Certification alone does not summarize the worth of a true PVR or
Lean professional.

Obtaining a PVR or Lean Certification

As with attaining a driver's license in the United States, PVR or Lean
certification entails learning the appropriate subject matter, passing a
written proficiency test (PVR only) and displaying competency in a hands-
on environment.

The materials can be purchased from almost any certified consulting
company, but usually come bundled with classroom training. There are
different levels of certification based on body of knowledge and durations.

Moogbs certification requirements incl uc
projects (dependent on the certification being sought). This requirement

was set by an advisory Moog management team when embarking on

PVR/Lean, and may exceed that required by other commercially-available

certifying programs.
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Note: The PVR levels are yellow belt, green belt, black belt and master

black belt.

The Moog PVR Certification Process

The Moog PVR Certification Process is shown in Figure 2-1.

R Operations Excellence
Committee Member

Resource Manager
Process Manager

MOOG
PVR “Belt”
Nominees

=)

o @
Black Belt
Green Black Selection Matrix
Belt Belt
Doesn't
Pass
\
: Operation
y . Development Plan r‘if_
Site Leadership Not e Jah | / Nt Excellence
Approval W_ﬂwm# @ Wa'g;:;" Next ' /i | ¥ D sppronei— Committee
i Approval
Approved (4 Approved

Training

&l&|@

A

2™ Project

| Black Belt \ Green Belt
Project #2 Project #2

Figure 2-1. Moog PVR Certification Process

Step 1. Candidates can either be nominated by their manager or request
certification training through the Moog intranet at
http://mww.moog.com/training/registration.

Step 2. Site leadership must approve the nominated candidates.

Process Handbook
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Lean and PVR Certification MOO G

Step 3. Based on demand and geographical location, the training date
and place will be determined by the global process committee, and the
candidate will be notified.

Step4d.The candidate is expected to compl et
certification process per the following courses.

x Course #197 Lean Certification
http://mww.moog.com/hr/courseoutline/crs197.htm

x Course #198 Green Belt Certification
http://mww.moog.com/hr/courseoutline/crs198.htm

x  Course #199 Black Belt Certification
http://mww.moog.com/hr/courseoutline/crs199.htm
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PVR Certification Ranks

Master Black Belt

T h eMadier Black Beltois the highest level of technical and
organizational proficiency. Because Master Black Belts train Black Belts,
they must know everything that Black Belts know, as well as understand
the mathematical theory on which the statistical methods are based.
Masters must be able to assist Black Belts in applying the methods
correctly in unusual situations.

Whenever possible, statistical training should be conducted only by
Master Black Belts. If it is necessary for Black Belts and Green Belts to
provide training, they should only do so under the guidance of Master
Black Belts. Due to the nature of the Master's duties, communications and
teaching skills should be weighted as importantly as technical
competence in selecting candidates.

Black Belt

Candidatesfor t ec hni c Black Bekoa dsetratours flar e techni c
oriented individuals held in high regard by their peers. They should be

actively involved in the organizational change and development process.

Candidates may come from a wide range of disciplines and need not be

formally trained statisticians or engineers. However, because they are

expected to master a wide variety of technical tools in a relatively short

period of time, Black Belt candidates should possess a background in

college-level mathematics, which is a basic requisite for quantitative

analysis. College-level course work in statistical methods should also be

a prerequisite.

PVR Black Belts work to extract actionable knowledge from an
organization's information warehouse. Successful candidates should
understand one or more operating systems, spreadsheets, database
management systems, and presentation and word processing programs.
As part of their training, they will be required to become proficient in the
use of one or more advanced statistical analysis software packages.
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Green Belt

fiGreenBeltso are PVR team | eaders capable of
PVR teams and managing PVR projects from concept thru completion.

Typically, green-belt training consists of 15 days of classroom training

and is conducted in conjunction with site-specific PVR team projects.

Training covers facilitation techniques and meeting management, project
management, quality management tools, quality control tools, problem
solving and exploratory data analysis. Usually, PVR Black Belts help
Green Belts choose their projects prior to the training, provide any
statistical analysis support, and assist them with their projects after
training.

Yellow Belt

fiyellow Beltsoare individuals that typically work on a multitude of tasks in

a PVR support role. They actively participate in projects by collecting key

data and assisting with problem-solving tasks and reporting functions. But

most importantly, Yellow Belts lay the groundwork for driving true culture

change inside an organization. The Yellow Belt course is given as a

suppl ement to Moogbdbs Lean Certification
days of training.
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Lean Certification

The Lean-certified candidate will be cognizant of Lean Manufacturing
processes and will be trained in a body of knowledge on how to use the
tools, train/teach others and facilitate Lean workshops.

Some examples of Lean tools taught include the following:
x  Accelerated workshops such as AIW®, 5S, Setup Reduction and
Mistake Proofing (Poka Yoke)
x  Manufacturing Systems (Pull, Continuous Flow, Factory Physics)
x  Rapid Plant Assessment
x  Process Mapping and Value Stream Mapping
x  Inventory Management
x  Cell Design
x Job Instruction Training

The link for Moog-sponsored Lean training courses is:
http://mww.moog.com/training/reqgistration.
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Process
Improvement
Tools

About This Chapter

Moog employs many well-known industry process improvement tools.
This chapter attempts to briefly touch on most of them, and provide in-use
examples for each. Information contained herein should be sufficient to
provide the reader with adequate working knowledge and a conceptual
understanding of each tool. Further in-depth understanding will come
through Moog certification training and reference reading.
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Project Definition Worksheet

The Project Definition Worksheet, as shown in Figure 3-1, is a standard

form that captures all the elements necessary to effectively scope a PVR
project.

Cetober 2005 Rev Orig
" Define

=

o
0
(7]
c
S
o

Project Definition
Worksheet

Project Number:

Project Title:
Champion Name :
Assignment Priority : ] High [ ] Medium [] Low

PVYR or Lean ] PR [] Lean [] Both
P¥R/Lean Resource:

Finance Rep Name :

Figure 3-1. Project Definition Worksheet
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Using the Project Definition Worksheet

The Project Definition Worksheet provides a consistent approach to
project scoping. By using it, you will realize the following benefits:

x  Clear definition of the problem statement

x ldentification of the process; primary and consequential metrics;
and team and resources required

x  Quantification of the financial rewards

x  Standardization that applies to cross-site projects

The worksheet should be completed by the process owner requesting the
project. The worksheet is designed so that the user is required to answer
a number of questions that facilitate the development of a problem
statement, scope, objectives, measurements and resources required.

Step | Element | Actual
What is the specific problem (project idea) affecting the
success of your business?

Who are the internal or external customers most affected by
this problem?

Identify the critical to customer (CT®) category {quality,
delivery or cost) associated with this problem.

Mame the business metric associated with this problem.

Describe

the Where is the problem occurring?
BUSINESS  Nypen was the problem First observed?
Problem

How much? What is the extent or magnitude of the prablem
a5 measured by your business metric?

How do you know this is a problem? what target is nat
being met?

sentence form, {When} [What} {Where} {How
Much} {How Do You Know}
What is the tangible unit or output {i.e., specific product ar
service) delivered to the customer(s) related to the business
probler?
MName the business process{es) delivering the product or
service,
Are there more than bwo high-level business processes
invaolved? IF yes, the prablem is likely too broad and a scoping
session using scoping bools should be executed.
[ame the product or service features (or measurable
process characteristics) that will help ko improve the
SCDQB the problem. IF more than bwa features are identified, the scope
Business | of the project may be koo broad.
Froblem

e Compose a concise problem statement in

Develop a high-
level macromap
of the above-
mentioned business

process, Usually Rg B Bg B
includes Five major
steps of that one
business process,

Figure 3-2. Using the Project Definition Worksheet, Screen 1
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Element
What is wrong with each Feature named above {i.e., what is
the defedt?

Mame the Primary Metric{s) that measure the identified
defectis). The Primary Metric should measure performance
directly from the process. It will be the yardstick for tracking
success of the project.

List any Consequential Metrics measuring pokential

Deﬁne negative effects of successfully improving the Primary Metric,
Project Estimate the Baseline performance level Far each Primary
Metrics Metric,

and

== Estimate the Entitlement andfor Benchmark for each
Objectives Primary Metric,

Compose an Objective Statement as follows:
@ Improve {primary metrich from {baseling level: to
{target levell by {kimeframe}.

Identify which Sources of Data (reports, collection sheets,
inspection points, etc) are available to measure the metrics
lisked,
Wha is the Finance Representative (provids name)
assigned formally or informally to value the financial impact of
this Six Sigrna project?
List any potential Cost Centers that will likely be impacted by
reducing the defect or improving the primary metric defined

i eatlier
I?iﬁzgggl List the Financial Metric{s) that will be used ko track the

improvement of the primary metric in dollars,

Impact Complete the Original Forecast{s) (with 30% confidence)
with the finance representative. Two Forecasts should be
provided, one annualized and anather as an ROI calculation.
Comment, if apprapriate, on the application or extension
of this project across other areas or locations of the
organization.
Does the project scope | complexity require a Black Belt or a
Green Belt or Lean Certified Resource? Specify name.
Wha is | are the Process Owner(s)? Specify nameis).

Launch List the names of patential Team Members.
Project

Identify the project Approval Team if required by

organization.
Obtain the necessary Approval Signatures if required to

launch the praject.

Figure 3-3. Using the Project Definition Worksheet, Screen 2

Location

The Project Definition Worksheet is generated in ProMan (Project
Management Software) when a new project is started. It is located in the
process improvement library standard forms.
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5S is a simple and effective way to reduce waste in your work
environment. The premise behind 5S is simply having what you need to
do your job, when you need itd no more, no less.

The 5 Steps to Achievement

Step 1  Sorting Separate the necessary from the unnecessary

A place for everything and everything in its

Step 2 Simplifying place

Step 3 Sweeping Keep everything clean and ready to use
Step 4 Standardizing  Make the standards easy to maintain

Step 5 Self-discipline  Make 5S a part of everyday life

Table 3-1. The 5 Steps to Achievement

Applying 5S
The First Step (Sorting)

The first step is to identify what is actually needed in the workplace. A red
tag audit is a common way of doing this, which covers the following steps:
x  Team agrees on who is involved and what areas to cover

x  Team agrees on criterion for tagging (e.g., not needed in next
month)

x  Team attaches red tags to the equipment that needs to be
disposed of, including tools, fixtures, furniture, etc.
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A {
= 4 5S = A place for everything and everything in its place; fit
- and ready for use.

During a red tag audit, attach red flags to every unnecessary item in the

workplace. Then,mo v e o0 utagged iemsoii i mmediaat el y to
store/bin/cupboard or other proper temporary storage area, and give the

ipossi bgreeddi uaednyy @ de Htddh e n@possiobched d arendt
before the deadline, then get rid of them!

Figure 3-4. A Typical 5S Red Disposition Tag
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Tags can be ordered thru Moog Graphics using form 104-67-1104.
Alternate language tags should be printed locally.

The Second Step (Simplifying)

Next, your team needs to agree on the right place for the remaining items.
Follow these guidelines to assist you with this step:
x  Take into account frequency of use

x  Decide how many items are to be stored and get an appropriate
container/board/cupboard

x  Agree on a location

x  Label the container and show storage amount/content as
appropriate

x Keep small quantities of consumables in small containers (keep
bulk storage separate), using color-coding to avoid mix-ups

N 4 Use shadow boards, labeling, color-codingd whatever
seems best!
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Figure 3-5. A Place for Everything and Everything in its Place

The Third Step (Sweeping)

Third, implement a daily sweep process (Sweep Checklist) by following
these procedures:

x Identify what is needed to be done (including routine
maintenance)

x  Generate a daily or weekly matrix (sweep checklist i see Figure
3-6) for the sweep process that describes who is responsible and
the sweep frequency

x  Agree who is doing what, and regularly rotate checklist
assignments
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Sweep Check List

Department 182-Central Dispatch
5S Sweep Check List - Shop Dispatch
Rev. 111/03

Date

Checker

1. Work area clean?

2. Employee hoard reviewed ¢

3. Logoff, shutdown co mputer?

4 Orjanize totes {cleanar diy)

5. Refil operator cart box?

6. Aisles free & clear of items?

7. (" eekly) refill tube hins

8. A" eeklyd refil pka'ing supplies

Figure 3-6. Sweep Checklist

The Sweep Checklist can be found in the process improvement library
standard forms.
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The Fourth & Fifth Steps (Standardize and Self-Discipline)

Regularly redo the first three 5S steps, as they will reveal the causes and
origins of clutter and mess. Take remedial and preventive action where
necessary. Also, regularly review your rating criteria (standards). Design
appropriate checklists, performance measures and visual controls to
monitor progress and structure reviews. You can ensure success by:

Getting everyone involved

Building a tidy workplace into daily routines

Appl yi ng 5 S 6dsnotgust the factotye r e
Sharing successes; communicating the need and the benefits
Consider an Audit Process to help sustain 5S.

X X X X X

5S Review Sheet

Figure 3-7 is a sample 5S area performance graphical review sheet
(referr eSpiderGhards a 0

58 Evaluation: __5S Storage Area

Emergency Access

Sustaining 5-5 Mentuliby

Floor Space Qrgunization

Common Area Cleanliness and
Arrangement

Tools, Jigs, Fixtures, and Equipment Cleanliness and
Inspection Devices Appeurunce
Lubeling Equipment Maintenance
Documents Storage Equipment Storage
O Audit #3 OAudit #2 O Audit #1

Figure 3-7. 5S Review Sheet
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Reasons for implementing 5S

Helps build teamwork and discipline
Creates a more organized workplace
Makes for a safer work environment
Reduces stress

Impresses customers

Better handle on costs

More pleasant place to work
Supports other Lean building blocks

X X X X X X X X

5S Training Tools and Standards

In order to make a 5S program more successful, it is necessary to utilize
training tools and 5S standards. One of many tools proven to reduce
variability, confusion and to improve understanding is color-coded visual
training and standards such as those shown in Figure 3-8, Figure 3-9,
Figure 3-10 and Figure 3-11.

Figure 3-8 is a training tool specifying 19 elements for each of the 5S
levels, as they relate to the 5S Audit Form (Figure 3-9 and Figure 3-10).
Using this tool in concert with the audit form has statistically proven to
reduce audit result variability.

Figure 3-9 / Figure 3-10 is the corresponding suggested Audit Form
allowing for standardization and consistency in a 5S program.

Figure 3-11 is a quick reference tool auditors can use while performing
audits, as a guideline and reminder for consistency, standardization, and
variability reduction.
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Figure 3-9. 5S Audit Form (Page 1)
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Figure 3-10. 5S Aud
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Focus Audititem# |4.5
On |self audit, improvements 19
For |clutter, unnecessary items 1
At |common area, walls postings 4,9
At |[floor, aisle ways 2,6, 7
At |[shelves, benches, desks 17
At |work stations 8
For |labeling 14
At [emergency equipment 5,18
At |storage: equipment, supplies, documents| 3 12 13
At [tools, equipment 10, 11, 15
At |documentation 13, 16

Figure 3-11. 5S Quick Scan Form

5S Follow-Up Tools

Figure 3-12A5S Li st of Needed

| mprovementso

used once the program has begun and audits have taken place for a
particular area. This tool helps to close the loop on needed and required

activities for step 5 of a 5S initiative.
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58 List of Needed Improvements

Item Responsible Conl‘:ljzltzlion | ‘ Item Responsible Conl‘:l)[;ltzlion ‘
1 21
2 22
3 23
4 24
5 25
5 26
i 27
8 28
g 29
10 20
11 a1
12 2
13 a3
14 4
18 25
16 26
17 a7
18 a8
19 29
20 40
Figure 3-12. 5S List of Needed Improvements
Location

The 5S Web site can be found at
http://mww.moog.com/agenglab/asp/fiveS/default.asp.
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Process Mapping

Process Mappingi s a #fAvisual 6 display of
t he ol d ctarei@wpreh,a thGusandgwords,0where the

on

relationships among steps and their relative timing and occurrence can be

readily seen.

Note: Value Stream Maps are a form of Process Mapping and are
explained in detail later in this chapter.

Process Mapping Steps

X

X

X

X

X

X

Step 1: Determine boundaries of the process

Step 2: Determine how detailed you want the flow chart to be

Step 3: Determine the steps in the process
Step 4: Sequence the steps:

0 Only map steps actually being done in the process
0 Use post-it notes so you can rearrange as necessary

Step 5: Draw the flowchart with the symbols
Step 6: Review and finalize for accuracy

Note: Process Mapping aids in the understanding of a process, providing

opportunities for problem solving and identifying waste.
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Process Map Examples

REQUIREMENT TEST EQUIPMENT PROCESS MAP 3
DEFINITION

r |
' |
| Looked for |
| Acquisition Inventory
| Decision Process match for T.E. or |
| fixtures?
I WVENTORY/STORAGE I
PROCESS LACKING™ |
| |
: |
I
| ' ! } b
. Looked @ CD
I _"""_"e“'rg_ with Looked @ 2001 Walked & looked | | |
| YES Needs Refurb? :ﬂq;r;ereas spreadshests & Log Book @ 500 ConleyRd. |
I l plcmr\ﬂ_s |
| No H H H ‘ I
I h d
— Medify I
| UseAs Is |
|
| No— l
I
| I |
1 |
' |
|
| PROCURE LEASE :
- 3 ¥ ¥ l
Ll
Assemble/Build

VALIDATION

|

DEUVERY

Figure 3-13. Moog Test Equipment Process Map

Process Handbook Page 43


test_equipment_process_map.png

Process Improvement Tools

NMOO G

5's
Disposition Tags
Flow Chart
Acquire
. e Acquire
D'E'pe:twn Tag Disposition Tag
5‘3 m ¢——————Shop & AT Office > from
c s Administrative
ommunication Assistants
Board
Fill Qut Tag
Completely
A 4
Tear off Bottom of Disposition
Tag and Record in Area
Disposition Book
(Keep for Records)
k.
Attach
hop—— | Disposition —— - —A&T Person
Tag to Item
Place Item on Shipping
Place Item on Area Shelf
Qutgoing Shelf (e.g.. 800 Conley Road,
Hyd. Maint. etc)
Y
Parts Mover Office

Place Item in Mail

(Dispatcher) To l
Expedite Item to
Appropriate Area or
Pit.#

Figure 3-14. 5S Disposition Tags Flow Chart

"| Room For Disposition
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Visual Management

A lean working environment is typically very visual. Information is
displayed and clearly visible to everyone. Visual management is the
name given to a whole range of activities used for communicating and
controlling what needs to be done. In addition, you can use Visual
Management to control whether or not something happens through visual
devices, as well as to signal if something has or has not been completed.

Visual Management includes:

x  The display of goals, targets, maps, etc.

x  Everyone knows what has to be done and works to achieve it

x  Standard work procedures at workstations

x Labels, shadow boards, color-coding etc. that make it easy to find
things and keep the workplace tidy

Examples:

x  Problem-solving flip chart for team

x  Data display for current month

x  EDI link to business systems

x  Spare parts color-coded

x Team board (whobds who and photos)
x Kaizen activity board

x  Departmental strategy statement

x  Condition traffic light (and fondindicator)

x  Floor marked for parts position and quantity (min/max)
x  Clear signage

x  Standard operations sheet

x  Process whiteboards
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Team Blue
Hrs Avail éééééé Target Hrs éeéééceééqd
Todaybs Target €é Week6s Target €éé¢éf¢
Utilization éééé Productivity éééeécé

Figure 3-15. Sample Visual Management Chart

Visual Management Steps

X

Step 1: Identify the information that you want to be known or the
mistakes that you want to prevent.

Step 2: Design a simple, visual way of displaying and controlling
this activity.

Step 3: Test the method and seek feedback from those involved.

Step 4: Train everyone to ensure they are able to use the
mechanism provided.

Step 5: Regularly review and improve.
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Visual Management Examples

Figure 3-16. Moog Pictorial Process Whiteboard
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Figure 3-17. Moog Standard Process Whiteboard
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Supplier Engagement

The Supplier Engagement tool provides you with steps to involve internal
and external suppliers in making improvements. Lean and PVR will not be
fully effective unless they are applied throughout the supply chain.
Without supplier involvement and cooperation, stock-outs occur and
delays are moved to another part of the chain.

It is as important to work with your supplier, just as it is to work with your
customers. Failure to do so will reduce the benefits you can achieve from
becoming lean.

A {
~ v
:% Lead your suppliers by example!

Supplier Engagement Steps

x  Step 1: Identify suppliers you need to involve.

x  Step 2: Be clear about what inputs you need from these suppliers
and in what formd think about quantity, format, packaging and
documentation. What is going to make it as easy as possible for
you to do your work?

x  Step 3. Summarize the differences between what you get today
and what you really want.

x  Step 4: Now, think about talking to your supplier. It is likely,
however, that this will involve:
o Explaining why you want to change.

0 Helping your supplier adopt lean principles, otherwise all
that you are doing is moving the waste.

o0 A degree of compromise, initially, on what is possible.
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X

Step 5: Once your supplier understands what you are trying to
achieve, then negotiate on specific, required outputs. You need to
differentiate between your buying contract (longer term, bigger
volumes) and your delivery contract (regular, small volumes to
support flow). Many customers also push for cost reductions at
this stage as a way of sharing the benefits of lean.

Step 6: Agree on a mechanism for measuring performance and
regular review so that you can continue to improve. Consider
setting up a Customer-Supplier Agreement.

Note

< <<

: Consider the following options:

Invite your supplier to your work area; walk and talk through what
you are doing.

Provide training in lean principles and tools.

Give examples of what other suppliers have done to become lean.
Offerto send i e x p a@orwbrk with them to make the necessary
changes.

Really listen to other views and concerns, which may help you
arrive at an even better solution.
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Value Stream Mapping

Value Stream Mapping is the process of identifying and charting the
flows of information, processes and physical goods across the entire
supply chain from the raw material supplier to the possession of the
customer. Its value can be seen in the following ways:

X
X

X
X

Highlight dependencies

Identify opportunities for the application of specific tools and
strategies

Improve understanding of highly complex systems
Synchronize and prioritize continuous improvement activities

Value Stream Mapping Steps

Current State

X

Step 1: First, determine the type of map and boundaries. It is
sometimes helpful to begin with a traditional process flow chart to
determine the entire value stream. Determine what information is
important to your team to for capturing on the map. Make sure to
pay particular attention to critical paths and to include elements
such as inspection and test. Waste is waste; inspection
productivity and test productivity are of equal importance.

Step 2: Walk the process backwards starting at the last operation.
Add inventory points, transportation elements, vendor facilities
and customer endpoints.

Step 3: Attach the functional groups and information flows (be
sure to identify exactly what information is being transferred).

Step 4: Develop and attach data to all elements (lead times, setup
and process times, transportation distances and times).
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Future State

x  Step 1. Utilizing the seven waste-type definitions and the current
state map as your baseline, go through each element one at a
time and determine which elements contain waste. Attach some
measurement of scale to the waste.

x  Step 2: Look for possible applications of quality at the source,
SMED, batch size reduction, cellular manufacturing, point-of-use
and 2-Bin and Kanban systems. Attach some measurement of
scale to your expectation of productivity gains.

x  Step 3: Make estimates of the resources required to accomplish
the changes. Pay particular attention to the human resource
requirement (critical). Be very careful not to overestimate the
available human resources.

x  Step 4: Select low-hanging fruit consistent with your available
resources during a selected time frame (first cycle no more than
six to 10 weeks).

x  Step 5: Redraw your map consistent with your change selections.

x  Step 6: With the selected projects, make a detailed work plan of
who, what, when and how. Regular progress reviews should be
scheduled. Plan deviations need to be agreed to in advance.

x  Step 7: At the conclusion of the work, adjust the map to reflect
any deviations. This is now your current state map. Decide
whether to go for another process improvement cycle.
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Setting up a Value Stream Map

=

)

EMail

NN

Phone

R

Customer

=
/7

Cycle/Touch Time Min
O A- - Value-Added Time Min o mm e e ’-Q
. Lead-Time Hours
Ope‘rat\’on Starting Inventory
Beginning
Yield % COperation
End
People/Shift P/S
UpTime/Availability %
Product Movement ft
People Movement ft
Days
NVA Minutes
Actions Required
Description Owner ECD
Figure 3-18. Value Stream Map Setup
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Value Stream Mapping Example

A A
WO 1
WO 19
WO 23 wo 5
| WO 19 H W 11 | WO 17
cs0 | w C60 l
Plugs & Helicoils Approve for Stock
070, 100, 130 & 160 190
Cycle Time 10 min Cycle Time 15 min
Set Up Time 5 min Set Up Time 0 min
Yield 99 S Yield 95 %
Mo of - Mo of R
Machines 2 | Urit |- - *‘ I'\-lac?'.;es 0 |Unit o - - » STOCKROOM
Shifts 2 Unit Shifts 2 Unit
People/Shift | 210 | Unit People/Shift | 320 |Unit
Aailability 1296 | min Availability 2160 | min
G Rimuies VA GT |
| 10 Minutes 0 Minutes I :4 Minutes VA T '
L L -8 Hours) ]
0 Days : '
! Total Days i

Figure 3-19. Sample Excerpt from Moog Value Stream Map
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Spaghetti Chart

A Spaghetti Chart is a simple tool that tracks the physical movement of
documents, parts or people during work. It is called a spaghetti chart
simply because of what it often looks like before improvement.

The value in the Spaghetti Chart is that it is a quick, visual way of
highlighting waste in motion and a catalyst for improving workflow. It
depicts the work path from start to finish and can represent either the
literal steps taken by the worker(s) or the path taken by the part. The
distance traveled by either is usually tallied or recorded for the purpose of
before-and-after improvement comparison.

Spaghetti Chart Steps

X

Step 1: Draw a diagram to scale showing the existing layout,
including different departments, machines, workstations, desks,
storage, files, etc.

Step 2: Trace the flow of materials (or a piece of work) through
the area. Use arrows to show the direction of movement.
Alternatively, use pins on a pin board and wind thread around the
pins to show movement. This makes it easy to measure the
distance (by removing and stretching out the thread) and also to
experiment with any alternative layouts.

Step 3: Add the movement of each person using different colors
(obviously there will be times that a piece is moved by a person,
so the lines should coincide).

Step 4: Measure the distance traveled by documents/parts and by
each operator during one cycle time. It can be interesting to
calculate and highlight the total distance walked in a day, as well
as the time spent in non-value-added motion (which is waste).

Step 5: Use the chart as a tool to identify an improved layout and
process. Aim to minimize motion while fully utilizing resources.
Follow the value stream that you have already mapped.
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Spaghetti Chart Example

Figure 3-21. Moog Japan EFB Valve Spaghetti Chart (cont.)

Page 56 Process Handbook



Process Improvement Tools MOOG
Shadow-Boards & Shadow Board Kits

Shadow-boards are an easy way to organize tools in locations close to
the operator ortech n i ¢ i a n @aly thedoals needed to perform

operations atthisgiv en wor kst at i o npresentedinRictonal ne ar e
cutoutsorline-dr awn outl i nes @acktoohaehgly ibehi ndo
indicate those that are missing or not put back in place. Shadow-boards

can by mounted vertically at an empl oyece

stand, or laid-out horizontally in workbench or Vista cabinet drawers (see
Figure 3-22 below).

When located in drawers, foam or styrene blocks are employed to fit tools
into cutouts showing their proper location. A corresponding label system
used to designate tool and tool locations can be very useful for vials
holding smaller or sharp-edged tools that need to be protected. Although
storage density is compromised, the styrene blocks keep tools and
gauges from contacting and perhaps damaging each other.

Main reasons for shadow-board systems are to keep only those tools
necessary to perform the job within easy reach, and eliminate the need
for operators to fumble through tool boxes or walking to find required
tooling, gauging and fixtures, thereby wasting precious time. In fact, you
will find that operators now tend to leave their toolboxes at home (or are
asked to), since all necessary tools and gauges are provided.

Figure 3-22. Shadow-Board Example A and Example B
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A shadow-board kit similarly provides a system for A&Ttool or part 6s
organization. The storage position of each part is defined by a shape

marked within or a i s h a dhatvistcut out in the kit container (similar to

the drawer scenario above). Tool kits are typically those sets of tools,

gauges and fixtures that are portable and pulled-out when a specific part

or model is being assembled. Part kits are containers (bins or carts) of all
components necessary to build a part or model. Part bin or cart kits are

t ypi cal byyhe stdckrolorh and can represent Kanban markers in a

pull system.

Note: Shadow-board kits typically require 2-bin systems to already be in
place.

The shadow-board kit visually conveys two pieces of information: where
the tool or part belongs and whether the item is missing from its
designated location. This "at-a-glance" visual indicator can be a useful
time-saver, as it eliminates the need to spend time searching and
unpacking.

In addition, the use of shapes minimizes the amount of mental processing
that is typically required to pair parts with their storage locations, thus
facilitating visual verification that the kit is complete (i.e., mistake-
proofing). The kit also provides a system of minimizing WIP inventory
(the number of shadow boxes determines the amount of WIP) and
creating a one-piece flow mentality.

Shadow-Board Part Kit Steps

x Stepl: Stockroom receives work order for assembly and testing.

x  Step 2. Empty shadow-board kit is located in stockroom and then
populated with parts by stockroom. If a shadow box is not available,
work order will not be filled.

x  Step 3: Kit is sent to assembly and test.

x Step4d:Assembly builds fAx0 unboardkiidet er mi n
and 2-bin system parts.
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Shadow-Board Kit Examples

Figure 3-23. Commercial Actuator Shadow-Board Kit

Figure 3-24. Military Actuator Shadow-Board Kit
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2-Bin Inventory Systems

The 2-Bin Inventory System locates low-cost parts at the user's "point-of-
use." This system is best suited to products with high-volume or repeat
sales that have high stock turns and are not traceable.

Parts |l ocated at -dfluse maimizesnonb/dlue-adiled poi nt
activities such as unbagging, unneeded inventory, transport and waiting

time, and other indirect costs including up to 75% reduction in stockroom
transactions.

2-Bin Inventory System Steps

{

~) ’/ For specific details in setting up a 2-bin inventory system
‘% within Moog MBS, please visit the following Moog website:
mww.moog.com/imshome/mbs/twobin/twobin.htm

-

Assembly

x  Step 1: Parts identified as f2-bin partsoare stored in a 2-bin
system in the assembly cell.

x Step 2: A kit from the stockroom is sent to assembly.

x  Step 3: Assembly of the product is done from parts in the kit and
parts from the 2-bin system. If the bin happens to have parts
typically used from the 2-bin system, continue the assembly
process using those parts pulled from stock before using those
from the 2-bin inventory.

Scrap Scenario

If a part is scrapped in the assembly process or additional quantity is

taken from a bin that is over-and-above what was specified on the kit pull,

updatethe fAfree useod card quantity appropr.i
assembly process.

Page 60 Process Handbook


http://mww.moog.com/imshome/mbs/twobin/twobin.htm

Process Improvement Tools MOO G

Empty Bin

x  Step 1. In the case of a 2-bin container becoming empty, remove
the empty bin and slide the next bin down from the back of the
carousel.

x  Step 2: Send the empty bin down to the stockroom and continue
assembly.

x  Step 3: When the refilled bin returns, place it in back of the other
bin with the same part number in the carousel.

Stockroom

x  Step 1: A returned empty bin signals replenish demand required.
x Step 2: Perform cycle count on bin.

x  Step 3: Fill bin.

x  Step 4. Send bin to assembly.
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2-Bin Inventory System Examples

Figure 3-26. Moog Commercial Servovalve 2-Bin System
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Figure 3-28. Moog Military Actuator 2-Bin System
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Point-of-Use (POU) Inventory Systems

POU Inventory Systems locate parts that require a large amount of
control or traceability at the user's point-of-use. This system is best suited
to products with high-volume or repeat sales that have high stock turns.
POU systems can have more than two bins, but are typically used with 2-
bin systems.

Parts | ocat ed aROUmihimizeameansausbddeslr 6 s
activities such as unbagging, unneeded inventory, transportation, wait
time, and other indirect costs, which can reduce stockroom transactions
by 50% or more.

POU inventory can eliminate the need for parts to reside in an inventory
stockroom. Instead, parts can be delivered directly to an A&T area from
the last internal fabrication department or supply chain source. Vendor
Managed Inventory (VMI) is an example of a POU Inventory System.

POU Inventory System Steps

- ! // For specific details in setting up a point-of-use inventory
- system within Moog MBS, please visit the following Moog
- website:

http://mww.moog.com/imshome/mbs/twobin/twobin.htm

Note: The following steps are for a POU with a 2-Bin System (100% parts
on floor)

Assembly
x  Step 1: Parts that have been identified as POU parts are stored in
a POU system in the assembly cell.
x  Step 2: A kit is allocated from the work cell.

x  Step 3. Assembly of the product is done from parts in the POU
and 2-bin system. All pulled POU parts must match the work order
lot number.
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Scrap Scenario

Process any parts scrapped during assembly per the current electronic
transaction method. Any fAnewd part i

allocation process.

Empty Bin
In the case of any POU container becoming empty, remove the bin and
select the next appropriate bin. Send the empty bin down to the
stockroom, supplier or appropriate in-house fabrication department and

continue assembly. When the refilled bin returns, place it in back of the
other bin(s) with the same part number in the carousel.

Stockroom or Fabrication Department

A returned empty bin signals replenish demand. Perform a cycle count
and refill bin before sending back to the Assembly area.

POU Inventory System Example

Figure 3-29. Moog POU Inventory for Commercial Actuators
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Setup Reduction

Setup reduction, sometimes referred to as SMED (Single Minute
Exchange of Dies), is a rigorous methodology for the reduction of setup
times, where setup times are often cut by more than 50%. Setup
reduction provides:

X

X

X

X

X

Documentation of setup procedures

Improved flexibility and responsiveness to customer changes

Increased ability to pursue smaller lot sizes

Increased capacity

Reduced batch sizes and reduced inventories

Setup Reduction Steps

X

X

Step 1: Document current process.

Step 2: Separate internal and external setups as they exist.
Internal setups are those activities that have to be performed on
the machine. External setups are those activities that can be

performed off the machine, perhaps while other parts are running.

External setup acti

done while the machine is running other parts.

Vi

ties ar e

Step 3: Convert internal setup to external setup.

Step 4: Streamline all aspects of the setup operation.

Step 5: Perform setup activities in parallel, or better yet, eliminate

them entirely.

Step 6: Document setup procedures.

Step 7: Streamline approaches:

(0]

0]
0]
(0]

One-turn attachments
One-motion methods
Dedicated fixtures
Electronic data and storage

Page 66

Process Handbook

usual



Process Improvement Tools MOOG

Setup Reduction Example

A traditional bolt and T-nut lockdown fixture can take 20 turns to engage.
Only the last turn actually engages the T-nut. Thus, 95% of the effort is
consumed in aligning the bolt. By replacing the traditional fixture with a
one-motion fixture, the vast majority of the setup time can be eliminated.

1] Beduce number of screws {2] C-washer melhod

=1 10»4 lixed screw sites “ -~ Don’'t ;temove
give thorough é the C-washer!
2 constderation 1o the

magnitude and direction

of forces undergone
[3} Peat-shaped hole method {4] U-slot method clamp
— (igh{en here fixtire
—— altach and remove
here
[5] Variation of pear-shaped {6} Wing nut
hole method method

@ bushing cap

Figure 3-30. Setup Reduction Example, Steps 1-6
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Figure 3-31. Setup Reduction Example, Steps 7-12
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