
M any companies have turned to Six 
Sigma—a data-driven improvement 
process and methodology—to virtually 

eliminate defects in various processes, from ser-
vices to manufacturing. The goal of companies 
using Six Sigma is reaching 6σ repeatability (3.4 
defects per million opportunities). While this is 
a laudable goal, many companies have failed to 
achieve it despite elaborate—and quite expen-
sive—implementation plans. Some of the key 
reasons Six Sigma projects fail are poor project 
management, lack of an effective plan to com-
municate results and an inability to tap into the 
expert knowledge needed to truly change faulty 
processes.

Six Sigma has many attributes that make it an 
effective quality improvement process. It uses a 
range of individual tools, both elementary and 
complex, to improve processes. These tools in-
clude project charters, control charts, document 
control, pareto charts and process mapping. Six 
Sigma does not, however, provide all the ele-
ments that a company should have in its self-help 
bag.

It Takes a Leader
Some companies begin a Six Sigma project 

with a flourish, only to fail in implementing it. 

Making Six Sigma work requires a strong leader 
and a cross-functional team that can continuously 
and effectively demonstrate the positive impact of 
Six Sigma on the company.

The Six Sigma team leader must provide in-
spiration, a clear understanding of Six Sigma’s 
impact on the company and a plan for making it 
standard throughout the plant. The leader must 
also have the unflinching support of top manage-
ment and express it in ways that every em-

ployee can understand and accept. It takes com-
munication—including examples of Six Sigma’s 
impact and why every employee is vital to the 
process—as well as a clearly demarcated plan to 
keep Six Sigma implementation on track.

It is important not to get lost in the Six Sigma 
process; keep in mind that it is, at heart, a 
problem-solving process. Simpler problem-solv-
ing processes can be as effective as Six Sigma in 
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Targeting

It takes leadership to motivate 
employees who must hit the Six Sigma 
improvement target.

Many companies have failed to reap 
the benefits of Six Sigma despite 
elaborate—and quite expensive—
implementation plans.

impact on the company and a plan for making it 
standard throughout the plant. The leader must 
also have the unflinching support of top manage-
ment and express it in ways that every em-
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certain situations. Consider the case 
of a small automotive supplier with 
an outstanding management team that 
produced parts to millionths of an inch 
tolerance around the clock. While most 
people might not think of the automo-
tive industry as requiring tolerances 
that close, some parts do.

Every employee was a part of a 
team, with the common goal of mak-
ing these parts more accurately and 
at lower cost. The general manager 
was the leader; he was the teacher, 
the monitor, the encourager and the 
person who clearly knew how to bring 
people together. The entire staff under-
stood the cost structure, where costs 

had to be removed from the process 
and how each person could contribute. 

They did not call this process “lean 
manufacturing” or Six Sigma. They 
simply had a clear vision of what they 
needed to do each day, good daily com-

munication of how they were doing, 
processes in place to alert the team to 

problems, and high levels of personal 
performance coordinated by a master 
of motivation and management.

Another nearby plant instituted lean 
manufacturing. A consultant came in, 
provided layout changes and described 
how the process worked. Management 
provided a copy of “The Toyota Way” 
to each employee and said, “Read this. 
This is how we are going to work 
in the future.” First-line management 
was not encouraged to buy into the 
process; there was no discussion and 
no visible commitment from first-line 
supervisors.

It is important not to get lost 
in the Six Sigma process; keep 
in mind that it is, at heart, a 
problem-solving process.

problems, and high levels of personal 
performance coordinated by a master 

Producing quality products and eliminating defects 
begins with defining “quality.” For example, many 

small machine shops lack a detailed, written definition 
of “burr free” when they quote projects. Interestingly, 
there is no generally accepted definition of burr-free. 

Many companies say their parts are burr-free, but 
what they generally mean is that the naked eye will not 
find any burrs on most parts. If that is the definition, 
it needs to be written down as part of the contractual 
agreement or plant standard. Few designers define what 
they expect on edges, so when bidders send in their 
written standard shop practices as part of the contract, 
they have made their definition part of the contract. 
This minimizes potential conflicts with the customer.

After a bid has been received, some major companies 
have come back to the manufacturer and insisted that 
the parts must be burr-free when examined under mag-
nification. Although the drawings did not say that, the 
lack of any burr-related definition allowed the compa-
nies to claim the industry standard included magnifica-
tion. There is no industry standard, but using magnifica-
tion is common in some areas. To further illustrate the 
potential problems a company can have, one Japanese 
company inspects for unacceptable burrs and edges at 
400x magnification.

Just several sentences in a company’s written stan-
dard practice provides critical information on company 
practices for potential customers. Some companies use 
language such as: “Plant standard practice for burrs is 
to remove all visible burrs. No projections visible to 
the naked eye are permitted beyond the normal plane of 
adjacent surfaces. Small projections may still exist at an 
edge, but are so small that they are not detected by normal 
unaided vision. Any remaining material shall not cause di-
mensions to fall out of drawing specifications. Edges shall 
not be sharp to the extent that they could cut hands, wiring 

cables or mating parts.”
Other wording works, but this at least provides aware-

ness within the plant and to customers of typical practice. 
Of course, everyone in the shop needs to understand and 
practice this.

—L. Gillespie

Defining ‘burr free’

Burrs on a miniature tap are not visible to the unaided eye, but 
they are clearly there in this highly magnified view.



Both of these companies are 
profitable. However, the small auto-
motive supplier is poised for future 
growth and the other plant is facing a 
long, hard, frustrating road.

Expert Advice
Many companies are frantically try-

ing to improve to keep up with their 
competitors, and some are turning to 
Six Sigma. The Six Sigma process and 
its tools provide data to make decisions 
and provide solutions for many appli-
cations. What the process does not do, 
however, is replace expert knowledge.

In-house manufacturing experts typ-
ically know nearly everything about 
the products a company produces and 
its manufacturing processes. They 
know the best way to do something, 
why things happen as they do and what 
the results will be. Every machine shop 
used to have at least one expert and 
large companies had several.

Today, many manufacturers be-
lieve they cannot afford experts and 
have outsourced much of their process 
knowledge, expecting their suppliers 
to provide it as a cost of doing busi-
ness. Companies with a single product 
line may still rely on a few experts, but 
multiproduct plants typically rely on 
cutting tool engineers, for example, 
from tool suppliers. Often, plant engi-
neers know the general trade, but tool 
suppliers provide the detailed knowl-
edge of how systems work.

Companies that have outsourced ex-
pert knowledge may be able to use Six 
Sigma to develop short-term fixes to 
quality problems, but they still will not 
have a deep understanding of the man-
ufacturing process. Causes and effects 
are mathematically tied together in Six 
Sigma, but the mechanism behind the 
cause-and-effect relationship is not un-
derstood. Employees’ attitudes can be 
summarized this way: “I know how to 
make it better with Six Sigma data, but 
I don’t know why it happened. Let’s 
move on to the next problem.”

While companies may not be able to 
afford experts, expertise is still avail-
able in the form of published data. 
However, getting people to use that 
information can be difficult. For ex-
ample, in one large multiproduct facil-

ity, several hundred engineers rarely 
use the company library, which has 
thousands of company reports on vari-
ous processes. Engineers, managers 
and those who support them lack the 
knowledge their experts once had; they 
also lack the insight and don’t put for-
ward the effort needed to use what the 
company has already documented. 

For many engineers, surfing the In-
ternet has taken the place of consulting 
published literature. While the Inter-
net provides useful information for 

some issues, it is not useful in many 
other cases. Some Internet users be-
lieve online information is superior  
to the printed word, but that is sim-
ply not the case for many processes.  
Major scientific and engineering books 
and journals are still important and  
are available through technical  
libraries and private information ser-
vices such as Compendex, published 
by Engineering Information, New 
York; Inspec, Institute of Electronic 
Engineers, London; and the National 

The Six Sigma process does not 
include the Kepner-Tregoe (KT) 

problem-analysis method, which is an 
effective tool for finding out what has 
changed in an existing process (see 
Figure 1). Companies implementing 
Six Sigma may want to supplement the 
process with KT training, which should 
help provide Six Sigma team members 
with the problem-solving abilities they 
need to ferret out difficult-to-find 
sources of quality problems.

The format and logic of KT problem 
solving allows the data to be laid out 
on a single sheet of paper so that 
changes are clearly evident. The KT 
problem analysis structure shows why 
a problem happened. It asks some 
simple questions and can provide the 
solutions in minutes when the right 
participants are brought together. It 

does not require consultants and only 
one person is needed to guide the 
process. The KT process is explained in 
“The New Rational Manager,” which can 
be found in online bookstores.

In developing the KT process, 
Kepner-Tregoe Inc., Princeton, N.J., 
articulated a core set of analytical 
problem-solving and decision-making 
processes that continue to be recog-
nized as universally valid. Kepner-Tre-
goe offers more than problem-analysis 
tools, but this one method is par-
ticularly effective and can be used by 
anyone, with or without a technical 
background. KT problem analysis is as 
useful to a one-person shop as it is to 
major corporations. It begins with the 
first element of any problem solving 
tool—a clear statement of the prob-
lem. —L. Gillespie
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Problem solved?

Figure 1: Example of how KT problem analysis answers the question, “What 
changed to cause this?”



Technical Engineering Services, Silver 
Springs, Md.

Companies must also have a plan to 
publish and communicate the informa-
tion that Six Sigma provides. They 
must ask themselves the following 
questions: Where is Six Sigma data 
stored? In what format is it stored? Do 
engineers and managers really use it? 
Who is responsible for publicizing its 
availability? 

Making Six Sigma work requires 

more than just hiring a consultant 
and following the process. It takes 
a commitment by management to 
make the process work, a leader to 
drive the process and expert knowl-
edge to inform the process. Man-
agement may also want to consider 
supplementing the Six Sigma process  
with other problem-solving tools (see 
sidebar, page 59). By making sure  
their quality “tool bag” is full, com-
panies can greatly improve their 

prospects for a successful Six Sigma  
implementation. q
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