
38    The PCB Magazine •  April 2016

Every company claims to be constantly im-
proving their business or process, but not as 
many grasp the core idea of continuous im-
provement and live it daily. This is evident 
when one analyzes companies competing on 
the same market, providing quite the same 
products, yet having totally different results. 
Improvement is often misunderstood as doing 
things differently, which is a huge mistake.

Taiichi Ohno was known as the father of the 
Toyota Production System, helping Toyota to 
become the best automaker in the world. In the 
‘80s, another engineer and scientist working at 
Motorola, Bill Smith, had just started a revo-
lutionary culture change at his company. At 
that time, Motorola was struggling to compete 
against its rivals, which delivered better prod-
ucts with lower prices. A simple tool wouldn’t 
help them to succeed. They needed a change in 
their business strategy. 

Bob Galvin, who had just stepped down as 
CEO of the company in 1986, was so amazed 
by Smith’s belief in Six Sigma that he made it a 
strong component of Motorola’s culture.

Since then, Six Sigma has gone through 
several changes including the substitution of 
its primary method MAIC (measure, analyze, 
improve, control) for DMAIC (define, measure, 
analyze, improve, control). Most recently, it has 
added the Lean manufacturing practice and 
philosophy, giving birth to the Lean Six Sigma 
strategy.

In both cases, the success of the change in 
business strategy and culture was due to a top-
down initiative, and this is a point we should 
not overlook. I have no doubts that if you just 
use the tools or methods that are part of Six Sig-
ma or Lean manufacturing, you will get satis-
factory outcomes. However, spectacular results 
will be determined by the deep commitment of 
the top management.

With this is mind, l will present a quick 
overview on DMAIC methodology, which is 
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Figure 1: Six Sigma history[1].
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one of the pillars of Six Sigma, and may help 
you answer questions like: 

• How do you know you have improved 
   your process? 
• Have you seen better results since last 
   week, month, or year? 
• Do you still maintain the results you 
   have achieved? 
• Did you or your team help your company 
   to achieve its goals? 
• How much money has your company 
   saved? 

DMAIC methodology gathers several tools 
we all have heard about, such as: Pareto anal-
ysis, value stream mapping, failure mode and 
effect analysis, statistical process control, and 

project charter, to cite some. But it goes further, 
creating a meticulous path to execute the activi-
ties presented on the method, which results in 
correct conclusions of what must be done.

Define
Everything starts here, and it is said that if 

you start well, you may finish well. 
At this point, it is very important to clear-

ly DEFINE what are the goals and scope of the 
project.

Remember, the methodology is not only 
about process improvement, but improving 
your company’s outcome. So it is necessary to 
make it clear that the goal you set here must be 
in accordance with your company’s goals.

Sometimes, engineers (myself included) 
want to make excellent that which may not be 
financially good for the company. If you allow 
me to offer a piece of advice, keep the focus on 
the golden pot: customer and money. And al-
ways discuss your project with top management.

According to Vicente Falconi Campos, a 
well-known Brazilian business consultant and 
writer, a target consists of a management goal, a 
value, and a deadline. Keep it in mind.

Here are some tools that may guide you 
through the definition of your goals:

Project charter; financial analysis; voice of 
the customer (VOC); and value stream mapping 
(VSM).

Measure
Data is as essential to Six Sigma as the air 

we breathe. If you want to know what you have 
improved since last semester, you need to know 
where you were last semester. Thus, work hard 
to establish the baseline and the targets for each 
problem. If you don’t have any data, or just 
have poor data, you will need to plan how to 
collect new data.

Statistical tools and techniques are widely 
used on this step: histograms, control charts, 
boxplots, and Pareto analysis, along with VSM 
and measurement system analysis (MSA).

Analyze
“Give me six hours to chop down a tree and I 

will spend the first four sharpening the axe.” —
Abraham Lincoln

foCusing on What matters most!

Figure 2: Tools, methods and business strategy.
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foCusing on What matters most!

Determining the root cause of the problems 
identified in the first step is the goal here. This 
is the last step before you go into action. 

Not thoroughly analyzing the root cause 
will compromise the whole process, because it 
will drive you to wrong actions. My suggestion: 
Don’t waste your company’s and your teams’ 
precious time and money; do your best to get to 
the root cause.

Some of the tools you may use to achieve 
your goal include: Eight Disciplines Problem 
Solving (8D Analysis), 5 Whys, Fishbone Dia-
gram, Brainstorming, Failure Mode and Effect 
Analysis (FMEA), and Cycle Time Analysis. 

Improve
The goal is to come up with ideas to elimi-

nate the fundamental causes of the problems 
defined (propose), analyze the risk of each ac-
tion (evaluate) and test the chosen solutions 
(implement). After testing, it is necessary to 
check the results and go back to the measure 
step if necessary.

Control
It seems obvious, but leaders may fail on 

this step. Have you ever had the feeling that 
you had already faced a specific problem? If so, 
it is because the method hasn’t come to an end 
yet. In order to preserve the results, new pat-
terns must be defined and shared through all 
the organization. A training section must be 
done, as well as the updates of all your manu-
als and work instructions. If possible, use auto-
matic devices or methods to prevent failure to 
occur (Poka-Yoke).

Conclusion
It is not uncommon to see people focused 

on doing things that are urgent, and sometimes 
not important and solving immediate problems 
instead of thinking of the long term. Here in 
Brazil we have an idiomatic expression for that: 
“apagar incêndio,” which literally means work-
ing to extinguish a fire instead of preventing it 
from happening.

DMAIC works to extinguish the fire and pre-
vent it from happening again.

For more information on Six Sigma visit the 
website isixsigma.com.  PCB

Figure 3: PDCA and DmAIC[2].
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