
T his project was initiated by an exe c-
u t ive steering committee, a group 
of senior leaders , after re c e iv i n g

nu m e rous customer complaints. The exe c-
u t ive steering committee members , wh o
had re c e ived Six Sigma tra i n i n g, ap p l i e d
Pa reto analysis on customer issues ra i s e d
in the previous 12 months. Th ey deter-
mined that solder pro blems we re the 
No. 1 pro blem to customers. 

A program manager for a part i c u l a r
missile was chosen to sponsor the pro j e c t
and a high-level Six Sigma team wa s
fo rmed to identify project candidates. 
A Master Black Belt provided tech n i-

cal l e a d e rship. Th e
team began wo rk i n g
t h rough the design,
m e a s u re, a n a ly ze,
i m p rove and contro l
cy cl e. After defi n-
ing cri t i c a l - t o - q u a l-
ity measure s , t h e
team applied Pa re t o

a n a lysis to the types of solder defects. A
wave solder team was fo rmed and a sub-
p roject ch a rt e re d. The team included a
p rocess engi n e e r, the wave solder mach i n e
o p e rat o r, a solder inspector and a touch -
up solder operat o r. The team establ i s h e d
a status rep o rting system to monitor
p rogre s s , i n cluding routine rep o rting of
issues to the project manage r, wh i ch
would prove vital.

A Black Belt chosen to assist the wave
solder team began by providing training on
basic process improvement principles and
t e chniques. The team identified and
assigned va rious tasks, i n cluding data col-
l e c t i o n , c re ating “as is” and “should be”
p rocess map s , and perfo rming pro c e s s
a u d i t s .

From these activities the team learn e d
the fo l l ow i n g :
1 . To u ch-up was perfo rmed befo re any
d ata we re collected. Because solder pro b-
lems we re ro u t i n e, t o u ch-up was consid-
e red part of the soldering process. Th e re
we re 24 full-time personnel and four full-

time inspectors assigned to touch - u p .
2 . Most of the defects we re touch - u p
d e fe c t s , not wave solder defe c t s .
3 . The equipment desperat e ly needed
m a i n t e n a n c e. No preve n t ive maintenance
p rogram was in place.

The team recommended seve ral imme-
d i ate ch a n ge s :
1 . Conduct inspection immediat e ly after
wave solder and befo re touch up.
2 . Use a control ch a rt to analy ze the
re s u l t s .
3 . Pe r fo rm a complete maintenance of
the pro c e s s .

After three fruitless weeks of wo rk i n g
t owa rd these re c o m m e n d at i o n s , the team
raised these issues with the exe c u t ive steer-
ing committee. Subsequently, the exe c u t ive
s t e e ring committee directed the sponsor to
p rovide immediate assistance. The sponsor
contacted the manage rs in ch a rge of qual-
ity and maintenance and obtained their
s u p p o rt. The sponsor also established a
m i d - l evel management team to rev i ew the
p roject status more fre q u e n t ly than the
exe c u t ive steering committee rev i ews. Th e
team leader (the process engineer) bega n
making we e k ly status rep o rts to the Cham-
p i o n , i n cluding “ o b s t a cl e s .” The sponsor
b egan daily wa l k - t h roughs of the area to
speak to team members .

D e fects dropped by 50 percent within
a month of these ch a n ges. Pro d u c t iv i t y
also incre a s e d.

The Black Belt and process engi n e e r
b egan design of ex p e riments. The DOEs
revealed seve ral opportunities for improve-
ment. For ex a m p l e, it was always assumed
t h at boards with heat sinks had more pro b-
lems than those without, t h at boards sol-
d e red in fix t u res had fewer pro blems than
those without, and so on. DOEs reve a l e d
t h at the majority of these assumptions
we re fa l s e, and sometimes the results we re
p re c i s e ly the opposite of the accep t e d
point of view. Significant quality and cost
s avings resulted as the new know l e d ge

was used to modify pro c e d u res. Often,
higher quality was obtained at re d u c e d
cost. For ex a m p l e, because boards in fix-
t u res had m o re p ro blems than those with-
out fix t u re s , fewer fix t u res we re needed
and quality improve d.

In addition to the DOEs, the inspector
and operator made a number of discove r-
ies by conducting ad hoc ex p e ri m e n t s
(undesigned ex p e riments or UDOEs).
C o n t rol ch a rts we re used to grap h i c a l ly
i nve s t i ga te a number of hy p o t h e s e s .
Although UDOEs lack the sophisticat i o n
and economy of DOEs, t h ey can still pro-
duce dra m atic improvements at little or no
c o s t .

As a result of these and many other
ch a n ge s , the defect rate in the area dro p p e d
by 1,000 percent over a period of 10
months. Pro d u c t ivity increased by 500
p e rcent in terms of labor hours per board.
This occurred even though only a few of
the proposed improvements we re fully
i m p l e m e n t e d. For ex a m p l e, p ro c e d u re
ch a n ges we re needed befo re some of the
b o a rds could be run across the solder wave
in the recommended direction. At the time
I lost contact with the pro j e c t , t h e re we re
four full-time people on wave solder touch -
up (vs. 24 at the start) and two half-time
i n s p e c t o rs (vs. four full-time inspectors at
the start . )

It ap p e a red that there was no re a s o n
why touch-up and inspection could not be
c o m p l e t e ly eliminated in a re l at ive ly short
t i m e. In addition to quality improve m e n t s
and cost re d u c t i o n s , a large amount of
fa c t o ry space was released for more pro-
d u c t ive uses. In light of these re s u l t s , s e n-
ior leadership began re c o n s i d e ring their
facility expansion plan.

About the author
Thomas Pyzdek is a consultant in Six

Sigma. He has written more than 50
b o o k s , s o f t wa re and training pro d u c t s.
L e a rn  m ore  about  S i x  S i gma at
w w w. pyzdek.com. E-mai l Pyzdek at
t py z d e k @ q u a l i t y d i ge s t . c o m.

Six Sigma and Beyond Thomas Pyzdek

q d

Six Sigma Case Study
Tried-and-true Six Sigma techniques lead to quantifiable, 
real-world improvement.


