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Japan pioneeredlap-jOints toreplaceflanged buttjoints, Designmaintainsjomt quality while al­
lowing forpanel variation

DFMA
tachments - ef fectively reducing as­
sembly time and improving qua lity.

No S ilve r Bullets?
One of the more promising applica­

tions of DFMA comes in the form of
soft ware program s-run on PCs ­
that allow engineers to do a part-by­
part design for manufacture and as­
sembly analysis. And of the syste ms
available , one- Boothroyd Dew­
hurst - distinguished itself among en­
gineers as being the most compre­
hensive and pov....erful. Moreover, we
discover ed that for the past several
vears , thi s svste m has been named the
;' Nu mber One technology" a t Ford,
and is current ly spreading through
GM like wildfire.

We contacted Gary Cowger, man u­
facturing manager at Cadillac and cor­
porate cham pion of the Boot hroyd
Dewhu rst approach. " BD! [Boothroyd
Dewhurst Inc.] soft ware is ano t her
too l - t hat ' s a ll ," Cowger says.
" There's no one great big t hing that
you go out and learn , and that 's par t of
t he problem - people t hi nk t her e 's a
silver bullet. "

Cowger 's poi nt is well taken, bu t
since he pu t on his best poker face
when t he to pic tu rn ed to BD! - we
think he might be sandbagging. You be
the judge.

" It 's magic," boasted a B-O-C engi­
neer who spoke on condition of ano­
nymity . " It's spre ading lik e cr azy
around here!"

" Getting the voice of the assembler
up front," says Cowger , " It 's th e little
things - th e bunts and th e singles."

"You guys hit a home run "...hen you
keved in on this," said a nam el ess
D"-leo employee. "This is hot stuff! "
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" DFM is an ena bling tec hnology,"
Cowge r opine s, " It 's evo lutionary
rat her t han revolutionary."

" It's like we're re-learning the de­
sign process," says a secretly satisfied
C·p·C user . "Only this time we'll do it
right!"

"It's the removal of two screv...'s here,
or the addition of a lap joint (Fig. 21
there that makes a difference," says
Cowger.

" I can't ta lk about it , but BD! has
made a big difference...real big!" says
a Saturn insider.

"You're looking for minutes ...even
seconds," Cowger offered.

"We' ve pulled 35<;7, out of th e assern ­
bly t ime on th a t [1993 GM]
car."-satisfied BDI user.

Silve r Bu llets!
If we had any doubts in our minds

that we were onto so met hing, t hey
were gone by the time we left the office
of Don Smith, senior computer appli­
cat ions engi neer at Ford's roboti cs
cente r . Ford ha s been invo lved wit h
Booth royd Dewhurst DFMAprinciples
since Sa ndy Mu nro-now with MTS
for Product ivity - brought it to th e
company in 1983.

" Look at the compari son (Fig. 3) be­
tween th e 1980 Fairmont/Zephyr AC
unit and the DFA'd redesign in 1986,"
Smith boast s. "The numbers are dra­
matie , but we usually tell people to ex­
pect a 20<;7,·30<;7, improvement. "

We spoke with Munro about Smith's
claims and he was even more optimis­
t ic. " Whe n I was at Ford we used to
think that if we got a 15<;7, redu ction we
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were rea lly doing something. But every
time we looked at an assembly we got
another 15<;7, . Now [ won't accept 15<;7,
anymore, I look for 40<;7" 60<;7, and in
some cases 100 <;7, - that' s wh ere we
eliminate a sub-assembly completely
and do something else."

Smith points out that th e software
helps balance out th e relati onship be­
tween ass embly and manufactu ring.
" It may cost a little more to man ufac­
ture a more complex part ," Sm ith
says, " But th e point is thi s: If the new
part cost s more to make, you have to
consider how much it would have cost
t o assemble th e old one . Inva r iably,
when you compare unified parts to
separate, the unified part is cheaper."

Smith says that as of the 1990 model
year , virtually every vehicle in produc­
tion at Ford has had some involvement
with DFl\l A. Som e cars like Tauru s!
Sab le had extensive analysis (40<;7, of
veh icle), an d yet it probab ly won't be
until MY 1994 that For d produ ces a
veh icle t hat has bee n analyzed from
bum per to bumper . Even so, side-by­
side comparisons reveal that a typical
Taurus has hund reds fewer part s th an
a GM· 10 car - most of them fasteners'

If you have doubts t hat there is a
payback in such an extensive proc­
ess - and there is s till resi stance to
DFMA- Mu nro ca n ease your fears.
" One of the years I was at Ford I was
nominated for an award and we had to
find out how much DFl\IA had saved or
deferred in cost s,"l\lunro says . " When
we came up with a figur e of $1.2 bil­
lion, that let us know it was th e right
thing to do."

Fueled by Mu nro' s numbers, we
as ked Smith to talk us through the
BD! analysis process- a request that
he an swered with a full-blown demon­
stration of the system.

Unlike ot her an alysis systems on the
market, one of t he virtues th at recom­
mend s BD! is that it uses te rms that
can be ea sily under st ood . It deals in
dollars and cents, minutes and sec­
onds -words th at are meaningful.

The first th ing th e program asks is
cost per hour, so it can calculate your
labor costs. Then it wants to know if
you wish to analyze the part during as-
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Ford Ale evaporator was analyzed with BDI software . Assembly shows 20% quality im­
provement, 59% part reduction . 22% cost savings.

into the system, the software prod uces
a cha rt that - aside from doubling as a
pr ocess sheet - evaluates design effi­
ciency and highligh ts parts that could
be eliminated. Th e design er can then
go back a nd evaluate t he software's
recommendati ons, in t eract in g wit h
t he program so th at he can assess th e
improvements.

If it sounds simple, that's because it
is. Admittedly, we've only been given a
t humbnail ske t ch of how on e of t he
soft ware program s opera tes. What we
haven ' t ment ioned is t hat t h is pro ­
gram is jus t part of a series of modules
that work toget her to conside r : DFMA;
Assembly System Economics and Ma­
chine Simulat ion; Design for Robot As·
sembly; Design for Automatic Assem­
bly and Handling.

In addit ion, BDI has software pack­
ages for : small metal stampings; plas­
t ic in ject ion mo ld in g; ma chini n g;
pr int ed circuit s. Future programs will
include powdered metals, d ie cast ing
an d possibly large pa nel ma nipulat ion.

Mu n ro says DFMA has impa ct ed
every t hing he's tried it on , a nd t hat
t he biggest gains are yet to be made.
" I' ll tell you wha t, if you really want to
find a way to where the big money is,"
Munro says, " look at those sub-assem­
blies th at th e au to compan ies farmed
out because they couldn ' t find a way to
manufacture th em economically. Look
a t those prod uct s wit h DFMA a nd
you' ll be looking at cost reducti ons of
50'70 or 60%."

Becau se Mu nro is unable to t alk
abou t his current involvemen ts, he of­
fers a challenge : " I' m looking for a
company that has a product that at one
tim e had a large market share, but has
fallen on hard t imes. I' m willing to do­
nate my t ime t o t urn t he company
a rou nd in exc hange for ha vin g the
freedom to talk about how it was done.
If th at happ ens, the n you'll hear a re­
ally amazing story!"

To accept t he ch allenge or lea rn
more about DFMA contact:
Sandy Munro
MTS for Productivity
911 W. Big Beaver
Troy, MI 48084
313-362-5 110
(Tell h im AI sent you). [i!]
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you tojusti fy the reason for the design .
It does t h is by asking th ree basic

quest ions: 1. Does th is part need to be
separate becau se it moves relative to
par t s already assembled? 2. Does it
need to be a different material or iso­
la ted from parts al ready asse mb led?
3. Wou ld co mbini ng t h is par t wit h
previou s part s ma ke asse mbly or
disassembly impossible? Ifyou answer
"yes" to any of th e quest ions, th e soft ­
ware accept s th at the pa rt must be sep­
arate. But if you were able to answer
" no," when the soft ware is finished
with its ana lysis it will flag the part as
a can didate for eliminat ion .

As each part is added, the software
looks closely at any " irregular" an­
swers . For instance, if you were to an­
swer that a part was difficult to grasp,
the program would want to know why.
In this case a window appears and asks
wha t sort of pr oblem it is. Is the part
hea vy? Oily? Does it t a ngle ea s ily?
Nest s with ot her pa rts? Too flexible?
Sharp? Too small? etc. The program
th en considers how much time the spe­
cial handling adds to assembly, and fig­
ures it into th e cost of t ha t step.

When all the parts have been logged
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sembly or disassembly. The reason for
t his feature is to accommodate analyz­
ing exist ing designs - which you can do
dur ing disassembly -or new designs
as they are being bui lt.

For demonst rat ion purposes, Smith
chose to analyze during assembly.

The first prompt is to name the ini­
ti al part in the assembly, in t his case a
" block." It t hen a sks in format ion
a bout t he block su ch a s: I s it rota­
tional? What are its dimensions? Is it
easy t o gra sp? Inserti on sy mmetry?
(when t he par t is in correct insert ion
posit ion, how many degrees must it be
rotated before it is in correct position
again)? Is there a clear view of mating
locations? Good access? Easy to align?
an d so on .

As each qu est ion is answered, t he
program builds a " profile" of the part
to determine the cost of assembly, and
the necessary relat ionship of that part
to those aro und it .

As t h e n ex t par t is b ro u ght in to
place, t he software "examines" its re­
lat ionship to the first part . Aod since
the " key" to the soft wa re is that it
keeps track of parts that are potent ial
ca ndidates for eliminat ion , it forces


