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Press and Die Maintenance: New Technologies

= ontinuous  Improvement s
Exseritial to Chir Suecess.”™ This js
one of this most important state-

ments on the Ford list af Mission,

Values, and Guiding Principles

In his book “Henry Ford Today

and Tomorrow™, published in 1926,

Henry Ford wrote about conbinuous

im Prowemment

He =aid, “We
do not make
changes for the
sake of making

thiem, bul we
never  fail to
make change

once it is dem-
pnstrated that
the new way is
better than the
ald way We
hold our duty
Lo paermind r'|||||'|||'|_!.; lo stand in the way
4 |."r|l;.'|r|*--." Henry Ford also -\.Fl|=k|' ik
Ihe |'1i|'u ||1E-|"\. ol ||u.||i|!:|'. 1'|rl-|l||1:l. [ &
invil B, and meedrch by telal and
error, Owver the years his principles
hawve toclay made Ford a leader in new
technology, experimentation and
process implementation

In aur two previous arficles on
Press and Die Maintenance we
addressed problems encountered in
press and die damage doe to overload-
ing, hard hits and overloads 37 above
B
inverted draw dies in toggle presses
Ie pvercome these problems, Ford
launched a ET.PM (Ford Total Produc-
tive Maintenance) Process utilizing
new technologies such as Signature
Analysis & [Mrocess Monitoring

Phis article will explome new bech-
nologies in use now, and planned for
the future, at Ford. These new tech-
nologies will help protect presses

{Bottom Dead Center) using

from overload, prevent serious die
damage and also improve stamping
part quality,

Part quality in any stamping opera-
ton; is a direct result of “quality con-
trol.” Using the technology currently
in place and by knowing the current
press capacity limits, Ford is able to
maintain new control and quality lim-
its within the press, Full Critical
Curve Monitoring {(a part of "Signa-
ture Analysis™) extracts and records
readings all the way through the
stroke of a press in real time. Ford has
the upper and lower press capacily
limits for part quality in place. How-
ever, the proper quality control limits
musl be established and muost be as
tight as possible. These limits are job
‘1|."'|I'I'I|ii. ..‘II'II.I Lelll Illll'r' .||I' I."'\-l.lllll'd'll.'l\.J
after die st TI."-|I.r'|H % under wiay b
r||||J [RIRY '-'-'h.'l! A 1|I||' '\1..I|i'|tll .II III111'I"\-
at Chicago Stamping. At Chicago they
A |"\'..F'|I.'rlrlll‘|||||1|'l it the fewly refar
Biahed line #15 and on one of the old-
oal Hres #23

daffererces boebwisen ruiniige & rew bech-

A Bssiie |=, what are the

nology on older versus newer lines?
Signature baged process control or
"Slgnature Analy=is” (originally called
"Foot Prints™) 18 the computer based
syatem which effectively monitors an
wsolated process varable. In the metal
stamping operation, the force needed
to form the raw material can be iso-
lated a= a dependent process variable,
directly related to part quality, This
infermation is derived from the tradi-
tional lead momitors. Digital high
speed processors for critical curve
monitoring are used 1o generate ton-
nage wave [orms or signatures for
identifying potential press and die
problems (see fig. 1, pg- 4) The com-
puter graphic software displays, stores
and retrieves lonnage information in

Jitm Hathaway, manfforng & sigraiie analy-
aia gyefem af Chicago Stamping

wave forms, The data i= recorded ona
SPC (Statistical Process Control) com-
puter system. The SPC system takes
the average of five strokes and will
automatically plot the data to a mean
of the upper and lower control limits
Each peak load of a press is deter-
mined with each press cvele. If the ton-
nage b incorrect the SPC will automat-
ically and continuowsly determine the
problem, activate the user Interface,
light up the guality alert buttons and
instantly shut the press down

A patented process by Ford called
“Feature Extraction” takes the signs-
ture idea a step further by measuring
statistical variance from job Lo job by
recalculating the
as melal thickness or material (bake

such

variables
hardemable or aluminem el Ford
also patented the development of the
meathematical calculatbons necessary to
correlate the Blank thickness and
mplertal properties from run to run.
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Preeas prl.'|1:'1.'l.im‘| 1.'|'|||.'II Programs
currently at Ford include utilizing
press sensors on the older presses. On
presses with inverted draws, the over-
load sensore ane located on the under
drive pullrods or frames, In the future
it may be possible to place sensors
directly on the tooling to obtain infor-
mation as to what is happening to the
tooling, With most electrical sensors,
problems occur with wires which can
easily break (especially when the dies
are washed), Remote sensors without
the wiring may be the answer, bul fur-
thier testing will be required. Another
unique device, currently a require-
ment at Ford, is called a “Resolver”™, A
resolver sensor mounted on the crank
will read out the position of the ram
on the press. The load monitors which
extract information from other sensors
and resolvers may be used for detect-
ing metal thickness variables and
work hardening propertics.

Also in the future, load monitors
will control events such as part eject,
part transfer, short feed and any over-
loads which may occur during the

forming operation of the press cycle
[mproved controls for the prevention
of hard hits and die damage will be in
the pricess preventing damage to the
tooling. Increased use of die sensors
will make the dies smart with “Die
Recognition Interface.” The DRI is a
stainless sleel disc about the size of a
amall coin which will recognize a tool-
ing problem in the press and will auto-
matically select a correct setting for
that tool or activate a press alert or
shutdown. The sensor mounted
directly on the die is automatically
read by the DRI computer soffware
system. Other new features that have
potential for usage at Ford include
thermographic and infrared technol-
ogy o detect defects or split panels.
Frogressive dies typically require
more tonnage during the forming
operation than during the piercing
and Irimming operations, The new
monitors allow the press operalors o
set tighter working topnage limits
around the ||'np|,|r|.||1l r|.|||'rl1|l1z._'| njpera-
tion and o display the reverse or
sMap- I;hruugh bonmnage l,‘lui‘i.‘l'lﬁ the
press stroke, Newer monitors such as
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"Hour Meters™ allow maintenance
personniel bo record the frequency of
press maintenance based on produc-
tion time of the press and "Tool Job
Counters,” This will allow the too] and
die department to keep more precise
records of the number of hits on o die
between maintenance periods.

The other piece of the puzele for
thie future is m the mplementation of
the Tonnage Managemeont Process.
This process management recommety-
dation is a direct result of the work of
the Ford Press & Die Damage Elimi-
nation Task Force. The process will
only work if it’s put into place and the
people are allowed to become accus-
tomed o, and trained on, the new
technology. As familiarity with
Process Monitoring increases, it will be
ordered on the new eguipment.
Presently being ordered at Ford is
equipment for Critical Curve Monitor-
ing. After the launch of the Tonnage
Management Process we are sure bo
ape (mereased demand for Process
Monitoring. Wayne Stamping mlqaniﬁ
the process monitoring as so impor-
fant that they have six systems
installed on their landem lines (lines
M) and training s now in process,

With the new technologies and
|_'|:u|p||_'1-.'|l'i|.1rl |;l'_|.' b= I'|'|'|i'|]LI'|.'t'I.“"'| al Ford,
e oy e that the H\.I..'I! of defect [rea
and cleamer partd, pl:'thLIu.H.‘l withou
frequent interruption for mentenance
or repair, can be attained.

Henrey Ford also said, "Our invari-
able reply bo it can't be dome 5, Go do
i.” The I'll,-rlr!.' Ford tradition conbin-
uies in earnest at Ford Molor Vehicle
Chperations
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