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Inteqrated

With morethan 80 year sof experiencein themachine-tooling

industry and akeen eyeon thefuture, US-based Liberty Precison

Industriesispostioningitself ahead of the competition —offering

integrated, innovativeand cost-effectiveturnkey solutionsto meet

the demanding specificationsof high-volumemanufacturers.

Wiktorski, corporate devel opment man-

ager a Liberty Precision Industries,
describing the strategic advantage his com-
pany offersto customersin the automotive,
appliance, small-engine and industrial-
component industries.

Customersnolonger haveto deal with
multiple vendors, hesays. “ That'sdl taken
careof with Liberty.”

Asasystemsintegrator, Liberty offers
customerssingle-point, start-to-finish
accountability for al componentsand ser-
vices. Thisincludes project management
for system design, system building and

I t'slike one-stop shopping, saysMark
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system qudification, aswell asextensive
manufacturing servicesand field support.

“There' snothing secret about what we
do. It'sjust how wedo it, how we manufac-
tureit, how we manageit, how we service
it,” Wiktorski explains.

Design challenges

Onthisday, themain focusof our discus-
sionisamassive system being built onthe
floor of Liberty’s9,300-square-metre
manufacturing facility in Rochester, New
York. Thesystemisdestined for Daimler-
Chryder, scheduled for delivery in June
2003.

by design

Engineering manager Al Bingeman and
histeam devel oped the concept and specifi-
cationsfor thisproject, vdued a 33 million
USdollars. Itincludessix turnkey manu-
facturing systems—all of whichwill beused
inthe production of sugpension components
for the automaker’sL X vehicle body type.

The system comprisesfiveflexible
rotary-dial transfer machinesthat incorpo-
rate 21 dual-spindle multi-axis unitsand 10
stand-al one twin-spindle machining centres.
Stationsfor materia handling, inspections
and part washing are alsoincluded, along
with apowered conveyor system.

Bingeman explainsthat the Daimler-
Chryder project posed several challenges
that were uniquein termsof Liberty’s past
experiences. Theseincluded incorporating
twin-spindletechnology into arotary trans-
fer machine, creating atwin-spindletilt
axisunit for six of the stations, and build-
ing atool storage unit that worked in con-
junctionwith the newly designed ilt axis.

“Thereare definitely thingsyou haveto
takeinto account on atwin-spindlemachine
versusasingle-spindlemachine,” Bingeman
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A Liberty rotary-dial machine with twin-
spindle three-axis units.

Dennis Kuter works on installing a tool
storage rack for the automatic tool changer
on a twin-spindle three-axis unit.
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says. “On asingle-spindle machine, you
can compensate el ectronically inthe pro-
gramming for someof your accuracy errors.
In atwin-spindle machine, you can’t do
that, so tighter tolerances are necessary.”

Factoring in speed

Speed was d so aprime consideration. “We
were supposed to achievea' chip-to-chip’
time of lessthan six seconds,” Bingeman
says. Thisrefersto thetimefrom when the
machine stops cutting one hole on acasting
and goes back and changestools, to when
it starts making another hole.

The complete machining cycle, which
lastsonly 45 seconds, yieldstwo finished
parts. Looked at in abroader perspective,
thisamountsto an overall production vol-
ume of about 150,000 partsannually.

But that'snot al. During component
production, the movement of the machine
itself isaccelerated uptoag force of 0.65.
That’samaximum vel ocity of about six
metres per second.

“Thisisoneof thefastest machines of
thistypethat we've built,” Bingeman says,
adding that the harsh environment created
by these forces must be addressed during
thedesign phase.

Establishing partnerships

Liberty’smodd isdifferent fromthat of other
manufacturersof the sametype of equipment
becauseitisn't verticdly integrated. This
means Liberty does not manufacture
everythingit sells.

Instead, the company teamsup with

someof theindustry’sbest equipment and
component suppliersinwhat it calls Strate-
gic Integration Partnerships, or SIPs.
Wiktorski explainsthat Liberty purposely
chooses not to competewith these suppliers.
Ingtead, it usestheir sate-of -the-art
technologies and products, incorporating
them into customised solutionsfor its
customers. Theresultishigher reiability,
faster delivery and lower costs.

“We'releveraging their experienceand
their innovation and applying that to our
products, without us spending thetime and
money to do that,” Wiktorski explains. The
key benefit of thisstrategy, for both the
company anditscustomers, istimely access
to leading-edge technologies. Thisallows
Liberty to concentrate onitsstrength, which
isdesigning turnkey manufacturing systems
and process capahilities.

Thegod isto create partnerships, not only
with suppliers, but with customersand
employees, too. Liberty’ssuccessismea-
sured by thefact that about 80 percent of
the company’s salesare repest business.

Costs and savings

For high-volume manufacturers such as
DaimlerChryder, part cost isakey consid-
eration. They tend to look for leaner, more
cost-effective solutionsin abid to keep
their costsdown.

Onthisparticular project, Liberty per-
formed what it calls“life-cycle cost” calcu-
lations, which look at such things as power
consumption, maintenance, labour, tooling
cogt, part cycletime and coolant disposal.
Initsanaysis, the company determined
that twin-spindle machines (as opposed to
asingle-spindle, hybrid dternative) would
yield theautomaker more than 500,000 US
dollarsin savings per year.

Liberty designsand buildsitssystemsto
bemodular, sothat they can be disassembled
and shipped to the customer in about three
days. Re-assembly on the customer’s pro-
ductionfloor isequally swift. An added
benefit isflexibility. Because of the“plug
and play” mindset during the design of
Liberty’ssystems, the company can recon-
figureand retool the dia unitsfor the pro-
duction of new partsafter the origind pro-
duction programme has concluded.
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But even ascustomerstry tofind new and
innovative solutions, Liberty, too, looksfor
new productsto add to itsportfolio.

“Innovation doesn't top & * okay we have
aproduct, that'sit,” saysWiktorski. Liberty’'s
product line, he says, isawaysevolving.

An eye on business

Ninety-five percent of Liberty’sbusiness
focuseson the production of adiverserange
of componentsfor the automotiveindustry.
The company’s specidity isin the manu-
facturing of steering knucklesand other
suspension components, aswell asfuel-
system components.

“Wewant to be ableto develop aprocess
for theindustry that isvery stableand
proven,” saysWiktorski.

Liberty’smain customersinclude not
only original equipment manufacturers
such asFord, GM and DaimlerChrydler,
but also, increasingly, tier suppliersinthe
automotiveindustry, such asMetaldyne,
Delphi and TRW.

With machining systemsinfacilities
acrossthe United Statesand Europe, the
company iscurrently eyeing afurther
expansion—into China.

Theaimisnot only to serviceLiberty's
existing customer base, whichisaso
establishing operationsthere, but to pene-
trate the vast possibilitiesthat are offered
by doing businessin that region.

But no matter where Liberty doesbusiness,
saysWiktorski, customer servicewill dways
remain atop priority. He notesthat the com-
pany’srepeet business comes not only from
the capabilities of itsequipment, but aso
from the people who manage and serviceit.

“Becausewe sd| our customerstheentire
machining complex, they only have one
personto call —that'sLiberty,” Wiktorski
says. A company’sreputation for service
can bekey towinning or losing future
orders, headds.

by KATHLEEN SAAL
a business journalist based in Smyrna, Georgia
photo RANDALL TAGG
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Liberty’s Mark Wiktorski and Al Bingeman, along with Craig Zacher of Gilman, review
DaimlerChrysler's LX programme floor layout.

Component design and manufacturing

One essential piece of the puzzle in Liberty’s design for the DaimlerChrysler project is its
need for precision, high-speed two-, three- and four-axis machining modules and cutting
spindles.

Russell T.Gilman, a division of SKF USA Inc, is a machine-tool systems and component
supplier that specialises in linear motion products and rotary motion spindles. It actually
built three different multi-axis modules for Liberty’s DaimlerChrysler project:a two-axis
module, a dual-spindle three-axis module and a dual-tilting spindle four-axis module.The
Gilman 19.5 kW, HSK 100 spindle can be used in any three- or four-axis module.

Liberty and Gilman had planned from the beginning to standardise the lower slide
units and the vertical travel columns for use on all 21 machines, says Craig Zacher,
Gilman'’s vice president of manufacturing.The benefit for the customer is speed of
design, lower-cost manufacturing and commonality of replacement parts, such as ball
screws, bearings, cylinders and profile rails.

The four-axis tilt spindle design uses permanent magnet motor technology, direct
encoder feedback for positioning and hydraulic clamping for rigidity during the cutting
cycle.The components and assembly were also done at Gilman.

It's also worth noting that, in the DaimlerChrysler application, the dual-spindle
machine must position accurately to +/- 5 microns.

Typically,Gilman has 18 to 20 weeks of lead time to deliver such an order.Liberty had made
certain commitments to the customer.To help meet that commitment, Gilman had to
design and build the first machine in 12 weeks, following that with two to three machines
completed each week. Shipping of spindles started after 11 weeks, including design.

“It was a tremendous challenge; it took the entire Gilman company - and its suppliers —
to rally together to meet the delivery requirement,” says Zacher, who credits Liberty for
not changing the delivery commitment it made to DaimlerChrysler.

www.rtgilman.com
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