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special focus: micromachining

»BY BILL KENNEDY, CONT

0t micro?

Micro machine toolsEan be used for numerous

applications,

- , ;
ecial considerations that come with operating them

rom cell phones to medical im-
plants, manufactured products
are continually becoming smaller
and more complex. Of course, the
parts that comprise the products
are shrinking, too. While it's clearly
inefficient to turn out tiny parts on a
machine that was designed to produce,
say, engine blocks, small-part making
isn’t simply a case of acquiring a micro
machine tool and turning it on
A look at three different brands of
machine tools engineered to make
small parts found large differences
among them. For example, while the
machines weighed from 400 Ibs. to
5 tons, the heaviest machine has the
smallest X-Y-Z work envelope. Dis-
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anufacturers need®oknow the

cussions with the machine makers re-
vealed how they build their machines
to meet specific applications and also
touched on some of the challenges of
small-part machining in general
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A key distinguishing feature of Da
tron Dynamic’s top-of-the-line Ve
lociraptor VMC is its 30"x4(0" 1able.
“There is a lot of benefit in the combi-
nation of the microtooling and micro-

. machining on a large bed,” Schnecker

sard. “A large machine bed permits
ganging multiple parts on the machine
bed and ronning unattended.’

He described the case of a Tennes-

see manufacturer that brought work

Small Parts on a Big Bed

The term “micromachining”™ is often
associated with parts of submicron
precision (see sidebar on page 38). Dr.
Walter Schnecker, president of Datron
Dynamics Inc., Milford, N.H., said not
all small-part machining applications
require supertight tolerances: “There
are many industrial applications that

don't really have the need for fractions
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got micra?

back from the Far East, The work en-
tails cutting out knife handles from a
sheet of aluminum and involves drill
ing and tapping holes, milling pock
ets and beveling edges of 124 handle
halves from a 36"=x24"x'4" sheet of
aluminum. Tolerances are £0.001" for
details and £0.0005" on some hole lo-
cations. Cycle time for a sheet is aboul
3 hours, during which the machine
runs unténded, Currently, the process
runs three shafts. 3%z days a week.
“This i1s not something very flam-
boyant, like drilling
engines,” Schnecker said, “but the un-
tended machining is part of the attrac-
tiveness for using micromachining in

microholes in jet

an industrial environment.”

According to Schnecker, a major
issue in micromachining is maintain
ing the tiny tools required to produce
small part features. "Chip load and
other things aside, the smaller the oo,
the more sensitive it is,” he said. “It's
all about the rpm. The higher the rpm,
the less likely you are to break a tool.”
Schnecker said Datron machines are
designed around a 3-hp, 60,000-rpm
spindle, and the relatively high horse
power enables the spindle to maintain
high rpm while cutting.

In addition to marketing machine
tools, Datron Dynamics also produces
a selection of micromachining tools
for high-speed applications, with fewer
flutes to afford more room for chip
evacuation. Schnecker said: “'We use
the rpm and the centrifugal forces to
make sure we fling the chip away. If
you have a 3"-dia. flycutter and you
catch a chip, that flycutter won't even
notice. If you have a 0.020"-dia. drill
or a 0.040"-dia. endmill, you catch a
chip and the tool immediately snaps.
The smaller the tool, the fasier you
have to go to make sure you fling the
chip out.”

Beyvond the challenges of actually
machining small parts, Schnecker said
that “most customers struggle to hold
them; workholding becomes an in-
trinsic part of the whole microma-
chining work flow.” He noted that the
lower cutting forces involved some-
what moderate the need 1o maximize

rigidity, but gripping tiny parts re-

mains a problem. Because many of

the company’s customers cut sheet
products, Datron developed a vacuum
workholding system called Vacumare,
Schnecker said the system enables a
shop “to just put a piece of acrylic or
aluminum down, cut out all the parts,
turn off the vacuum and the parts are
lying there to be grabbed.”
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Our rod products come with a
unigue advantage: We're part
of Allegheny Technologies, a
world leader in titanium and
specialty alloy production for
aerospace. That means we
can offer more about milling
and drilling tough materials
than anyone in the industry.

Our grades, like FR-12, give
you longer bit life, better
performance, and better
productivity—especially for
high temperature applications
like titanium and superalloys.

Order from one of the largest
product offerings in the
industry. And learn how you
can improve performance and
reduce machining costs.

Call 1-800-221-4273 or email us
at: sales@firthsterling.com.
Firth
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Aflegheny Technologies

The specialized nature of small-pan
machining is requiring machine build-
ers to provide machining solutions be-
vond the machine tool itself. In addition
to workholding, for example, Datron
can provide robotic workhandling sys-
tems to simplify work flow. In a typical
application, a robol picks parts from
a tray and moves them to pneumatic
grippers on the machine’s 4th and 5th

Material. <
Easy Choice.;
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800.221.4273

www.atifirthsterling.com
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got micro?

axes, where they are positioned for ma

chining. When the cycle is complete,
the robot removes the parts from the
machine and places them in a finished
parts tray.

End Rolling Solutions
From ClWinter®

& m BETTER

ERSERIES ™=

CJWinter® introduces a new series of American-
Made end-rolling attachments for thread rolling
applications. The ERSERIES of end rolling attach-
ments features innovative design that provides
high rigidity for longer tool life, better quality
threads, and superior thread roll protection.

* High-strength construction for longer tool life

» One-piece front plate provides superior rigidity, fewer
parts and ensures thread roll protection @
= Carbide bushings supplied as standard equipment
+ Standard rolls available for immediate delivery et s
+ Compact sizes fit virtually any type of machine 1-800-288-T855
including CNC Turning Centers, Swiss, il b vk oo
Multi-5pindle, and others mc Jmmn
* Custom shanks available

I-B00-288-ROLL (7655) * www.cjwinter.com

\iﬁ THREAD ROLLING SOLUTIONS
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This application,
performed on a
Datron Dynamics
VMC, involved
drilling and tapping
holes, milling
pockets, and
beveling edges of
124 knife-handle
halves from a
36"x24"x'%" sheet
of aluminum.
This photo shows
how combining
microtooling and
micromachining
on a large bed
enables multiple
parts to be ganged
and machined
unattended.

gof micro?
handbook with all the speeds and feeds
for different cutters. However, when
you get into what we call *high-per-
formance machining,” we don’t follow
the same rules anymore about speeds

and feeds. It's a different approach.
Twenty-five years ago, when 1 started
out, you set your feed rate until you
broke a ool and then backed it off one
notch, and you felt good.” He added the
sitnation is different wday, “Basically,
all you can do 15 go from experience
and general guidelines, then tweak it
from there.”

Finding the right micro machine
tool for a small-part job starts with
consideration of the part 1o be made,
including its geometric configuration
and the precision required. Then, by
considering the capabilities of the va-
riety of micro machine tools available,
a shop can find the best way to turn out
= small parts in the required volume and
= precision. A
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HOLE-DEBURRING BOTH SIDES IN ONE PASS

Burr-Bye for Mass-Production

® Size 0.0315" ~ 0.797"

® Simple One-Piece Construction
Allows Cutting Tips to Clear Easily

Deburr Master

for Precision Deburring
®m Size 0.0781" ~ 2"

® Replaceable Blade

Used by the leading automobile makers all over the world

All Sizes Available from Stock
Distributor Inquiries Invited

Far East Machine Tool Co., Ltd. - Since 1969
21-7, Okusawa 7-Chome, Setagaya-Ku Phone: 813 3705 2141 Telefax: 813 3705 2144
Toyko 158-0083, JAPAN e-mail: info@far-eastmachinetool.com
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