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Deep Holes with
a Difference

BY MARK ALBERT

eese & Co, is deasply Involved in desp-haole

drilling. Althaugh the company 's lwo localions
in the Greensburg, Pennsylvania area (nol far
from Pittsburgh) are home to many machining
processes al which it is highly qualified, deeg-hole
drillireg hias been an the area of specialized exper
tise and confidence that sets it apart from other
suppliers that might serve its customers. While
many shops shy away from the challenges of
deap-hole drilling, Leesa & Co. has made il a
mainstay in the range of capabilities needed 1o
process avariety of demanding workpiesces used
in diverse applications.

Mainlaining this diversity is a key part of this
job shop's business strategy. “Getling tied too
closely 1o one industry or one lype of workpiece
iz limiting and risky,"” says company president
and owner, Christian Klanica. “Plus, ahealthy mix
of parts and customer applications keeps our
skills honed and makes work more interesting,”
he adds. However, the company has buill a rep
utation as a lop-nolch supplier of custom heat
sinks and chill blocks, all of which require high-
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precision deep-hale drilling. *It's a nichein which
we are particularly strong, bul one of many man
ufacturing options we offer for precision machin
ing in pratotype or production guantities.” Mr.
Klanica says.

Because the company uses deep-hole drilling
or a dally basiz and was experiencing growth in
orders forits line of custom chill blocks, upgrad
ing its desp-hole tlechnology became a priority
i early 2013, The deep-hole drilling machine thal
had served the company wall for 17 yvears was no
longer able to provide the Nesdbility, efficiency and
rediability the shop neaded,. As the company began
investigating improved deep-hole drilling techno
ogy, the buying leam was determined Lo keep an
open mind.

This cullook led them to consider offerings
from a newcomer 1o the LS. marke!, Precihole
Machine Tools, a machine ool bullder based in
Mumbxai, India. “We were willing lo take this
sompany sefiously because their LS. importer,
Absaolule Machine Tools, takes this product line
vary seriously, That gave us alol of confidence,”
Mr. Klanica says.

In Cetober 2013, Lease purchasead a Xy GVN
251100 deep-hole drilling machine, the first
machine from this builder installed ir the United
Slates. This machine provided significant advan-
tages very guickly upon installation. “We can point
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The majerity of the CNC machines are in tha
original building, which is the larger of the twe.
The second building, occupied since 1898, con-
tains sales and admimistrative offices, as well
as an ample production area whers the deep-hole
drilling machines are located. A Mazak Mexus
4000-1ll HMC, the company's latest machining
canter acquisition, is also locatad here, directly
across from the new deep-hole drilling machine.
For the chill blocks and heat sinks, these two
machines can be operated as a single call
with one oparator. The older deep-hole machine
has bean moved to the back of this shop area
and is occasionally-called into service for
utility purposes,

DEPTH AT THE SOURCES
Precihicle may be new to the United States, but
itis not new to production of hele finishing and
deap-hele drilling machines. The company has
been providing such machines to India, South
Arnerica; Eurcpe and Asia for more than 25 years,
Its products include deep hole drilling equipment
{single- and three-axis gun driling machines, BTAS
STS drilling machines and bore-trepanning
machines), hole finishing equipment (skiving,
honing, reaming and lapping machines) and rifling
machines (button rifling and cut nfling modeals).
Absclute Machine Tools (Lorain, Chig) was
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appoirtad the exclusive importer for Praciholain
July 2013, One of the most suceassful machine
tool importers in the country, Absolute now rep-
resents a range of brands and machine types
Because it recognizes the importance of al.5.-
based staff to handle application engineering,
service, customer support, training and preven-
tive maintenance programs, Absolute was a good
fit for Precihole as a leading Indizan machine toal
builder entering the U.S. market.

Mr. Klanica admits having concerns about
purchasing an overseas machina with no estab-
lished LLE. user base. These cOncerns wera
allayed by three factors, he says. The overall
construction, it and finishofthe deepholemachine
compared favorably to other top-of-the-line
machinas from globally active buillders. Likewise,
many of the major compeneants of the machine
wera from weall-krown LS. or European suppliers,
including Balder for pump motors, Siemens for
the CHC unit, SKF for bearings, Bijur the for
lubrication system and Mayfran for the chip con-
weyor. Finally, the sales and service support from
the importer were charactenzed by exparnenca,
professicnalism and responsivaness.

EARLY RESULTS
Mr. Klanica reparts that the new machine was
installad in one day and nunning at full capacity

Shop owner Chris Klanica
(leff) and machinist Tim
Wolf review programs
for jobs scheduled to
run on the deep-hole
machine. The Siemens
8280 control enables
shopfloor programming
of three-zxis wark,
including automated
routines for bolt hole
circles and other
patterns
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within a week, "We expectad the machine to reflect
the fact that deep-hole drilling technalogy in
general has made the kind of strides in productiv-
ity -and quality that are apparent in other metal-
working processes. But this model in particular
proved to be especially well-suited to our needs,”
he says.

Some of the general aspects of desp-hole
technology that make this process part of a new
era include higher torgue spindie motors, more
powerful CMNC features, better enclosures for
cleaner oparation and more efficient coolant
delivery and filtering. Some of the featuras that

Engineers at the machine
tool builder's Factory
wor ke with Leese to
design-and construct

this custom workhold

ing fixture, Thiz fixturing
sirategy enhances the
producbvity derived from
faster drilling rates.
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Adjustable supports inside the machine opfimize the
positioning of bushings for smooth, straight Z-axis
feed of drillz ag long as 39 inches. When running,
the machine enclosure keeps the high pressure

(1000 pai) conlant contained for clean, safe operation

distinguish the new machine at Lesse include
faster and simpler programming at the machineg
for a lower learning curve for operators, retention
of position ocoordinates in the event of a power
disruption, a collet system that enables shartar
setups and anintemal load meter that stops the
machine before tool wear canresult in brealkage,
among other features

Thetool load monitoring system proved to be
gspeciallyimportant. Concern about ool break-
age forced the shop to be overly cauticus and
consarvative in feeds and speseds with the older
technology. Mow drills can be used at more
appropriate and productive parametars with
safety. This enables the machine to take full
aclvantage of its high-torque capability. That load
meter monitors the current drawn by the drlling
spinde. If the current draw (amperage) reaches
a predetermined level, the machine datacts the
change and shuts down automatically to prevent
damage tothe tool or the workpiece. The thresh-
old for machine shutdown can be programmed
into the CHC legic, and the feedback is continu-




ously shown on the control scraen.

The more precise control of the drilling process
and the stability of the machine structure also
enable the shop to use off-the-shelf deep hole
drills, rather than tools with custom-ground tip
angles on cutting edges that were tweaked for
optimal performance on the older machine. On
the new machineg, standard dnlls can outperform
the custom tooling formerly used by a factor of
3.5, and the shop expects the productivity gain
tareach a four-fold improvement as it gains expa-
rienice with parameter settings. The shop has
usad drills with diameters from 0.1 to 0.75inchin
diameter,

Imitial results with new deep-hole drilling tech-
nology were imprassive. For example, whean
drilling a copper part with five 12-inch holes, the
shop saves 33,3 minutes of machire fime. Whereas
the older technology drilled these holes at 0.6
ipm, the new technology drills them at 0.8 ipm
With the older machine, a 12-inch hole in
copper could be drilled in 20 minutes. With the
new maching, that whole canbe drilled in 12.33
minutas.

Givenan average of 48 copper chill Blacks per
order, the new machine enables 26.66 hours to
be saved per order, a 30-percant reduction in
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ned with a pallet changer. The wo mew

mac be used together as a cell o produce

the chill blocks

machine tire, Although the shop has processad
fewer stael parts on the new maching so far,
similar improvements have been recorded. For
example, a hola in steel was formally drilled at
0.7 ipm. The new real rate is 1.5 ipm. With more
expenence and a strong conrdinuous improvement
cufture, further improvements are expected to
be forthcoming.

PROCESSES CHANGES

M. Martz attributes additional productivity gains
to the engineering input from Precihole’'s factory

Feor example, it designed andbuilt a customn fixture
that enables work pieces tobe setup inmultiple
gangs of three so that three pieces can be com-
pleted in one cycle before indexing. (The 25 table
provides precise positioning for precessing of
multiple part setups as well as prismatic
workpieces). This capability had been demon-
strated with prototype parts prior to purchase

"We could anticipate and prepare for theseresults

It alsa helped tostreamling thie training process,”
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Mir. Martz recalls.

Animpertant benefit of previewing machining
rasults and evaluating the custom fixture and was
aninsight into a basic process change invelving
the nearby HMC. The shop implementad a two-
step process whereby the chill blocks are clamped
two by twio in vises mounted on tombstones
carned by the pallet changer. Inthis first step, the
blocks are squared with a face mill, and then
moved to the fixture on the deep-hole machine,
After the lengthwise holes are completed, the
Blocks refunm to the HMC, where they are remounted
inthe same vises.

In the second step at the HMC, cross holes
are drilled through the side of the Blocks. Once
this step is completed, plugs are welded into the
appropriate side holes to form ong continuous
channel inside the Block, thus enabling it to eir-
culate fluid intermnally to remove heat in end-user
applications such as marine drive transmissions.

Faor more about Precihola hola drilling
machines, call 800-852-FTR25
orwvisit abseolutemachina. com.
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The copper workpieces make two passeson the
HMC—one before and one after the lengthwise holes
are drilied. Vises on the pallet-mounted upright
secure the workpieces for both operations:

Because the desp heles produced by the
Pracihole machine consistently hold tight toler-
ances for straightness, size and location, the
resuits complement the accuracy of operations
on the HMC.

FLEXIBILITY RUNS DEEP

Although custom heat sinks and ¢hill blocks
provide the most striking examples ofhow advanced
deep-hole drilling technelogy has benefited this
shop, they don't tell the whole story. "CMC con-
trel of the X5Y table makes it a very flaxible maching
for hole making operations on prismatic parts,
whether or not the holes can be technically clas-
sified as deep ones,” Mr. Klanica explains.

For example, he says the machine is ideal for
producing bolt hole circles or other hole pattems
on the ends of long workpieces that would be
difficult to process onstandard machining centers.
This flexibility enables the shop to dill balt hole
circles on the ends of aluminum spool valves for
hydraulic applications. The spools required a
5.63-inch diameter circle of six evenly spaced
haoles 0825 inchin dizmeter. A similar application
called for a pattern of fastener holes on the ends
of long steel axle assembiies for railcars. Typically,
the shop uses the same carbide-tippead drills and
low-viscosity mineral ol coolant for "non-deep”
hole-making oparations.

Leese has used the new machine to produce
cootant linesin steel mold bases, to drill lubrica-
tion hiales for grease to reach bearingraces deep
within rotational assemblies, and many other
applications,

Today's deep-hole drilling technology has the
capability and flexibility to make it a mainstay for
the diverse applications found ina broad-spectrum
manufacturing company such as Leese. "We
nead specalized aqguipment for deep-hola drilling,
and we have the skills to make it one of our
specialiies,” Mr. Klanica says. "But we usa it so
much that it has become an ordinary part of
what we consider extracrdinary service for our
customers.' m



