


feature articles

departments

4 AFiner Point of View
6 Editorial

13 News & Notes

25 Membership Application

27 Announcements
& Products

28 Ad Insertion Rates
30 Things to do Checklist

COVER PHOTO

Photograph of the QXD200 Machine
Tool's small pallet system which utilizes
radio-frequency identification (RFID)
coding to match the tool with the
machining program. This RFID is read
at the machine door and all
appropriate changes (program,
electrode, grinding wheel) are loaded
in to the machine for processing.
Photograph is courtesy of Vollmer of
America Corporation.
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FINER POINTS is the only publication devoted exclusively to the understanding, selection and
application of diamond, cubic boron nitride and related materials. It is edited for recipients who are
involved in some way with these “superabrasives”, either as providers of the materials, producers of
products containing the materials or users of these products (e.g., grinding wheels, dressing tools,
drill bits, saw blades, sawing wires, cutting tools, polishing compounds, CVD film products, etc.).
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... OPTIMIZED
v PGCD TOOL

“owrged |
= i SCOTT RIES, PCD Division Manager
—— Vollmer of America Corporation
PCD Tool Grades Expanded for Use On More Materials
The development of varicus grades of polycrystalline diamond (PCD)
in the early 1970s enabled engineers to accurately machine many new
materials across various industries, While the early PCD tools were
used primarily in turning and grooving applications of non ferrous
compaosites, to laminate flooring and engine blocks. PCD has been
have created an unprecgﬂenfed used in milling cutters, drills, saws and any kind of geometry used in
2 creating chips or machining of materials. The development of these
need for reevaluation of all costs various applications and tool designs was advanced by the
associated with the introduction of laminate flooring in the mid 1980s. This industry
needed diamond segments that were larger than the original 8. 1mm
manufacturing process. For many and 12.7mm discs. As the PCD manufacturers created larger disks of
by A PCD, the per-tip cost also began decreasing, and experiments took
machining applications, the place to optimize this material in new applications
conversion to polycrystalline

diamond (PCD) tools and upgraded Finishing PCD Tools for Various Applications
automation has allowed end users S = : = :

: e As the end user began realizing the benefits of the®PCD materials, the
to remain competitive in this tool praducer was faced with additiongl challenges. How could the

“hardest material known to man” begmachined accurately and with
global market place. PCD tool good surface finish into the varigus geometries needed in these
producers have also had to applications?

Z axis DC powered wire EDMs (alectrical. discharge machines). The
New technology, automated edge quality praduced with lheszs'qr nachic?es Was very rc::u{grli and often
i : .2mm would need [0 be'around off IR order 1o have a useiul tool
operations, and offline surface. Each tool manufagturér developed thair own “secret”

. methods for completing tools. It wasn't until'the mid to |ate 4980s that
programming have enabled many machine tool builders bagan 10 see the need to cleate machines o
of the tool producers to compete address the challehges ereated by PCD
against the lower labor costs in Erosion teghnology, lasers and waterjets have improved fmmensely in

- 2 the last thirty years and[@re nowwery
many areas outside of the United common in shops that prodouce FCD

: tools. However, challanges in pradueing
States. New equipment from the PCD tools still exist, The typical

machine tool builders have processing for diamond tadls consists of
brazing a PCD segment to an existing
addressed many of these steel or carbide tool body. The PCD

- edges are then eroded to size for use in
cﬂ"ce‘ms and Sﬂﬂﬂ&&t{'&tf o woodwaorking applications and prior to
reducing tool production costs. further processing for other types of
uses. In metalworking applications a
ground edge has been preferred in the

past due to the small amount of thermal =
Abave photo is the vertical placement damage that exists from the erosion Phﬂtﬂwlm ﬁfﬁ:"gﬂﬂ
of tool to be processed. process. 9
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Processing Drills and End Mills

Crills and helical end mills (Photo 1) create additional challenges due
to fluting requirements and the complex geometries on the diamond
edges. The early drills were produced by cutting a notch in an existing
drill body and brazing a diamond segment into this channel. The dril
would then be finished so that the PGD segment had the correct
geometries on the cutling edges. Thisrdesign was not.without flaws as
the flat portion of the PCD was difficult ta incerporate into the standard
fluting designs. The same madifications were also made_an helical
end mills, PCD segments would be brazed.in a crude heligal pattern
This pattern would be similar to a series of line segments following the
desired helix as opposaddo a flowingline.

A tew of tha PCD manufacturers saw that potential existed 1o optimize
parts for these applications and/@s a result; the vained technology was
created. With this technology, grooves are cutinto carbide amghfilled
with diamend powder which'is then sintered to form aPCD vein. This
carbide cylinder, with the included PCD vein |sdhen brazed to a
carbide rod for finishing as a drill or end.mill: While this design
addresses many ofithe issues assoegiated with the previous
shortcomings of the “planar” FCD tips, itstill is difficult to process into a
finished tool. Most tool manufagturers required at least two machines to
complete these tools, ©na machina erodes the diamond area fo a near
net shape, and a grinder is used fordfluting, and cylindrical grinding.
Depending on the application, and damage from the erosion process,
another grinding step may be used on the PCD cutting edges.

Photo 2 — Renishaw Probe Verifying Location of
Profiling Tool

New-Age Machine Tools Meet the Challenge
of Finishing PCD

Many of the challenges in processing PCD tools have been addressed
with the newer generation of machine tools. New erosion generators
have been developed that complete eroding of the diamond surface
and have finishes in the range of .2y Ra. Tools eroded with surface
finishes of this type have been tested successfully in many traditional
metalworking applications. In these applications, the elimination of the
costs associated with grinding has helped these producers remain
Photo 3 - much more competitive (Fhoto 2).
Eroding the _ . .
Gash on Drill, he machine tool builders, as well as tool producers recognize that
Profile Tool even though this eroded surface is much improved, it still does not
Being Eraded provide the same tool life as a ground part in all situations. For that
reason, machines have been developed that are capable of eroding
and grinding in the same tool setup. This eliminates

ey Y the need for a second machine, and helps to reduce
- y : . variables associated with run out. The elimination of
GUVOLLMER (==[1'1 [Dic [~} : setting up the tool an a second machine, also permits

the diamond surface to be eroded to within 10-20p of
final size before the grinding action takes place
(Photo 3). This minimal grinding helps to save on
wheel wear which also serves to reduce processing
costs, CNC technology continues to evolve as well.
The newer machines are six axes with all
programmable and capable of simultaneous
movement. The tool designer now has the ability for
the machine fool to reach every segment of the fool
increasing creativity and design.

The added ability to program off line utilizing
modeling software benefits the foal producer, the
sales team, and the end users. Verifying the design
on a simulation software package allows the designer
to check for any machine collisions prior to actua
machining. It allows for the creation and export of the
30 model and normal 2D drawings, these drawings
which can be sent to the customer for verification of

. e R T 3 l size, tolerances, geometries etc. The model can also
. i be sent to the end user for verification in any
Photo 4 - Drill Simulation modeling software (Photo 4) used to simulate the processing of
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materials. Once the program is created and verified, it is easily
downloaded to the machine for processing. Photo 5 shows the drill
simulation of the completed drill on the off line software. Each of the
colors corresponds to one of the geometries selected in the small
purple boxes to the left. Each of the purple boxes represents a module
or subprogram which is linked to the main program. These modules
can be done in any order s0 that processing can be optimized.

Modular Automation Expands Application Capabhilities

Rising labor costs have also driven the need for automation in many of
the production steps associated with PCD tooling. The tool producers
have also communicated that they need choices in the types of
automation depending on demands and tocl requirements from their
customers. As a result, the newer machines have been created with a
modular approach. This approach provides the tool producer with the
option of embracing new technology and expanding the automation
systems of the machines as production volumes ingréase. Modular
automation is achieved in two areas. The first area to benefit from
automation is the holder for the various electrodes and/or grinding
wheels. The ability to hold severalidesigns and change them during
the processing cycle, minimizes any aperatar involvement, once again
helping to reduce operating expenses (Fhoto 5)

EEEEEEERNE] R L.
e

Photo 5 -
Wheel and
Electrode The second area'of interest in‘automating the maching togls s in the
Changer delivery of the guiling tools to be machinedaThis is slightly more
challenging as PCDtools are comman in diameters from 2mm up to
400mm. As expected, the cycledime for processing this assortment of
tools also varies dramatieally. ‘Autormation was developed to.address
hoth the sizewariange with- individual pallets which could also be
maodified @ progess up o 64tiools (Photo 6). Each pallet carrier also
uses RFID technology to'identity the tool Bhis chip is read by the
machine sa that|the correct programvis selected when the tool is
loaded for processing

Cost is not the only factor to be addressed in this highly competitive
environment. Tool designers and end users have continued to request
tighter and tighter tolerances on thése cutting tools, Several years ago
tolerances were discussed in thousandths of an inch; today we
discuss tolerances in terms of microns. A typical human hair is
approximately 75 microns; today requests for tolerances of 5-10
microns are common. The new machine tools are designed to meet
these requirements (Photo 7).

Photo 6 - Pallet System Improved Machine Technology Reaches

Photo 7 — Across All Industries

Vertical Tool

Placement, Although we are in a very competitive market, it is also a very exciting

Renishaw time. Improved alloys in the automotive industries, composite materials

Probe on used in medical equipment, aerospace and ship building continue to

Prafile Cutter, create additional opportunities for the use of PCD tools. The PCD

Brill Bit Length manufacturers continue fo introduce new innovative materials, the tool

Being producers develop new designs, and the machine tool builders

Measured develop new processing technology. There truly

is no end in sight to the things that can be
accomplished as we move forward. l

Visit Vollmer of America Corporation
at the International Manufacturing
Technology Show (IMTS), Booth
#N-6751, for additional information on
their systems and products.

Or, call direct at 412-278-0655,
www.vollmer-us.com
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f""l'l'f""f"\ = PINPOINT LASER

ey w SYSTEMS® INTRODUCES
A NEW FOUR-AXIS

NEW PRODUCTS F(lR GRINDING T0 MICROGAGE RECEIVER

BE INTRODUCED AT IMTS-2010 BY THAT PROVIDES USEFUL

CITCO & GARDNER ABRASIVES ALIGNMENT

CITCO Diamond & CBN Products and Gardner INFORMATION FOR

Abrasives will introduce several new products for EVALUATING AND

grinding applications on booth N-7440 at IMTS- CORRECTING MACHINERY

2010, Sept. 13-18 in Chicago, lllinois. Featured ALIGNMENT PROBLEMS

products will include the new CITCO XL-2010
dressing system and GammaGrind™ grinding ToaSLres o [eal oo X and Y
wheels from Gardner Abrasives. The XL-2010 is ¢ g H

a highly engineered dressing system designed to and their two angular components Plnlent Laser Systems
eliminate dressing tool break-in time for yaw and pitch. The two linear axes .

centerless, angle-head and other grinder applications. The XL-2010 can be ordered  Show how well machinery is aligned along a common centerline and the angular

The new 4D Microgage Receiver

with hand-set diamonds in a specific pattern for consistency in high precision readouts show if parallelism problems are present. The new 4D Microgage Receiver
applications, or random dispersion for applications requiring less precision. The is ideal for aligning lathes, turning centers, spindles, as well as moving linear
XL-2010 is a long lasting, low maintenance, high productivity dressing system slides, rams and pistons, injection molding machinery, moving mechanical sub-
appropriate for a wide range of grinding applications, from small I.D. whegls to assemblies and more. A compact, digital display provides precise linear and

large centerless and cylindrical wheels. Gardner Abrasives will also introduce its angular re_ad_mgs and IS easy and intuitive to use. For more information,

new line of GammaGrind™ abrasive wheels with Alpha-Pore™ Technology for please visit www.pinlaser.com

applications requiring high material removal. “Alpha-Pore” technology produces
wheels with an extraordinarily large porosity that contributes to exceptionally free
cutting performance, enabling GammaGrind whegls to be used in very aggressive
grinding applications. More information visit www.fivesgroup.com/tools

ILJIN DIAMOND CO., LTD. HAS LAUNCHED NTEHTE@H E@TT

Hyatt Regency O'Hare
CHICAGO, ILLINOIS

May 2-4, 2011

L.l l N Two NEW POI'YGRYSTALLINE PRODUCTS An International Technical Conference on Diamond,

FOR IMTs 201 0 IN cHICAGG Cubic Boron Nitride and their applications.

Diamond e is I80N-5B600 with low content cBN for the hard wwwintertechconference.com
machining of hardened steels, and the other is IPOL-XUF Il with a submicron

diamond grain. IBON-SB60O is engineered to offer excellent

thermal stability, fatigue strength and toughness, which are
required characteristics for hard machining. IBON-SB600 is see US at

suitable for continuous to moderately interrupted hard

machining operations on hardened steel. IPOL-XUF Il has

about 90% of diamond content with average grain size below
1-um. Thanks to the proprietary production process, its
mlorostructure shows uniform distribution of grains and
metallic binders. Unlike other
( } PCD grades, IPOL-XUF Il has
bl DOth high wear resistance and
: & high impact resistance due to
Visit Us in Booth W-2536 densely sintered structures.

HIGH PERFORMANCE

TOOLHOLDER FOR

MICRO MACHINING -

SCHUNK is offering the TRIBOS-
RM precision toolholder as the
best solution for micro machining
with the ISQ interface. The one-
piece, rotationally symmetric
design ensures long life of the
machine spindles and the
complete transmission of power.
Compared with heat shrink clamping, the TRIBOS-RM scores
full points with steady tool clamping that will not distort the
toolholder. The user will always benefit from a precise run-out
accuracy of less than 0.003 mm, which is perfect with small

tools for micro machining. The TRIBOS-RM is designed for : i pute umen
high spindle speeds of up to 60,000 rpm in high-speed - llll‘illll
cutting, making it ideal for the high speeds involved in micro- [allle IlIG ﬂm
machining. Sizes IS0 10 D 1 - 6 mm are available. The “profi |||||GI'“||100

balancing grade is G 2.5 at 25,000 rpm. For more
information, visit www.schunk.com

.iizv;i’ii'_&ﬁlﬁiﬂi www.vollmer-us.com
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