tiona grinding, where the grinding wheel
is gradually lowered as it reciprocates
over the workpiece, the CF grinding
machine plunges aformed grinding wheel

deep into a workpiece and then
economically moves the piece under the
wheel, yielding a finished part in only
one pass. The grinding whed's form is
automatically maintained by frequent
dressing.

Further, unlike milling where multiple
operations might require multiple setups
with different tooling, AF can design
innovative fixtures to process multiple
operations or even multiple parts
simultaneoudy, rather than be
constrained to sequentid operations or
batch processing. This, of course, makes
the operation more efficient and shortens
cycle times.

Surface finishes achieved with CF
grinding are normaly much better than
those obtained with conventional grind-
ing, and the process typicaly does not
leave troublesome burrs, Harig noted.
Indeed, the process is described as a
manufacturing technique combining rapid
stock removal rates, complex part
geometry and superior surface finish.

Other CF grinding benefits include:
improved part quality due to the CF
process ability to hold extremely tight
tolerances; elimination of part distortion
during heat treating because parts are
ground after hardening; improved fatigue
resistance because the process interjects
such mild resdua compressive stresses;
shorter lead times and lower inventories
due to fewer manufacturing steps and
reduced need for work
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Creep-feed grinding's
ability to remove a large
amount of material in
one pass, as shown by the
depth of cut in the
partially machined gas
turbine blade dovetail
section at right, helps
make the process very
cost effective. Completed
part after all cuts have
been made is shown at
left. AF engineers the
machining routine
needed for  each
completed part.

in process and finished goods inventory;
and applicability to almost any materia
including al steels, dloys carbide and
ceramics.

Tremendously high forces are gener-
ated during CF grinding, requiring ma-
chines specialy designed for rigidity and
power. "The negative point about creep-
feed grinding .if it can be considered a
negative point .is that the equipment to do
it economically is very expensve"
explained AF Product Manager Neil Fehr.
"The average machine with adequate
support features costs around US$500
000, and machines can cost as much as
US $l million. The machines are aso
costly to maintain and are best run by
experienced specidists. There are few, if
any, user-friendly books on the process,
which has dozens of variable parameters
happening all a once."

Most of Abrasive-Form's CF grinders,
which range from 4 kW to 78 kW, are
Magerle and Blohm CNC units with
Siemens, GE Fanuc or Allen Bradley

controls. Alsoincluded are Edgetek, Jones
& Shipman and Bridgeport Harig
machines.

Currently, according to Fehr, AF has
had its greatest successesin industries like
turbine component manufacturing and
aerospace where parts contain high nicke
alloys .because tools to mill or broach
them ae very expensive and cannot
consistently hold CF grinding's tight
tolerances of as small astwo microns.

As a leading subcontractor to the gas
turbine industry, AF .which is ISO 9002/
AS9000 certified .said that since
1988 it has machined over 500,000 tur-
bine blades, buckets, vanes, nozzles and
shrouds. Customers include GE Power
Systems, Rolls-Royce Energy Systems,
Siemens Westinghouse and GE Aircraft
Engines.

AF offers a wide range of grinding-
related services to suit its customers' re-
quirements. It can, for example, smply
grind a customer's blanks or supply him
with completed parts. The company,
which is wel-known for its inhouse
tooling design and production, can aso
design and build tooling to meet the
customer's  specific manufacturing
objectives.

"In contrast to our customers, Creep-
feed grinding is Abrasive-Form's core
competency,” said Kummer. "From the
cost standpoint, we can often bring our
years of experience, our highly capable
people and our up-to-date machines to
bear on our customers' precision linear
form grinding requirements more cost-
effectively than they could do it
themselves.

CIRCLE 71 ON READER SERVICE CARD

. The formed CF grinding whee! is
. lowered into place to grind the
gas turbine blade dovetail form
L on the rough casting. This view
| shows the wheel raised above a
| just-finished part. Abrasive-Form
| uses proprietary tooling design
~ concepts to optimally secure
tooling.



