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high-speed carbide cutters and
ceramic tools, along with the
higher peeds of modem machines, made the dry cutting
process possible. One dry hobbing machine can replace two
to six. conventional machines,
depending upon the hardness
of the steel be:ing cut,
One tremendous side benefit oflhis technology is environmental friendliness. Not
only are coolant purchase
and disposal costs eliminated,
but there is al a the added
benefit of cleaner air on the
production floor, Some of the
chief proponents of this technology arelhe
operators
themselves, who can work in
a cleaner environment when
dry cutting. Shop personnel,
floors and equipment. are not
covered with coolant at the
end of the day. There is also a
reduced. fire hazard since
flammable oils are no longer
needed. Bacteria and corrosion from water-soluble coolants are also eliminated. A
final benefit of dry hobbing
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the simplification
of the
process, as parts do not require wa hing,
Ceramic (lr Carbide?
The cost-effectiveness of
ceramic hobs is still subject to
debate, especially since currently no domestic manufacturer makes these hobs .. Most
of the testing and research
being done by the domestic
automotive industry is now
focused on carbide hobs (although Fiat-Italy, and ZF in
Europe are testing ceramic
hob capabilities). At the moment, ceramic hobs are very
expensive, more sensitive to
correct setup and calibration
than carbide hobs and difficult
to sharpen. However, new
coatings are being tested that.
may significantly
their performance.

ICONTROilS
What's Involived?
Dry hobbing is much more
complicated
than simply
"turning off the coolant" In
addition to the CUlling tool,
three design factors must be
con idered, The machine itself needs to carry away hot
chips efficiently so the geometry of the workpiece is not
affected. Also, the machine's
chip chute must not inhibit the
chip. The chute design is
therefore much steeper than
that of a conventional machine (see Fig. 1).
The machine des.ign must
ensure thermal stability, since
there lis no coolaru in the machine bed to carry away the
generated heat. Dry bobbing
machines are designed with
special internal ribbing for
thermal stability. They are
generally quite heavy and incorporate special steep walls
around the table. The rnachines also include an integrated chip conveyor to keep
the heat of the chips from. accumulating in the machine
and to maximize the speed at
which the chips are removed
from the machine for disposal. In some cases, the
manufacturers of the machines are using special vibration panels underneath the
workpiece to accelerate chip
removal, Finally, the machine
must be capable of high cutting speeds. The machine's
eNe-controlled,.
integrated
automation must support the
shorter machining cycles of
these machines.
The feeds and speeds of
the machine, along wilh the
number of starts in the cutting
tool, need to be optimized to
obtain a chip thicknessthat
cam carry tile heal. away from
the part. The machine must be
capable of a minimum hob
speed of 3,000 rpm and a

table speed of at least 500
rpm, Engineers carefully select the appropriate motor
sizes for these machines in
order to ensure that sufficient
torque is available to cut the
proper chip depth efficiently.
As :new carbide compounds
are developed, the hob and
table speeds will be pushed
even higher.
Machines for dry hobbing
need to incorporate modem,
preferably digitally controlled
motors capable of supporting
the dynamics in this highspeed application ..The speed

compensate for inherent machine temperature instability
with special coolant muting or
by using the CNC to perform
electronic compensation, although neither method was
very reliable. Dry cutting requires that the machines have
an inherent thermostability,
and, therefore, the machine
does not need electronic compensation devices,
Most of the heat generated
in the dry hobbing process (as
much as 80%) is carried away
with the chips. Gears generally come out of the machine
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