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BY JOHN D. MANLEY

HEDG your hets on the future

A new grinding process, known as
High Efficiency Deep Grinding, or
HEDG, promises to provide true
abrasive machining and give conven-
tional cutting tools some tough
competition in the near future.

HEDG is just one more advance-
ment in a scries of recent dramaric
changes in grinder dtsign. Likewise,
in process development, we have
seen grinding wheels move from
conventional abrasive technology to
superabrasives,

In the bartle for cost savings, many
manutacturers have found creep-
feed grinding — where relatively
deep cuts are taken at feed rates of
0.04 to 1.2 in/min — o be a boon
to productivity. But, it has its limita-
tions. The process peaks at about
8,50} sft/min.

However, recent research has
found that when creep-feed grinding
15 done a2t 20,000 sft'min and above,
an interesting phenomenon occurs
— workpiece materials mysteriously
change and tremendous metal
removil rates (MBRR) are realized.
ThF results are MRR of 5 to 200
in, /min, per in. width of wheel,
compared with (L01 to 1 in. /min,
per in. width of wheel with conven-
tional creep-feed grinding, This is
the process known as HEDG.

HEDG has been rescarched
domestically at upwards of 40,000
sft/min and is now reported o have
broken 100,000 sft/min in Europe,
Dhue to extreme sft/min, the follow-
ing machine and process characteris-
tics are of utmost importance for
successful HEDG grinding imple-

mentation: machine rigidity; higher
horsepower (150 h.p.); higher speed
spindles; superabrasive wheels; high
coolant velocity with 400 psi or
greater; rotary dressing systems; and
in-process balancing systems,

In production, HEDG grinding
superabrasive grinding wheels wre
essential, Ferrous materials require
cubic horon nitride (CBN) wheels
that are available in a variety of
honds.

Plared CBN bonds use single or
very thin layers of abrasive, limiting
the truing and dressing options.
Plited wheels also require high con-
centricity between wheel bores and

and excellent form stabilicy. These
higher concentration wheels are well
suited for high-volume ferrous
material grinding where rotary dia-
mond truing is available. Coupled
with rotary disk dressers, vitrified
CBN wheels can gnind to specifica-
tion accurately, allowing statistical
process control to be implemented
effectively, Such high concentrations
have also required machine rool
builders to implement “scrubber
lines” that direct conlant perpendic-
ular to the wheel surface at pressures
of 300 o 1,000 psi, to provide a
more porous wheel for effective chip
evacuation. Vitrified CBN wheels,

Advanced abrasive machining techniques,
like HEDG, are challenging
conventional cutting tools,

profiles, Using plated CBN wheels,
traverse HEDG has become com-
monplace for manufacturing both
diesel engine camshafts and dynami-
cally balanced transmission shafts,
Plared CBN accounts for shout 60%
of the HEDMG grinding wheels con-
sumed and currently represents the
fastest growing superabrasive market.

Vierified CBN bonds are struc-
tured with clay or feldspar, which
fuse at high temperatures to form a
glass-like structure. With concentra-
tions from 125 to 200 commonly in
use today, these wheels are extremely
strong, providing superior finishes

used in plunge HEDG, are success-
ful in eliminating turning for punch
and out-of-round component manu-
facturers. Vitrified CBN is most
commonly used due to its high
strength and excellent rigidity.

Advanced abrasive machining
techniques, like HEDG, will chal-
lenge conventional cutting tools in
the furure,

Jobn D. Manley is the president of

Machine Tool Systems Ine. of Torento.
For more grinding information login to
Bétpetann mtieanada. com
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