A Basic Guide to
Deburring and
Chamfering Gears
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and chamfering are no longer Just a matter
I
of cosmetics. The faster speeds at which
I
transmissions run today demand that gear
teeth mesh as smoothl.yand accurately as possible
to prevent premature failure. The dem~d for quieter gears also requires tighter tolerances. New heat
treating practices and other secondary gear operations have placed their own sets of demands on
manufacturers. Companies that can deburr or
chamfer to these newer, more stringent specifications-and still keep costs in line-frnd themselves with a leg lip on their competition.
Wheels or Brushes?
The choice of grinding wheels or power brushes for deburring depends on a number of factors:
the type of gear, the material used, the part print
requirements, the gear configuration and. the customer's specifications. tooling co IS and production requirements. In general we prefer to use
brushes for deburring because:
1. They create les grit and dust and cause
fewer cleanup problems than grinding wheels.
2. They normally give better tool life.
3. They do not require a precision setup,
However, keep in mind that while a power
brush can deburr and provide a radius on the
I

I

fig. 1 - Deburringa helical pinion gea.J"with power brushes.
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tooth, it cannot cut a chamfer. If specs call for a
specific chamfer, a grinding wheel must be used.
The particular material of the gear in question
also plays an important role in choosing a wheel
ora brush. Cerrain materials, such as plastic or
nylon, are "gummy," that is, quite soft. If burrs are
removed from such material by grinding, the
process often simply rolls the burr into the tooth
nanl<. The grinding wheel also has a tendency to
load up, significantly shortening its usable life.
Such materials are prime candidates for brush
deburring, as are "green" gears.
Which Bliush Should You Use?
When selecting the proper brush for a particular application, first keep in mind the type of gear
tooth to be deburred. The type of gear will determine how to set up the brush. The severity of the
burr will determine the type of brush 1.0 use .. In
general, the more severe the burr, the more
aggressive the brush should be. Fig .. I. illustrates a
helical pinion with a straight spline on one end. In
this case, two standard three-inch-diameter wire
brushes attack the gear from different directions,
eliminating all burrs in that area. Fig. 2 illustrates
a spur gear with a three-inch, nylon-.impregnated.
180-grit brush following a grinding wheel. The
brush is positioned on top of the gear teeth in such
a way as to perform an action similar to, surface
grinding, which allows both sides of the gear
sooth profile to be worked.
Choosing the Right Grinding Wibeel
The diametral pitch must be considered when
selecting the proper grinding wheel. The wheel
must. be as wide as possible, but less than the
width of the gear tooth 1'00t. If it is not, the grinding wheel will ride down the gear tooth flank and
begin grinding the adjacent tooth flank, missing
the tooth root. Use the finest grit possible given
the particular gear being ground. This will give
the best grinding wheel life.
How smoothly the grinding wheel enters the
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er positioning, grinding wheel life will drastically
improve and chamler consi tency wil] also improve.
Align the grinding wheel. £0 the censer of the
gear (see Fig ..5).. The grinding wheel can be operated from either the right- or left-hand side of the
gear. Remember that the gear rotation must be
away from the grinding wheeL .In some cases,
positioning the grinding heads will allow deburring of both sides of the gear simultaneously while
rotating 180 This will increase production.
Extreme concentricity ofthe gear is not required,
0
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deeply.

because the grinding or brushing head "floats." The
head assembly is mounted on a fulcrum" and a column of air provides the counterweight
After the valve is energized and! the grinding or
brushing head enters the workpiece, the air pressure i.sreduced. This allows freedom of the head.
The head can be easily lifted by hand, depending
on the amount of air still supplied (normally 25
psi). ln this way anything rotated under the head
raises or lowers the unit. So up to a certain range,
the floating head follows whatever profile is Linder
it. For additional ranges, we've added special
cams. These cams are integrated into the grinding
or brushing heads •. allowing irregularly shaped
parts lobe deburred,
Deburring Helical Gears
Helical gears up to a maximum helixangle of
approximately 30° can be deburred, A rather flat
chamfer can be expected. Setup for these models
is similar to that for spur gears. The point of con(act ohile wheel on helical gears must be reduced
to prevent. scuffing one side of the gear nank (see
Figs. 6-:7).
When grinding helical gears, the grinding
wheel angle must match the helix. angle of the
gear tooth be.ilflgchamfered (see Fig. 8). If the
angle i too flat, the grinding wheel will ride over
the top of the gear loath and will not properly
chamfer the comer of the gear tooth flank. If the
grinding, wheel angle is too steep, it will drop off
the gear tooth and scuff the adjacent gear tooth
flank. The rotation of tile gear must be such that
the whee] grinds up the acute angle and down the
obtuse angle. This procedure' will produce a uniform gear tooth chamfer. The proper procedure
used to top- and bottom-grind a helical gear
simultaneously
is to reverse the direction of the
work spindle. This can be completed in one automatic cycle. If the gear teelh specifications are not
stringent, both top and bottom grinding can be
accomplished
simultaneously,
increasing gear
production.
If customer specs allow it, power
brushes can be used.
Deburring Spiral Bevel Gears
The alignment of the grinding wheel to spiral
bevel gears is similar to other gears with the folllowing exceptions;
•. Instead of aligning the grinding wheel with
the centerline of the gear, it should be positioned
on the gear tooth root that is closest to being parallel to' the grinding wheel (see Fig. 9, View A).
• The pivot angle "Z" should be approximately
15° from the gear face being chamfered (see Fig.
9, View B).
On spiral bevel gears, both the heel and toe can
be debarred simultaneously
using two grinding

heads (see Fig. 9, View C).
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Delmrring Square Slots or Splines
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For more information about .Redin Corporation,
please circle Reader Service Number A-127.

Tell Us What You Ihink",(f you found this article of
interest and/or useful. please circle Reader Service
Number A-128.

Flg, n - Setup for deburring square slots or splines.
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