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1. SCOPE:

1.1 This recommended practice establishes a procedure for the application of lang string abrasive
monofilaments fto machined aircraft structures for the purpose of removing burrs prqduced during
the machining @perations. This procedure is typically applicable to aluminum, titanium, and steel, but
usage is not limited to such applications.

1.2 The process is ppplicable to the removal of light machining burrs but will not remove|burrs that have
been extruded py dull cutting tools.

1.3 The process dgscribed responds to an automated brush'deburring method that lends itself to
machine automation and robotic applications and. issapplicable to a wide range of part geometry
variables.
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3. TECHNICAL REQUIREMENTS:

Deburring of aircraft parts has historically been accomplished primarily by hand methods due to the

size, complexity, and part volume variability. This document describes a process which offers a
simplified approach to the automation of the deburring operation. The process is based on the use

string abrasive brushes as the deburring media.

ure from current industry practice of using only the brush tips as the
The brush filaments are lengthened and fabricated into a cylindrical
brce, imparted by the rotational speed of the brush, results in.the"deb

3.1 Process Description:
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3.3.2.1

Grit size for this process should be no coarser than 120 (125 nm). Filaments containing abrasive

grit coarser than 80 (180 nm) grit are not as effective in material removal, due to the larger
particle size, providing fewer cutting edges on the surface of the filament.

3.3.2.2

with 60% to 80% nylon.

3.3.2.3

The filament material is currently available in choices of grit loadings from 20% to 40% abrasive

The filament is also available in nonround shapes, one being rectangular shaped, 0.045 by 0.090

inch (1.14 by 2.29 mm) with similar grit content as round materials. Grit sizes in rectangular
filaments range from 320 to 80 mesh.
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3.3.3

3.34

3.34

3.34

4. RECOMMENDED BRUSH CONSTRUCTION:

4.1

4.2

4.3

4.4

4.5

4.6

The filament material is available from the brush manufacturers in low, medium, and high density
filament concentrations. This is a measure of the amount of filament placed in a given length of
brush strip.

The brushes are currently available in three basic types:

.1 Straight and spiral strip brushes, where the strips of brushes are located along the axis of

rotation.

.2 Parallel order and continuous spiral wrap brushes, where the strips are wrapped in a loose or

tight pitch jaround the axis of rotation.

The following fecommended brush construction is based on the bestresults obtainjed in the
configurationg tested and does not imply that all possible combjnations have been [reviewed.

Abrasive Med|a:

Silicon carbidé provides better deburring effectivenessand longer surface abrasiveg life than
aluminum oxide.

Grit Loading:

Optimum loadjng is 60% nylon carrier t0.40% abrasive material. This combination provides better
deburring effectiveness than a lower abrasive content.

Brush Pack Dgnsity:

A medium denjsity brush fill.is recommended as an economic optimum. The heavy|density brush is
more aggress|ve but not.enough to offset the increased material cost.

Brush Trim Lengtht

The brush trin :Ullyt:l istheeffective :Ullutil of-the-fitament-fromthe mandretdiameter and should be
not less than 3 inches (76 mm) longer than the highest edge from the base of the part to be
deburred.

Type of Brush:

The type of brush construction is primarily dictated by the part configuration and the degree of
deburring aggressiveness required. The strip type is recommended for deburring the under edge of
protruding surfaces where maximum wrap-around is required. The continuous tight spiral wrap is
recommended where maximum deburring aggressiveness is required on parts without overhanging
edges.
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5. PROCESS PARAMETERS:
5.1 Deburring Angle:

The deburring angle is defined as the angle of the edge being deburred to the rotational axis of the
brush.

5.1.1 The recommended angle is 45° with respect to the edge being deburred. The tests results indicate
that the material removal rate remains relatively constant between 0° and 30°, decreases slightly
between 301 and 45°, and declines rapidly beyond 45°.

5.2 Brush Speed:

Speeds betwden 400 and 500 rpm provide acceptable material remoydlrates and pdge radiusing
between 0.010 to 0.040 inches (0.25 to 1.02 mm). Speeds above 600 rpm are not fecommended
with the long gtring process. Speeds above 600 rpm result in veryapid fatigue failure of the brush
filaments with|little increase in deburring effectiveness. Highef speeds also decreage the brushes’
conformity to part geometry, as well as leading to overheating of the filaments and fa tendency for
smearing of the nylon onto the work surface.

5.3 Lubrication:

The use of wdter or other liquid coolant media.is'not recommended with the long s{ring deburring
process. Watgr decreases the deburring effectiveness. The flexibility of the brushes| coupled with the
low brush spepd, does not cause excessive heating of the surface.

5.4 Brush Oscillatjon:
Brush oscillatipn is not recomfended in this process. This process is based on a drgw and file action
of the filamenf{s, requiring the filament to remain in contact with the edge during the process.

Oscillation tends to pull-the filaments away from the edge, decreasing the deburrinpg effectiveness.

5.5 Deburring Eff¢ctiveness:

The deburring effectivenessis dilcbﬂy retated-tothe glit sizeTbrush dcllbity, brostrrpm, material, and
feed rate.

5.5.1 The material removal rate decreases as the abrasive wears flush with the filament diameter and
then remains constant until the filaments wear out. In-process inspection is recommended. Feed
rates shall be regulated to maintain acceptable deburring levels.

5.5.2 The deburring rate on 7075 aluminum alloy (with the process conditions the same) is
approximately twice that for titanium or steel.
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