AATCC Test Method 93-2005

Abrasion Resistance of Fabrics: Accelerotor Method

Developed in 1959 by AATCC Committee
RA29; revised 1966, 1984, 2005; re-
affirmed 1974, 1977, 1989; editorially
revised 1978, 1985, 1986, 1995; editori-
SHK 4revised and reaffirmed 1994, 1999,

1. Purpose and Scope

1.1 This test method is intended for
evaluating the resistance of fabrics and

other flexible materials to abrasion (see
14.1).

2. Principle

2.1 An unfettered fabric specimen is
driven by an impeller (rotor) along a zig-
zag course in a generally circular orbit
within a cylindrical chamber, so that it
repeatedly impinges on the walls and
abradant liner of the chamber while at the
same time being continually subjected to
extremely rapid, high velocity impacts.
The specimen is subjected to flexing,
rubbing, shock, compression, stretching
and other mechanical forces during the
test. Abrasion is produced throughout the
specimen by rubbing of yarn against
yarn, fiber against fiber, surface against
surface and surface against abradant.

2.2 Evaluation is made on the basis of
weight loss of the specimen or grab
strength loss of the (woven) specimen
when broken at an abraded fold line.
Generally, flat woven fabrics may be
evaluated by either method. Tufted and
other fabrics with raised surfaces, and
knit fabrics, are evaluated by the weight
loss method.

2.3 Changes in other fabric characteris-
tics may also be useful for evaluating
abrasion resistance with the Accelerotor
(see 14.13).

3. Terminology

3.1 abrasion, n.—the wearing away of
any part of a material by rubbing against
another surface.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The pre-
cautions are ancillary to the testing proce-
dures and are not intended to be all inclu-
sive. It is the user’s responsibility to use
safe and proper techniques in handling
materials in this test method. Manufac-
turers MUST be consulted for specific
details such as material safety data sheets
and other manufacturer’s recommenda-

tions. All OSHA standards and rules
must also be consulted and followed.

4.1 Good laboratory practices should
be followed. Wear safety glasses in all
laboratory areas.

4.2 The door of the Accelerotor must
be kept closed whenever the motor is run-
ning. Manufacturer’s safety recommen-
dations should be followed when operat-
ing laboratory testing equipment.

4.3 A face mask is recommended for
operators who work regularly with the
Accelerotor to guard against inhalation of
fiber dust.

5. Uses and Limitations

5.1 The results obtained by this method
are affected by duration; the size, shape
and angular velocity of the rotor; and by
the type of liner used. These effects are
interrelated, and testing conditions may
be varied to produce different degrees of
abrasion in a test specimen. For example,
it may require only 2 or 3 min at 209.44
rad/s (2000 rpm) with the standard offset
rotor to produce a reasonable degree of
abrasion in a delicate or fragile fabric,
while a heavier or more durable fabric
may require 6 min at 314.16 rad/s (3000
rpm).

5.2 When fabrics curl or, for other rea-
sons, do not move about freely in the test
chamber, testing should be discontinued.

5.3 The results of this test should not
be equated with service life.

6. Apparatus and Materials

6.1 Accelerotor (Fig. 1; see 14.2)
equipped with the following parts:

6.1.1 Rotor, offset (elongated S-shape),
114 mm (4.5 in.) (Fig. 2) (see 14.3 for de-
scriptions of alternate rotors).

6.1.2 Collar insert, plastic, lined with
3.2 mm (0.125 in.) polyurethane foam.

Fig. 1—Accelerotor fitted with abrasive
liner over foam rubber cushion and
with 114 mm (4.5 in.) S-shape rotor.

Fig. 2—Elongated S-shape rotor.

6.2 Liner, fine abrasive, 500J grit alu-
minum oxide cloth (see 14.2; an alternate
abrasive liner is described in 14.4).

6.3 Neon lamp or other stroboscopic
device (see 14.2).

6.4 Timer, automatic, accurate to £ 1 s.

6.5 White glue, such as Elmers Glue-
All, in squeeze bottle.

6.6 Pinking shears and marking tem-
plates, or cutting dies (see 14.9).

6.7 Brush, nylon, for cleaning Accele-
rotor chamber (see 14.2) or small porta-
ble vacuum cleaner for chamber and
specimens.

6.8 Thread, size E, Type I, Class 1 or 2,
Fed. Spec. V-T-295 (see 14.5).

6.9 Cotton fabric, 80 x 80 print cloth
(carded yarns) 1.2 m (46 in.) wide, about
8 m/kg (4 yd/lb), bleached and desized,
free from blueing, optical bleach or fin-
ishing materials (see 14.6).

6.10 Analytical balance accurate to
+0.001 g.

7. Test Specimens

7.1 In the absence of applicable speci-
fications, take a minimum of three speci-
mens from each sample to be tested not
nearer the selvage than one-tenth the
width of the fabric or 64 mm (2.5 in.). Se-
lect specimens that are representative of
the whole sample to be tested.

7.2 Size of Specimens.

7.2.1 Method A (Evaluation by weight
loss)—Cut specimens of heavier or bulk-
ier fabrics smaller than those of lighter
fabrics to minimize variations in impact
produced when the specimens hit the
chamber wall or abradant liner. Table I is
a guide to the relationship between fabric
weight, in grams per square meter
(ounces per square yard), and specimen
size. Specimens may be taken with the
edges parallel to the warp and filling
(courses and wales) or on the bias.

7.2.2 Method B (Evaluation by
strength loss)—The specimen size is 100
X 150 mm (4 X 6 in.) with the greater
dimension in the direction of the yarns to
be broken. Take specimens with their
edges parallel to the warp and filling
yarns.
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Table I—Selection of Specimen Size

Weight Range Size of
of Fabrics? Specimens®
300-400 (9-12) 95 (3.75)
200-300 (6-9) 115 (4.5)
100-200 (3-6) 135 (5.25)
less than 100 (3) 150 (6)

2 Grams per square meter (ounces per square yard)
® Millimeters (inches) square

7.3 Specimen Preparation.

7.3.1 Method A—Cut a specimen with
pinking shears or die (see 14.9). If woven
fabric is die-cut parallel to yarns, ravel
3.2 mm (0.125 in.) along each edge.
Place the specimen on plastic sheet (to
protect bench top) and apply a 3.2 mm
(0.125 in.) strip of adhesive to each cut or
raveled edge (Fig. 3) (see 4.3 and 14.10).
Allow the adhesive to dry at room
temperature.

7.3.2 Method B—Cut specimens 100 X
300 mm (4 x 12 in.) (twice the length re-
quired for the grab breaking strength
test). Number each specimen at both
ends, and then cut in half. Use one half
for a control to determine the original
grab breaking strength, and the other to
determine grab breaking strength after
abrading. Apply adhesive to the edges of
the specimens to be abraded as in Method
A. Then fold each specimen perpendicu-
lar to the long dimension and 50 mm (2
in.) from one end, making it into a 100 X
100 mm (4 X 4 in.) square. Attach the 50
x 100 mm (2 x 4 in.) flap with a seam 6
mm (0.25 in.) from its edge to the body of
the specimen (Fig. 4). Use 4 stitches to

the centimeter (11 stitches per inch) (see
14.5).

8. Accelerotor

8.1 Adjustment of Tachometer.

8.1.1 Rotor—Select and install appro-
priate rotor. The 114 mm (4.5 in.) offset
rotor is standard) (see 14.3).

8.1.2 Neon Lamp—To check the accu-
racy of the tachometer, the neon lamp is
used as a simple stroboscope to view the
spinning rotor. With the test chamber
door closed and the neon bulb held close
to the window of the door, the rotor gives
distinct patterns at several useful speeds.
With some practice, the following pat-
terns will be recognized: If the neon lamp
is being operated on 60 Hz AC, at 188.50
rad/s (1800 rpm) the rotor appears as a
stationary distinct two-bladed figure. At
377 rad/s (3600 rpm) the hub of the rotor
appears as a stationary blur, with two
slight lobes apparent on the sides of the
hub. If the neon lamp is operated on 50
Hz AC, as in many European countries,
the above described test patterns will ap-
pear at 157.08 and 314.16 rad/s (1500
and 3000 rpm). If the tachometer does
not read the appropriate speed, turn the
small screw on the dial face to correct it.

8.1.3 Stroboscope—Set the stroboscope
dial at 314.16 rad/s (3000 rpm). Close the
Accelerotor door, turn the unit on, and
bring the speed of the rotor to a point at
which it appears as a stationary, two-
bladed figure. If the tachometer does not
read 314.16 rad/s (3000 rpm), turn the
small screw on its dial face to correct it.

8.2 Liners (see 14.4).

8.2.1 Installation of Liners—Place

Fig. 4—Specimen prepared for testing
by Method B.

liner into collar insert and, with the fin-
gers, work liner around the insert wall
until it fits snugly and smoothly without
any crease.

8.2.2 Break-in of Fresh Liner—Insert
the prepared collar insert into the Accele-
rotor equipped with the selected rotor.
Break in the abrasive liner by running two
successive 114 mm (4.5 in.) square speci-
mens of 80 x 80 finish-free cotton print
cloth (see 6.9), edged with adhesive.
Close the door, start the Accelerotor, and
maintain rotor speed at 314.16 rad/s (3000
rpm) for 6 min. Replace with the second
specimen and continue until total running
time is 12 min. Stop the Accelerotor and
remove the specimen. Brush or vacuum
the abrasive liner to remove detritus.

8.2.3 Reversal of Line—For greater re-
producibility, it is recommended that af-
ter six test specimens have been run, the
collar assembly be removed from the Ac-
celerotor and reversed so that the rim
which was next to the door is placed at
the back of the chamber.

8.2.4 Change of Liner—It is recom-
mended that an abrasive liner be dis-
carded after 12 specimens have been run.
If the liner has not been subjected to se-
vere duty, it may be used for more than
12 tests. To check the condition of a liner,
determine the weight loss of finish-free
80 x 80 cotton print cloth (see 6.9) at the
beginning of a series of tests and after in-
tervals of six test specimen runs. The life
of some abrasive liners can be extended
to a considerable degree by laying them
on a flat surface and scrubbing them with
the nylon brush and soapy water to re-
move finishes or other materials depos-
ited on them by some fabrics. After
washing, the liners should be thoroughly
rinsed with water and dried before their
effectiveness is rechecked.

9. Conditioning

9.1 Let prepared specimens reach ap-
proximate moisture equilibrium in the

standard atmosphere for preconditioning
and then condition t in the standard
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Fig. 3—Application of adhesive (see 6.5) to pinked edges
of specimen from plastic squeeze bottle.

124 TM 93-2005

Copyright © 2006 American Association of Textile Chemists and Colorists
Full document details: AATCC 93 2005


http://www.avadocuments.com/doc/aatcc-93-2005
http://www.avadocuments.com/doc/aatcc-93-2005

