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Fig. 1-DIAGRAM OF A TESTER SHOWING FLAT ABRASION ATTACHMENT
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Fig.2-DIAGRAM OF EDGE-ABRASION ATTACHMENT
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FIG. § SIDE VIEW OF TESTER (PANEL REMOVED) WING FLEX ABRASION WITH FOLDING AND TENSION BAR
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FIGURE 6
SURFACE APPEARANCE OF ABRADANT & SAMPLE

EMERY O ABRASION PAPER (UNUSED)

. " " ! (AFTER 500 CYCLES)
TROPICAL WORSTED SAMPLE (UNABRADED)

" - " (AFTER 500 CYCLES)
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PHOTOMICROGRAPHS OF FIBER DEBRIS PRODUCED BY
FLAT ABRASION OF VARIOUS MATERIALS

TROPICAL WORSTED

. R o
DRY ABRASION WITH EMERY O ABRASION PAPER

FIGURE 7

STANDARD VISCOSE RAYON (3 den.)

’

WET ABRASION WITH WATER RESISTANT
ABRASION PAPER NO. 500

FIGURE 9

COTTON

WET ABRASION WITH WATER RESISTANT
ABRASION PAPER

FIGURE 8

HIGHLY ORIENTED VISCOSE RAYON (3 den.)

WET ABRASION WITH WATER RESISTANT
ABRASION PAPER NO. 500

FIGURE 10
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DISTRIBUTION OF ABRASION PRESSURE AND FABRIC
TENSION OF INFLATED SPECIMEN

Specimen

SP =

PA ® Plane of the Surface of Abradant

r = Radius of the Clamped Area

hy = Deflection of the Unflattened Specimen
hy = Deflection of the Flattened Specimen
rg = Radius of Assumed Spherical Balloon

P = Air Pressure Inside the Balloon

L = Load of Abradant

A *® Area of Contact (Abrasion)

K = Tensile Stress in Directions of Thread

(lbs. per 1 inch Width)

The compression component mentioned under (b) above is the nor=
mal pressure under which the abrasion is perfo and is equal to
the test pressure, as has been discussed earlier | equation (1)].
This component, in reciprocal action with the frictional properties
of specimen against abradant, determines the frictional forces and
the energy of friction which is imposed upon the specimen during
test. Further discussion of these actions and reactions and inter=-
pretations of the experimentally determined equation (2) must be
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FIGURE 17

DRY ABRADED SPECIMEN OF TROPICAL WORSTED AT END POINT,
CROSS SHAPED AREA OF ABRASION IS DUE TO THE DIVISION OF
THE RADIAL TENSION BETWEEN THE WARP AND FILLING THREADS

FIGURE I8
FLEX ABRADED SPECIMEN OF COTTON SATEEN SHORTLY BEFORE RUPTURE




A relatively small abrasion area, however, ensures much more
accuracy in the attempt to evaluate visually the progress of
abrasion(3) and to obtain a controlled endpoint which corres~
ponds to & hole in wear. These conditions are met both in

flat abrasion with the pneumatically controlled rotary clamp
and in flex abrasion with the folding bar. Figure 17 is a
macrophotograph of a flat-abraded specimen of tropical worsted
at endpoint, and Figure 18, a sample of a cotton sateen exposed
to flex abrasion. The picture of the latter was taken shortly
before the endpoint was reached by rupture. Both are typical
of the macro-wear patterns and endpoints obtained on the appara-
tus and are similar to known(10,23) macro-wear patterns of
fabrics after service usage.

Enit goods have long presented a difficult problem with re=
gpect to the development of an abrasion test which results in a
uniform wear pattern capable of quantitative evaluation., Figure
19 illustrates that this condition can be met with the new in-
strument even for a loose knitted construction,

FIGURE 19
FLAT ABRADED KNITTED FABRIC AT END POINT
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