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CONTEXT
CONSULTANTS TGO THE TUFTED TEXTILE INDUSTRY

113 South Cedarbrook Drijve, Auburn, Alabama 36830

MEMORANDUM REPORT
- LAB TEST: REPORT” FOR ENDURO SHADE

1. Burst Strength 8. Mildew
2. Tear Resistance 9. Grommett Tear*
3. Tensile Strength and 10. Seam Strength
Elongations 11. Solubility (resistance}
4, Electrical Conductivity in solvents (included
5. Abrasions as part of 7). :
6. Cold Flex 12. Softening Temperature
7a. Auto Solvent Resistance 13. - Oxygen Index
b. Householid Solvent (flammability)
Resistance
c. Industrial Solvent
"~ Resistance

A discussion of the results of these analyses follows:
DISCUSSION

1. Bursting Strength

The fabric was tested for bursting strength by ASTM Method D231.
The bursting strength of the shade cloth exceeded the measuring
ability of the Mullens Burst Test apparatus. The results would in-
dicate that the fabric would fail in the bursting mode only after
the breaking strength of the component threads had been exceeded.
Therefore, it is doubtful that a bursting failure would occur prior
to total destruction of the fabric by exceeding its tensile strength.

2. Tear Resistance

The tear resistance of the material was tested according to
ASTM Method D1424 using an Elmendorf instrument. As with the burst
- test, the tear resistance of the fabric exceeded the instrument's
ability to measure. The fabric was.also subjected to a "Grab Break"
method, employing the Instron Tensile Test apparatus, (ASTM 02261),
in an effort to determine its tearing propensity. Even this tech-
nique was unable to measure a definite "tearing" in the fabric.

* Including several reinforcement variations.
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13. Oxygen Index (Flammability)

The oxygen index, or the amount of oxygen required to achieve
burning, was measured by ASTH 02863 (Modified). The oxygen index
yalue for both warp and filling directions was 24.0. Copious amounts
of smoke were generated during this test. This indicates that more -
oxygen than is available in ordinary air is required to maintain >
combustion. Therefore, this material would fail the vertical flame
test, which 1is considered the most severe test for flammability of

fabrics.

In order to verify these results, the fabric was tested in the
vertical flame test according to FF-73 (Children's Sleepwear Standard).
The results gave a char jength in the warp of 3.5 inches and 4.8
inches in the filling. This material would, therefore, pass the
FF-73 Children's Sleepwear standard Test which is the most severe
flammability standard presently in force. 1t is our opinion that
the material is non-flammable. Any labeling about flammability,
however, should be done with good legal advice. This area is
fraught with danger for the unsuspecting manufacturer. For example,
to label a sample as passing the Children's Sleepwear Standard

" (FF-73), one needs to maintain certain records and test each lot

on a prescribed basis. '

For Context . =
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Instead, the sample distorted and yielded only at the tensile
strength of the fabric. The results would indicate that the fabric
has unusually good tear resistance and that failure of the fabric
would occur prior to any actual tearing.

- 3 Tensile Strength énd Elongation

Ten breaks to failure were determined on two-inch wide samples
in both filling and warp directions. The tests were run according
to ASTM Test Method D1682. In this test, the samples are pulled
apart under load until failure occurs. The breaking strength {pounds)
and resulting elongation {percentage) follows:

MODE STRENGTH RANGE  ©  ELONGATION RANGE
Warp . N0 105 - 118 31.6 27.7 - 37.0
Filling 105 94 - 112 34.0 29.8 - 38.1

The results indicate a very strong fabric having good uniformity
(range data). From the area under the stress/strain curve, the
fabric also appears to have a high degree of toughness and, hence,
excellent impact resistance. The fabric will have high breaking
resistance even after the fabric has become permanently distorted
by tensile loading below its breaking strength.

4. Electrical Conductivity

The sample has very low static or electrical conductivity and
is classified as a non-conductor. .

5. Abrasion Resistance

Several methods of assessing abrasion resistance were attempted.
Among these, only the Schieffer Abrader (ASTM D1175) provided any
meaningful data. This method employs a double headed abrasion wheel
which rubs the fabric-as it is cycled in a circular motion at 70 RPM.
The wheel was weighted with a 5 1b. load to increase the severity of
the abrasion forces. The fabric failed after 529 cycles (range =
329 - 789; 10 measurements). The results’ indicate the fabric should
have excallent resistance to most abrasive forces ard thus have
superior w2ar resistance.

6. Cold Flex

The fabric was subjected to temperatures of 00C (320F) and
© -150C (59F) and- tested for flexibility at these temperatures using
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occasional contact, followed by evaporation (both are volatile)
would probably have 1ittle effect on the material. OQOverall, the
solvent resistance can be considered to be excellent.

8. Mildew

The fabric was tested by AATCC 30-1974 and was found to be
non-susceptible to mildew attacks.

9. Grommet Tear

Without grommet (hales only):

Two types of holes were tested, {punched and melted). The
punched holes averaged 59.2 pounds (range = 49 - 72), vhile the
melted holes averaged 64.8 pounds (range = 43 - 87). It would
appear that properly melted holes could give a grommet eye a
strength of up to 87 pounds. Even under present conditions a
higher average strength exists.

10. Seam Strength

a) Cord Strenagth - The cord is a high strength nylon having'a
strength of 302 pounds (range = 300 - 303).

b) Seam Strength - With the cord in place the seam strength
was in excess ot 450 pounds. With the cord removed the seam
strength was 317 pounds (range = 277 - 355).

In each case, the fabric broke before the grommet was ever removed.
when tested perpendicular to the grommet, the fabric broke at the
tensile strength of the fabric in the filling direction (105 pounds
per 2 inches). It is our opinion that separation of the fabric at
the seam will not occur prior to destruction of the fabric through
tensile failure even with the cord removed. (317 pounds for the

‘seam without cord vs. 105 pounds per each two inches of fabric.)

11. Solubility

See section 7.

_ 12. ‘Softening Temperature (and melting point)

The softening temperature was measured using a hot stage micro-

- scope. The softening temperature was determined to be 1550C (3110F)

while the melting point was 2080C (4069F).

T
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ASTM Method D1056. The material passed each test indicating that
the material maintains its flexibility at the temperatures employ-
ed. .

7. Solvent Resistance

The material was tested using the usual solvents found in the -~
automotive, household and industrial environments, according to
ASTM Methods D1056 and 0471. The material is immersed in these
Fluids for 24 to 48 hours and the effects noted. The results are:

Automotive Typical Use A Results
SAE 30 Motor 0i1 N/A No Effect
: (Some stiffness)
Regular Gasoline N/A No Effect
Diesel Fuel N/A . No Effect
Household
Ethyl Acetate Polish Remover S1ightly softens,
swells
Ethyl Alcohol 100 Proof Whiskey ~ No Effect
Carbon Tetréch]oride Spot Remover No Effect
Methanol (Wood Alcohol) Paint Thinner No Effect
Naptha Charcoal Lighter " No Effect
Industrial A '
Perchloroethylene Dry Cleaning No Effect
Acetone Plastics Solvent (Moderate) Swells,
L softens
Methyl Ethyl Ketone Plastics Solvent (Severe) Swells,
softens

The results indicate that long immersion times in the more common

solvents and/or reagents found in the automotive and home environ-

ments have 1ittle or no effect on the fabric. Some stiffening of

the fabric occurs but this was probably due to a leaching out of

the placticizer. These tests are to be considered the most severe

since total immersion for the iong periods tested are not likely to
- oecur. Even for industrial solvents such as MEK and Acetone,




