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This standard is issued under the fixed designation D 2724; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope 16 CFR 423 Care Labeling of Textile Wearing Apparel and

1.1 These test methods cover procedures for characterizing Certain Piece Goods
the delamination, strength of bond, appearance, and shrinka%e

propensity of bonded, fused, and laminated apparel fabrics’ Termlnology” ) ) )
after drycleaning and laundering. 3.1 For definitions of textile terms used in this test method:

1.2 The values stated in SI units are to be regarded Alister, bonded fabric, bond strength, bubble, crack mark, foam
standard; the values in parentheses are provided as informatié®@": fused fabric, fusibel fabric, interlining, laminated fabric,
only. lot, puckering, solvent, relative humidity, refer to Terminology

1.3 This standard may involve hazardous materials, opera—D 4850. . : . .
tions, and equipment. This standard does not purport to 3.2 For defintions (_)f other textile terms used in this test
address all of the safety concerns associated with its use. It {§€thod, refer to Terminology D 123.
the responsibility of the user of this standard to establish,

) ) . . Summary of Test Method
appropriate safety and health practices and determine the N v S S

applicability of regulatory limitations prior to use. 4.1 Bench marks are placed at specified distances on the
fabrics, which are then measured, and subsequently dry-
2. Referenced Documents cleaned, or laundered and dried, or both, through a prescribed
2.1 ASTM Standardg: cycle that is repeated a specified number of times. The
D 76 Specification for Tensile Testing Machines for Textilesdrycleaned or washed specimens are examined for appearance
D 123 Terminology Relating to Textiles and delamination and measured to determine any accompany-
D 1776 Practice for Conditioning and Testing Textiles ing shrinkage and, if desired, tested to determine the strength of
D 4850 Terminology Relating to Fabrics the bond.

E 337 Test Method for Measuring Humidity with a Psy-

5. Significance and Use
chrometer (the Measurement of Wet- and Dry-Bulb Tem- g

peratures) 5.1 These test methods for the determination of properties
22 AATCC Standard: of bonded, fused, or laminated apparel fabrics, are considered
124 Appearance of Durable Press Fabrics After Repeateﬁatisfactory for acceptance testing of commercial shipments of
Home Launderings bonded and laminated apparel fabrics since the methods have

been used extensively in the trade for acceptance testing.
5.1.1 If there are differences of practical significance be-
tween reported test results for two laboratories (or more),
comparative tests should be performed to determine if there is
a statistical bias between them, using competent statistical
assistance. As a minimum, use the samples for such a com-
! These test methods are under the jurisdiction of ASTM Committee D13 onparatlve test that are.as homerneous as pOSSIbIe’ 'dra.vvn from
Textiles, and are the direct responsibility of Subcommittee D13.59 on Fabric Testhe same lot of material as the samples that resulted in disparate
Methods, General. results during initial testing, Randomly assign in equal num-
Current edition approved Oct. 1, 2003. Published October 2003. Originallybers to each |aborat0ry_ The test results from the laboratories

approved in 1968. Last previous edition approved in 1995 as D 2724 — 87(1995). . -
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, ormV0|Ved should be ComparEd using a statistical test for

contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM
Standardssolume information, refer to the standard’s Document Summary page om————

2.3 Federal Trade Commission Trade Regulation Rule:

the ASTM website. 4As amended effective January 2, 1984, Section A236, available from U.S.
% Available from American Association of Textile Chemists and Colorists, P.O. Government Printing Office, North Capital and H Streets NW, Washington DC,
Box 12215, Research Triangle Park, NC 27709. 20401.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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unpaired data, a probability level chosen prior to the testing 6.10 Tensile Testing Machineonforming to Specification
series. If bias is found, either its cause must be found an® 76, either a constant rate of traverse §/pea constant rate
corrected, or future test results for that material must beof extension type, equipped with clamps having a width of 76.2

adjusted in consideration of the known bias. mm (3.00 in.) and preferably calibrated in kilograms with a
range from 0 to 4.5 kg (0 to 160 oz). The constant rate of
6. Apparatus and Materials extension type machine is preferred because of the inherently

lower machine-induced errors in this type of machine.
6.11 Detergent home laundry type.
6.12 Perchlorethylenecommercial grade.

6.1 Drycleaning Machiné, single-unit, coin-operated type,
capable of providing a complete automatic dry-to-dry cycle
using perchlorethylene. It shall consist of a commercial rotat-
ing cage type, totally enclosed machine. The diameter of the Note 2—Warning: Perchlorethylene is toxic, and the usual precau-
rotating cage shall be not less than 600 mm (24 in.) and ndions for handling chlorinated solvents should be taken. It should be used
more than 1080 mm (42 in.). Its depth shall be not less than 300nly under well-ventilated conditions. The solvent is nonflammable.

mm (12 in.). It shall be fitted with two to four lifters. The speed  6.13 Drycleaning Detergent® anionic drycleaning deter-
shall be such as to give gfactor between 0.5 and 0.9 for gent.

cleaning and between 35 and 120 for extraction. The machine

shall be equipped with thermometers for the measurement of. Sampling

the solvent temperature and the air drying temperature. 7.1 Lot Sample-As a lot sample for acceptance testing,

Note 1—Theg-factor is calculated using Eq 1 or Eq 2: take at random the number of rolls of fabric directed in an
) applicable material specification or other agreement between
9= 1.47"D/100 000 (@) the purchaser and the supplier. Consider rolls of fabric to be the
g = 5.5%d/10 000 000 (2) primary sampling units.

Note 3—An adequate specification or other agreement between the
purchaser and the supplier requires taking into account the variability
between rolls of fabric and between specimens from a swatch from a roll
of fabric so as to provide a sampling plan with a meaningful producer’s
risk, consumer’s risk, acceptable quality level, and limiting quality level.

where:

n = revolutions per minute,
D cage diameter, in., and
d cage diameter, mm.

6.2 Domestic Automatic Washér,top-loading, spin-

extracting type. . k
) . : . tance testing, take a full width swatd m (1 yd)long from the
6.3 Domestic Automatic Tumble Dryefront-loading type. end of each roll of fabric in the lot sample, after first discarding

6.4 Aspirated Psychrometewhich meets the requirements a minimum é 1 m (1 vd) offabric from the verv outside of the
of Test Method E 337. roll. e ’

6.5 Marking Devicé—A thin sheet of stainless steel or 73 Test SpecimensProceed as follows:
other rigid flat material in which a square opening 254 by 254 731 Drycleaning and Laundering-Cut four specimens
mm (10 by 10 in.) has been cut. from each swatch in the laboratory sample with each specimen
6.6 Rulg 305-mm (12-in.) or longer, preferably divided into being 380 by 380 mm (15 by 15 in.) in size, with the one side
tenths of an inch. A premarked device calibrated to give thef the specimens from a single swatch parallel to the selvage.
percentage of shrinkage or growth may also be used. Locate two of the specimens from each swatch abeuf the
6.7 Sewing Machingsuitable for sewing a single row of distance from one selvage and locate the other two specimens
stitching, preferably with No. 00 mercerized cotton thread, 25rom each swatch aboufs of the distance from the other
mm (1 in.) from the edge of the fabric specimen. selvage. Locate each of the two specimens from one side of the
6.8 Steam Iron hand type. swatch along a diagonal line on the swatch so that they will

6.9 Steam Pres&a press, 600 by 1250 mm (24 by 50 in.) contain different warp ends and filling picks. Sew a straight
or larger, provided with 60 to 70 psig steam pressure at thdne of stitching around each specimen 25 mm (1 in.) from each

press. Any steam press large enough for pressing a specim@ﬁge- Reserve the rest of the swatc_h for comparison with the
380 mm (15 in.) square may be used. drycleaned and laundered test specimens.

7.3.2 Strength of Bond-Prepare three test specimens, each
measuring 76 mm (3 in.) wide, and 152 mm (6 in.) long, the
- length of the specimens corresponding to the length direction

5 Sources of suitable equipment are: McGraw-Edison Co., Speed Queen DiVQT the fabric. Do not take the test specimens closer to the
Ripon, Wis.; Philco-Bendix Corp., Fairfield, 10; American Permac, Inc., 175 selvage than a distance equal to 20 % of the fabric width.
Express St., Plainview, L. I.; Valley Industries Productions, Inc., 133 E. Jericho
Turnpike, Mineola, NY; and Atlas Electric Devices, Chicago, IL.

¢ Kenmore Model 600 washer and dryer, available from Sears Roebuck and Co.,
are satisfactory for this purpose. -

7 Other suitable devices are available from Better Fabrics Testing Bureau, Inc., ®Model X-5, available from Edward H. Benz Co., 283 Whiteford Ave.,
101 W. 31 St., New York, NY, and from Cluett, Peabody and Co., Inc., SanforizedProvidence, Rl 02908, has been found satisfactory.

Div., Troy, NY. 19Formula 886, petroleum sulfonate type or staticol, amine sulforate type,

8Sources of suitable equipment are: Hoffman Machine Co., Syracuse, NYavailable from R. R. Street, Inc., 561 W. Monroe St., Chicago, IL; or Perksheen 324,
Pentax Co., Pawtucket, R. I.; Prosperity Co., Syracuse, NY; U. S. Testing Co.amine sulfonate type, available from Adco, Inc., 900 W. Main St., Sedalia, MO, have
Hoboken, NJ. been found suitable for this purpose.

7.2 Laboratory Sample-As a laboratory sample for accep-
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Note 4—Samples that are 51 mm (2 in.) wide may be used as thehe inlet air temperature should not exceed 60°C (140°F). After
minimum width. the complete drycleaning cycle, remove the sample from
T machine for examination and reconditioning.

8. Cond|.t|on|ng - 10.4 Repeat the drycleaning operation through two addi-
8.1 Bring the samples from the prevailing atmosphere angona| cycles. At the end of the third cycle remove the test
condition them for at least h in thestandard atmos_phere f_or specimens from the machine, lay on a flat surface, smooth the
testing textiles as directed in Practice D1776 if shrinkage is tQagt specimens by hand, and examine. Press the test specimens

be determined. Preconditioning is not necessary. using the steam press according to the following cycle:
9 Speci P i 10.4.1 Five seconds steam with head up.
- Specimen Freparation 10.4.2 Five seconds dry hot press with head down, 145 to
9.1 Using an indelible fineline marker, mark a 254 by 254151°C (293 to 303°F) of steam pressure at the press.
mm (10 by 10 in.) reference square centrally located on the 10.4.3 Five seconds vacuum, steam off, head down.
face of each test specimen. Apply three sets of reference 10.4.4 Five seconds vacuum, steam off, head up.
markings 254+ 2 mm (10 0.1 in.) apart, as measured with  10.4.5 Allow the pressed specimens to condition in the
arule, in the direction of the fabric length. Locate the markingsstandard atmosphere for testing textiles for at least 4 h.
within 25 mm (1 in.) of each end and at the midpoint of each 10.5 Measure the distance between each of the six sets of
side of the square. Similarly, apply three sets of markings in theeference marks on each test specimen.
direction of the fabric width. Any other method of accurately 10.6 Lay the fabric flat on a table or board with a surface
locating the 254-mm (10-in.) reference marks is satisfactory agough enough so that the fabric side touching the table will not
long as the three marks on each side of the square are at leaghdily slide. Examine each test specimen for any evidence of

105 mm (4 in.) apart. delamination. Place the fingers on the specimen and attempt to
, slide the upper fabric layer over the bottom or intermediary
10. Drycleaning Procedure substrate. If in doubt, make a small cut through the specimen

Note 5—Launderable fabrics are expected normally to be drycleanWith scissors to determine if any separation of substrates has
able, except where the face fabric is not drycleanable and is so labeled. Foccurred. Turn the fabric over and make the same type of
example, the fabric could contain a functional finish soluble in the solventexamination on the other side.
or the fibe( could bt_e degraded by the solvent, which would be the case 10.7 Examine the face fabric for any alteration in appear-
with poly(vinyl chloride) fiber. ance as compared with the original sample. This may be done

10.1 Solvent Preparation-Prepare a standard detergent/ with conventional room lighting, or with “Lighting Equipment
drycleaning solvent mixture by adding sufficient detergent tofor Viewing Test Specimens,” as described in Fig. 1 of AATCC

the solvent to make a 1% volume/volume solution. AddMethod 124 — 1984. Examine only the area of the test speci-
sufficient water to the solution to give a solvent relative men bounded by the stitching.

humidity level of 75 % for the particular drycleaning detergent )
used. Put this solvent in the machine storage tank. The sandd- Laundering Procedure
solution can be used for repeated cleanings until it becomes 11.1 Machine Laundering-Wash the test specimens in the
dirty and needs replacing as long as the necessary watautomatic home laundry machine, using 50 g of laundry
additions to maintain the solvent relative humidity constant araletergent, or a sufficient amount to give a safe suds level, at the
made prior to each test run. This is so because the specimeapplicable domestic automatic temperature and procedure
being run could conceivably alter the solvent relative humidityunder which the fabric is to be marketed. In the absence of this
for succeeding test runs while the detergent level would remaiimformation use the “normal” cycle and high water level
constant. settings and determine the washing temperature according to
10.2 Sample and Dummy Load PreparatienPrepare a the fabric type and construction as follows:
load consisting of all specimens to be tested and made up to 3.611.1.1 Face fabrics containing 20 % or more of wool,
kg (8 Ib) total with dummy load of approximately 380 by acetate, modacrylic, or acrylic fibers, 413°C (105+ 5°F).
380-mm (15 by 15-in.) fabric pieces of similar material. 11.1.2 Face fabrics of tricots, circular knits, woven nylon,
Condition this load at leag! h in thestandard atmosphere for and print fabrics other than those described under 11.1.1, 49
testing textiles. After the drycleaning operation, condition the3°C (120+ 5°F).
load again before running through each additional drycleaning 11.1.3 All other woven face fabrics, 60 3°C (140* 5°F).
cycle. Conditioning before each drycleaning cycle is intended 11.2 Load for Machine Laundering-Use a total load of 1.8
to minimize depletion of water from the drycleaning solutionkg (4 Ib) including test specimens plus a dummy load of
specified in 10.1.1 which may affect shrinkage results. approximately 380 by 380 mm (15 by 15 in.) fabrics of similar
10.3 Drycleaning Procedure-Run through the complete fabric construction. Load all fabrics in the flat position.
dry-to-dry cycle in the machine. Run the solvent phase of the 11.3 Hand Laundering-If the fabrics are to be designated
drycleaning cycle with the solvent no higher than 32°C (90°F)‘Hand Washable,” dissolve 20 g of laundry detergent in 7.6 L
During the drying phase of the drycleaning cycle, either the aif2 gal) of water at 41 3°C (105=* 5°F) in a 9.5-L (10-qt) palil
outlet temperature should not exceed 60°C (140°F) or the inleand then add two test specimens. Wash by lifting each
air temperature should not exceed 80°C (175°F). If heatspecimen out of the bath followed by immediate reimmersion
sensitive fibers, for example, modacrylic fibers, are involvedat least ten times. Just before the final reimmersion, lightly rub
the outlet air temperature should not exceed 40°C (105°F) doy hand the center of each specimen separately for a period of
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1 min. Rinse by transferring the specimens to 7.6 L of water al2. Calculation

41 = 3°C (105+ 5°F) and gently agitating the specimens by 12 1 Calculate the shrinkage or gain in each direction by
hand for a period of 2 min with no twisting or wringing. averaging the three measurements in each direction on each

Remove the specimens and dry as directed in 11.6. test specimen and using these average measurements in accor-
11.4 Tumble Drying—Immediately after the first wash dance with Eq 3:
cycle, as directed in 11.1, remove the test specimens and Shrinkage, %= (A — B)100/A ®)

dummy load from the laundry machine and transfer to the
tumble dryer. Run the dryer at the “moderate” setting and dryWhere:

. ; ; ; A = average original distance between bench marks, and
for the minimum time required for adequately drying the . ;
q d y drying B = average final distance between bench marks.

fabrics being tested. Remove the test specimens and dummy12.2 Calculate the average length shrinkage and the average

load immediately following the shut-off and examine. . ! ;
, , ) ‘width shrinkage of both test specimens separately fordryclean-
11.5 Repeat the washing and drying cycles as directed ithg and for each laundering and drying procedure used.
11.1 and 11.4 four more times. After the fifth cycle, remove the

test specimens, lay on a flat surface, smooth by hand, anfh  precision and Bias
examine. Press the face fabric side lightly with a sliding action

using the hand steam iron, with no pressure other than thg " nic nine different bonded and laminated fabrics were
weight of_the iron. If no roning temperature is SPeC'f'ed for_theused, was run during 1969. Five laboratories participated and
face fabric, use the safe ironing temperature guide appearing {cjated the percent shrinkage in length and width as a result
Table 1. Allow the specimens to condition on a flat surface inys drycleaning, hand washing followed by line drying, and
the standard gtmosphere for t'esting tgxtiles fpr a minimum ofyachine washing followed by tumble drying. The calculated
4 h before rating and measuring as directed in 10.5-10.7.  components of variance expressed as standard deviations and
11.6 Drip Drying—Remove the specimens from the pail or the degrees of freedom on which they are based are shown in
from the automatic washer just before the water begins to draifable 2.

for the final spin-dry cycle, squeeze by hand without wringing Note 7—The within-laboratory (multioperator) component was not

or twisting, and hang e_aCh SpeCir_nen by tW_O ad_jace_nt COMe€lEetermined separately and is included in the between-laboratory compo-
with the fabric length in the vertical direction, in still air at nent.

room temperature until dry and examine.

13.1 Interlaboratory Test Datd—An interlaboratory test,

_ _ ) . 13.2 Precision—Based upon the components of variance
11.7 Repeat the washing and drying cycles as directed igateq in Table 2, the average test results should be considered
11.2 or 11.3, and 11.6, four more times. After the fifth cycle,; nificantly different at the 95 % probability level if the
lay on a flat surface, smooth the test specimens by hand, angfference equals or exceeds the differences listed in Table 3.
examine. Press the face fabric side lightly with a sliding action
using a hand steam iron with no pressure other than the weigm
of the iron. If no ironing temperature is specified for the face
fabric, the safe ironing temperature guide appearing in Table 1 13.3 Bias—The procedure in Test Methods D 2724 for
may be used. Allow the specimens to condition on a flat surfacgeasuring dimensional stability during drycleaning or launder-
in the standard atmosphere for testing textiles for a minimuning has no bias because the value of this property can be
of 4 h before rating and measuring as directed in 10.5-10.7. defined only in terms of a test method.

Note 8—The critical differences listed in Table 3 were calculated using
e values of that correspond to the degrees of freedom listed in Table 2.

Note 6—All specimens hand washed as directed in 11.3 should be drip
dried. Specimens machine washed as directed in 11.1.1 should be drip—

dried only when the fabrics are to be marketed as “Machine Wash, Drip 11 ASTM Research Report RR: D13-1003 is available from ASTM Headquarters,
Dry.” 100 Barr Harbor Drive, West Conshohocken, PA 19428.

TABLE 1 Safe Ironing Temperature Guide

Class 0 Class | Class Il Class Il Class IV
Below 121°C (250°F) 121 to 135°C 149 to 163°C 177 to 191°C 204°C (400°F)
(250 to 275°F) (300 to 325°F) (350 to 375°F) and Above
Modacrylic 93 to 121°C (200 to Acetate Triacetate (unheat set) Nylon 66 Cotton
250°F)
Olefin (polypropylene) Acrylic Polyester Fluorocarbon
Glass
Olefin (polyethylene) 79 to 121°C Silk Azlon Hemp, Jute
Nylon 6 Ramie
(175 to 250°F)
Rubber 82 to 93°C (180 to Spandex Linen
200°F) Wool Rayon, Viscose
Saran 66 to 93°C (150 to 200°F) Triacetate (heat set)

Vinyon 54°C (130°F)
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TABLE 2 Components of Variance Shrinkage

Single-Operator Component Between-Laboratory Component

Percentage Points DF Percentage Points DF
Drycleaning length shrinkage 0.68 45 0.97 4
width shrinkage 0.59 45 0.77 4
Hand wash-line dry length shrinkage 1.00 20 1.48 4
width shrinkage 0.33 20 1.11 4
Machine wash-tumble dry length shrinkage 0.56 25 0.79 4
width shrinkage 1.00 25 1.18 4
TABLE 3 Critical Differences, Percentage Points, Between Average Percentages for the Conditions Noted
Number of Length Shrinkage Width Shrinkage
Observations in Each Single-Operator Between-Laboratory Single-Operator Between-Laboratory
Average Precision Precision Precision Precision
Drycleaning 2 14 4.2 1.2 3.6
4 1.1 4.1 1.0 3.3
6 0.8 4.0 0.7 3.2
Hand wash-line dry 2 2.1 6.3 0.6 4.4
4 1.5 6.1 0.5 4.4
6 1.2 6.0 0.4 4.3
Machine wash-tumble dry 2 12 34 2.1 5.2
4 0.9 3.3 15 5.0
6 0.7 3.2 1.2 4.9
STRENGTH OF BOND (OPTIONAL) 15.3 If the indicating scale on the machine is provided with
a pawl and ratchet mechanism, disengage the mechanism to
14. Test Conditions permit readings of variable force when the machine is placed in
: eration.
14.1 Bond strength tests may be made on the fabric agdP

bonded or laminated, or after the three specified drycleanin 15.4 Operate_the r_nachlne at a pulling speed of5.0.2
cycles or after the five specified laundering cycles. These testa™/s (12= 0.5 in./min).

also may be made on dry specimens (conditioned in the 15.5 Estimate the bond strength to the nearest 140 mN (0.5
standard atmosphere for testing textiles for a minimum of 4 h)0zf) as the average of at least the five highest and the five
or on wet specimens (saturated with perchlorethylene at roorigwest peak loads of resistance per inch of width, registered for
temperature following the drycleaning tests or saturated witd00 mm (4 in.) of delamination.

water at room temperature following the laundering tests). ~ 15.6 Repeat the operations described in 15.2-15.5 for each

14.2 Alternatively, following the drycleaning tests, wet ©f the remaining two test specimens.
strength-of-bond tests may be made on flame-laminated fabrics 15-7 Report the bond strength in ounces per inch of width as
with the specimens saturated in water instead of perchloretihe average strength of the three test specimens.
ylene. An interlaboratory test run in 1978howed no signifi-
cant differences between perchlorethylene and water in wek6. Procedure for Laminated Fabrics

cant differences on adhesive-bonded fabrics. Therefore, watgfie 76.2-mm (3-in.) width of each test specimen for a distance

is not a suitable substitute for perchlorethylene in wet tests ogg approximately 25 mm (1 in.) in the direction of the specimen
these fabrics. length.

, 16.2 Setthe lower clamp at a distance of 25 mm (1 in.) from
15. Procedure for Bonded and Fused Fabrics the upper clamp. Secure the separated face fabric of a test
15.1 Manually separate the two layers of fabric along thespecimen in the upper clamp of the tensile testing machine in
76.2 mm (3 in.) width of each test specimen for a distance osuch a way that the longitudinal axis of the specimen forms a
approximately 25 mm (1 in.) in the direction of the specimenright angle with the closed clamping surface. Secure the
length. separated foam or foam and backing fabric in the lower clamp
15.2 Set the lower clamp at a distance of 25 mm (1 in.) fronPf th_e machine in s_uch a way that the Iongitu_dinal axis of the
the upper clamp. Secure the separated face fabric of a te3Pe€cimen forms a right angle with the closed jaws of the lower
specimen in the upper clamp of the tensile testing machine iflamp-
such a way that the longitudinal axis of the specimen forms a 16.3 Proceed as instructed in 15.3-15.7.
right angle with the closed clamping surface. Secure the 16.4 If foam islaminated to a backing fabric, retain each test
separated backing fabric in the lower clamp of the machine irspecimen from 16.3 after the bond strength has been deter-
such a way that the longitudinal axis of the specimen forms anined for face to foam. Manually separate the backing fabric
right angle with the closed jaws of the lower clamp. from the foam as instructed in 16.1 except that the manual
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separation should be made at the opposite end of the test17.2.4.1 Whether the tests were run on the fabric as bonded

specimen separated for the face fabric-to-foam test. or laminated, or after the three drycleaning cycles, or after the
16.5 Set the lower clamps at a distance of 25 mm (1 in.¥ive laundering cycles.

from the upper clamp. Secure the separated foam or foam and17.2.4.2 Whether the tests were run on dry or wet specimens

face fabric of a test specimen in the upper clamp of the tensilas described in Section 14.

testing machine in such a way that the longitudinal axis of the 17.2.4.3 Whether constant rate of transverse or constant rate

specimen forms a right angle with the closed clamping surfaceof extension type tensile testing machine was used.

Secure the separated backing fabric in the lower clamp of the Note 9—While this method provides for three drycleaning cycles, five

machlne in such fi way that_the Iongltudl_nal axis of theIaundering and drying cycles, or both, the number of cycles can be
specimen forms a right angle with the closed jaws of the lowegecreased or increased for special purposes but in this case the report
clamp. should state what cycles were used.

16.6 Proceed as instructed in 15.3-15.7. . .

16.7 Examine both sides of the foam on the test specimens8: Precision and Bias
after testing for bond strength. Determine whether the foam 18.1 Interlaboratory Test Date—An interlaboratory test,
portion ruptured during delamination allowing some foam toin which nine different bonded and laminated fabrics were
adhere to either fabric surface. If this has occurred, make thesed, was run during 1969. Five laboratories participated and
notation “foam tear” for that test specimen for the side or sidesecorded the average wet bond strength (sometimes called wet
where “foam tear” occurred. If “foam tear” occurs on only one peel bond strength) for 76-mm (3-in.) wide specimens after
side of one test specimen, disregard this result and report th#sycleaning, hand washing, and machine washing the specified
average bond strength for that side of the remaining twawumber of times. No data is reported for machine wash-tumble
specimens. If “foam tear” occurs on the same side of two odry wet-bond strength because some of the fabrics delaminated
three specimens, report the bond strength for that side as “foalrefore the five wash cycles were completed and some exhibited
tear.” “foam tear.” Of the participating laboratories, four used the

16.8 In the event it is impossible to separate manually theonstant rate of extension type tensile testing machine, and one
foam from either the face or the backing fabric as instructed irused the constant rate of traverse type machine. The calculated
16.1 and 16.4 without rupturing the foam, report the bondcomponents of variance expressed as standard deviations and
strength for the side or sides where this occurs as “foam tearthe degrees of freedom on which they are based, are listed in

Table 4.

17. Report 18.2 Precision—Based upon the components of variance

17.1 State that the tests were made as directed in ASTM Testated in 18.1, the average test results should be considered
Methods D 2724. Describe the material or product sampled angignificantly different at the 95 % level if the difference equals
the method of sampling used. or exceeds the differences listed in Table 5.

17.2 Report the following information: N 10—The critical differences listed in Table 5 were calculated
. P . . . OTE —
17.2.1 The individual length and width dimensional using the values of that correspond to the degrees of freedom listed in

changes to the nearest 0.5 % for each test specimen as wellag)c 4.
the average length and width shrinkage for both test specimens 18.3 Bias—The procedure in Test Methods D 2724 for

and identify these results with the procedures used. : .
17.2.2 The absence or presence of any delamination in t easuring strength of bond has no bias because the value of
. %s property can be defined only in terms of a test method.

drycleaned or laundered and dried specimens before pressi
or ironing. Use the term “acceptable bond” for fabrics that have Note 11—The nature of the bonding and laminating processes which
not delaminated and “unacceptable bond” for fabrics that havivolve the adhesion of two or three components with adhesive systems
delaminated. In the case of three-layer laminated fabrics, repoffat apply the adhesive in discrete quantities in a discontinuous form on
whether the delamination has occurred on the face or backing® textile surface, produces bonded and laminated fabrics that are

. B o e . ._nonuniform in their bond strength characteristics. Considerable variations
fabric or both. Rate the lot as “unacceptable” if either fabncin bond strength are commonly found at various points across the width of

has delaminated. the fabric and from one end to the other in a single piece. Because of this,
17.2.3 Any alteration in appearance or esthetic properties af is often desirable to report the bond strength value of the test specimen

the drycleaned or laundered and dried specimens when comth the lowest bond strength in addition to reporting the average as

pared with the residual portion of the original sample. Forspecified in 15.7.

example, report whether the specimens, identified by the_*L9

X . . 19. Indexing Terms
drycleaning or laundering and drying procedures used, show: . o .
17.2.3.1 Puckering, 19.1 This standard is indexed under the following terms:

17.2.3.2 Crack marks, apparel, bonded fabric, and delamination strength.

17.2.3.3 Bubbling or blisters,

. o TABLE 4 Components of Variance, Wet Bond Strength
17.2.3.4 Face fabric pilling, P 9

. . Single- Between-
17.2.3.5 Loss or gain of stiffness, Operator . Laboratory .
17.2.3.6 Color Change, and Component, Component,
17.2.3.7 Wrinkles. — %zlslz. - %zgg. .
rycleaning . .
17.2.4 If strength of bond tests were run, report the follow- |\, 4 wash-line dry 023 15 0.48 4

ing information along with the solvent used for wet specimens:
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TABLE 5 Critical Differences, Wet Bond Strength

Critical Differences oz/1 in.

Number of Wide Test Specimen
Observations
in Each Single- Between-
Average Operator Laboratory
Precision Precision
Drycleaning 2 11 1.1
3 0.9 0.9
4 0.8 0.8
Hand wash-line dry 2 0.6 2.0
3 0.5 1.9
4 0.4 1.9

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



