AATCC Test Method 187-2004

Dimensional Changes of Fabrics: Accelerated

Developed in 2000 by AATCC Committee
RA42; reaffirmed 2001, 2002; revised
2004; editorially revised 2006.

1. Purpose and Scope

1.1 This test method is an accelerated
procedure for determination of the dimen-
sional change of fabrics. The procedure
uses an apparatus with programmable
settings that simulate multiple home or
commercial laundering actions as well as
wet processing operations.

1.2 This method does not replace di-
mensional change test methods currently
in use.

2. Principle

2.1 Dimensional changes are deter-
mined by comparing the distances be-
tween length and width direction bench
marks before and after a programmed test
cycle.

3. Terminology

3.1 dimensional change, n—a ge-
neric term for changes in length or width
of a fabric specimen subjected to speci-
fied conditions. The change is usually ex-
pressed as a percentage of the initial di-
mension of a specimen.

3.2 growth, n.—of textile materials, a
dimensional change resulting in an in-
crease of length or width of a specimen.

3.3 laundering, n.—of textile materi-
als, a process intended to remove soils
and/or stains by treatment (washing) with
an aqueous detergent solution and nor-
mally including subsequent rinsing, ex-
tracting and drying.

3.3 shrinkage, n.—of textile materials,
dimensional change resulting in a de-
crease in the length or width of a speci-
men.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The precau-
tions are ancillary to the testing pro-
cedures and are not intended to be all-
inclusive. It is the user’s responsibility to
use safe and proper techniques in han-
dling materials in this test method. Manu-
facturers 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 Manufacturer’s safety recommen-
dations should be followed when operat-
ing accelerated testing equipment.

5. Uses and Limitations

5.1 Although data have been generated
comparing the dimensional change of
some textile materials after home laun-
dering and this accelerated apparatus, the
user will find it necessary to determine
the correlation between the results from a
selected program for this apparatus and
the dimensional change results from
other chosen test methods or wet pro-
cesses.

5.2 Dimensional changes exhibited by
articles produced from textile fabrics are
primarily (but not entirely) dependent on
dimensional changes exhibited by the
fabric.

5.3 While the term “laundering” in-
cludes the use of an aqueous detergent
solution, this accelerated method does
not use detergents.

6. Apparatus and Materials

6.1 Accelerated laundering apparatus
(see 14.1).

6.2 Indelible ink marking pen. Select
marking pens with the smallest tip (see
14.2).

6.3 Tape or ruler marked in millimeters.

6.4 For 255 mm bench marks, a tape or
ruled template marked with, or from
which, percent dimensional change to
0.5% or smaller increment can be directly
read (see 14.2).

6.5 Digital Imaging System (see 14.3).

7. Sampling

7.1 Take a sufficient number of sam-
ples from a lot to provide an adequate
number of data points to generate satis-
factory precision.

7.2 It is recommended that a minimum
of four specimens with different length
and widthwise yarns in each specimen be
taken from each sample.

8. Specimens

8.1 Cut specimens parallel to the length-
wise fabric direction as shown in Fig. la.
Diagonal alignment of specimens may be
selected to minimize the need for over-
edging specimens and to obtain larger
bench mark dimensions (see Fig. 1b).

8.2 The size of specimens may depend
upon the model of the apparatus and the
type, number and configuration of its
basket chambers.
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Fig. 1—Specimen and
bench mark placement.

8.2.1 Specimens, 190 x 190 mm,
aligned with the fabric length and width
directions and marked with 125 mm
bench mark distances are recommended
by the instrument manufacturer. Alterna-
tively, 255 x 255 mm specimens can be
cut diagonally to accommodate 255 mm
bench marks distances that are aligned
with the actual length and width direc-
tions of the fabric (see Fig. 1b).

8.3 The use of standard textile condi-
tioning prior to or after a test cycle pro-
gram completion is not required.

8.4 To improve the accuracy and preci-
sion of dimensional change calculations
based on the bench mark distances ap-
plied to the specimens as in 8.2.1, mea-
sure and record the distance between
each pair of bench marks with suitable
tape or ruler to the nearest millimeter be-
fore starting the test. This is measurement
A. If using a template or ruler from which
direct percent dimensjgnal change can be
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read, verify that the original bench mark
distances are exact.

9. Test Procedure

9.1 Using the program in Table I, de-
termine whether the results obtained from
this program correlate with testing the
same fabric by selected end-use test pro-
cedure. If the program in Table I does not
generate satisfactory correlation with di-
mensional change results from the se-
lected end-use test procedure, alter pro-
gram elements such as number of rinses
and drying time.

9.2 Follow the equipment manufac-
turer’s recommendations for the number
of specimens to be tested in each basket
chamber.

9.3 Start the machine and allow the
program to run through to completion.

9.4 Ensure that specimens are com-
pletely dry at the end of the drying
program. If specimens hang up in the
chamber during drying, they will not be
completely dry. If this occurs, discard the
crumpled tested specimens. Prepare addi-
tional specimens and repeat the test pro-
gram.

9.5 After completion of the selected
program, remove specimens and place
them on a flat surface for a minimum of 5
min prior to measurement.

10. Measurement

10.1 Measure and record bench mark
distances for each specimen in each fab-
ric direction to the nearest increment of
the ruler or device used. This is measure-
ment B (see 11.2).

10.2 Measure and record, to the nearest
incremental unit in each fabric direction,
the percent dimensional change from the
ruler or device used.

11. Calculation

11.1 If measurements were taken in
units of percent dimensional change, av-

taken, calculate the individual and aver-
age dimensional change results in each
direction separately to the nearest 0.1%
as follows:

%DC = 100[(B-A)/A]
where:
DC = Dimensional change
A = Original bench mark distance
B =Bench mark distance after laun-
dering test cycle

11.3 A final measurement smaller than
the original measurement indicates nega-
tive dimensional change which is shrink-
age (minus sign). A final measurement
larger than the original measurement in-
dicates positive dimensional change
which is growth (plus sign).

12. Report

12.1 For each sample tested, report:

(a) Individual and average percent
length and width dimensional change,
separately, to the nearest 0.1% with the
appropriate dimensional sign (shrinkage
negative/growth positive);

(b) Program used; and

(c) Specimen size, alignment (see Figs.
la or 1b) and number of specimens in
each basket chamber.

13. Precision and Bias

13.1 Precision.

13.1.1 In a preliminary multiple lab
study, five fabrics were tested in ten labs.
One operator tested samples on two dif-
ferent days in each lab. Study samples
were: 80 cotton/20 polyester knit fleece,
100% cotton twill, 50 cotton/50 polyester
knit jersey, 100% cotton oxford and 100%
cotton knit pique. Lab results were re-
ported as the average of ten specimens for
each fabric. Lab results were obtained on
two different days for each fabric. While
the total study included test results from
five accelerated cycles, the data used in
this precision analysis were the reported

tained from a component of variance
analysis. Two different standard devia-
tions were calculated: the standard devia-
tion of within lab variation (Se) and the
standard deviation of lab-to-lab and
within lab variations combined (Sc).

13.1.3 The preliminary precision was
obtained from a component of variance
analysis. Tables II and III show the inter-
action of the analysis and standard devia-
tions: the standard deviation of within-lab
variation (Se) and the standard deviation
of lab-to-lab and within-lab variations
combined (Sc) for each fabric direction.
Average dimensional change percent and
component of variance analysis for each
sample is shown in Appendix A.

13.1.4 Tables IV and V show single
fabric and multiple fabric within- and be-
tween-laboratory standard error (SE) and
critical difference (CD) values.

13.2 Bias.

13.2.1 Dimensional change (%) can be
defined only in terms of a test method or
procedure. This test method has no
known bias.

14. Notes

14.1 Quickwash Plus™ System may be ob-
tained from SDL Atlas L.L.C., 1813A Associ-
ate Lane, Charlotte NC 28217; tel: 704/329-
0911; fax: 704/329-0914; e-mail: info@sdlat-
las.com.

14.2 Marking pens are available from
Mark-Tex Corp., P.O. Box 6, Englewood NJ
97631; and AATCC, P.O. Box 12215, Re-
search Triangle Park NC 27709, tel: 919-549-
8141; fax: 919-549-8933; e-mail: orders@
aatcc.org. Measuring ruler available from
AATCC.

14.3 A digital imaging system may be used
as a measuring device in place of the pre-
scribed manual measurement devices if it is
established that its accuracy is equivalent to
the manual devices.

Table ll—Component of Variance Analysis

erage the measurements in each direction dimensional change results obtained from cov szi:"ﬁle V?I\l;ii?i?t?e
separately to the nearest 0.1%. only the first accelerated test cycle. g
11.2 If bench mark measurements were 13.1.2 The reported precision was ob-  Lab V(L) 0.26 0.1
Fab/Lab V(FL) 0.32 0.23
Days W/l Fabric V(D(F))  0.36 0.00
- - Samples W/I D d
Table |—Accelerated Machine Program Settings™ a?fb?; V(S(Sé)s, an 0.00 0.08
Program Operation Number of Cycles Time per Cycle, s Temperature, °C Error V 019 0.08
Wash** 1 60°C — -
Agitation time 165 s Table lll—Within Lab and Combined
Rinse/dry 3 60°C Lab-to-Lab and Within Lab Percent
Agitation time 453 Dimensional Change at the 95%
Spin time 35s Probability Level = 2Se and 2S¢
Dry time 240's
Air pressure, 3.8 bars LENGTH WIDTH
Water level, 3L FABRIC Se Sc Se Sc
*According to the machine manufacturer, prior tests have established that this program generates 95% of ~ Knit Fleece 049 069 038 070

the total dimensional change in 95% of fabrics tested. Twil 034 101 020 035

**The term “wash” implies the use of detergent, but correlation tests by users have shown that the addition ~ Knit Jersey 034 095 037 052

of detergent is not necessary in this accelerated test. Due to the nature of the action of the accelerated test ~ Oxford 053 088 055 1.06

procedure, even a slight amount of detergent foams and impedes the test. Knit Pique 0.29 p=0.66 _ 0.17__0.48
Décliméhts
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