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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Textiles — Test method for assessing the smoothness
appearance of seams in fabrics after cleansing

1

This Ipternational Standard specifies a test method for evaluating the smoothness appearancs
fabricg, after one or several cleansing treatments. A seaming technique is not included(since the
evaluate existing seams.

This 1
ISO 6
the s3

NOTE

2 N

The f
refere

document (including any amendments) applies.

ISO 1
ISO 1
ISO 3

ISO 6

3 A

3.1
washi
ISO 3

cope

nethod has been developed for use primarily with type B domestic washing machines,
B30, in the cleansing process. However, it may be possible to use it withtype A machines
me International Standard.

A digital description of the ISO seam-pucker replicas is given indAnnex A.

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th
D5-A03, Textiles — Tests for colour fasthess — Part A03: Grey scale for assessing staining
B9, Textiles — Standard atmospheres for conditioning and testing

175 (all parts), Textiles — Rrofessional care, drycleaning and wetcleaning of fabrics and g3

B30, Textiles — Domesstic'washing and drying procedures for textile testing

rinciple

Seamed\ fabric specimens are subjected to procedures simulating cleansing practices
ng and-~drying procedures specified in 1ISO 6330 or one of the professional procedure
175 is used, as agreed between the interested parties.

p of seams in
purpose is to

as defined in
as defined in

ht. For dated
e referenced

rments

. One of the
5 specified in

3.2 The specimens are compared visually with photographic or 3D plastic replica standards under specified
illumination.

4 Apparatus

4.1
specifi

4.2

Washing and drying apparatus, as specified in 1SO 6330, or professional care a
ied in ISO 3175.

Steam or dry iron, with appropriate fabric temperature settings.

© 1SO 2009 — All rights reserved
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4.3 Lighting.

The evaluation area shall be a darkened room, using the lighting and viewing arrangement shown in Figure 1
and comprising the following items. Lamp dimensions should be chosen to extend beyond the overall surface
of a test specimen and replicas, when used for the assessment.

4.3.1 Two CW (cool white) fluorescent lamps, without baffle or glass, a minimum of 2 m in length each,
placed side by side.

4.3.2 One white enamel reflector, without baffle or glass.

le for

4.4
stitching) as

eedle

Photographic standards, prepared for evaluating seam appearance (single and double o

hown in Figures 2 and 3 V).

4.5 Three-flimensional (3D) plastic replica standards, prepared for evaluating seam‘\appearance
and double ng¢edle stitching), as shown in Figures 4 and 5 2).

single

5 Test specimens

Prepare thre¢ test specimens, each measuring 38 cm x 38 cm and:pinked to prevent fraying and| each
prepared in ap identical manner with a seam inserted through the middie of the length direction of the fapric. If
the fabric is Wrinkled, it may be smoothed by appropriate ironing_pfior to testing. Care shall be taken to| avoid
altering the quiality of the seam itself.

If excessive [fraying is anticipated, specimens shall be \stitched loosely 1 cm in from the edges, |using
dimensionally| stable thread.

6 Procedure

6.1 Treat epch specimen in accordance\with one of the procedures specified in ISO 6330 or ISO 31[5, as
agreed betwegen the interested parties.

6.2 If required, repeat the selectedtreatment four times, to give a total of five cycles.

6.3 Conditipn the test spécimens for a minimum of 4 h and maximum of 24 h according to 1ISO 189, by
hanging each specimen by{two corners with the seam in a vertical position or, alternatively, using full-width
clamps.

6.4 For the|evaluation, carry out steps 6.4.1 to 6.4.5.

6.4.1 Threeobservers shaltTate each treated testspecimen independently:

1) The standards shown in Figures 2 and 3 are for illustrative purposes only. The standards may be obtained from
AATCC Technical Center, One Davis Drive, P.O. Box 12215, Research Triangle Park, North Carolina 27709-2215, USA;
Tel: +1 919-549-8141; Fax: +1 919-549-8933; http://www.aatcc.org/. This information is given for the convenience of the
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.

2) The standards shown in Figures 4 and 5 are for illustrative purposes only. The standards may be obtained from
Japanese Standards Association (JSA), 4-1-24 Akasaka, Minato-Ku, Tokyo 107-8440 Japan; Tel: +81-3-3583-8002;
Fax: +81-3-3583-0462; http://www.jsa.or.jp/. This information is given for the convenience of the users of this document
and does not constitute an endorsement by ISO of the product named. Equivalent products may be used if they can be
shown to lead to the same results.

© 1SO 2009 - All rights reserved
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6.4.2

to faci

ISO 7770:2009(E)

Mount the test specimen on the viewing board (4.3.3) as illustrated in Figure 1, with the seam in the
vertical direction. Place the appropriate photographic standards (4.4) (single or double needle) alongside or
the appropriate 3D plastic replica standards (4.5) (single or double needle) on either side of the test specimen

litate comparative rating. (See Note, Figure 1.)

The overhead fluorescent light (4.3.1) shall be the only light source for the viewing board, and all other lights
in the room shall be turned off. It has been the experience of many observers that the light reflected from the
side walls near the viewing board can interfere with the rating results. It is recommended that the side walls be
painted black or that blackout curtains be mounted on either side of the viewing board to eliminate the
reflective interference.

6.4.3

The observer shall stand directly in front of the replica, 1.2 m away from the board. It ha

that n
signifi

6.4.4
itself.
three-
specir

Stand
seam

6.4.5
obser

7 E

Avera
avera

brmal variations in the height of the observer above and below the arbitrary 1,5 m eye
cant effect on the rating given.

Confine observations to the area influenced by the seam and disregard the dppearanc
Assign the number of the photographic standard or assign a grade smidway bety
Himensional plastic replica standards that most nearly match the appearance of the sed
hen (see Figures 2, 3, 4 and 5 and Table 1).

ard 5 represents the best level of seam appearance while Standard 1 represents the pg
appearance.

Similarly, the observer shall independently rate each of.thé other two test specimens.
ers shall proceed in the same manner, assigning ratings.independently.

xpression of results

je the nine observations made by the three observers on the set of three test specimer
pe to the nearest half of a rating.

Table1 — Seam appearance ratings

s been found
evel have no

b of the fabric
jeen the JIS
m in the test

orest level of

The other two

s. Report the

Class Seam appearance

5 Equivalent to Standard 5

4.5 Midway between Standard 5 and Standard 4
4 Equivalent to Standard 4

3,5 Midway between Standard 4 and Standard 3
3 Equivalent to Standard 3

25 Midway between Standard 3 and Standard 2
2 Equivalent to Standard 2

1,5 Midway between Standard 2 and Standard 1
1 Equivalent to or worse than Standard 1

8 Testreport

The test report shall include the following information:

a) a

reference to this International Standard (ISO 7770:2009);

b) details of the sample evaluated;

© 1SO 2009 — All rights reserved
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c) details of the cleansing procedures used, as specified in ISO 6330;

d) the number of cleansing cycles used;

e) the standard replica used;

f) the seam appearance rating as calculated according to Clause 7 and expressed according to Table 1;

g) details of any deviation from the specified procedure.

Dimensions in metres

U,6/

Y

2,35

—
M

"

O,
O

[ LV 3

50

15
Y

0,16

A

0,64

1 standard

2 testspecimen

3 board for v
4 example of

NOTE WH
on either side.

ewing

fluorescent lamp placement

en using 3D plastic replica standards, a test specimen is placed in the middle and 3D replicas are [placed

Figure 1 — Lighting equipment for viewing test specimens
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Figure 2 — Ph %aphic comparative ratings for single needle seams
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Figure 3 — Photographic comparative ratings for double needle seams

6 © 1SO 2009 - All rights reserved
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Figure 5&Solid replica comparative ratings for double needle seams

8 © 1SO 2009 - All rights reserved
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Annex A
(informative)

Digital description of the ISO seam-pucker replicas

A.1 Introduction

This gnnex provides the digital description of three-dimensional (3D) replicas. The data are not.i
used fo assess specimens. When assessing specimens, the 3D replicas are to be used.

A.2 Processes of measurement and analysis

A.21

A 3-dimensional scanning system was used to measure digital images-of ISO seam-p

as shown in Figure A.1. Specifications for the scanning system are shownn‘Table A.1.

Figure A.1 — 3-Dimensional scanning system

Table A.1 — Specification of the 3-dimensional scanning system

ntended to be

icker replicas

Camera 1 024 x 768 pixels, black and white (B/W)
Special pattern Structural beam by halogen lamp
Adjustment of focus Using the laser-point light source
Measurement time Approximately 70 s to 80 s

Resolution + 0,05 mm

© 1SO 2009 — All rights reserved
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A.2.2 The measuring area is shown in Figure A.2.

Dimensions in millimetres

A

~

50

N\

2

336

A

Key
1 measuring

2 seam line

lines

Figure A.2 — Measuring area of seam-puckérreplica

4

A.2.3 A gepmetric shape of each standard replica is measured<using a 3-dimensional laser scanning

system in a [
intervals are 4
same as the
interval.

To analyse th
These param
of height freq
six parameter

S can be obtained.

arallel direction with the seam line of the replicas at’an interval of 1 mm. 43 lines with[1 mm
elected to analyse the replicas precisely. The measuring point intervals along each line gre the
line intervals: 1 mm. The number of measuring points along each line is determined by the

e replicas, six shape parameters that have an influence on the grade of replica were defined.
bters are mean values of heights, maximum values of heights, variation of heights, mean yalues
ency, maximum values of height(frequency and variation of height frequency. For each region,

10
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A.3 Analysis of single seam pucker with 1 mm interval measurements

A.3.1 Measured images of single seam-pucker replicas

Figure A.3 shows measured images of single seam-pucker replicas using a 3-dimensional scanning system at
intervals of 1 mm.

a) Grade 1 b) Grade 2
o
N\
N
c) Grade 3 d) Grade 4

e) Grade 5

Figure A.3 — Measured images of seam-pucker replicas
A.3.2 Analysis of parameters

A.3.2.1 Mean value of height (/)

Figure A.4 shows the relationship between the single seam-pucker grade and the mean value of height. An
Analysis Of Variance (ANOVA) test and Tukey’'s method were performed to confirm differences in this

© 1SO 2009 — All rights reserved 11
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parameter between grades. From the results of the ANOVA test, the difference in grades was confirmed at the
95 % confidence level. The results of Tukey’'s method indicated no significant differences between grade 1
and grade 2 and between grade 3 and grade 5.

Y A
2,6

24
22

2 -

H-o—
—-e—

Key
X grade of g
Y &

A simple regr
and the mear
Table A.2.

A3.2.2 Ma;

Figure A.5 sh
An ANOVA t

18 |
16
14 ®
12

1 L
0,8

0,6 | | | | |
0 1 2 3 4 5 6

Xy

ngle seam-pucker replica

Figure A.4 — Relationship between grade and mean of height

bssion analysis is performed to verify the apparent linear relationship between grades of rg

Table A.2 — Results of a simple regression analysis on /

Parameter Regression equation R2

A Grade =6,56 — 2,25 x 1 41,70 %

Kimum value of height (4,,,,)

pws\the relationship between the single seam-pucker grade and the maximum value of

plicas

value of height. From the results(of this analysis, the R-squared value is 41,70 %, as shown in

eight.

pst_and Tukey’s method were performed to confirm any difference in this parameter between

grades. While the difference was confirmed at the 95 % confidence level with the ANOVA test, grades 1, 2, 4
and 5 were clearly not classified in a way comparable with Tukey’s method.

12
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+eH

1 L L L L L B
0 1 2 3 4 5 60 X
Key
X grade of single seam-pucker replica
Y h

nax

Figure A.5 — Relationship between gradé,and maximum of height
A simple regression analysis is performed to confirm the.linear relationship between the grade g

the mpximum value of height. From the results of this analysis, the R-squared value is 76,60 %
Table|A.3.

Table A.3 — Results of a simple regression analysis on 7,

Parameter Regression equation R?

h Grade = 6,73~ 1,29 x /. 76,60 %

max

A.3.23 Variation of height\(A,,,)

Figurg A.6 shows the_telationship between the single seam-pucker grade and the variation
ANOVA test and TuKey’s method were performed to confirm differences of variation of height be
The r¢sults of thesglanalyses confirm that all grades with this parameter are clearly distinguishe
confidence level.

f replicas and
, as shown in

of height. An
ween grades.
d at the 95 %

© 1SO 2009 — All rights reserved
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Y A

1,6
1.4 |
1,2

08 |
06

Key
X grade of g
Y &

var

A simple regrgssion analysis is performed to confirm the linear relationship between the grade of replica
alue of height. From the results of this analysis;\the R-squared value is 65,70 %, as shq

the variation
Table A.4.

U4 |

ngle seam-pucker replica

»
XV

Figure A.6 — Relationship between grade and.variation of height

Table A.4 — Results of a simple regression analysis on 7,

Parameter

Regression equation

R2

h

var

Grade = 4,26 - 3,25 x &,

65,70 %

A.3.2.4 Mean value of height frequency (d# )

Figure A.7 sh
frequency. Th
height freque
ANOVA test,

ows the relationship between the single seam-pucker grade and the mean value of
e ANOVA testand Tukey’'s method were performed to confirm differences in the mean v4
ncy betweens,grades. While the difference was confirmed at the 95 % confidence level w
prades 4@nd 5 are not classified at the 95 % confidence level with Tukey’s method.

s and
wn in

height
lue of
th the

14
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o
N
w
N
[6)]
(o]
XV

Key

X grade of single seam-pucker replica
Y o

Figure A.7 — Relationship between grade @and mean of height frequency
A simple regression analysis is performed to verify thelinear relationship between grades of replicas and

mean|value of height frequency. From the results of this analysis, the R-squared value is 86,30 %, as shown
in Tahle A.5.

Table A.5 — Results.of a simple regression analysis on di

Parameter Regression equation R2

dh Grade = 4,97 — 28,2 x di 86,30 %

A3.25 Maximum value of height frequency (d#,,,)

Figurg A.8 shows the.relationship between the single seam-pucker grade and the maximum value of height
frequgncy. The ANOVA test and Tukey’s method were performed to confirm the difference in the maximum
value |of height frequency between grades. While the difference between grades was confirmefd at the 95 %
confidence level with the ANOVA test, grades 4 and 5 were not distinguished at the 95 % confidence level
with Tukey’s method.

© 1SO 2009 — All rights reserved 15
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Key

Y A
0,6

0,5 t

04 r

0s | {

02 r

01 | ¢ ¢

o
N
w
N
(6}
(o]
Xy

X grade of sjngle seam-pucker replica

Y  dhmax

Figure A.8 — Relationship between grade and maximum®of height frequency

A simple regression analysis is performed to confirm the linear relationship between grades of replicg

shown in Tab

the maximum| value of height frequency. From the results of this\@nalysis, the R-squared value is 90,0
e A.6.
Table A.6 — Results of a simpleregression analysis on d/ ;.
Parameter Regression equation R2

dhmax Grade'=5,47 — 10,2 x dhmax 90,0 %

A.3.2.6 Varjation of height frequency,(da,,,)

The variation
parameter an

A.4 Multip

1 the grades couldnot be proven.

le regression analysis

A multiple regression analysis was performed with the six parameters given in A.3.2 to produce an ob]

seam-pucker

s and
%, as

value of height frequency of grade 5 is almost 0 (zero). Therefore, the relationship betwegn this

ective

sample rating equation. The results are shown in Table A.7. The R-squared value is 91

60 %,

which suggests that this regression equation is valid at the 95 % confidence level. Using the regression
equation, the subjective and objective grades were compared. A correlation analysis was performed to verify
and compare this equation. Table A.8 shows the correlation coefficient between the objective and subjective
grades. Figure A.9 shows the relationship between the subjective grade and the objective single seam-pucker
grade obtained from the regression equation.

16

Table A.7 — Results of the multiple regression analysis

Regression equation, R? 91,60 %

© 1SO 2009 - All rights reserved
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Table A.8 — Result of the correlation analysis

Correlation coefficient 0,957

o
N
w
N
(@)]
»
Xy

Key

X  subjective grade of single seam-pucker replica
Y pjective grade of single seam-pucker replica using regression equation

o

Figure A.9 — Relationship between objective and subjective evaluated grades

A.5 Conclusion

Six parameters-6f“height and frequency distribution were determined from the images of single-seam
appedrance _replicas, and statistical analyses were performed. ANOVA test results provgd that these
parametersthave strong linearity with the grade of replicas. Multiple regression equations were gbtained using

these |parameters. The results of this analysis indicated a strong linear relationship between the grades of
replicas and the parameters

The multiple regression equation with the same parameters was also used to obtain an objective seam-pucker
grade. High correlations between the objective and subjective grades were proven. It can be conclusively
confirmed that the current ISO seam-pucker replicas are suitable for subjective rating evaluation.

A.6 Analysis of double seam pucker with 1 mm measurements

A.6.1 Measured images of double seam-pucker replicas

Figure A.10 shows measured images of double seam-pucker replicas using a 3-dimensional scanning system
at intervals of 1 mm.

© 1SO 2009 — All rights reserved 17
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- - X
B i SRS
~

a) Grade 1 b) Grade 2 O
\)

c) Grade 3 Q d) Grade 4

%\ e) Grade 5

Figu@-\ﬂo — Measured images of double seam-pucker replicas

A.6.2 Analysis rameters

A

A.6.2.1 Meanvalue of height (/)

Figure A.11 shows the relationship between the grade and the mean value of height. The ANOVA test and
Tukey’s method were performed to confirm differences in this parameter between grades. From the results of
the ANOVA test, the differences in grades were confirmed at the 95 % confidence level. The results of
Tukey’'s method indicated no significant differences between grade 4 and grade 5.

18 © 1SO 2009 — All rights reserved
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Key

X
> Q

A simple regression analysis was performed to verify the linear relationship between grades o
the miean value of height. From the results of this ahalysis, the R-squared value is 64,70 %
Table|A.9.

A.6.22 Maximum of height (/,,,)

Figure

of height. The ANQVA’test and Tukey’'s method were performed to confirm any difference in t
between grades. While the difference was confirmed at the 95 % confidence level with the

grade

A sim

o
N
w
N
[6)]
»
bl ]

ade of double seam-pucker replica

Figure A.11 — Relationship between grade and mean of height

Table A.9 — Results of a simple regression analysis on mean of height

Parameter Regression equation R2

A Grade =4,86 — 0,937 x h 64,70 %

A.12 shows the-relationship between the grade of double seam-pucker replica and the m

3 and grade 4 are not clearly distinguished in a way comparable with Tukey’s method.

ple“regression analysis was performed to verify the apparent linear relationship between

f replicas and
as shown in

aximum value
nis parameter
ANOVA test,

the grade of

replicgsand the maximum value of height. From the results of this analysis, the R-squared valye is 80,60 %,

as shown in Table A.10.

© 1SO 2009 — All rights reserved
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Y A
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o
N
w
N
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XV

Key

X grade of double seam-pucker replica
Y hmax

Figure A.12 — Relationship between grade andimaximum of height

Table A.10 — Results of a simple regression analysis on maximum of height

Parameter Regression equation R?

Nenax Grade = 4,94 0,594 x hax 80,60 %

A.6.2.3 Varjation of height (7,,,)
Figure A.13 shows the relationship between the grade of double seam-pucker replica and the variafion of
height. The ANOVA test and Tukey's’method were performed to confirm differences in this pargmeter
between grades. While the difference was confirmed at the 95 % confidence level with the ANOVA test,
differences brween grades 1 and“2 and differences between grades 3, 4 and 5 were not distinguished|at the
95 % confidence level with Tukey's method.

20 © ISO 2009 — All rights reserved
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