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INTERNATIONAL
Standard Test Method for
. . 1
Color of Transparent Liquids (Gardner Color Scale)
This standard is issued under the fixed designation D 1544; 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 epsilonef indicates an editorial change since the last revision or reapproval.
This standard has been approved for use by agencies of the Department of Defense.
1. Scope TABLE 1 Color Specifications of Reference Standards
1.1 This test method covers the measurement of the color oTGg“gr”er Chromaticity Coordinates” Luminous  Transmittance
transparent liquids by means of comparison with arbitrarily i ngard Transmittance  Tolerance,
4
numbered glass standards. Number X y Y, % *

1.2 This standard does not purport to address all of the 1 0.3177 0.3303 80 7
safety concerns, if any, associated with its use. It is the 2 0.3233 0.3352 7 7
responsibility of the user of this standard to establish appro- 3 o332 oo I o
priate safety and health practices and determine the applica- 5 0.3558 0.3840 74 4
bility of regulatory limitations prior to use. 6 0.3767 0.4061 71 4

7 0.4044 0.4352 67 4

8 0.4207 0.4498 64 4

2. Referenced Documents 9 0.4343 0.4640 o1 4
2.1 ASTM Standards: 10 0.4503 0.4760 57 4

: H H 11 0.4842 0.4818 45 4

D 1545 Test Method for Viscosity of Transparent Liquids o 0.5077 0.4638 6 p
by Bubble Time Methotl 13 0.5392 0.4458 30 6

E 308 Practice for Computing the Colors of Objects by ig 8-22‘513 8-3(2)28 ig g
Using the CIE Systefh 16 0.6047 0.3921 1 1

L g 17 0.6290 0.3701 6 1

3. Significance and Use 18 0.6477 0.3521 4 1

3.1 This test method applies to drying oils, varnishes, fatty “a duplicate standard shall have chromaticity coordinates that differ from the
acids, polymerized fatty acids, and resin solutions. Its appncar_eference standard by no more than one third of the difference in x or y between
. . adjacent reference standards. In any one set, no two standards shall be closer
tion to other materials has not been tested. together than two thirds of the difference in x or y between corresponding

reference standards.

4. Apparatus

4.1 Glass Standardsl8, numbered separately, and having 4 3 Suitable apparatus for comparing sample and standard.

the color characteristics given in Table 1. The color shall berne apparatus may be of any design, but should have the
produced by the glass components only. Some glass standakgowing characteristics:

in use today do not conform to the values reported in Table 1. 4 3 1 [lumination—CIE Illuminant C.
The calibration of glass standards should be verified prior to 4 3 2 Surrounding Fiele—The field should not differ sig-
use, a suitable procedure for their calibration is contained imyificantly in brightness from the samples and standards and
Appendix X1. o should be essentially achromatic.

4.2 Glass Tubesclear, 10.65 mm in inside diameter and 4 3 3 Field of View—The specimen and one or more stan-
about 114 mm in outside length. (Viscosity tubes, as describegdards should subtend a visual angle of a®a and be in the
in Test Method D 1545, are satisfactory.) field of view simultaneously.

4.3.4 Separation of Standard and Specimenhere should
* This method is under the jurisdiction of Committee D-1 on Paint and Relatedbe a perceptible separation between specimen and standard, but

Coatings, Materials and Applications, and is the direct responsibility of subcomthis should be as small as is mechanlcally pOSS|b|e.
mittee D01.26 on Optical Properties.

Current edition approved Jan. 10, 1998. Published September 1998. Originallp. Procedure
published as D 1544-58T. Last previous edition D 1544-80 (1989)

2 Annual Book of ASTM Standardeol 06.03. 5.1 Fill a glass tube with the material under test. If the
3 Annual Book of ASTM Standardéol 06.01. material is perceptibly cloudy, first filter it.
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5.2 Compare with glass standards, determining which stan- 7.3 Reproducibility—Two results, each of the mean of
dard most closely matches the specimen in brightness arglplicate measurements, made by operators in different labo-
saturation. Ignore hue differences. ratories should be considered suspect if they differ by more

than four thirds of a color number.
6. Report

6.1 Report the color as the number of the standard most NOTE 1—If desirgd,.liquid standards matching the colors given in Table
closely matching the specimen. If more precise measuremeniﬁ'n glass tubes similar to the sample tubes may be used. These may be

- . . illed with potassium chloroplatinate for the light colors and solutions of

are needed, report as either matching a standard.or lighter Rrric chloride and cobalt chloride in hydrochloric acid for the darker
darker. Thus, between colors 5 and 6, the steps will be 5, 5+colors, The specifications and approximate composition of these solutions

6-, and 6. are given in Test Method D 1544 —58'TMany Glass Standards in
. . current use do not conform to the values of Table 1.
7. Precision and Bias Note 2—The precision data were obtained using an instrument in

7.1 On the basis of a study in which one observer at each ofhich two standards are viewed simultaneously. There are other instru-
80 laboratories made duplicate determinations on four samplegents available for color matching which would be expected to give
the* between” and “within” standard deviations were found tosimilar results, but the statement above applies only to the instrument
be 0.5 and 0.1 color number, respectively. Based on thest ecked.
standard deviations, the following criteria should be used fog. Keywords
judging the acceptability of results at the 95 % confidence
level.

7.2 Repeatability—Two results obtained by a single opera-
tor should be considered suspect if they differ by more thantwo—
thirds of a color number. “ See1961 Book of ASTM Standard@art 8.

8.1 glass filters; other measurements; transparent standards

APPENDIX
(Nonmandatory Information)

X1. CALIBRATION OF GLASS REFERENCE STANDARDS

X1.1 Select a dual beam spectrophotometer with a suffiin the reference beam of the dual beam spectrophotometer
ciently small light beam at the sample position so that all raysluring calibration of each standard.
will pass through the standards to be calibrated. Alternatively

! . : ~X1.3 Obtain spectral transmittance data for each glass
equip the spectrophotometer with a condensing lens to accom- . ce standard by following Practice E 308.
plish this purpose.

X1.4 From the spectral transmittance data for each refer-
X1.2 Place the standards in turn in the sample position oénce standard calculate the CIE tristimulus valXe¥, Z, and
the spectrophotometer. If the comparator is provided with @ahe chromaticity coordinates, y, for CIE Illuminant C (see
separate green filter in front of the light source, place this filtePractice E 308).

The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

Documents

Document Sharing Hub

Full document details: ASTM D1544-98


http://www.avadocuments.com/doc/astm-d1544-98
http://www.avadocuments.com/doc/astm-d1544-98

