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INTERNATIONAL

Standard Practice for
Establishing Color and Gloss Tolerances

This standard is issued under the fixed designation D 3134; 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.

INTRODUCTION

Permissible color and gloss deviations from a standard are generally dependent upon the color
discrimination of the observer, on the lighting and surround in which the material is viewed, and on
special considerations related to the design, manufacture, and practical usage of the colored material
or object. The tolerances, therefore, may be influenced by economic, technical, psychological, and
practical requirements. In many circumstances, acceptability of color and gloss deviations from a
standard may differ appreciably from the perceptibility of deviations such as on-tone fading
preferences, large tolerances for luminance variation, nongreen bias, or nonyellow bias. With proper
allowances, perceptibility data can be used as an aid to develop permissible tolerances. Finally, the
sum of all these considerations should result in a specification acceptable to both buyer and seller.

1. Scope D 3964 Practice for the Selection of Coating Specimens for

1.1 This practice describes a procedure for establishing APpe€arance Measuremé_nt _ _
tolerances and evaluating the color and gloss of specimens with D 4449 Test Method for Visual Evaluation of Gloss Differ-

respect to specified standards. This practice is appropriate for €nces Between Surfaces of Similar Appeardnce

1.2 This practice does not indicate the extent of tolerances, bution of Physical Product Standards for Color and Geo-
but gives guidance on how they can be set. For product _Metric Appearance of Coatinfys
specification, the tolerances between specimens and the speciE 284 Terminology of Appearante

fied standard should be agreed upon between the purchaser ande 308 Practice for Computing the Colors of Objects by
the seller. Using the CIE Systefn

1.3 This standard does not purport to address all of the E 312 Practice for Description and Selection of Conditions

safety concerns, if any, associated with its use. It is the _for Photographing Spepjmeﬁws
responsibility of the user of this standard to establish appro- E 805 Practice for Identification of Instrumental Methods of

priate safety and health practices and determine the applica- _Color and Color-Difference Measurement of Ma_lteﬁals
bility of regulatory limitations prior to use. E 1164 Practice for Obtaining Spectrophotometric Data for

Object-Color Evaluatioh

E 1331 Test Method for Reflectance Factor and Color by
Spectrophotometry Using Hemispherical Geontetry

E 1345 Practice for Reducing the Effect of Variability of

2. Referenced Documents

2.1 ASTM Standards:
D 523 Test Method for Specular GIgss

D 1535 Practice for Specifying Color by the Munsell Sys-
ten?

D 1729 Practice for Visual Evaluation of Color Differences
of Opaque Materiafs

D 2244 Test Method for Calculation of Color Differences
from Instrumentally Measured Color Coordinétes

 This practice is under the jurisdiction of ASTM Committee E12.11 on Visual

Methods and is the direct responsibility of Subcommittee E-12 on Appearance of

Materials.

Color Measurements by the Use of Multiple Measure-
mentg

E 1349 Test Method for Reflectance Factor and Color by
Spectrophotometry Using Bidirectional Geométry

E 1360 Practice for Specifying Color Using the Optical
Society of America Uniform Color Scales System

E 1499 Guide to the Selection, Evaluation, and Training of
Observers

E 1541 Practice for Specifying and Matching Color Using
the Colorcurve Systefn
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2.2 CIE Publication: texture orientation during measurement.) The variability of the
No. 15.2 Colorimetry 2nd e#l. measurements due to texture may be reduced by following the
recommendations outlined in Practice E 1345.

3. Termln_ol_o_gy o ) 7.1.1.2 Visual Color AssessmentUse Guide E 1499 to

3.1 Definitions—For definitions of terms related to this seject an observer for the assessment. Assess and specify the
practice see Terminology E 284. color in terms of a color system described in Practices D 1535,
E 1360, or E 1541.

4. Summary of Practice _ _
7.1.1.3 Measure the gloss in accordance with Test Method

4.1 This practice consists of recommendations for the se- o :
lection of a standard, the necessary physical measurements 0523’ or evaluate it in accordance with Test Method D 4449.

assess the permanence of the standard to reproduce it wher/-1.1.4 Employ photography for permanently recording the

needed, and to establish tolerances. appearance of the surface texture (see Practice E 312). While
4.2 Recommendations are given for the determination of th&’ractice D 3134 does not deal with texture tolerances or

conformance of a specimen to preestablished color and glogPecifications, it should be recognized that significant differ-

tolerances by instrumental or visual means. ences in surface texture between standard and test specimens
o significantly affect both color and gloss, whether examined
5. Significance and Use visually or instrumentally. In the case of visual evaluation of

5.1 Color specifications are centered around exact positiori§e effect of color and gloss, differences can be minimized by
in color space. Correspondingly, gloss specifications are cerstrict adherence to recommended illuminating and viewing
tered around an exact position on the gloss scale. Because itgeometry (see Practice D 1729).
difficult to achieve these exact positions repeatedly, it is 7.2 Selection and Specification of Color Tolerances
necessary to specify tole_rances 'ghat are _acceptable to both the; 5 1 The purchaser and the seller shall agree on color
buyer and the seller. This practice details the procedure fof|erances with respect to a previously selected standard and on
accomplishing this goal. the color scales in which they are expressed. Selection of the
magnitude and direction of color tolerances shall be based on

areful consideration of all applicable factors. For example,

be6:;11 rggg ngstbr:titggﬁ geprifggggg?aﬁ dtrt]k?essp;grneHT)vire]v lerances may be selected on the basis of perceptibility of the
9 P P ' ﬁ{agnitude of color difference, rejection of or closer limits on

for the highest precision in mstrumental_ measurements th ertain directions of color difference, and costs of controlling
specimens should be opaque, uniform in color, plane, an

uniform in texture. The specimens should be relatively perma- € magnitude and direction Of_ color d|ffe_renge. Recommen-
ﬁgtlons on color scales appear in CIE Publication No. 15.2 and

6. Specimens

nent, and capable of being cleaned. Preferred sizes of spe :

mens for visual evaluation are given in Practice D 1729, th ractice E 308. . .

Specific Size being governed by the use of the Specimens_ 7.21.1 EXpI’eSS CO|OI’ dlffel’enceS betWeen the SpeCImen and
the standard in terms of a set of three independent parameters.

7. Procedure The CIE 1976 L*a*b* (CIELAB) approximately uniform color
7.1 Selection and Specification of Color and Gloss Stan-space and color difference equations have been recommended
dard: for use by the International Commission on lllumination (CIE).

7.1.1 Select a standard in accordance with Practice D 3969ee Test Method D 2244 and Method E 308. While this color
that is preferably the same type of material as the specimens toetric (CIELAB) is convenient for expressing color differ-
be evaluated for color or gloss, or both. Prepare, in sufficienences, it must be understood that a given calculated color
quantity, secondary standards in accordance with Guiddifference in one region of color space may not represent the
D 5531 that are representative of the desired color and gloss, same visual difference in other regions of color space.
the permanent material. Standards should have the same7.2.2 Gloss differences can affect instrumental measurement
spectral characteristics as the manufactured product. This {§f color differences. Large gloss differences between visually
usually accomplished by use of the same colorant compositiofgentical colors can cause their color measurements to exhibit
incorporated in the same manner into the same material. Thgrger color differences than in fact exist. When using historical
standard should have the same texture as the manufacturgdia to establish color tolerances, exercise care to limit the
product. specimens to those that have quite similar gloss values. When

7.1.11 In' order to obtain a permanent record, use Praaic@stablishing gloss tolerances, be aware that changes in gloss
E 805 and either Test Method E 1331 or Test Method E 134919, ;s may have an effect upon color measurements.
correctly identify the instrumental measurement method. Mea- 723 Wh lor diff f | di tice. it
sure the color in accordance with Practices E 1164 and E 805. .ft. d en glo otr ]derti_nce:{hormu aeare Ltjse f N |c|)racd|_]cc:re, :
Report the color as described in Practice E 308. Do this even [p often desira ef ol eln ify fel_cgmponeg S0 cg or ditter- q
the standard is textured. (If the standard is textured, note thghce, In terms ot corre a_tes or lig tn_ess, ue, and perceive
chroma (saturation). It is also desirable to express color

specifications in terms of such correlates. The CIE terminology

3 Available from the USNC-CIE Publications Office, % Mr. Thomas Lemons, appropriate to this usage is CIE 1976 Iightness* CIE 1976
TLA Lighting Consultants, 7 Pond St., Salem, MA 01970-4819. hue-angle,h,, and CIE 1976 chromagg(fﬂ‘mgm
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