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This standard is issued under the fixed designation D 2745; 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.

1. Scope 4.2 This test method is a referee method, and the vehicle for
1.1 This test method describes the procedure for determirréparing the dispersion and the black for tinting are suggested

ing the relative tinting strength of white pigments by reflec-but others may be used provided both the purchaser and the

tance measurements of black tints. seller agree to the changes. _
1.2 This test method is applicable only for comparing the 4.3 The results obtained with a muller do not necessarily

test pigment with a reference standard of the same type arf@ree with industrial situations where different dispersing
grade. conditions exist. However, dispersing with a muller is a fast,

relatively inexpensive way of testing tinting strength for
Note 1—Test Method D 332 describes a procedure for visual assessgtine quality control.

ment of blue tinted samples.

1.3 This standard does not purport to address all of the5. Apparatus and Materials
safety problems, if any, associated with its use. It is the 5.1 Muller, automatic; equipped with a weight that exerts a
responsibility of the user of this standard to establish appro-permanent 50-Ibf (220-N) and an additional weight exerting a
priate safety and health practices and determine the applica50-Ibf making a total of 100-Ibf (445-N). The two glass plates

bility of regulatory limitations prior to use. shall be kept sharp by removing from the machine and grinding
them face-to-face with No. 303 optical emery or equivalent,
2. Referenced Documents and water.
2.1 ASTM Standards: 5.2 Spatula—A flexible spatula having a chromium-plated
D 332 Test Method for Relative Tinting Strength of White or plastic blade 3 to 6 in. (75 to 150 mm) long and another with
Pigments by Visual Observatién a 3-in. tapered blade.

E 97 Test Method for Directional Reflectance Factor, 45- 5.3 Balances—(1) A balance sensitive to 20 mg an#) @n
deg 0-deg, of Opaque Specimens by Broad-Band Filtegnalytical balance sensitive to 0.4 mg.
Reflectometry 5.4 Vehicle—Because the choice of vehicle may affect
results, a solvent-free vehicle (excluding refined or low-bodied

3. Summary of Test Method linseed oilP should be agreed upon by the purchaser and the
3.1 Pigment is dispersed in a vehicle and let down withgg|ler.

additional vehicle that has been tinted. Dispersion and letdown 5 5 Tinting Black—A lamp black predispersed in a vehicle
are accomplished with a mechanical muller. Both the test andimilar in nature to the test vehicfe.

standard pigments are treated identically. Opaque drawdowns 5.6 Chart—Either gray or white lacquered chaftsut to a
are made of the paint and thvetristimulus values (green-filter convenient size.

reflectance) of the wet films are measured. The relative tinting 57 Colorimeter—A filter colorimeter meeting the require-
strength of the test pigment is calculated directly from thements of Test Method E 97.

reflectance values. 5.8 Film Applicator—2 or 3 in. (50 or 75 mm) wide with a

4. Significance and Use .

4.1 Tinting strength is one of the most important propertieqrvingtssf'ﬁ?%grﬂf uller is supplied by the Hoover Color Corp., 13 Cordier St.
of a white pigment. This test method provides a means of 5 suggested vehicles include a 50-50 mixture of Aroplaz 1271 and 1278 (Spencer
testing this property for quality control. Kellogg Division of Textron, Inc., P.O. Box 807, Buffalo, NY 14240), No. 3 Litho

Varnish (Inmont Corp., Printing Ink Div., Germantown Ave. and New Market St.,
Philadelphia, PA 19123), and Castor Oil AA, USP (NL Industries, NL Chemicals

1 This test method is under the jurisdiction of ASTM Committee D-1 on Paint Div., P.O. Box 700, Hightstown, NJ 08520).

and Related Coatings, Materials, and Applications and is the direct responsibility of © Tinting black should be agreed upon between the purchaser and the seller.

Subcommittee D01.26 on Optical Properties. Suggested materials include Lampblack PF 4340 (Daniel Products Co., 400
Current edition approved Sept. 15, 1993. Published November 1993. OriginalliClaremont Ave., Jersey City, NJ 07304) and Lampblack 5-24-A-710 (The Hilton-
published as D 2745 — 68 T. Last previous edition D 2745 — 89. Davis Chemical Co., 2235 Langdon Farm Road, Cincinnati, OH 45237).
2 Annual Book of ASTM Standardgol 06.01. 7 Suitable charts are available from The Leneta Co., P.O. Box 86, Ho-Ho-Kus, NJ
3 Discontinued se@992 Annual Book of ASTM Standard®| 14.02. 07423.
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TABLE 1 Examples of Preparation of Black Letdown Vehicles

Approximate Approximate

Black Letdown Predispersed

Pigment Type Pigmgnt Pigment, g Clear Vehicle, g Vehicle, g PVC .Of Final Black,” g Clear Vehicle,®? g
Density Paint, %
Titanium dioxide:
rutile 4.1 3.000 2.000 1.000 20 6.80 93.20
anatase 3.8 3.000 2.250 1.000 20
Lithopone 4.3 5.000 1.220 1.000 35 2.25 250.00
Zinc oxide, leaded 5.9 5.000 2.460 1.000 20
Zinc oxide 5.6 5.000 2.660 1.000 20
White lead 6.8 3.000 0.810 1.000 20

ADaniel Products Co. Lampblack F is used for this example.
BA 50-50 (by weight) composite vehicle, Aroplaz 1271 and 1278, is the “vehicle” used for this example.

clearance of 6 mils (150 pm) to produce wet films about 3 milsntended for preparing a paste on the muller. Use the weigh-by-difference

(75 pm) thick. This applicator when used as suggested in th@ethod. 2) Add the vehicle to a tared metal or plastic plate till the correct
test method will produce aR,, film.8 weight is reached; transfer to the muller by scraping off the plate with the

spatula. If the vehicle tends to run, weigh both pigment and vehicle on the
6. Standard plate making a crater in the pile of pigment to contain the vehicle.

6.1 Astandard white pigment of the same type as the sample 7.4 Standardize the colorimeter for measurement of the

to be tested, as agreed upon by the purchaser and the sellefr€en filter reflectance (that i¥;value) with, if necessary, a
wet-film adapter in place. Adjust the colorimeter to the

7. Procedure approximate expected reading. Draw down the sample paint on
[élwe chart (lacquered side) with the applicator blade (5.8). Place

7.1 Place two concentric circles under the base plate of th - X ;
P e film immediately on the reading port, cover the back of the

muller so that they can be clearly seen through the plate. Th X
circles can be drawn on a paper and inserted under the plate, g2t With a flat, black panel (for example, black structural

they can be drawn directly on the underside of the bottonPlass) to keep the chart flat and prevent exterior light from
plate. The inner circle should b&2in. (63 mm) in diameter entering the colorimeter, and read the reflectance immediately
and the outer circle in. (114 mm) in diameter. (Note 3), recording the value. Clean the port of the colorimeter

7.2 Make a preliminary test by dispersing standard Whitéhoroughly with a rag. Draw down the standard paint and read

pigment in a clear vehicle at the pigment volume concentratioff"mediately as before (Note 4). When the reflectance reading
(PVC) given in Table 1 and adding tinting black to determing®’ the sample is greater than the standard, the sample is
the amount of black required to provide a reflectivity of 042  Stronger in tinting strength. When it is lower it is weaker.

0.03. Prepare a “black letdown vehicle” by adding tinting black Nore 3—Flooding will cause drifting in the reflectance reading of some
to clear vehicle so that 1.000 g of the black letdown vehiclefilms. When the colorimeter is already adjusted to the expected reading, an
will contain the same amount of black that provided thisexperienced operator can read the reflectance with high precision in a very
reflectivity. Three examples are given in Table 1. short interval. Consequently the time lapse between draw-down and

7.3 Weigh the pigment to the nearest g with the analyticaremeo(fs Tf,z\i?]glgghst?lzurfe?ﬁozs;sspr)‘rci)rrrgaar?Iypicr)EZIr?(ﬁd as a rapid method
balance in accordance with Table 1 gnd transfer tp the onvq{ obviously can be adapted to measuring the tinting strength in a dry filn‘1
plate of the muller. Add clear vehicle to the pigment in of paint. For this an appropriate amount of cobalt drier is added to the
accordance with Table 1 (Note 2). Mix with a spatula until ablack letdown vehicle during its preparation (see 7.2), and the films are
paste is obtained. “Pick up” the paste with the spatula andllowed to dry as needed before making the reflectance measurements. It
spread it within the area between the two concentric circles ofhould be cautioned that tinting-strength values measured on dry films
the plate. Close the muller, mull 25 times, and collect the pastéhy differ from those measured on wet films.

Thoroughly mix the black Ietd_own vehicle_i_n its_ container. Add g calculation of Tinting Strength

1.000 g of black letdown vehicle as specified in Table 1 to the
white paste and mix in thoroughly with a spatula. Again spread
the paste within the two concentric circles, mull 25 times, TS= (D[(1 - RYZ2R (1 — R)Z2R,], (T)
pickup the paste, spread within the area, and mull a final 25
times more. Prepare a reference standard with each series &?}f
test pigments by this same procedure.

8.1 Calculate the tinting strength as follows:

= tinting strength of test pigment,
R. = measured reflectance factor (as a decimal),

Note 2—An analytical balance is specified for referee-type of testing; T = assigned tinting strength of standard, usually 100 %,
for routine work, weighing to 20 mg has been found satisfactory as an and subscripts* u” and “s” refer to the test and
alternative procedure. Among the methods of accurately weighing ve- standard pigments, respectively.

hicles (either the clear or black letdown vehicles) are these two alterna-
tives: (1) Place a small beaker of vehicle on the weighing pan of theq Report

balance. Remove and transfer vehicle employing the spatula ultimately . .
9.1 Report the following information:

9.1.1 Tinting strength rounded to three significant figures,
8 ABird Film Applicator, available from Bird and Sons, Walpole, MA 02081, has 9.1.2 Idem'ﬁcatlon. of the pigment, the_ r(_aference standard,
been found suitable for this purpose. and the arbitrary assigned valug, of the tinting strength for
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the reference standard. (Also identify the vehicle and coloranthe following criteria should be used for judging the accept-

employed.), and ability of results at the 95% confidence level when the standard
9.1.3 Name and model number of the colorimeter emis assigned a value of 100:

ployed. 10.1.1 Repeatability—Two results obtained by the same

10. Precision operator on the same pigment should be considered suspect if

10.1 On the basis of an interlaboratory test of this testthey differ by more_ t_hgn 3.3 units. )
method in which seven laboratories tested four materials 10-1-2 Reproducibility—Two reported results, obtained by

covering a broad range in tinting strength using five types oppera.ltors in Qifferent laboratories, sh(_JuId be considered sus-
colorimeters, the standard deviation was found to be 1.1@ect if they differ by more than 4.9 units.
within laboratories and 1.72 among laboratories. Based on this,

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.



