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Drying Time of Oxidative-Drying Printing Inks by Squalene
Resistance *

This standard is issued under the fixed designation D 5909; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 4. Summary of Test Method

1.1 This test method covers the procedure for determining 4.1 The test print is affixed to the base of the rub tester. The
the drying time of oxidative-drying printing inks (also referred removable one-half pound weight of the instrument is fitted
to as" sheetfed inks”) by squalene resistance of printed inkvith a piece of rubber blanket and covered with an absorbent
films. towel to which a small amount of squalene oil has been added.

1.2 This test method is applicable to all paste inks that dryThe weighted, oil-impregnated towel is allowed to rub back
primarily by oxidation regardless of the substrate on whichand forth over the test print for a prescribed number of cycles.
they are printed. With appropriate changes in the test fluid, it 4.2 The receptor towel is examined for evidence of ink
may also be used with paste inks that dry by other mechanismsansfer from the print. Results may be related qualitatively to
such as heatset or ultraviolet light. an agreed upon standard, or, the intensity of the stain can be

1.3 This test method utilizes a modified rub tester and isneasured quantitatively with a colorimeter, spectrophotometer,
intended to serve as a “referee” procedure when laboratoriesy other reflectance type device.
using less rigorous test procedures (see Appendix X1), cannot =
agree on their results. 5. Significance and Use

1.4 This standard does not purport to address all of the 5.1 Inadequate setting or drying of sheetfed inks, or both,
safety concerns, if any, associated with its use. It is thean cause blocking of stacked prints with subsequent loss of
responsibility of the user of this standard to establish appro-product.” Setting” of an ink refers to the rapid rise in viscosity
priate safety and health practices and determine the applicaef the printed ink film, sometimes accompanied by surface

bility of regulatory limitations prior to use. drying, that prevents transference of the undried ink film to
adjacent surfaces under light pressure. “Setting” is a property
2. Referenced Documents of the ink-substrate combination. Inadequate drying may be
2.1 ASTM Standards: due to several factors, but the primary causes d)eorfiission
D 4332 Practice for Conditioning Containers, Packages, oof metallic driers from the ink, improper ink formulatio2)(
Packaging Components for Testfing unusual ink-substrate interactions, ar8] (se of a fountain
D 5264 Test Method for Abrasion Resistance of Printedsolution that is too acidic. If the test prints are made on a
Materials by the Sutherland Rub Tester standard laboratory proof press, where there is no application
) of fountain solution, then only the first three possible causes
3. Terminology can be evaluated. If the prints have been made on a commercial
3.1 Definition of Terms Specific to This Test Method: production printing press or some other acceptable means of
3.1.1 squalene o#—an organic liquid C;H5, unsaturated introducing the fountain solution into the ink agreed upon, then
aliphatic hydrocarbon) that imitates the action of skin oil.  the effect of fountain solution can be determined. It will often

3.1.2 Discussior—Squalene dissolves vehicle componentsbe necessary to run several tests to isolate the specific cause of
in a typical oxidative-drying ink system but not when fully a drying problem.
polymerized. 5.2 This test method is suitable for most combinations of
3.1.3 blanket—a composite structure, normally a rubber- oxidative drying inks and substrates. Because this test method
like layer supported by one or more fabric or foam layers, omelies on a visual assessment of the extent of drying, very light
both. colors and clear varnishes may present difficulties in quantify-
ing the extent of drying. In such cases, the supplier and the

o , R _ __customer should agree upon an alternative method of assessing
This test method is under the jurisdiction of ASTM Committee DO1 on Paint - . .
and Related Coatings, Materials, and Applications and is the direct responsibility o?he drylng properties of the ink.
Subcommittee D01.56 on Printing Inks.
Current edition approved Aug. 10, 1996. Published October 1996. Originally
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6. Apparatus Note 1—The wide rubber disk of the bench type print tester produces

. a printed strip 47-mm wide and 230-mm long; by cutting in half
6.1 Rub Tester conforming to Test Method D 5264 but cross-wise, two 47 by 115 mm specimens per print are obtained. The plate

equipped with a special one-half pound weight and modified &t 5 common flat-bed proof press is 102 by 153 mm and also gives two 47
in Section 9. by 115 mm specimens per print. In each case, three prints are needed to
6.2 Laboratory Printing Apparatuscapable of preparing provide six test specimens.

test prints from a blanket or rubber covered-printing disk (that 192 A few minutes before an hour has elapsed, clamp a
is, by the dry offset mode). The minimum print size is about 47gjngle thickness piece of toweling to the receptor block of the

by 115 mm. _ . _ i i rub tester. With a pipet or eye dropper, place five drops of

6.3 Reflection Densitometefor use in controlling the ink  gqyalene oil on the towel in the region that lies over the rubber
density of the printed specimens. , blanket. Using the thumb, work the oil into the toweling so that

6.4 Spectrophotometer (Optionafpr measuring the reflec- it js fully saturated, but not dripping in the region over the
tance of receptor toweling. rubber blanket.

, 10.3 Center a specimen on the glass plate and tape down.

7. Materials One hour after the print was made, place the weight in its

7.1 Soft Towelingcut to fit the sub tester receptor block 50 location on top of the specimen and turn the instrument on.
by 140 mm. Conduct the test for 15 strokes (a stroke consists of one back

7.2 Squalene OjI3 and forth cycle).

7.3 Rubber Blanket* preferably having an adhesive or 10.4 Remove the specimen and receptor towel. Carefully
“sticky” backing, cut to 38 by 38 mm. blot off any excess oil. Mark the number of hours that have

7.4 Substratesuch as paper, paperboard or other as agreeelapsed between the time of printing and that of rub testing.
upon between the supplier and the customer. The substrate10.5 If inspection (11.1) indicates the print is not dry, set the
should be cut to a size appropriate to the printing apparatugrint and receptor towel aside, and repeat 10.2 to 10.4 on
(6.2). another print specimen at 1-h (or other agreed upon) intervals

7.5 Reference Standards (optionaduch as wet production after printing. If the ink has not completely dried at the end of
or laboratory prints of inks and substrates having known 06 h, then the time interval must be extended by starting from
desired drying properties. 10.1 and running the tests at longer intervals or longer times.

8. Test Specimen and Conditioning 11. Evaluation

8.1 Setthe rub tester on a sturdy bench, preferably in aroom 11.1 Visually inspect the print for evidence of adverse
conditioned at 23- 1°C (73.4x 2°F) and 50+ 2 % relative  effects and the receptor towel for evidence of ink transfer.

humidity, as described in Practice D 4332. 11.2 (Optional) Set the spectrophotometer to the following
condition: llluminant C, large aperture, 2° observer. Determine
9. Preparation of the Rub Tester the reflectance of the receptor towels as a function of time,

replace with the special half-pound weight. Affix the 38-mm Plot results in the form of L* versus time, noting on the graph
square rubber blanket (7.3) to the center portion of the weighth€ points at which visual drying (11.1) occurred. Drying can
9.2 Remove the rubber pad from the lower surface of thd@ considered complete when L* =80 %.
instrument. Replace with a glass plate of comparable size.
9.3 In order to facilitate proper placement of the testl2. Report
specimen, determine where the center stroke occurs and scribe 12.1 Report the time in hours at which there is no visible
or otherwise indicate, a line on the glass plate. Similarly, scribeffect on the test print or the L* value of the receptor towel
lines to facilitate placement of the specimen in the left-to-rightreaches 80 %.

direction. 12.2 If a reference standard was used, report whether the
drying time of the test sample was shorter, equal to, or longer
10. Procedure than the standard.

10.1 Using the manufacturer’'s instructions, ink up the o ]
laboratory printing apparatus and pull a print on the agreed3- Precision and Bias®
upon substrate. Measure the optical density. If not within 13.1 Precision—An interlaboratory study of this test
+0.05 of the desired value, discard and apply more or less inknethod was conducted in which 5 laboratories tested 3 inks
to the print maker. Prepare a sufficient number of prints so thatanging in drying time from about 2 to 5 h. The overall
after cutting, there will be a minimum of six specimens eachstandard deviation was 0.74 h. Based on this result, the
about 47 by 115 mm. Record the time of printing on eachfollowing criteria should be used for judging the acceptability
specimen. of results at the 95 % confidence level.

3 Available from chemical supply houses. S Supporting data are available from ASTM Headquarters. Request Document
4 Suitable rubber blanket is available from local graphic art supply houses. RR:D01-1097.
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13.1.1 Repeatability—Repeatability cannot be determined 14. Keywords
because the tests were not replicated. L — ) R

13.1.2 Reproducibility—Two results obtained by operators inli 4s'luirlglr?3’r§sxilsdtgtr:\</:2 drying; paper; paperboard; printing
in different laboratories should be considered suspect if they q
differ by more than 2 h.

13.2 Bias—Bias cannot be determined because there are no
standard materials.

APPENDIX
(Nonmandatory Information)

X1. MANUAL METHOD

X1.1 The generally accepted industrial practice for deterusing the procedure outlined in X1.1. Test results obtained by
mining“ drying” of inks involves wiping prints, prepared the various operators differed by as much as 5 h, well beyond
similarly to the procedure described in this test method, withthe 2 h cited in 13.1.2.
cotton swabs or balls that have been impregnated with an
appropriate fluid at various times. X1.3 The manual procedure is very operator sensitive due
dprimarily to the variation in applied pressure when wiping the
print. The present method, involving a rub tester, serves to
ﬁtandardize the applied force and wiping action.

X1.2 As part of the interlaboratory round-robin conducte
in 13.1, four of the participating laboratories concurrently
measured the drying time of the same ink/paper combinatio

ASTM International 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 International 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



