QHny) Designation: D 3121 — 94 (Reapproved 1999)

Standard Test Method for

Tack of Pressure-Sensitive Adhesives by Rolling Ball 1

This standard is issued under the fixed designation D 3121; 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 applied by the adhesive to the ball) the adhesion between

1.1 This test method covers measurement of the compar&?€ ball and the adhesive, often called “grab,” adl the
tive tack of pressure-sensitive adhesives by a rolling ball and iglowing effect” or energy required to push the adhesive out of
most appropriate for low-tack adhesives. This test method i§1e ball's path. _ S
only one of several available for the measurement of tack. ~ 4-2 Test results are influenced bylX adhesive film thick-

1.1.1 This test method is not recommended for the specifif€SS, ) bond of adhesive to backing, an@) packing rigidity,
cation of end use products. so these factors must be carefully controlled for satisfactory

1.2 The values stated in inch-pound units are to be regarddeg?mparisons.

%s%otrhn?a?i?r??)?lrls The values in the parentheses are given fg_r Significance and Use

1.3 This standard does not purport to address all of the 5.1 The rolling-ball tack test is fast, easy to run, and requires
safety concerns, if any, associated with its use. It is thdittle investment in equipment and little operator training. This
responsibility of the user of this standard to establish appro{€St is intended primarily for quality control use since it
priate safety and health practices and determine the appncademonstrates good reproducibility within a single laboratory

bility of regulatory limitations prior to use. and ability to detect batch-to-batch variations accurately if

adhesive film thickness is held constant. Rolling ball tack is not

2. Referenced Documents intended as an investigative tool since for most pressure

2.1 ASTM Standards: sensitive adhesive applications rolling ball tack results do not
D 907 Terminology of Adhesivés correlate well with application tack requirements.

E 171 Specification for Standard Atmospheres for Condi—6

tioning and Testing Flexible Barrier Materidls - Apparatus (Fig. 1 and Fig. 2)

6.1 Inclined Trough equipped with a release lever at the

3. Terminology top® through which the ball gains downhill momentum. The
3.1 Definitions—Several terms in this test method are de-ball is a%e-in. (11.1-mm) diameter steel ball unless otherwise
fined in accordance with Terminology D 907. specified.

3.2 Description of Term Specific to This Standard:

3.2.1 tack—the property of an adhesive that enables it to , . .
form a bond of measurable strength immediately after adhesive /-1 The test specimen is a substrate coated with a pressure-
and adherend are brought into contact under low pressure. S€nsitive adhesive. Itis generally about 2 in. (51 mm) wide and

approximately 15 in. (381 mm) long. Specific sample dimen-
4. Summary of Test Method sions can be selected for the adhesive to be tested since the

4.1 In the determination of tack by the rolling-ball method, /ength need only be sufficient to allow the adhesive to stop the
a steel ball is released at the top of an incline, allowed td*all. and the width need be only wide enough to encompass the

accelerate down the incline and roll on to a horizontal surfac®all track.
covered with a pressure-sensitive adhesive. Tack is determin%j
by measuring the distance that the ball travels across the . i
adhesive before stopping. There are two major retarding forces 8.1 Before test, store the pressure-_s_ensmve adhesive-coated
substrate at the selected test conditions for 24 h. If other
conditions are not specified the storage and test conditions shall
1 This test method is under the jurisdiction of ASTM Committee D-14 on
Adhesives and is the direct responsibility of Subcommittee D14.50 on Hot Melt and
Pressure Sensitive Adhesives.
Current edition approved Dec. 15, 1994. Published February 1995. Originally
published as D 3121 — 73. Last previous edition D 3121<%.89 -
2 Annual Book of ASTM Standard#| 15.06. 4 A suitable apparatus is available through the Pressure Sensitive Tape Council,
2 Annual Book of ASTM Standardgol 15.09. The Breeden Co., 104 Wilmot Rd., Suite 201, Deerfield, IL 60015.

7. Test Specimen

Conditioning
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9.5 Release the ball and allow it to roll to a stop on the
adhesive.

9.6 Measure the distance from the point where the ball
initially contacts the adhesive to where the ball is in contact
when it stops.

10. Report

10.1 Report the following information:

10.1.1 Complete identification of the adhesive tested and
the substrate on which it is coated including type, source,
FIG. 1 Adhesion Test Apparatus and Specimen Showing Distance manufacturers’ code numbers’ form, etc._, .

of Roll That is Measured 10.1.2 Method of preparing test specimens, especially the
resultant thickness of adhesive and substrate,
be 73+ 4°F (23 £ 2°C) and 50+ 5 % relative humidity. 10.1.3 Conditioning procedure used,
Details of these and other conditions are more fully described 10.1.4 Conditions of testing area,
in Specification E 171. 10.1.5 Number of specimens tested (five are recommended),
10.1.6 Maximum, minimum, and average value of rolling

9. Procedure . ; .
, ) i ball distance. Optionally, either all values or a standard
9.1 Select a hard, horizontal surface of sufficient size t9eviation for the value may also be included, and

conduct the test. Metal or glass plates have been satisfactorily 1 1 7 pertinent additional comments based on visual in-

used. . ) spection such as noticeable residue on ball, lift of adhesive
9.2 Prior to the tests of each lot of adhesive, clean thqrorn substrate. etc.

inclined trough thoroughly with a suitable solvent. Heptane,

methyl ethyl ketone, isopropanol, toluene, or methanol ardl. Precision and Bias®

usually satisfactory. 11.1 Intests of an identical series of pressure-sensitive tapes
9.3 Arrange the specimen to be tested, adhesive side up, in various laboratories this rolling-ball test has repro-ducibly

line with the inclined trough. The specimen must be free of anyarranged the samples from least to most tacky. Numerical

wrinkles, creases, or splices. The end of the specimen oppositesults on the same tape tested by different operators or in

the incline shall be held to the table with tape or a weight. Onlydifferent laboratories could vary by as much as 50 % (95 %
one test shall be run on each specimen. confidence limits).

9.4 Prior to each roll of the ball, thoroughly clean the ball
with a suitable solvent chosen to remove any possible adhesive> Keywords
residue. Wipe with a lint-free, bleached, absorbent material to 12.1 pressure-sensitive adhesives; rolling ball; tack
remove any remaining residue. After cleaning do not touch the
ball or raceway. Use clean, dry tongs to place the ball on the sagty research Report No. D-14-1000. A copy is available from ASTM
upper side of the release. Headquarters, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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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, at the address shown below.

This standard is copyrighted by ASTM, 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).



