
Designation: D 3473 – 88 (Reapproved 1995)

Standard Test Methods for
Lifting Force Required to Remove Certain Child-Resistant
Snap Caps 1

This standard is issued under the fixed designation D 3473; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 These test methods cover the measurement of the force
necessary to open child-resistant snap-engagement packages of
the type that require alignment of two points, followed by
upward pressure on a designated location on the closure.
1.2 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Terminology

2.1 Definitions of Terms Specific to This Standard:
2.1.1 lifting force—the measurement of force applied to the

lifting tab of a snap-engagement cap, which has been rotated to
the opening position, so the locking tab can pass through the
gap in the locking ring of the bottle neck finish.

3. Summary of Test Methods

3.1 The test package is held securely on the stage of a
force-measuring instrument, and an upward force is applied at
a predetermined rate to the proper closure location by means of
a lifting foot. Either of two test methods can be used:
3.1.1 Test Method A, in which the package is held with its

vertical axis perpendicular to the tester stage, or,
3.1.2 Test Method B, in which the package is held with its

vertical axis canted to a specific angle.

4. Significance and Use

4.1 These test methods may be used in establishing and
confirming quality control standards.
4.2 The test methods may be used to establish performance

standards.

5. Apparatus

5.1 Testing Machine,2 consisting of a force gage with a
suitable lifting foot, and a supporting stand with provision for

either manual or motorized operation. To ensure maximum
accuracy, a calibrated gage with the most appropriate range
available should be used.

NOTE 1—The upward vertical force to remove certain Type II A
Lug-Style Child-Resistant closures may be measured with this test method
using a modified lifting foot.

5.2 Thelifting foot transmits the force to the proper closure
location. A design found satisfactory for many applications is
shown in Figs. 1 and 2. In some cases, a special foot might be
required.

6. Sampling

6.1 The number of samples will depend on the desired
purpose for which the test is being conducted. However, for a
given set of samples, sufficient measurements should be taken
in accordance with established statistical sampling procedures
in order to obtain consistent results.
6.2 Performance should normally be based on a test of not

less than ten representative specimens of a given type selected
at random.

7. Calibration

7.1 Check the calibration of the force gage by using certified
dead weights that will include the full scale range of the gage.

8. Conditioning

8.1 Force values may be influenced by:
8.1.1 Precise method of closure application, including am-

bient conditions and nature of contents,
8.1.2 Length of time the closure has been in place,
8.1.3 Temperature and humidity conditions during any stor-

age period, and
8.1.4 Temperature and humidity at time of test.
8.2 The preceding variables should be controlled to a degree

consistent with the objectives of the test (such as, research,
quality assurance, and production monitoring) so that the data
will be valid for lot-to-lot comparison.
8.3 Immediately prior to testing, the packages should be

intact (with closures in place), and conditioned at 236 2°C
1 These test methods are under the jurisdiction of ASTM Committee D-10 on

Packaging and are the direct responsibility of Subcommittee D10.31 on Child
Resistant Packaging.

Current edition approved Dec. 30, 1988. Published February 1989. Originally
published as D 3473 – 76. Last previous edition D 3473 – 81.

2 Chatillon Universal Test Stands LTC and LTCM, with series DPP force gages
of appropriate range, and standard pressor feet, available from John Chatillon and
Sons, Kew Gardens, NY 11415, have been found satisfactory for this method.

Similar equipment (Series CTM Universal Testing Machines, and Series L force
gages) is also available from Hunter Spring, a Division of Ametek, Inc., Hatfield, PA
19440.

1

AMERICAN SOCIETY FOR TESTING AND MATERIALS
100 Barr Harbor Dr., West Conshohocken, PA 19428

Reprinted from the Annual Book of ASTM Standards. Copyright ASTM

NOTICE:¬This¬standard¬has¬either¬been¬superseded¬and¬replaced¬by¬a¬new¬version¬or
discontinued.¬Contact¬ASTM¬International¬(www.astm.org)¬for¬the¬latest¬information.

Full document details: ASTM D3473-88(1995)

http://www.avadocuments.com/doc/astm-d3473-88-1995
http://www.avadocuments.com/doc/astm-d3473-88-1995


and 506 5 % relative humidity for not less than 24 h, unless
otherwise agreed upon.
8.4 The atmosphere conditions in Table 1 may be used when

special conditioning is appropriate. Other atmosphere condi-
tions may also be used as appropriate.

9. Procedure

9.1 Zero the gage, then set it to retain the maximum reading
attained.
9.2 Using either Test Method A or B, position a test unit so

that the lifting foot barely touches the proper location. Avoid

any wedging by the foot, or preloading of the gage.
9.3 Apply force (either manually or automatically) at an

appropriate rate of speed until the closure is unseated, and
record the maximum value. A rate of 21⁄2 in. (64 mm)/min has
been found generally satisfactory.
9.4 Repeat 9.1 and 9.3 for each specimen.

10. Report

10.1 Report the following information:
10.1.1 Identification and description of closures and con-

tainers including the nature of any contents, and the ambient
conditions at time of fill,
10.1.2 Materials of construction of closures and containers,
10.1.3 Any special storage conditions,
10.1.4 Specific conditioning and time/duration of cycles if

used,
10.1.5 Description of apparatus,
10.1.6 Method of loading (manual or motorized),
10.1.7 Orientation of the test units (either vertical, or the

specific angle from the vertical),
10.1.8 Rate of loading,
10.1.9 Description of the lifting foot,
10.1.10 Statement that the test was made in accordance with

ASTM Test Methods D 3473,
10.1.11 Tabulated force results,
10.1.12 Average range, and
10.1.13 Estimated standard deviation.

11. Precision and Bias

11.1 Precision—The precision of this test method has not
yet been determined. Currently it is under investigation by the
subcommittee.
11.2 Bias—No justifiable statement can be made on the bias

of these test methods since a true value cannot be established
by an accepted referee method.

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.

FIG. 1 Pry-Off Adapter

FIG. 2 Gage, Incorporating Pry-Off Adapter and Vial Vise

TABLE 1 Special Atmospheres

Environment Temperature
Relative
Humidity

Cryogenic −55 6 3°C (−67 6 6°F) ...
Frozen food storage −18 6 2°C (0 6 4°F) ...
Refrigerated storage 5 6 2°C (41 6 4°F) 85 6 5 %
Temperature high humidity 20 6 2°C (68 6 4°F) 85 6 5 %
Tropical 40 6 2°C (104 6 6°F) 85 6 5 %
Desert 60 6 3°C (140 6 6°F) 15 6 2 %
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