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Determining Chemical Compatibility of Thread Sealants with
Thermoplastic Threaded Pipe and Fittings Materials’

This standard is issued under the fixed designation F 2331; 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 (€) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method is used for determining chemical
compatibility of thread sealant compounds with threaded pipe
and fittings materials. This procedure is generally applicable to
thread sealant compounds which are either hard-cure, soft-cure
or non-hardening paste at room temperatures (i.e. non-liquid or
semi-liquid).

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 to determine the
applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards: >

F 1498 Specification for Taper Pipe Threads 60° for Ther-
moplastic Pipe and Fittings

D 638 Test Method for Tensile Properties of Plastics

2.2 ASME Standards:

B1.20.1 Pipe Threads, General Purpose (inch)

3. Summary of Test Method

3.1 The procedure uses tensile specimen test bars in a
longitudinal tensile test geometry in a constant load (creep)
method. All procedures are run at an ambient temperature of
73°F (23°C).

4. Significance and Use

4.1 These procedures can be used to evaluate thread sealants
relative to causing environmental stress-cracking in thermo-
plastic materials. This testing results in determining time-to-
failure vs. engineering stress. This procedure can also be used
in stress-rupture regression analysis, where a variety of stress

! This test method is under the jurisdiction of ASTM Committee F17 and is the
direct responsibility of Subcommittee F17.20 on Joining.
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levels are needed. The methodology can be readily adapted to
conducting immersion tests in liquids.

5. Interferences

5.1 In these procedures, there may be interference effects
due to differences in resin or the additives in the thermoplastic
materials. Until such time as data is available to address this,
the user should take this into consideration when applying this
test method.

6. Apparatus

6.1 Apparatus for constant tensile method.

6.1.1 Constant-tensile-load test apparatus which maintains
the load to within *1 % throughout the test duration.

6.1.2 Immersion vessels which can be mounted to the
tensile-load apparatus (if applicable).

7. Test Specimen

7.1 Test bars may be either fabricated from compression
molded plaques or injection molded. Test times and/or stress
levels may be reduced by incorporating a knit-line into an
injection-molded test bar. If a knit-line is present, the mold
should be designed such that the knit-line occurs in the center
of the bar, perpendicular to the longitudinal axis.

7.2 AType IV specimen as shown in D 638 shall be used for
referee testing. Other specimen geometries may be used if
shown to provide equivalent results.

8. Calibration and Standardization

8.1 All test instrumentation shall be calibrated to standards
traceable to the National Institute of Standards and Technology.

8.2 The test stress (tensile) shall be calibrated by use of a
known aggressive chemical agent (positive control) to deter-
mine the stress needed to produce failures within 100 hours on
at least 75 % of the specimens. This stress is then used for
testing of the thread sealant under consideration.

Note 1—The known aggressive chemical agent is generally deter-
mined by causing premature failures as indicated in 9.2. Some agents may
be known from previous experience with the materials being used for
testing. For example, linseed and soybean oil have been used for this
purpose with PVC and CPVC test materials.
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8.2.1 A minimum of 4 specimens shall be tested for the
positive control.

8.2.2 A minimum of 3 specimens shall be tested at the same
stress or strain using a negative control agent (TFE-
fluorocarbon pipe thread tape). The negative controls shall not
fail after 1 000 hours.

9. Conditioning

9.1 Condition the specimens and the thread sealant for 40
hours at 23 * 2°C and 50 % * 5 % RH prior to applying the
sealant to the specimen.

10. Procedure

10.1 Constant tensile method

10.1.1 Attach the grips to the test specimen. The ends of the
grips shall be at least 0.75 inch (15 mm) from the area where
the test sealant is being applied. If testing in an immersion
apparatus, this requirement does not apply, but care must be
taken to ensure failures are not initiated in the region near the
grips.

10.1.2 If using a semi-solid paste sealant, wrap the speci-
mens with plastic wrap or aluminum foil to prevent evapora-
tion of liquid components of the paste.

10.1.3 Apply the load to the specimen gradually within a
period of 5 to 10 seconds without any abrupt or impact-type
loading of the specimen.

10.1.4 Record the time-to-failure of each specimen.

10.1.5 If the failure occurs at an area away from where the
sealant was applied (i.e. clean tensile bar region), at a time less
than the negative control, it shall not be considered a valid test
for that specimen. If only one of 4 specimens fails in this
manner, it may be discarded and the remaining three reported.
If more than one fails in this manner, new specimens shall be
tested.

11. Calculation or Interpretation of Results

11.1 For this method, the applied stress or strain should be
sufficient to cause failures with known stress-cracking agents
within 100 hours. As such, it is generally considered acceptable
if the sealant under test does not cause a failure within 1 000
hours at that same stress level.

12. Report

12.1 Complete identification of the sealant tested, plastic
material used for the test bars, positive control substance and
negative control substance (if any). This information shall
include manufacturer, trade designations, principle dimensions
and material identification code or designation.

12.2 Method of preparing test specimens.

12.3 Environment during conditioning and testing.

12.4 Conditioning procedure (time/temp/RH)

12.5 Number of specimens tested

12.6 Cross-sectional dimensions of test specimens

12.7 Stress levels used in testing.

12.8 Torque applied if using Procedure A

12.9 Results of positive control

12.10 Results of negative control

12.11 Date of test

12.12 Reference to this test method F 2331 and the proce-
dure used.

13. Precision and Bias

13.1 This test method specifies a result that is a nonnumeri-
cal report of success or failure categorized based on criteria
specified in the procedure (positive and negative controls). As
such, no information is presented about either the precision or
bias of Test Method F 2331 for measuring chemical compat-
ibility of thread sealants.

14. Keywords

14.1 Thread sealant; chemical compatibility; ABS; PVC;
CPVC; fittings
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