
Designation: F19 − 21

Standard Test Method for
Tension and Vacuum Testing Metallized Ceramic Seals1

This standard is issued under the fixed designation F19; 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 covers procedures for conducting
tension and vacuum tests on metal-ceramic seals to determine
the bond strength of brazed, metallized ceramics.

1.2 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.3 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, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

E4 Practices for Force Verification of Testing Machines
E6 Terminology Relating to Methods of Mechanical Testing

3. Terminology

3.1 Definitions:
3.1.1 The definitions of terms relating to tension testing

appearing in Terminology E6, shall apply to the terms used in
this test method.

4. Significance and Use

4.1 This test method covers procedures for conducting
tension and vacuum tests on metal-ceramic seals.

4.2 This test method is not to be considered as an absolute
tension test for the ceramic.

4.3 This test method is suitable for quality control and
research and development use.

5. Apparatus

5.1 Testing Machines—Machines used for tension testing
shall conform to the requirements of Methods E4. Only loads
that are within the loading range of the testing machine, as
defined in Methods E4, shall be used for determining tensile
strengths.

5.2 Gripping Devices—Various types of gripping devices
may be used to apply the load to the test specimen. Those
shown in Fig. 1 are recommended, but regardless of which
grips are used, care shall be taken that the axis of the test
specimen is in alignment with the centerline of the test machine
heads.

6. Preparation of Specimens

6.1 Prepare the test specimen by brazing together two pieces
of ceramic, shown in Fig. 2, at their respective metalized
surfaces, as described in 6.1.1 to 6.1.3:

6.1.1 Ceramics—Grind the test surface, A, (Fig. 2) of the
two ceramic parts flat to within 0.0064 mm according to good
grinding practice using an abrasive passing or finer than a
150-µm sieve. The ground surface, A, of each part shall be
parallel to shoulder C, as shown in Fig. 2, consistent with the
best commercial practice. The over-all appearance of each
ceramic half of the test specimen shall indicate good commer-
cial practice and shall be free from obvious defects. In the
results of the test, report the method of manufacture of the
specimen components, that is, slip cast, hotpressed, hydrostati-
cally molded, etc. Measure and record the test surface area of
each ceramic half on a projection comparator, or by other
suitable means. Dye check the two ceramic parts and inspect
them for flaws (Note 1). Reject all parts showing flaws
considered conducive to abnormal failures of either ceramic
part.

NOTE 1—A suggested dye check procedure is described in the Appen-
dix.

6.1.2 Metallized Coating—Metallize the specimen halves
under identical conditions, that is, temperature, atmosphere,
etc. The type of metallizing used is optional, or as mutually
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agreed upon between producer and consumer. Apply the
metallizing coating only to the test surface A, Fig. 2, on the

specimen. The method of metallizing is optional, that is, silk
screen, brush, spray, roller, etc., but should be reported.

NOTE 1—Tolerance on all dimensions shown, 0.41 mm.
FIG. 1 Self Aligning Grip for Tension Test

A—Seal surface area to be metalized.
B—Surface inscribed with date as to ceramic batch and firing temperature.
C—Gripping shoulder.

FIG. 2 Ceramic Half of Tension Test Specimen
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