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Standard Test Method for
Determining Argon Concentration in Sealed Insulating Glass
Units Using Spark Emission Spectroscopy’

This standard is issued under the fixed designation E2649; 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 using a spark emission spectroscope to determine the concentration of argon gas in
the space between the lites of a sealed insulating glass unit.

1.2 This is a non-destructive test method.

1 3 Thrs test method shall be used only in a controlled laboratory env1ronment

1.4 This test method is applicable for insulating glass units where argon has been added to the sealed insulating glass cavity
and the balance of the gas is atmospheric air.

1.5 This test method is applicable for clear, double-glazed insulating glass units.

1.6 This test method is applicable for double-glazed insulating glass units with one lite having a metallic coating or tinted glass,
or both, and with clear glass as the other lite.

1.7 This test method is applicable for triple-glazed insulating glass units only when the center lite of glass has a metallic coating
(either low emissivity (low E) or reflective) and both of the other lites are clear glass.

1.8 This test method also includes a procedure for verifying the accuracy of the readings of the test apparatus.

1.9 The values stated in SI units are to be regarded as the standard. The values given in parentheses are mathematical
conversions to inch-pound units that are provided for information only and are not considered standard.

1.10 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 appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use. For specific warning statements, refer to 7.1.

2. Referenced Documents

2.1 ASTM Standards:?

C162 Terminology of Glass and Glass Products

C717 Terminology of Building Seals and Sealants

E631 Ferminology-of Building-Constraetions-Terminology of Building Constructions

E177 Practice for Use of the Terms Precision and Bias in ASTM Test Methods

E691 Practice for Conducting an Interlaboratory Study to Determine the Precision of a Test Method
E2190 Specification for Insulating Glass Unit Performance and Evaluation

3. Terminology

3.1 For definitions of terms found in this test method, refer to Terminologies C162, C717, and E631.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 sealed insulating glass unit—an assembled unit, comprising sealed lites of glass separated by dehydrated space(s),
normally intended for clear vision areas of buildings.

4. Summary of Test Method

4.1 The spark emission spectroscope is placed against the glass surface of a sealed insulating glass unit in a prescribed manner.

! This test method is under the jurisdiction of ASTM Committee E06 on Performance of Buildings and is the direct responsibility of Subcommittee E06.22 on Durability
Performance of Bu1ld1ng Constructrons
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A high voltage, at low current, is applied to the glass surface. This voltage creates a spark which induces a plasma from the gas
molecules inside the test specimen. This causes light emissions (photons) of characteristic wavelengths. The instrument then
collects the photons and analyzes them by spark emission spectroscopy. The resulting spectrum is compared to calibration data
internal to the instrument to determine the concentration of argon inside the unit.

5. Significance and Use

5.1 This test method is intended to provide a means for determining the concentration of argon in sealed insulating glass units
under controlled conditions in compliance with the apparatus manufacturer’s instructions.

5.2 This is a non-destructive test method in that the edge seal of the test specimen is not breached in order to determine the argon
gas concentration. However, damage to some glass coatings on the inner surfaces of the glass can occur.

5.3 This test method has been developed based on data collected in a controlled laboratory environment.

5.4 The device shall be used to determine the argon gas concentration in insulating glass units in a controlled laboratory
environment. Refer to 12.3.

5.5 This test method may be used to determine the argon gas concentration before, during, or after the insulating glass unit is
subJected to durablhty tests.

5.6 The accuracy of the test method is dependent upon the accuracy of the Spark Emission Spectroscope When the

concentration of the argon being measured is below certain levels, this test method is not applicable. See the spectroscope
manufacturer’s literature for recommended levels of accuracy of a given model.

6. Apparatus

6.1 Spark Emission Spectroscope :

6.1.1 The apparatus employs a high voltage, at low current, source and employs spark emission spectroscopy.

6.1.2 The head of the spark emission spectroscope contains an electrode which is used to apply the voltage to the glass surface
of the test specimen. It also contains a hght collector which transmits hght emrssrons to a spectrometer for processrng

6 1 3 Drfferent models ; vid

new models demonstrate accuracy limits as deﬁned in Section 10.

6.2 Specimen Stand:

6.2.1 The test specimen shall be supported in a vertical position or up to 30° off vertical position.

6.2.2 If necessary, a stand is used to support the test specimens. For example test stands, see Fig. 1 and Fig. 2.

6.3 Background:

6.3.1 A non-reflective black background shall be positioned behind the test specimen. Examples of background materials
include photographic black fabric and black closed-cell foam.

7. Hazards

7.1 Warning—The high voltage of the spark emission spectroscope used in this test method can be harmful. Appropriate
protective measures shall be observed. Refer to the instrument manufacturer’s instruction manual.

8. Test Specimens

8.1 Any sealed insulating glass unit that allows the spark emission spectroscope to excite the gas present in the airspace can
be tested using this test method.

8.2 Typically, test specimens are 355 mm X 505 mm (14 in. X 20 in.) sealed insulating glass units constructed using one lite
of 4 mm (%32 in.) clear uncoated glass, a 12 mm ("2 in.) air space, and one lite of 4 mm (%32 in.) coated low E glass. Variations
in the specimen construction may require a correction. See the instrument manufacturer’s instruction manual for further
information.

9. Calibration
9.1 Adjustment of the instrument is recommended to be performed only by the manufacturer of the instrument or an authorized
service representative. The user shall verify the accuracy of the instrument readings using Section 10.

10. Verification
10.1 Verification of the accuracy of the instrument readings shall be performed by the user.

3 This method was based on use of the Gasglass 1002 device (the wand model). As of this writing, there are other models of the device which include V1 and V2 (handheld
models). The sole source of supply of these apparatuses known to the committee at this time is Sparklike, Ltd., Sarkiniementie 5 C6, 00210 Helsinki, Finland,
http://www.sparklike.com. If you are aware of alternative suppliers, please provide this information to ASTM International Headquarters. Your comments will receive careful
consideration at a meeting of the responsible technical committee, which you may attend.
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FIG. 1 Example of Test Stand

10.2 Verification Specimens:

10.2.1 The verification specimens shall be comprised of two lites of 4 mm glass, and a 12.0 mm =£ 0.8 mm cavity. One of the
lites of glass shall have a metallic, low emissivity coating on its cavity facing surface. Specimen size is suggested to be 350 mm
X 350 mm.

10.2.2 Follow the instrument manufacturer’s instruction manual for gas filling of verification specimens. Fill the verification
specimens with reference gas mixtures according to 10.3.

Note 1—Different models® of the spark emission spectroscope may have different requirements for eenstraetiongas filling of verification specimens.
Consult the manufacturer’s instruction manual specific to the model of use.
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