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This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 This test method covers the determination of the anneal-
ing point and the strain point of a glass by measuring the
viscous elongation rate of a fiber of the glass under prescribed
condition.

1.2 The annealing and strain points shall be obtained by
following the specified procedure after calibration of the
apparatus using fibers of standard glasses having known
annealing and strain points, such as those specified and
certified by the National Institute of Standards and Technology
(NIST)2 (see Appendix X1).

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 and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
C 338 Test Method for Softening Point of Glass3

C 598 Test Method for Annealing Point and Strain Point of
Glass by Beam Bending3

3. Definitions

3.1 annealing point—that temperature at which internal
stresses in a glass are substantially relieved in a matter of
minutes.4,5,6 During a test in accordance with the requirements
of this method, the viscous elongation rate is measured by a

suitable extensometer while the specimen fiber is cooling at a
rate of 46 1°C/min. The elongation rate at the annealing point
is approximately 0.14 mm/min for a fiber of 0.65-mm diam-
eter.6

3.2 annealing range—the range of glass temperature in
which stresses in glass articles can be relieved at a commer-
cially desirable rate. For purposes of comparing glasses, the
annealing range is assumed to correspond with the tempera-
tures between the annealing point (AP) and the strain point
(StP).

3.3 strain point—that temperature at which the internal
stresses in a glass are substantially relieved in a matter of
hours. The strain point is determined by extrapolation of the
annealing point data and is the temperature at which the
viscous elongation rate is 0.0316 times that observed at the
annealing point.

4. Significance and Use

4.1 This test method provides data useful for (1) estimating
stress release, (2) the development of proper annealing sched-
ules, and (3) estimating setting points for seals. Accordingly, its
usage is widespread throughout manufacturing, research, and
development. It can be utilized for specification acceptance.

5. Apparatus

5.1 Furnace—The furnace shall be 368-mm (141⁄2-in.) long
and approximately 114 mm (41⁄2 in.) in diameter and shall
contain a copper core 305 mm (12 in.) long and 29 mm (11⁄8
in.) in outside diameter, with inside diameter of 5.6 mm (7⁄32

in.). It shall be constructed substantially as shown in Fig. 1.
5.1.1 Such a furnace will cool naturally at approximately

4°C (7°F)/min at 500°C (932°F) and at a rate exceeding 3°C
(5.5°F)/min at 400°C (752°F).

5.2 Temperature Measuring and Indicating Instruments—
For the measurement of temperature there shall be provided a
thermocouple, preferably platinum-platinum rhodium, inserted
in the upper side hole of the copper core, as indicated in Fig.
1, so that its junction is located midway in the length of the
core. The thermocouple wire shall not be allowed to directly
contact the copper; this can be ensured by placing a 6-mm
(1⁄4-in.) length of ceramic tube in the bottom of the hole ahead
of the couple. The cold junction of the thermocouple shall be
maintained in an ice bath during tests.

1 This test method is under the jurisdiction of ASTM Committee C-14 on Glass
and Glass Products and is the direct responsibility of Subcommittee C14.04 on
Physical and Mechanical Properties.
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