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€' Note—Section 12 was added editorially in September 1995.

1. Scope suitable extensometer while the specimen fiber is cooling at a

1.1 This test method covers the determination of the anneafate of 4+ 1°C/min. The elongation rate at the annealing point
ing point and the strain point of a glass by measuring thdS approximately 0.14 mm/min for a fiber of 0.65-mm diam-

viscous elongation rate of a fiber of the glass under prescribe@ter-6 _ _
condition. 3.2 annealing range-the range of glass temperature in

1.2 The annealing and strain points shall be obtained byhich stresses in glass articles can be relieved at a commer-
following the specified procedure after calibration of theCially desirable rate. For purposes of comparing glasses, the
apparatus using fibers of standard glasses having know#nealing range is assumed to correspond with the tempera-
annealing and strain points, such as those specified arfffr€S between the annealing point (AP) and the strain point

certified by the National Institute of Standards and TechnologyStP)- _ _ _
(NIST)? (see Appendix X1). 3.3 strain point—that temperature at which the internal

1.3 This standard does not purport to address all of theStresses in a g_Iass are substant.ially relieved in a matter of
safety concerns, if any, associated with its use. It is thé'ours. The strain point is determined by extrapolation of the
responsibility of the user of this standard to establish appro-2nnealing point data and is the temperature at which the

bility of regulatory limitations prior to use. annealing point.
2. Referenced Documents 4. Significance and Use
2.1 ASTM Standards: 4.1 This test method provides data useful fbr€stimating
C 338 Test Method for Softening Point of Glass stress release?) the development of proper annealing sched-
C 598 Test Method for Annealing Point and Strain Point ofules, aljd ’\6)_estimating setting points for seals._ Accordingly, its
Glass by Beam Bendifig usage is widespread throughout manufacturing, research, and

development. It can be utilized for specification acceptance.
3. Definitions

3.1 annealing point-that temperature at which internal 5. Apparatus _
stresses in a glass are substantially relieved in a matter of 5.1 Furnace—The furnace shall be 368-mm (#4in.) long
minutes®5® During a test in accordance with the requirements@nd approximately 114 mm ¥4 in.) in diameter and shall

of this method, the viscous elongation rate is measured by gontain a copper core 305 mm (12 in.) long and 29 mirs (1
in.) in outside diameter, with inside diameter of 5.6 m#fz(
in.). It shall be constructed substantially as shown in Fig. 1.

1 This test method is under the jurisdiction of ASTM Committee C-14 on Glass 05'1']; Suc_h a fumaoce wil EOOl natura”y at approm_mateloy
and Glass Products and is the direct responsibility of Subcommittee C14.04 oft°C (7°F)/min at 500°C (932°F) and at a rate exceeding 3°C
Physical and Mechanical Properties. (5.5°F)/min at 400°C (752°F).

Currenlt edltlor_wlapproved Oct. 25, 1971. Originally published as C 336 —54 T. 5.2 Temperature Measuring and Indicating Instruments
Last previous edition C 336 — 69. For th t of t t th hall b ided

2 National Institute of Standards and Technology Publication 260. or the measurement o emPera ure . ere sha . e p.rOVI eda

3 Annual Book of ASTM Standardéol 15.02. thermocouple, preferably platinum-platinum rhodium, inserted

“ Littleton, J. T., and Roberts, E. H., “A Method for Determining the Annealing in the upper side hole of the copper core, as indicated in Fig_
Temperature of GlassJournal of the Optical Society of Americsol 4, 1920, p.

224,

SLilie, H. R., “Viscosity of Glass Between the Strain Point and Meltng ——————
Temperature,”Journal of American Ceramic Societywol 14, 1931, p. 502; 8McGraw, D. A. and Babcock, C. L., “Effect of Viscosity and Stress Level on
“Re-Evaluation of Glass Viscosities at Annealing and Strain Poinlsyrnal of Rate of Stress Release in Soda-Lime, Potash-Barium and Borosilicate Glasses,”
American Ceramic Societyol 37, 1954, p. 111. Journal of the American Ceramic Socighpl 42, 1959, p. 330.
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A, B, C, D—Made of asbestos-cement (Transite or equivalent) K—Thermocouple
E—Webbed asbestos-cement (Transite or equivalent) disk L—Lever platform
F—Copper core 11/ in. (29 mm) outside diameter by 12 in. (305 mm) total length (Note) M~—Load
G—91 tums No. 22 Nichrome V wire (or equivalent) N—Optical lever
H-—Diatomaceous earth O—MWrapping for electrical insulation (mica is suggested)
I—Sample fiber P—Refractory cement

J—Stainless steel support disk
Note-—A steel alloy, such as Inconel X, may be used as an alternative in place of copper and will allow measurements at higher temperatures.

FIG. 1 Apparatus for Determination of Annealing Point and Strain Point of Glass

1, so that its junction is located midway in the length of thein the following sections it will be assumed that this technique
core. The thermocouple wire shall not be allowed to directlyhas been used, although any other equally sensitive and precise
contact the copper; this can be ensured by placing a 6-mmethod of following the temperature of the thermocouple may
(Ya-in.) length of ceramic tube in the bottom of the hole aheadbe used.
of the couple. The cold junction of the thermocouple shall be 5.3 Furnace Control—Suitable means shall be provided for
maintained in an ice bath during tests. idling the furnace, controlling its heating rate, and, in the case
5.2.1 The temperature-indicating instrument, preferably af very hard glasses, limiting the cooling rate to not more than
potentiometer, shall be of such quality and sensitivity as t&°C (9°F)/min. A variable transformer is a convenient device
permit reading the thermocouple emf to an amount corresponder this purpose. The transformer can also be employed as a
ing to 0.1°C (0.2°F), equivalent to about 1 pV for a platinumswitch for interrupting the furnace current.
couple or to about 4 pV for a base-metal couple. 5.4 Device for Measuring ElongatiearThe means of ob-
5.2.2 Provision shall be made for reading temperatureserving the rate of elongation of the fiber should be such as to
accurately at predetermined moments. One means of accormdicate reliably over a range of about 6-m#a-(n.) change in
plishing this is to maintain the potentiometer setting at arfiber length with an uncertainty not greater than about 0.01 mm
electromotive force corresponding to a known temperature(0.0004 in.). A convenient method is shown in Fig. 1, where the
near the annealing point and inferring the temperature from tharm of the optical leveN, bears upon a platforn, incorpo-
deflection of a sensitive galvanometer, previously calibratedated in the loading linkage. The fulcrum of the lever should be
for the purpose. It is convenient to adjust the galvanometemounted on a rigid (but height-adjustable) member, substan-
shunt to a sensitivity of about 3°C (5.5°F)/cm of deflection andtially free of vibration. With an optical lever arm about 38 mm
to somewhat less than critical damping. This technique fof1%z in.) long and a scale distance of aibdum (40 in.), the
reading temperature changes is one of the preferred methodsultiplying factor is about 50. Readings can be made to 0.5
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