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1. Scope cal analyzers at temperatures outside this range of temperature. However,

1.1 This test method covers the temperature calibration oifnpaecr;;ﬂ??gt;rf]dg'rzsci'géat'On will be no better than that of the

thermomechanical analyzers from - 50 to 1100°C. (See Note Note 3—It is possible to develop a more elaborate method of tempera-

2.) ) ) _ ture calibration using multiple (more than two) fusion standards and
1.2 Computer or electronic based instruments, techniqueguadratic regression analysis. Since most modern instruments are capable

or data treatment equivalent to this test method may be usedf heating rates which are essentially linear in the region of use, the
procedure given here is limited to a two-point calibration.
Note 1—Users of this test method are advised that all such instruments

or techniques may not be equivalent. It is the responsibility of the user 06. Significance and Use
this test method to determine the necessary equivalency prior to use. 5.1 Thermomechanical analyzers are employed in their
1.3 The values stated in Sl units are to be regarded as th@rrious modes of operation (penetration, expansion, flexure,
standard. etc.) to characterize a wide range of materials. In most cases,
1.4 This standard does not purport to address all of thethe value to be assigned in thermomechanical measurements is
safety concerns, if any, associated with its use. It is thehe temperature of the transition (or event) under study.
responsibility of the user of this standard to establish appro-Therefore, the temperature axis (abscissa) of all TMA thermal
priate safety and health practices and determine the applicacurves must be accurately calibrated either by direct reading of
bility of regulatory limitations prior to useSpecific precau- g thermocouple or by adjusting the programmer temperature to

tionary statements are given in Section 7 and Note 9. match the actual temperature over the temperature range of
2. Referenced Documents ere

2.1 ASTM Standards: 6. Apparatus

E 473 Terminology Relating to Thermal Analysis 6.1 Thermomechanical Analyzezonsisting of:

6.1.1 Specimen Holder or Platfornin which the specimen
o can be placed. Changes in the position of a probe (which may
3.1 Definitions: _ _ be either weighted or to which varying levels of force may be

3.1.1 The terminology relating to thermal analysis appearapplied) must be sensed by the instrument. A variety of probe
ing in E 473 shall be considered applicable to this documentypes may be used for such instruments. For this test method,
the use of a penetration probe is recommended. A force of
4. Summary of.Te§t Method ) ) 50-mN (5-g) load should be employed with the penetration.

4.1 Anequation is developed for the linear correlation of the(See Note 4.)
experimentally observed program temperature and the actualg 1 Sensing ElementMeans for sensing movement of
melting temperature for known melting standards. This ishe probe resulting from changes in the vertical position of the
a<_:compllshed t_hrough the use of_a thermomechanical analyzgpobe due to penetration into the test specimen and for
with a penetration probe to obtain the onset temperatures fQionyerting this movement into an electronic signal suitable for
two melting point standards. An alternate, one-point method ofypt to potentiometric recording devices. The sensing element
temperature calibration, is also given for use over very narrownould be capable of producing an electrical output of at least
temperature ranges. (See Note 3.) 1 mV per micrometre of probe movement.

Note 2—This test method may be used for calibrating thermomechani- Note 4—The recommendation of a 5.0-g load (or a force of 50 mN) is
based on the use of penetration probes commonly used in the commer-

1 This test method is under the jurisdiction of ASTM Committee E-37 on Cially available thermomechanical analyzers. These probes have tip
Thermal Measurements and is the direct responsibility of Subcommittee E37.01 odiameters ranging from 0.89 to 2.0 mm and lead to pressures from 80 to

3. Terminology

Test Methods and Recommended Practices. 16 kPa when using the recommended 5.0-g load. The use of probes which
Current edition approved February 10, 1997. Published March 1997. Originaliyiffer greatly from this range of tip diameters may require different
published as E 1363 — 90. Last previous edition E 1363 — 95. loading (or force).

2 Annual Book of ASTM Standagdgol 14.02.
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6.1.3 Furnace TABLE 1 Recommended Melting Temperature Standards ~ “

6.1.3.1 A means for uniformly heating the specimen at a iorati . Melting Temperature
predetermined rate over the temperature range of interest: o Matera <0 ®
Provisions should be made for precooling the furnace andyc.y s8.8344 234.3156
specimen where near or sub-ambient temperature measurewater 0.01 273.16
ments are to be made. The instrument should be capable 01‘?3',"“”‘ éggggg igg-gigg

.y . . ndium . .

providing heating rates up to 10°C per minute.  Tin 31928 505.078

6.1.3.2 The temperature range of operation of commercial zinc 419.527 692.677
thermomechanical analyzers vary from manufacturer to manu-Aluminum 660.323 933.473
fact Th let ft t f inst ti Silver 961.78 1234.93
acturer. The complete range of temperature of an instrument is g4 106418 133733
sometimes achieved by the use of two different furnaces. In copper 1084.62 1357.77
this case, temperature calibration must be carried out for each the values in Table 1 were determined using special, 99.9999 % pure
furnace. materials, and highly accurate steady state conditions that are not attainable or

: _applicable to thermal analysis techniques. The actual precision of this test method
6.1.4 Thermocouple (or Other Temperature Measuring De- given in Section 12.

vice), that may be positioned in close proximity of the test 2. w. Mangnum and G. T. Furukawa, “Guidelines for Realizing the Interna-
Specimen should be provided as a part of the TMA instrumentional Temperaturg Scale of 1990 (ITS-90),” National Institute of Standards and
A chromel-alumel thermocouple is commonly used in com-'ecMelogy Technical Note 1265, page 8, 1990.
mercial instruments. temperature calibration of the thermomechanical analyzer is
6.1.5 Pneumatic Systerthat provides for purging the speci- directly dependent upon it. The temperature standards given in
men with a dry inert gas. Nitrogen, argon, and helium areTable 1 will give a downward deflection on the thermal curve,
commonly used for this purpose. similar to that shown in Fig. 1, when placed under a weighted
6.1.6 Data Handling Device that provides a means of TMA penetration probe and heated to their respective melting
recording changes in the analyzer probe position as a functiol®@mperatures.
of temperature. 9.2 The extrapolated onset temperature for such a penetra-
7 Hazards tion.thermal curve is obtained by ext'endin'g the prgtran;ition
: portion of the thermal curve to the point of intersection with a
7.1 This test method may involve the use of hazardougine drawn tangent to the steepest portion of the curve which
materials, operations, and equipment. It is the responsibility ofiescribes the probe displacement. The temperature correspond-
the user of this test method to establish appropriate safetyg to this point of intersection is the penetration onset
practice and to determine the applicability of regulatorytemperature. This is shown graphically in Fig. 1. There are
limitations prior to use. some materials (for example, aluminum metal) which show
Nore 5—Warning: Toxic or corrosive effluents, or both, may be Pretransition probe displacement prior to the sharper down-

released when heating some materials and could be harmful to personi¥@rd deflection observed on melting. In this case, the pretran-
and the apparatus. sition baseline is extended from the point which represents the

7.2 Once this calibration procedure has been executed d4ghest temperature the material reaches prior to exhibiting
described in 10.1.2.1-10.1.2.8 of this test method, the measufignificant or measurable softening under the conditions of the
ing thermocouple position should not be changed, nor should fXPeriment. Fig. 2 describes the assignment of the extrapolated
be in contact with the sample or sample holder in a way thaPnset temperature for a specimen which exhibits pretransition
would impede movement. If for some reason the thermocoupl@€netration.
position is changed or the thermocouple is replaced, then th&0. Procedure

entire calibration procedure should be repeated. 10.1 Two-Point Calibratior—For the purposes of this pro-

8. Calibration cedure, it is assumed that the relationship between observed
ions g s 305 ot o N

ions, ing iti . 6 pu i y \*\1 _— Signal

used for calibration. (See Table 1.) £

\\ Line Drawn Tangent to

‘ Steepest Slope of
Penetration

Note 6—The melting temperatures of these materials have beerf’
selected as primary fixed points (see Table 1) for the Internationalg
Practical Temperature Scale of 1958. 5

Note 7—Some materials have different crystalline forms (for example, §
tin) or may react with the container. Such calibration materials should bea.
discarded after their initial melt. 2
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2 Supporting data are available from ASTM Headquarters. Request RR:E37- FIG. 1 Assignment of the Extrapolated Onset Temperature ( T,)
1011. from TMA Thermal Curve

robe Di

9. Assignment of the Penetration Onset Temperature

9.1 The assignment of the TMA penetration onset tempera®
ture is an important procedure since, when using this method,

~——— Penetration



https://standards.iteh.ai/catalog/standards/sist/65398b34-d7bb-4889-960b-5810ace9444e/astm-e1363-97e1

