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Standard Practice for
Determination of Fusion Temperature of Dry Electrostatic
Heat-Fixing Toners *

This standard is issued under the fixed designation F 706; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 5. Apparatus

1.1 This practice covers a procedure that is used to deter- 5.1 Micro Hot Stage and Microscopeontrolled, of 40 to
mine the fusion temperature of dry electrostatic heat-fixing0x powef or suitable alternative.
toners using a micro hot stage. ,

1.2 This standard does not purport to address all of the®- Materials
safety concerns, if any, associated with its use. It is the 6.1 Test Reagent Setontaining substances with known
responsibility of whoever uses this standard to consult andnicromelting points for checking the accuracy of the micro hot
establish appropriate safety and health practices and deterstage thermometér.
mine the applicability of regulatory limitations prior to use. )
See Section 7 for specific precautionary statements. 7. Precautions

7.1 The user should be aware that not all heat-fixing toners
exhibit a uniform plastic flow. Some toners will exhibit a rapid

2.1 ASTM Standards: initial plastic flow while other toners may exhibit a slower,
D 2117 Test Method for Melting Point of Semicrystalline gradual plastic flow.

Polymers by the Hot Stage Microscopy Metfod _
F 335 Terminology Relating to Electrostatic Copying 8. Sampling

8.1 The dry toner to be tested should be free of any clumps
of toner. Should any clumps of toner be present that cannot be

3.1 Definitions of Terms Specific to This Standard: broken up under the gentle pressure of a spatula, reject the
3.1.1 fusion point—in a dry electrostatic heat fixing toner, ;.o sample and choose another.

the minimum temperature at which the solid material starts to
exhibit a plastic flow. 9. Calibration

4. Significance and Use 9.1 The micro hot stage apparatus and the thermometer
hould be checked regularly with test reagents having known
elting points. To ensure maximum accuracy, record at least

ree readings over the range of the thermometer. Make a
alibration chart using a minimum of three readings and plot
he actual reading obtained against the correct temperature

und for the thermometer used.

9.2 The dial of the heat control (variable transformer) of the
4.2 The user should be aware that the fusion point is one Orpicro hot_stage apparatus is generally g_raduated. Therefore, it
several physical characteristics of certain heat-fixing toners® gssentlal_ that the temperature gradient produced by the

various settings of the control be predetermined to enable a

Similar fusion temperature results obtained through this prac=

tice on two different toners (between lots or from one manu-Specific heating to be maintained when making fusion point

facturer to another) should not be considered a guarantee g]etermlnatlons.These temperature gradients should be periodi-

equal performance characteristics when subsequently utilizegflnly CZEthEd e;nhd a?_y revrI]SIOIrgjsk;N ith reg:rcéto the heat control
in a copier. 1al and rate of heating should be recorded.

2. Referenced Documents

3. Terminology

4.1 Dry electrostatic heat-fixing toners may be composed of
polymer binders, black pigments, and other such additives th
are necessary for the proper performance for the use intende
particularly in those copiers using heat-fusing techniques fo
image fixing. Toners characteristically do not have a shar
melting point but instead exhibit a broad temperature range o
melting.

* Precision and Bias This practice is under the jurisdiction of ASTM Committee  * A Kofler Micro Hot Stage, available from Arthur H. Thomas Co., Philadelphia,
F-5 on Business Copy Products and is the direct responsibility of Subcommitte®A, has been found suitable for use. All equipment necessary for this test, including

F05.040n Electrostatic Copy Products. the microscope and the variable transformer, are included.
Current edition approved June 10, 1996. Published August 1996. Originally °The Fisher-Johns instrument or the Mettler FP-2, operated in accordance with
published as F 706 — 81. Last previous edition F 706 — 81 (1991). the manufacturer’s instructions and used with a microscope of 40xtopsQver has
2 Annual Book of ASTM Standartdgol 08.01. been found suitable for use.
2 Annual Book of ASTM Standardgol 15.09. 8 Also available from Arthur H. Thomas Co., Philadelphia, PA.
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10. Procedure temperature of the stage increases approximately 2°C/min.

10.1 Using a spatula, transfer several grains of the toner to 10-6 Using the microscope, observe the toner sample on the
be tested onto a microscope slide or cover glass, dropping t{eot stage and record the temperature at the point where fusion
toner to form a pile on one spot. has started. . _

10.2 Cover the toner sample with a cover glass and carefully 10-7 Where applicable, use temperature corrections to ad-
place the sample assembly on the micro hot stage. Follow th&St the readings recorded. Record both the observed fusion
manufacturer's instructions on use of the micro hot platePeint temperature and the corrected fusion temperature (if
regarding any other special instructions. applicable). _

10.3 Adjust the microscope (lamp or mirror, or both) for 10.8 It is suggested that the user alsq include as a contrpl
best viewing and focus the microscope to bring the selectetfference, a toner of a known fusion point temperature. This
toner sample into sharp detail using 40 toGpower. Do not refe_zre_nce_ton_erwnl serve as a check on the method for poss_|ble
change the focus during the following steps. variation in either the equipment or the opserveq end point.

10.4 Turn on the micro hot stage heat control (variabIeTh'S reference toner should not vary for fusion point tempera-
transformer) and set the control so that the stage will heat t§/reé by more thart 2°C from previous tests established on the
within 10°C below the expected fusion point of the sample aféference toner.

a rate of approximately 3°C/min. 11. Report
10.5 When the stage reaches approximately 10°C below the

expected fusion point, reset the heat control so that the 1.1 The report shall include the following:
11.1.1 Observed fusion point temperature,

11.1.2 Corrected fusion point temperature (if applicable),
and

7 A suggested microscope is available from Arthur H. Thomas Co., Philadelphia, L. .
PA, catalog number 6548-516. Any suitable alternative microscope is acceptable 11.1.3 Descr|pt|on of reference toner ('f Used)-

that has a magnification range from 40 tox5@ower. 12

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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