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original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
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1. Scope

1.1 This test method2 provides procedures for evaluating the
thermal endurance of rigid electrical insulating materials.
Dielectric strength, flexural strength, or water absorption are
determined at room temperature after aging for increasing
periods of time in air at selected-elevated temperatures. A
thermal-endurance graph is plotted using a selected end point
at each aging temperature. A means is described for determin-
ing a temperature index by extrapolation of the thermal
endurance graph to a selected time.

1.2 This test method is most applicable to rigid electrical
insulation such as supports, spacers, voltage barriers, coil
forms, terminal boards, circuit boards and enclosures for many
types of application where retention of the selected property
after heat aging is important.

1.3 When dielectric strength is used as the aging criterion, it
is also acceptable to use this test method for some thin sheet
(flexible) materials, which become rigid with thermal aging,
but is not intended to replace Test Method D1830 for those
materials which must retain a degree of flexibility in use.

1.4 This test method is not applicable to ceramics, glass, or
similar inorganic materials.

1.5 The values stated in metric units are to be regarded as
standard. Other units (in parentheses) are provided for infor-
mation.

1.6 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. A specific warning
statement is given in 10.3.4.

2. Referenced Documents

2.1 ASTM Standards:3

D149 Test Method for Dielectric Breakdown Voltage and
Dielectric Strength of Solid Electrical Insulating Materials
at Commercial Power Frequencies

D229 Test Methods for Rigid Sheet and Plate Materials
Used for Electrical Insulation

D570 Test Method for Water Absorption of Plastics
D790 Test Methods for Flexural Properties of Unreinforced

and Reinforced Plastics and Electrical Insulating Materi-
als

D1830 Test Method for Thermal Endurance of Flexible
Sheet Materials Used for Electrical Insulation by the
Curved Electrode Method

D5423 Specification for Forced-Convection Laboratory Ov-
ens for Evaluation of Electrical Insulation

2.2 IEEE:4

No. 1 General Principles Upon Which Temperature Limits
Are Based in the Rating of Electric Equipment

No. 98 Guide for the Preparation of Test Procedures for the
Thermal Evaluation of Electrical Insulating Materials

No. 101 Guide for the Statistical Analysis of Test Data

3. Terminology

3.1 Definitions:
3.1.1 Arrhenius plot, n—a graph of the logarithm of thermal

life as a function of the reciprocal of absolute temperature.
3.1.1.1 Discussion—This is normally depicted as the best

straight line fit, determined by least squares, of end points
obtained at aging temperatures. It is important that the slope,
which is the activation energy of the degradation reaction, be
approximately constant within the selected temperature range
to ensure a valid extrapolation.

3.1.2 temperature index, n—a number which permits com-
parison of the temperature/time characteristics of an electrical
insulating material, or a simple combination of materials, based
on the temperature in degrees Celsius which is obtained by
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