This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. In all cases only the current version
of the standard as published by ASTM is to be considered the official document.

AP ) Designation: D5423—44 D5423 - 22
g’

INTERNATIONAL

Standard Specification for
Forced-Convection Laboratory Ovens for Evaluation of
Electrical Insulation’

This standard is issued under the fixed designation D5423; 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 epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers forced-convection ventilated electrically-heated ovens, operating over all or part of the temperature
range from 26°%€20 °C above the ambient temperature to 506°€;500 °C, and used for thermal endurance evaluation of electrical
insulating materials.

1.2 The specification requirements for Type I ovens are based on IEC Publication 2+6-4=1+;60216-4-1, and are technically identical
to it. The requirements for Type II ovens are essentially identical to the requirements of Specification D2436. This specification
and an associated test method, D5374, have replaced Specification D2436.

1.3 While the ovens covered by this specification are intended primarily for thermal endurance evaluation, they-can-atso-beused
wherever-their characteristics make them suitable for other applieations—applications as applicable.

pﬂeﬁe—ttseThe values stated in SI units are to be regarded as standard No other units of measurement are ncluded in this

standard.

1.5 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 appropriate safety, health, and environmental practices and determine the applicability of
regulatory limitations prior to use.

1.6 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*
D2436 Specification for Forced-Convection Laboratory Ovens for Electrical Insulation (Withdrawn 1994)°
D5374 Test Methods for Forced-Convection Laboratory Ovens for Evaluation of Electrical Insulation

! This specification is under the jurisdiction of ASTM Committee D09 on Electrical and Electronic Insulating Materials and is the direct responsibility of Subcommittee
D09.17 on Fire and Thermal €haraeteristiesProperties.

Current edition approved Apﬁ-l—I%GHMaz 1, 2022 Published May%@-HMay 2022 Orlgmally approved in ]993 Lait prev10u< edition approved in 26052014 as
B§423—93—&9%D5423— 14.~whieh erthrcheree U stated—A 4- DOI: 10.1520/D5423-22.

2 For referenced ASTM standards, visit the ASTM Webqlte www.astm.org, or contact ASTM Customer Serv1ce at %erv1ce@a§tm org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

3 The last approved version of this historical standard is referenced on www.astm.org.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

1


https://standards.iteh.ai/catalog/standards/sist/d501d894-d230-4013-9066-659395c96624/astm-d5423-22

D5423 - 22

2.2 Other Document:
IEC Publication 2+6-4=160216-4-1 Gt

Ma-teﬂa-ls—Paft—Hgmg—eveﬁs—SeeﬁﬁﬂElectrlcal Insulatmg Materlals—Thermal Endurance Propertles—Part 4-1: Agemg
+—Single-ChamberOvens—Single-Chamber Ovens®

3. Terminology
3.1 Definitions of Terms Specific to This Standard:

3.1.1 rate of ventilation, n—the number of air changes per hour in the oven chamber.

3.1.2 set temperature, n—the average of all of the measured temperatures within the oven, averaged over the period of any cyclic
temperature variation that may-eeeur-occurs.

3.1.2.1 Discussion—
This is the actual operating temperature of the oven. In IEC 60216-4-1, this term is called the exposure temperature.

3.1.3 temperature fluctuation, n—temperature-differenees-maximum change in temperature at one point in the oven over a period
of time.

3.1.3.1 Discussion—
This property depends upon the sensitivity and type (on/off or proportional) of control used and the heater mass in relation to
surface area.

3.1.4 temperature gradient, n—the maximum temperature difference at one time between different-any two points in the oven
chamber.

3.1.4.1 Discussion—
This property depends on such factors as uniformity of heater temperature, heater distribution about the oven, and air flow patterns
within the oven. In IEC 60216-4-1, this term is called the temperature difference.

3.1.5 temperature variation, n—temperature—differenees—maximum change in temperature with time and location due to the
combination of temperature gradient and temperature fluctuation.

3.1.6 thermal lag time, n—the time required for a defined specimen to reach a specified temperature (or range of temperature).
3.1.6.1 Discussion—

This property is largely dependent upon the rate of air circulation within the oven. In IEC 2+6-4-+,60216-4-1, this term is ealted*

time-called the “time constant.”

4. Classification
4.1 Type —Ovens with rate of ventilation of 5 to 20 air changes per hour.

4.2 Type II—Ovens with rate of ventilation of 100 to 200 air changes per hour.

5. Test Methods

5.1 Determine the properties specified in Section 6 using Test Methods D5374.

6. Performance Requirements

6.1 Rate of Ventilation—The rate of ventilation at +68*€100 °C and at the maximum temperature at which the oven is used shall
be:

6.1.1 For Type I ovens, 5 to 20 air changes per hour,

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St., 4th Floor, New York, NY 10036.
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6.1.2 For Type II ovens, 100 to 200 air changes per hour.

NOTE I—Past experlence in the Umted States has been to spemfy 100 to 200 air changes per hour, as required for Type II ovens. However, internationat
e 3 ecurrent international practice is to prefer the lower rate of ventiation;—whieh+s-ventilation

spemﬁed for Type I ovens.

6.2 Set Temperature—The set temperature, measured over a five-day test period, shall not vary by more than the values given in
Table 1.

6.3 Temperature Variation—The temperature shall not exceed that given in Table 1 for any test temperature.

Note 2—Some test standards may-require closer control of temperature variation or of set temperature. In such cases, reduction of the variations specified
in Table 1 is subject to agreement between purchaser and manufacturer.

6.4 Thermal Lag Time—The thermal lag time, measured with the oven operating at a temperature of 260200 °C * 5°€;5 °C, shall
not exceed 660 s.

7. Construction Requirements

7.1 The oven shall be soundly constructed of suitable materials and all electrical and mechanical fittings shall be readily accessible
for inspection, maintenance, and replacement purposes.

7.2 The interior of the oven shall be constructed of suitable corrosion-resistant, non-absorbent material, and fabricated so any
joints are leak-proof and not subject to corrosion, and having interior surfaces that are easy to clean.

7.3 The door(s) shall be fitted with hinges and latches to provide sufficient pressure for an effective seal between the interior of
the oven and the external atmosphere.

7.4 The oven shall have provisions for automatically switching off the heaters when the actual oven temperature substantially
exceeds the set temperature.

7.5 Ports for admitting and exhausting air shall be provided, with fittings for attaching conduits for exhaust air. When specified,
provisions shall be made for supplying inlet air or other gases from a controlled source.

7.6 Dampers for adjusting the rate of ventilation and the air circulation shall be provided to enable compliance with other
requirements of this specification.

8. Certification

8.1 For each oven furnished under this specification, the purchaser shall be furnished certification that ovens of exactly the same
design have been tested in accordance with this specification and Test Methods D5374, and that the requirements have been met.

8.2 Where specified, the purchaser shall be furnished with results of tests on the ovens furnished. In such cases, the positions of
the dampers during the tests shall be clearly marked.

TABLE 1 Temperature Requirements

Variation in Set
Temperature, +°C,
max

Set Temperature Temperature Variation
Range °C °C, max

=80
>80 to =180
>180 to = 300
>300 to = 400
>400 to = 500
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