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QH].p DESignation: D 3251 -99 An American National Standard

Standard Test Method for
Thermal-Aging Characteristics of Electrical Insulating

Varnishes Applied Over Film-Insulated Magnet Wire !

This standard is issued under the fixed designation D 3251; 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. Significance and Use

1.1 This test method covers the determination of the 5.1 Individual varnishes may behave differently when ap-
thermal-aging characteristics of electrical insulating varnisheplied to the same film-insulated magnet wire and aged at

and film-insulated magnet wire in combination. elevated temperatures. Likewise, a varnish may not behave the
1.2 The values stated in Sl units are to be regarded as tleame when applied to different types of film-insulated magnet
standard. wires and aged at elevated temperatures.

1.3 This standard does not purport to address all of the 5.2 This test method is used to determine the effect on the
safety concerns, if any, associated with its use. It is theelectrical properties of a varnish applied to film-insulated
responsibility of the user of this standard to establish appro-magnet wire and the combination aged at prescribed elevated
priate safety and health practices and determine the applicatemperatures.
bility of regulatory limitations prior to usef-or specific hazard

statements, see Section 6. 6. Safety Precautions

6.1 It is unsafe to use varnish at temperatures above the
flash point without adequate ventilation, especially if the
2. Referenced Documents possibility exists that flames or sparks are present. Store

21 ASTM Standards: varnish in sealed containers. This also applies to specified

D 115 Test Methods for Testing Solvent Containing Var- reagents and solvents. . .

nishes Used for Electrical Insulatidn Warnlng—Letth voltage_s are a p(_)tentlal hazard during the
D 1711 Terminology Relating to Electrical Insulatfon performance qf this test. Itis essentlgl that the test apparatus,
D 2307 Test Method for Relative Thermal Endurance ofand all assoqated equipment electrically connec.ted o1, be

Film-Insulated Round Magnet Wite properly designed and installed for safe operation. Solidly
22 |EC Standard: ground all electrically conductive parts which it is possible for
IEC 60172 Test Procedure for the determination of thef PErson to contact during the test. Provide means for use at

temperature index of enameled winding wites the completion (_)f any test to ground any parts which were at
high voltage during the test or have the potential for acquiring

3. Terminology an induced charge during the test or retaining a charge even
3.1 Definitions: after disconnection of the voltage source. Thoroughly intruct
3.1.1 For definitions of terms used in this test method refefll OPerators as to the correct procedures for performing tests

to Terminology D 1711. safety. When making high voltage tests, particularly in com-

pressed gas or in oil, it is possible for the energy released at

4. Summary of Test Method breakdown to be sufficient to result in fire, explosion, or rupture
4.1 A varnish is applied to twisted pairs of film-insulated of the test chamber. Design test equipment, test chambers, and

magnet wire and aged at several elevated temperatures. LifgSt Specimens so as to minimize the possibility of such

test results are compared to those of unvarnished twisted paijfccurrences and to eliminate the possibility of personal injury.
If the potential for fire exists, have fire suppression equipment

available.

Note 1—This test method is equivalent to IEC 60172.

1 This test method is under the jurisdiction of ASTM Committee D-9 on .
Electrical and Electronic Insulating Materials and is the direct responsibility of7- Sampling
Subcommittee D09.01 on Electrical Insulating Varnishes, Powders, and Encapsu- 7 1 Sample the varnish in accordance with Test Methods

lating Compounds. 115
Current edition approved Oct. 10, 1999. Published November 1999. Originall)JD ’

published as D 3251 — 73. Last previous edition D 3251 — 95. .
2 Annual Book of ASTM Standardgol 10.01. 8. Test Specimen

3 Available from American National Standards Association, 11 W. 42nd St., 13th 1 Twi H H 3 H H H
' ' 1 Twi i f heavy-build film-insul wire in
Floor. New York. NY 10036, 8 st two pieces of heavy-build sulated wire
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iy D 3251
accordance with Table 1 of Test Method D 2307. 9.4 After coating with varnish, proof test all specimens in
8.2 Use the specimen holder described in Test Metho@ccordance with Test Method D 2307.
D 2307. 9.5 Choose at least three different test temperatures from

8.3 Use one set, consisting of a minimum of ten varnishedable 4 of Test Method D 2307; age one set each of coated and
and ten unvarnished test specimens, for each test temperatumnecoated specimens at each temperature. Choose the exposure
(Note). A minimum of 11 specimens is recommended iftime in accordance with Test Method D 2307.
calculations are to be in accordance with the censored data9.6 Test the specimens and then age them in accordance
analysis method of Test Method D 2307. with Test Method D 2307.

Note 2—If several varnishes are being evaluated, it is necessary to ru

only one set of unvarnished specimens at each temperature. rio' Calculation

10.1 Perform the necessary calculations in accordance with

9. Procedure Test Method D 2307.
9.1 Anneal all specimens 30 to 60 min at 1502°C and
proof test in accordance with Test Method D 2307. 11. Report
9.2 Coat all of the specimens as follows: 11.1 Report the data as required in Test Method D 2307.

9.2.1 Adjust the consistency of solvent based varnishes to
give a 0.025= 0.0005 mm (OOOE 0.0002 |n) build on a 12. Precision and Bias

0127 0.008 mm (0.005+ 0.0003 in.) copper strip with- 12.1 Precision—The precision of this test method for mea-

drawn at a rate of approximately 100 mm/min (4 in./min). _ . . g . ;

Drain for 10 min and bake according to the suppliers St NY the thermal-aging characteristics of varnishes applied
recommendations. Refer to Test Methogs D 115 forng mor&Ve" film-insulated magnet wire is essentially equal to the
detailed proceduré precision stated in Test Method D 2367.

9.2.2 Test solventless varnishes in the “as made” conditio 12.2 Bias—This test method has no bias because the

: : : : r‘lgermal—aging characteristics of varnishes applied over film-
9.2.3 Immerse the specimens in the adjusted varnish, ANfsulated magnet wire is determined solely in terms of this test
withdraw them at a rate of approximately 100 mm/min (4 9 y

in./min). Drain for 10 min and bake according to the supplier'smemod itself.
recommendations.
. . Keywords

9.2.4 Reverse the specimens end for end and repeat 9.2?33. y . ) ) ) .
The number of dips used for a solventless varnish is to be 13.1 magnet wire; thermal aging; twisted pair; varnish
agreed upon between the interested parties. Report the number
of dips used.

9-3_ Placg an equal number Of_ the_ coated and uncoated “For data for the precision and bias of this test method, a research report is
specimens in the holders as described in Test Method D 2303uvailable from ASTM Headquarters. Request RR: D-9-1011.
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