a2 United States Patent
Yin et al.

US006180888B1

(10) Patent No.:
5) Date of Patent:

US 6,180,888 B1
*Jan. 30, 2001

(54) PULSED VOLTAGE SURGE RESISTANT
MAGNET WIRE

(75) Inventors: Weijun Yin, Fort Wayne; Donald J.
Barta, Monroeville, both of IN (US)

(73) Assignee: Phelps Dodge Industries, Inc., Fort
Wayne, IN (US)

(*) Notice:  This patent issued on a continued pros-

ecution application filed under 37 CFR

1.53(d), and is subject to the twenty year

patent term provisions of 35 U.S.C.

154(a)(2).

Under 35 U.S.C. 154(b), the term of this
patent shall be extended for O days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 08/792,790
(22) Filed: Feb. 3, 1997
Related U.S. Application Data

(63) Continuation of application No. 08/488,606, filed on Jun. 8,
1995, now abandoned.

(51)  Int. CL7 oo HO1B 7/00
(52) US. Cl ..o 174/110 R; 428/372
(58) Field of Search ... 174/110 R, 110 N,

174/116, 118, 106 SC, 127; 428/372, 379,
380, 383, 384, 385, 386, 389

(56) References Cited

U.S. PATENT DOCUMENTS

1,943,115 *
2,888,424 *
2,935,427 *
3,022,200
3,228,883 *
3,496,139
3,519,670

171934 EIlS ceovveereieeeeeereeieeeiene e 175/21
5/1959 Precopio et al. .. 260/41
5/1960 Hall et al. ....ooeeveeeerrerierennnns 117/218
2/1962 Koerner et al. .

1/1966 Di Giulio et al. .................. 252/63.2
2/1970 Markovitz .

7/1970 Markovitz .

14

12

3,577,346 5/1971 McKeown .
3,645,899 2/1972 Linson .
3,742,084 6/1973 Olyphant, Jr. et al. .

(List continued on next page.)

FOREIGN PATENT DOCUMENTS

0 396 928 A2
WO 98/33190

11/1990 (EP) .
7/1998 (WO) .

OTHER PUBLICATIONS

Effect of Surge Wave Reflection Inside A Motor On Voltage
Distribution Across Stator Winding; O.M. Nassar; AramCo;
Apr. 1985.*

J.A. Oliver and G.C. Stone “Implication for the Application
of Adjustable Speed Drive Electronics to Motor Stator
Winding Insulation”, IEEE Electrical Insulation Magazine,
Jul./Aug. 1995, vol. 11, No. 4, pp. 32-36.

Weijun Yin, Keith Bultemeier, Don Barta and Dan Floryan,
“Critical Factors for Early Failure of Magnet Wires in
Inverter—Fed Motors”, IEEE 1995 Annual Report Confer-
ence on Electrical Insulation and Dielectric Phenomena, pp
258-261.

(List continued on next page.)

Primary Examiner—Kristine Kincaid
Assistant Examiner—Chau N. Nguyen
(74) Antorney, Agent, or Firm—Barnes & Thornburg

(7) ABSTRACT

A pulsed voltage surge resistant magnet wire having a
conductor and a continuous and concentric and flexible
uniform coat of insulation material superimposed on the
conductor. The insulation material has an effective amount
of a particulate filler material dispersed throughout the
material to increase the pulsed volt surge resistance of the
insulation material by at least ten-fold in comparison testing
at 20 kHz, 0.721 kV per mil, 50% duty cycle from about 30°
C. to about 130° C. with rise times of about 83 kV per
microsecond. The particulates of the filler have a size from
about 0.005 microns to about 1.0 microns.
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