US006319604B1

US 6,319,604 Bl
Nov. 20, 2001

a2 United States Patent (10) Patent No.:
Xu 5) Date of Patent:

(54) ABRASION RESISTANT COATED WIRE 5,296,260 3/1994 Sawada et al. .
5,350,638 9/1994 Sawada et al. .
5,393,612 2/1995 Matsuura et al. .
5,425,992 6/1995 Tachikawa et al. .
5,443,905 8/1995 Sawada et al. .
5,861,578 1/1999 Hake et al. .

5,902,681 * 5/1999 Ueoka et al. ....ccocvuvvrennnne 428/383
FOREIGN PATENT DOCUMENTS

5499137 * 4/1979 (IP).
6381173 4/1988 (IP).

(75) Inventor: James J. Xu, Fort Wayne, IN (US)

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

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

3-245417  11/1991 (IP).
(21) Appl. No.: 09/436,272 5-320340  12/1993 (JP).
09294652 10/1997 (IP).

(22) Filed:  Nov. 8, 1999

WO 86/03320  6/1986 (WO) .
OTHER PUBLICATIONS

Brochure—Poly—Thermaleze® TW (PTZ TW), Phelps
Dodge Magnet Wire Company 1998.

Article—Improved Tough Wire, James J. Xu, Phelps Dodge
Magnet Wire Company, undated.

Article—Dynamic Mechanical Properties of Tough Magnet
Wire, James J. Xu et al, Phelps Dodge Magnet Wire
Company, Oct. 1998.

Article—Synthesis and characterization of a rubber incor-

Related U.S. Application Data

(60) Provisional application No. 60/142,842, filed on Jul. 8,
1999, now abandoned.

(51) Int. CL7 oo B32B 15/00; HO1B 7/00
(52) US.Cl o 428/379; 428/372; 428/383;
428/389; 174/110 SR; 174/102 P; 174/110 EC,

174/110 PM; 174/110 N

(58) Field of Search ...........ccccvevvcnunnne 428/372, 379,
428/383, 389; 174/110 SR, 110 N, 110 PM,

110 FC, 120 SR, 102 P

porated polyamideimide, Debasish Sen et al, Makromol.
Chem, 186, 1625-1630 (1985).

(56) References Cited
* cited by examiner
U.S. PATENT DOCUMENTS

Primary Examiner—Cynthia H. Kelly

zﬂgigﬂgég 12; }gg ihawt. . Assistant Examiner—J. M. Gray
,340, va et al. . .

4342814 8/1082 Usuki et al. . (74) Antorney, Agent, or Firm—Barnes & Thornburg
4,350,738 9/1982 Saunders et al. . (57) ABSTRACT
4,377,652 3/1983 Ohmura et al. .
4,405,687 9/1983 Morita et al. . A coated wire that includes an electrical conductor having an
4,426,423 1/1984 Intrater et al. . abrasion and varnish craze resistant lubricated coating. The
4,476,192 10/1984 Imai et al. . coating is made of a ceramic particulate material dispersed
4,503,124 3/1985 Keane et al. . in a polyamideimide binder. Ceramic particulate materials
4,563,369 171986 Lavallee . suitable for incorporation in the coatings include silicon
4,693,936 9/1987 McGregor et al. . .. . . . .. .
4716079  12/1987 Sano et al. . mt.rlde (Si3N,), aluminum nitride (AIN), and titanium nitride
4935302 6/1990 Hjortsberg et al. . (TiN).
5,066,513  11/1991 Zurecki et al. .
5,209,987 5/1993 Penneck et al. . 17 Claims, 2 Drawing Sheets

1

e



