US008038760B1

a2 United States Patent 10) Patent No.: US 8,038,760 B1
Shaw et al. (45) Date of Patent: Oct. 18, 2011
(54) MOLYBDENUM/MOLYBDENUM DISULFIDE 5,980,819 A 11/1999 Nakagawa et al.
METAL ARTICLES AND METHODS FOR 6,376,103 B1* 4/2002 Sampathetal. ............. 428/663
6,395,202 Bl 5/2002 Nagel et al.
PRODUCING SAME 6,623,876 Bl 9/2003 Caron
. 7,553,564 B2 6/2009 Gupta et al.
(75) Inventors: Matthew C. Shaw, Sahuarita, AZ (US); 7,575,619 B2 8/2009 Kawata et al.
Carl V. Cox, Sahuarita, AZ (US); Yakov 2006/0079410 Al 4/2006 Yadav
Epshteyn, Sahuarita, AZ (US) 2007/0054057 Al 3/2007 Matje etal.
’ ’ 2009/0123690 Al 5/2009 Scholl et al.
(73) Assignee: Clima.x Engineered Materials, LLC, FOREIGN PATENT DOCUMENTS
Phoenix, AZ (US) P 10226833 A 8/1997
(*) Notice: Subject to any disclaimer, the term of this * cited by examiner
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. Primary Examiner — Roy King
(21) Appl. No.: 12/833,458 Assistant Examiner — Ngoclan Mai
’ (74) Attorney, Agent, or Firm — Fennemore Craig, P.C.
(22) Filed: Jul. 9, 2010
(51) Int.CL 57 ABSTRACT
B22F 1/00 (2006.01) A method for producing a metal article according to one
B22F 3/00 (2006.01) embodiment may involve the steps of: Providing a composite
(52) US.CL ... 75/245; 75/231; 75/252; 428/570 metal powder including a substantially homogeneous disper-
(58) Field of Classification Search .................... 75/231, sion of molybdenum and molybdenum disulfide sub-particles
75/245,252; 428/570 that are fused together to form individual particles of the
See application file for complete search history. composite metal powder; and compressing the molybdenum/
. molybdenum disulfide composite metal powder under suffi-
(56) References Cited cient pressure to cause the mixture to behave as a nearly solid

U.S. PATENT DOCUMENTS

3,479,289 A * 11/1969 Van Wyk ... 75/231
5,476,632 A 12/1995  Shivanath et al.

mass.

18 Claims, 4 Drawing Sheets



