(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

19 February 2004 (19.02.2004)

(10) International Publication Number

WO 2004/015150 A3

(51) International Patent Classification’: C22C 49/14,
49/04

(21) International Application Number:
PCT/US2002/015175

(22) International Filing Date: 14 May 2002 (14.05.2002)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
09/855,466 15 May 2001 (15.05.2001) US

(71) Applicant: METAL MATRIX CAST COMPOSITES,
INC. [US/US]; 101 Clematis Avenue, Waltham, MA 02453
(US).

(72) Inventors: CORNIE, James, A.; 115 Upland Road, Cam-
bridge, MA 02140 (US). RYALS, Mark, A.; 71 Wyoming
Road, Newton, MA 02460 (US). CORNIE, Stephen, S.;
13 N. Park Street, Watertown, MA 02472 (US).

(74) Agent: BRODOWSKI, Michael, H.; Testa, Hurwitz
& Thibeault, LLP, High Street Tower, 125 High Street,
Boston, MA 02110 (US).

(81) Designated States (national): CA, JP.

(84) Designated States (regional): European patent (AT, BE,
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE, TR).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
29 April 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

150 A3 |00 0 D O 00 0

(54) Title: DISCONTINUOUS CARBON FIBER REINFORCED METAL MATRIX COMPOSITE

W) (57) Abstract: Disclosed are methods and materials for preparing metal matrix composite (MMC) components that have low weight,
= 500d thermal conductivity and a controllable in-plane coefficient of thermal expansion. One embodiment of the invention features
a metal matrix composite that includes a metal alloy and random in-plane discontinuous fibers. In some embodiments, the metal
¥ alloy includes aluminum, copper or magnesium. In certain embodiments, the metal matrix composite includes additives that enable
& solution hardening. In other embodiments, the metal matrix composite includes additives that enable precipitation hardening. An-
other embodiment of the invention features a method of manufacturing a metal matrix composite. The method includes contacting
random in-plane discontinuous fibers with a binder, and pressurizing the random in-plane discontinuous fibers and the binder to
form a bound preform. The preform is pressurized to a pressure greater than the molten metal capillary breakthrough pressure of
g the bound preform. Subsequently, the bound preform is placed in a mold, infiltrated with a molten infiltrant, and the molten toform

infiltrant is cooled the metal matrix composite.
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