004/095501 A3 |00 0 0 0 O O 0 O O

(@

=

Title: MOLYBDENUM ALLOY X- RAY TARGETS HAVI NG UNI FORM
GRAIN STRUCTURE Abstract: The invention relates to a
process for making a cross-directionally worked
(2rONTEBNATIONAL SPRAI@ATIONEURBASHESIBNDER WPE PATENG COPRIRATION TREATY (PCT)
reduci ng ammoni um nol ybdate and form ng nol ybdenum
rfe) AYorid dwdlectual Bxppectynsol | gediag a nol ybdenum
a ‘ A
P hger et o o 11 Gorae, MORLAEDRG] ||||||w@nﬂ@rﬂ1mu|n|||||||||||||||||||||
el ement being selected frd group consi sting
@) Tawinatipnak PuyblicationBate haf ni um _car borl0) Itegpations] l!fl'ﬂ)hcatlon Number
SN emben 2008 M PoNS  hEGH - (0) WEMDO0495501 A3

—Lpeat_l_ng_phe_h_psi_wgpk.m_eee_aad_s-l@_ecu_ng_phe—

(51) Intvoikakighiaicaent OBssifa@ibiTD - MRN8l (8HODsigtted Biatesudldsy @herwise indicated, for every

Befifpecti on, and thereby form ng a ‘&deinéra wordipi aedesle): AE, AG, AL, AM,

on Iég) Lher rralal y treatl ng the secondl: ’%C%f\?( |Aé~°63eB ﬁH BW, BYCBgECgGCgSCFI\;

fiﬂf]f ‘éle]tl}ql?éﬂ tll(ﬂ “gl %‘83@3%’5’1&?%’5‘?06 t& % § ‘?]5‘ IL, IN, IS, JP, KE,

forces in a secon Pecti on t hatgg k8 k@I dA &F SR R] LSoImLU LV, MA, MD,

22) 1diddGatibnal 1Sitag Bhed: €Cits NI 2004 €3.0426R) €Ct img MKfJﬁN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

t her m)rrecﬁani cally treated secondrHagr, KIDR@BE, SCGDEBE, SG, SK, SL, SY, TJ, TM,

(25) FlimOraysibgad | | zati on heat triegbinent BY @b TTaAITAtHePRbY. VC VN, YU, ZA, ZM,
formng a heat-treated cross-dir@ttionally worked

(26) Pv%fakﬁﬂéegéageand (f) subj edigify {%E} heat

QS]§ dl rectional | y wor ked wor esignated Etates (rn?ess.' otherwise indicated, for every
(30) Prlorl y Data

'k‘?n% 3f 1bePnd prtediil NB1amd):CR1PO BW, GH,
660455 TAC i NG S106R 3 @Rkt Ney eby &N ng 7, SD, SL, SZ, TZ, UG, ZM, ZW),
crossdirectional Iy wor keof nol ybdeﬁmumnpAM,LAet,BYTmaKz,MD,RU,TJ,TM),Eum-

(71) Apgive@nNlfdrQN dalssdrseteates: U0: Xer ay earyepls BagdeCY. €6MEt ke EE, ES, FLL FR,

SHYRSEINS ; 45 Industrial Place, Newton, MA 02461 GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, 8K,
(US). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): DAILY, James Published:

[US/US]; 844 N. Wooded Lane, Marshall, MI 49068 ~—— Wwith international search report

(US). LEMON, Brad [US/US]; 15635 13 Mile Road, — before the expiration of the time limit for amending the
Battle Creek, MI 49014 (US). HIRT, Joseph [US/US], claims and to be republished in the event of receipt of
11 Parsons Court, Coldwater, MI 49036 (US). KUMAR, amendments

Prabhat [US/US]; 31 Pinewood Drive, Framingham, MA
01701 (US). GILLE, Gerhard [DE/DE]; Am Stollen 3, (88) Date of publication of the international search report:
38640 Goslar (DE). 21 April 2005

(74) Agents: AKORLI, Godfried, R. et al.; Bayer Chemicals  For two-letter codes and other abbreviations, refer to the "Guid-
Corporation, Patent Department, 100 Bayer Road, Pitts-  ance Notes on Codes and Abbreviations" appearing at the begin-
burgh, PA 15205-9741 (US). ning of each regular issue of the PCT Gazette.

(54) Title: MOLYBDENUM ALLOY X-RAY TARGETS HAVING UNIFORM GRAIN STRUCTURE

(57) Abstract: The invention relates to a process
for making a cross-directionally worked molybdenum
plate, the process comprising: (a) reducing
ammonium molybdate and forming molybdenum
metal powder; (b) consolidating a molybdenum
component comprised of molybdenum metal powder
and an alloying element to a first workpiece, the
alloying element being selected from the group
consisting of titanium, zirconium, hafnium, carbon,
lanthanum oxide, and combinations thereof; (c)
thermally treating the first workpiece and subjecting
the workpiece to thermo-mechanical forces in
a first direction, and thereby forming a second
workpiece; (d) thermally treating the second
workpiece and subjecting the second workpiece to
thermo-mechanical forces in a second direction that
is different from the first direction; (e) subjecting
the thermomechanically treated second workpiece to a recrystallization heat treatment step, and thereby forming a heat-treated
cross-directionally worked workpiece; and (f) subjecting the heat-treated, cross-directionally worked workpiece to a slicing step
or a machining step, and thereby forming the crossdirectionally worked molybdenum plate. The invention also relates to X-ray
targets made from the process.




