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The invention provides clad billet for hot working
pl asti c deformati on processes for the production of
clad products, including, but not limted to, clad

(ummeRmdomtbAmldAm@wtﬁmm WHERTALPAGWT dVOPARPAOE RREATY (PCT)
avi
a9 vkl gggz;alkf’m Ak ) G R Gwa Gt
spec:la oy "at a frac MDA por
@$)dulteltnenmmn¢ih¢aoolpi’ﬂm de f"w““/ str eﬂﬁ hh&natmnal?{flcmatmn knllber
tAdctelfer 2HQ SP.A0200M al conpenpnt . The 2
di ffusi on bonded to the predeterm ned fraction of
1) Iﬁaﬁagﬁaiﬁéteht%la‘ésﬁlﬁatﬁpeC' al ty compepetneoddR ! baGiad.i QRm@faddition & Addi-
_ 08 @ﬂﬁ Opr €S SRmE 5/@/(ﬁf06 (ﬁll) me, i ncludslipag 113yo Ih%mmumty House Road, Suite 200,
@1 Iﬁté Shat A SRLY NRLEsSi ng the bill etChobnpineat’sus)Conput er
%n St gé’ﬁm qu%T@J@ﬂ)OMI&@ e(dl) tIQSIQle&:(egtEﬂas%less otherwise indicated, for every

@) neem%miaé@mgnw”d' o T A AL, oA . s i, k. DV, Y. 17
24 April 2009 (24.04.2009)
P CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
(25) Filing Language: Enghsh EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
. HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
61/047.494 24 April 2008 (24.04.2008) Us NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, 5G,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
(71) Applicant (for all designated States except US): BODY- UG, US, UZ, VC, VN, ZA, ZM, ZW.
COTE IMT, INC. [US/US]; 155 River Street, Andover, . .
MA 01810 (US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicants and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(72) Imventors (for all designated States except US): ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
WARKE, Virendra, S. [IN/US]; 700 Princeton Boule- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
vard, Apt#27, Lowell, MA 01851 (US). MASHL, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Stephen, J. [US/US]; 6 Dakota Drive, Chelmsford, MA MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
01824 (US).

[Continued on next page]
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(57) Abstract: The invention provides clad billet for hot work-
ing plastic deformation processes for the production of clad
products, including, but not limited to, clad pipe and tubing by
extrusion of a hollow, bicomponent composite billet having a
fully dense structural component and a partially dense compo-
nent of a specialty alloy at a fraction of porosity predetermined
to provide a flow stress compatible with that of the structural
component. The components are diffusion bonded to the prede-
termined fraction of porosity in the specialty component by ap-
plication of heat and pressure over time, including by hot isostat-
ically pressing the billet components. Computer modeling tech-
niques can be used to determine processing conditions for ob-
taining flow stress compatibility.
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