NET SHAPED ARTI CLES HAVI NG COVPLEX | NTERNAL UNDERCUT
FEATURES ABSTRACT This i nvention
descri bes a novel production nmethod of manufacturing nmetal/ceramc

articles with conplex internal undercut features using powder injection
nmol di ng processes The shape of the undgrcut/hollow feature is initially
nol ded using a di sposable material such as a degradable polyner. The PIM

feedstock is then nol ded ONETSIiPAPEDOAf{TIOLEQQIAVFN’G' red shape geonetry, in
ef fect encapsul ating HPPEXTNTERNAR! ERCUTTEERA™NRESEdSt ock. The

resulting two-materi al part |s then sent tor processing which renoves the
pol ymer through solvent or theraggTRACTess. After the polyner and the

bi nder have been renoved, the part now conprises a powder skel eton that
contains the internal -undercut feature within itself. After sintering the
result is a metal/ceranmic part having an internal undercut feature. The

techni cal adygRiARALH d%{&ybé! §ﬁ8\§f P#d?ﬂé&%n' Bihbd om%f\ gﬁ%gfwé}g egrat ire

conpl ex toolings of cos secondary opera ons
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such as a degradable polymer. The PIM feedstock is then molded onto this to form the
required shape geometry, in effect encapsulating the polymeric feature in the PIM
feedstock. The resulting two-material part is then sent for processing which removes the
polymer through solvent or thermal process. After the polymer and the binder have been
removed, the part now comprises a powder skeleton that contains the internal undercut
feature within itself. After sintering the result is a metal/ceramic part having an-internal
undercut feature. The technical advantage of the present invention is that it does not
require complex toolings or costly secondary operations while retaining the fle)iibility t<.)
design any internal undercut features of complex geometry. An additional embodiment of

the invention is also disclosed in which a solid structure is encapsulated inside a hollow

shell said structure being free to move around inside the shell.

This Sheet Has Been Replaced

T




