Abstract of the D sclosure A method for formng integral
extensions on the end of directionally oriented, superalloy articles, such
as-airfoil blading nmenbers or other conponents used in gas turbine or other
turbi ne engines. An extension is forned directly on an article by dipping a
portion or end of the article having an attached Integral nmandrel into a
nolten bath of a conpatible alloy, followed by w thdrawal of the end under
controll ed conditions sufficient to cayée an integral extension to solidify
on the article. A ceramic nold is utiTr2ed over the dipped end of the
article and the integral nmandrel with a-nold cavity that generally defines
the shape of the extension to be formed. The nold may be fornmed in situ on
the mandrel, or prefor - e rticle over the
mandrel . The i nt egr al = by dlpplng t he
mandrel into the nolte RNDRELS f er bet ween the

~nmolten material and the artlcl eﬁmg It| ng of the article end
and solidification of the integral extension Extensions forned by the
met hod of this invention have a microstructure that is continuous and
conpatible with that of the art!c!e. iﬁcn m crostructures may include
epi taxi al growth of the extensi structure of the article.
The met hod establishes m mamra’r Lmﬁnmgaditég“rhl \gictelsions heén ahéi 6re giuri ng
solldlflcatlon !E %@ nt r ol u heat i ng and/ or
cool i ng of t 'é’r%xﬁtﬁg'/ ?@‘38*?1 s&fﬂ ?"ﬁﬁ%‘%@ ﬁ%&'ﬁ’%’é“‘o‘f qﬂi\% met hod.
components used in gas turbine or other turbine engines. An extension is
formed directly on an article by dipping a portion or end of the article having an
attached integral mandre! into a molten bath of a compatible alloy, followed by
withdrawal of the end under controlled conditions sufficient to cause an integral
extension to solidify on the article. A ceramic mold is utilized over the dipped end
of the article and the integral mandrel with a mold cavity that generally defines
the shape of the extension to be formed. The mold may be formed in.situ on the
mandrel, or preformed and attached to the subject article over the mandrel. The
integral mandrel is melted within the mold by dipping the mandrel into the molten
alloy. The mandrel acts as a buffer between the molteri. material and the article
while permitting meilting of the article end and solidification of the integral
extension. Extensions formed by the method of this invention have a
microstructure that is continuous and compatible with that of the article. Such
microstructures may include epitaxial growth of the extension from the
microstructure of the article. The method establishes a temperature gradient
within the article during solidification that may be further controlied by auxiliary

heating and/or cooling of the article and/or extension during.the practice of the
method.
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