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This invention relates to the manufacture of
vanes for use particularly in COompressors or
turbines of gas turbine power plants.

Both the stationary vanes of compressors and
turbines as well as the movable vanes or blades

must be shaped to final size within relatively .

narrow limits. While some of the vanes are
made from readily worked material, the blades
and nozzle vanes of the turbine, which are sub-
jected to very high temperatures, are preferably
made from high temperature alloys which are
difficult to forge or to machine. "When the vanes
are forged to size, the dies used in the forging
process have lasted only a short time because
of the difficulties in forging the material. A
feature of this invention is a forming method
by which to maintain the advantages of the
forged vanes and at the same time increase the
life of the dies used in the forming process.
The necessary close tolerances for stationary
and rotary vanes in compressors and turbines
frequently approach the limits of accuracy pos-
sible in forging even under favorable forging
conditions. When the material of the vanes is
difficult to forge, the required tolerances make
almost impossible the forging of the vane to
the desired finished dimension without the neces-
sity for additional machining to the desired
dimension. A feature of this invention is %o
relieve the forging operation of such close tol-

erances by forging the vane to a smaller-than-

finished dimension and to tolerances readily ob-
tainable by the forging operation, with the fin-
ished dimension obtained by a later process.

Another feature of the invention is the coining .
of the vane to finished dimension, the outer

surface of the vane being a material readily
adapted for coining. Another feature is the
forging of the vane to an undersized dimension

, and subsequently coining the vane after a coat-
ing has been applied.

Other objects and advantages will be apparent
from the specification and claim and from the
accompanying drawings which illustrate an em-
bodiment of the invention.

Fig. 1 is a plan view of the finished blade.

Fig. 2 is a sectional view along line 2—2 of
Fig. 1.

Fig. 3 is a sectional view through the blade
and the initial forming dies.

Fig. 4 is a diagrammatic view of the blade
coating operation. :

Fig. 5 is a sectional view showing the coining
operation diagrammatically.

The invention is shown in conjunction with a
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turbine blade or vane adapted to be mounted on
the turbine rotor although it will be understood
that the invention is equally applicable to the
stationary vanes or the blades of the turbine
or the compressor. As shown in the drawings,
the turbine vane has a root section 2 from which
extends the effective blade or vane section 4.over
which the gas flows in the power plant. In the
arrangement shown, the entire vane has a core
¢ made from a high temperature alloy to which
a- coating 8 has been applied. The coating is a
material which is more readily workable than
the material of the core so that the coating may
be shaped o size between dies in producing a
finished dimension and shape for the vane. The
material of the coating 8 in addition to being
more readily workable is also preferably a ma-
terial resistant to the action of the ingredients
In the power gas as it passes through the turbine.
One material suitable for this purpose might be
nickel.

In producing a vane in accordance with the
invention, the core 6 is first forged between dies
{0 to approximately the finished shape of the
vane but to a dimension which is undersized
from the desired finished dimension for the vane.
It will be understood that the tolerances estab-
lished for the dimensions of the core when forged
are tolerances that are readily obtainable by the
forging operation even though the material is one
of the high temperature alloys which is difficult
to forge. By forming the core in this manner
and with liberal tolerances in dimension, it is
vossible to use the forging dies in producing a
relatively large number of vanes before the dies
become so inaccurate as to require replacement.

The core 8, having been forged, any flash
thereon at the edges of the dies is removed and
the coating 8 is then applied either by spraying
the material on or by electroplating the core as
shown in the drawing, The coating 8 which is
applied is not necessarily the exact shape and
dimension of the finished vanes and this coating
is shaped by a forging process to precisely the
desired shape and finished dimension of the
vane. Although this forging process may be
any one of several which will produce the desired
dimension, the particular forging process shown
is a coining process in which the dies 12, which
are the finish dies, act to coin the material of the

. coating 8 and produce the exact shape and di-

mension with no excessive material that might

produce a flash around the edge of the vane.
The coining process is selected since the ma-

terial of the coating may be selected such that
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it will be readily coinable without reference to
its strength at high temperatures since the core
can function as the load carrying part of the
vane.

Tt is to be understood that the invention is not
limited .to’ the specific embodiment-herein illus-
trated -and -described, “but may be-used-in other
ways without departure from its spirit as de-
fined by the following claim.

What is claimed is:

in the manufacture of a vane for a compressor
or turbine, the vane beingiof-a hightemperature
material which is difficult-to forge,“the steps
which involve forging the-vane-to-the ~desired

shape and to a slightly smallersthan-finished

dimension, frimming any flash from the edges
of said forged vane, coating. .said vaneswitlya
coinable material having corrosion .. resistant
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characteristics, the coating being enough in
quantity to produce the desired finished dimension
of vane, and coining said vane to said finished
shape and dimension, said coining operation
leaving said vane free from flash.
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