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(57) Abréegée/Abstract:
According to the invention, a fibrous blank Is formed by means of multilayer weaving, said blank having a longitudinal direction
corresponding to that of the vane to be produced and the thickness thereof comprising a first portion (102) with multiple interwoven
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(57) Abrege(suite)/Abstract(continued):
layers of yarns, a second woven portion and a third woven portion. The first portion Is located between the second portion and the

third portion and it Is interwoven therewith along only part of the longitudinal dimension thereof. A preform of the vane to be
produced Is formed by unfolding, on both sides of the first portion, segments (104a, 106a, 104b, 106b) of the second and third
portions that are not connected to the first portion, by shaping the first portion in order to form a preform part for the blade of the
vane to be produced, and by shaping the unfolded segments of the second and third portions in order to form preform parts for the
Internal and external platforms of the vane to be produced, and the vane preform iIs densified using a matrix in order to obtain a

vane made from composite material and including integrated platforms.
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17/

ABSTURAZCT

Lt

L]

A METHOD OF FABRICATING A COMPOSITE MATERIAL TURBIN
NGINE VANE WITH INCORPORATED PLATFORMS

(]

Ltd

Multilayer weaving 1s used to form a fiber blank

having a longitudinal direction corresponding to the

yor—

longitudinal direction of the vane to be made and

comprising across 1ts thickness a first woven portion

(102) with a plurality of layers of yarns i1nterlinked by

weaving, and also a second woven portion and a third

woven portion. The first portion 1s situated between the

second and third portions to which 1t 1s interlinked by

weaving over only a fraction of 1ts longitudinal

dimension. A preform for the vane to be made 1s formed

by folding out, on eilther side of the first portion,
segments (104a, 106a, 104b, 106b) of the second and third

portions that are not interlinked with the first portion,

by shaping the first portion to form a preform portion

pr——

for the airfoil of the vane to be made, and by shaping

—

the folded-out segments of the second and third portions

to form preform portions for the inner and outer

—

platforms of the vane to be fabricated, the vane preform

being densified with a matrix 1n order to obtain a

composite material vane having incorporated platforms.

Translation of the title and the abstract as they were when originally filed by the
Applicant. No account has been taken of any changes that might have been made

subsequently by the PCT Authorities acting ex officio, e.g. under PCT Rules 37.2,

38.2, and/or 48.3.
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L*.

ENGINE VANE WITH INCORPORATED PLATEFORMS

Background of the 1inventilon

The invention relates to turbines or compressors for

turbine engines, in particular for aviation turbine

engines or for industrial turbines, and 1t seeks more

particularly to fabricate a turbilne engiline vane with

inner and outer platforms incorporated therein for use 1n
a turbine nozzle or a compressor diffuser.

Improving the performance of turbine engines and
reducing their polluting emissions leads to envisaging
ever—-hlgher operating temperatures.

For elements in hot portions of turbine engines,
proposals have thus been made to use ceramic matrix
composite (CMC) materials. Such materials possess

remarkable thermostructural properties, 1.e. mechanical

properties that make them sultable for constituting

structural elements together with the capacity for

conserving these properties at high temperatures.

—

Furthermore, CMC materials are of density that 1s much

fr—

lJower than that of the metal materials conventionally

—

used for hot portion elements of turbine engines.
Thus, Documents WO 2010/061140, WO 2010/116066, and
WO 2011/080443 describe making turbine engine rotor wheel

blades out of CMC material with 1nner and outer platforms

Fv-

incorporated therein. The use of CMC materials for

making turbine nozzles has also been proposed, 1n

particular in Document WO 2010/146288.

Object and summary of the 1nvention

.

An object of the i1nvention 1s to provide a

gr—

simplified method of making a turbine engine vane out of

)

composlte materlal and comprising an airfoil secured to

inner and outer platforms.

This object 1s achileved by a method comprising the

followlng steps:
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using multilayer weaving to form a fiber blank

having a longitudinal direction corresponding to the

direction of the vane to be made and i1ncluding 1n 1ts

thickness a first woven portion with a plurality of yarn

layers that are 1nterlinked by weaving, a second woven

portion, and a third woven portion, the first portion
belng situated between the third portion and the second
portion and beling interlinked therewith by weaving over

only a fraction of i1ts longitudinal dimension;

using the fiber blank to form a preform for the

vane to be made, by folding out, on either side of the

fr——

first portion, segments of the second and third portions

that are not i1nterlinked with the first portion, by

shaping the first portion to form a preform portion for

the airfoil of the vane to be made, and by shaping the

yo—

folded-out segments of the second and third portions to

form preform portions for the inner and outer platforms

of the vane to be fabricated; and

densifylng the vane preform with a matrix to

obtain a composite material vane having 1ncorporated

inner and outer platforms.

—

In an 1mplementation, the first portion of the blank

presents an i1nternal non-1nterlinked zone between two

layers of adjacent yarns that extends over the entire

— iy

longitudinal dimension of the first portion of the blank

y—

and that i1is open solely at the longitudinal ends of the

’-‘-

first portion of the blank in such a manner as to form,

once shaped, a preform portion for the hollow airfoil.

r-

In a particular implementation, the segments of the

pr—

second and third portions of the blank that are not

interlinked with the first portion are situated in

longitudinal end portions of the second and third

portions of the blank.

In another particular implementation, the second and

ﬁ

third portions of the blank are interlinked by weaving

with the first portion of the blank in longitudinal end

r‘

portions, and the segments of the second and third
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pu—

portions of the blank that are not interlinked with the

first portion of the blank extend between said

longitudinal end portions.

pr—

According to a feature of the method, the preform

portion for the airfoil has a width that 1s less than the

widths of the preform portions for the i1nner and outer

—

platforms, and the excess width of the first portion of

i sl
_—

the blank 1s eliminated by being cut off 1n order to

shape the preform portion for the airfoil while allowing

interlinking to remain between the second and third

portions of the blank, via a region of the first portion

p— r—

of the blank, across the entire width of the blank along

the connections of said segments with the remainder of

the blank.

According to another feature of the method, 1in order

to make a vane for a turbine nozzle or a compressor

diffuser, the vane preform 1s formed with an outer

extension extending bevyond the preform portion for the

outer platform, on 1ts outside, and, while making the

vane preform, the outer extension 1s shaped to form a

preform portion for a mounting portion for mounting 1in a

turbline or compressor casing.

p—

According to another feature of the method, 1n order

to make a vane for a turbine nozzle or a compressor

diffuser, the vane preform 1s formed with an 1nner

extension extending beyvond the preform portion for an

inner platform, on 1ts 1nside, and, whilile making the wvane

preform, the inner extension 1s shaped to form a preform

portion for an attachment portion.

pr— pr——

Brief description of the drawings

The 1nvention can pbe better understood on reading

—

the following description made by way of non-limiting

indication and with reference to the accompanyiling

drawings, 1n which:

B

Figure 1 1s a diagrammatic perspective view of a

turbine engine vane;
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FFigure 2 1s a diagrammatic plan view of a woven

fiber blank for making a fiber preform for a vane of the

type shown 1n Figure 1;

F'igure 3 1s a side view of the Figure 2 blank;

Figure 4 1s a diagrammatic section view on plane

IV-1IV of Figure 2Z;

Figures 5 and 6 are diagrammatic views on a larger

scale of weaving planes 1in the Figure 2 blank shown in

e

section view on planes V-V and VI-VI of Figure 2;
Figures 7 to 9 are diagrammatic views showing

steps 1n making a vane preform from the fiber blank of

Figures 2 to 6;

-

Figure 10 1s a diagrammatic plan view of another

f——

cembodiment of a woven fiber blank for making a fiber

pretorm for a vane of the type shown in Figure 1;

Figure 11 1s a side view of the Figure 10 blank;

Figure 12 1s a diagrammatilic section view on plane

XII-XII of Figure 10;

Figures 13 to 15 are diagrammatic views showing

N

steps for making a vane preform from the fiber blank of

Figures 10 to 12; and

Figure 16 1s a fragmentary view showing a variant

p——

embodiment of the Filigure 1 vane.

Detailed description of embodiments

e

Flgure 1 1s a very diagrammatic view of a vane 10,

e.g. a stator vane of a turbine nozzle in an aviation

turbine engine. The vane 10 comprises an airfoil 12 and

inner and outer platforms 14 and 16.

Throughout the specification, the terms "inner" and

"outer"” are used with reference to radial position

relative to the axis of the turbine engine.

—

The outer face 14b of the platform 14 and the inner

o

face loa of the platform 16 are for defining the passage

for gas flow through the turbine once the vane 10 has

peen mounted 1n a turbine casing.
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The airfoi1l 12 extends between the platforms 14 and

16 to which 1t 1s secured and, at its ends, 1t projects

—

from the 1nside of the platform 14 and from the outside

of the platform 16. In the example shown, the airfoil 12

1s hollow, with a longitudinal internal passage 12a that

extends all along the airfoi1l and that is open at both

ends. In well-known manner, the passage 12Z2a serves 1n

—

particular to pass a stream of cooling air.

In the example shown, the platforms 14 and 16 extend

petween their upstream and downstream ends 1n general

directions that form non-zero angles relative to a plane

normal to the longitudinal direction of the airfoil 12.

Throughout the specification, the terms "upstream"

and "downstream" are used with reference to the stream

flow direction through the turbine engine.

.

The vane 10 1s made of composite material.

Fabricating the vane comprises forming a fiber preform of

a shape corresponding to the shape of the vane and then

densifying the preform with a matrix.

FFigure 2 1s a plan view of a fiber blank 101 from

which the fiber preform of the vane 10 can be shaped.

The blank 101 1s obtained from a strip 100 woven by
three-dimensional (3D) or multilayer weaving, the strip

100 extendling generally 1n a direction X corresponding to

the longitudinal direction of the vane to be fabricated.

p——

By way of example, the weaving 1s performed with warp

yarns extending along the direction X, but it should be

understood that weaving with weft yvarns extending in this

direction 1s also possible. A plurality of blanks 101

may be woven one after another in the direction X. It is

also possible to weave a plurality of parallel rows of

planks 101 simultaneously.

In the embodiment of Figures 2 to 6, a blank 101

comprises across 1ts thickness: a first portion 102; a
second portion 104; and a third portion 106. The portion
102 1s situated between the portion 104 and the portion
106 and 1t 1s interlinked with the portions 104 and 106
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by 3D weaving except 1n non-interlinked zones 103a and
105a between the portion 102 and the portion 104, and
non—-interlinked zones 103b, 105b between the portion 102

and the portion 106. The non-interlinked zones 103a and

F-

103b extend across the entire width of the blank 101 (1ts

dimension in the weft direction) from one end 10la of the
blank 101 to ends of non-interlinking 103c and 103d. The

ends of non-interlinking 103c and 103d extend between the

longitudinal edges 101lc and 101d of the blank 101 1n a
direction that makes a non-zero angle relative to the
weft direction 1n order to match the orientation of the

inner platform 14. The non—-interlinked zones 105a and

105b extend across the entire width of the blank 101 from

—

the other end 101lb of the blank 101 to ends of non-

interlinking 105c and 105d. The ends of non-interlinking

105¢c and 105d extend between the longitudinal edges 101c
and 101d of the blank 101 1n a direction that makes a

non-zero angle relative to the weft direction in order to

e

match the orientation of the outer platform 1lo.

In addition, a non—-interlinked zone 10Za 1s formed

’-h

substantially in the middle of the portion 102 over the

f—

entire length of the blank 101 and at a distance from the

longitudinal edges 101c and 101d, between limits 102b and

102¢c. The non-interlinked zone 10Z2a 1s to enable the

internal passage to be formed 1nside the hollow airfoil

of the vane to be fabricated.

In well-known manner, a non-—-interlinked zone 1s

P—

arranged between two layvers of warp yarns by not passing

weft varns across the non-interlinked zone so as to

interlink only the varns of the warp layers that are

fr

situated on either side of the non-interlinked zone.

— —

The planes of Figures 5 and 6 show an example of 3D

weaving with an interlock weave and with non-interlinked

zones 10Z2a, 105a, and 105b, the zones for non-

interlinking 103a and 103b being obtained 1n the same

manner as the non—-interlinked zones 105a and 105b. In

Figures 5 and 6, the non-interlinked zones are
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represented by dashed lines. The portion 102 comprilises a
plurality of layvers of warp yarns (s1x 1n the example

shown) that are i1nterlinked by 3D weaving except 1n the

non—-i1nterlinked zone 10Za. Each of the portions 104 and

fr—

106 has a plurality of layers of warp vyarns (three 1in the

example shown) that are 1nterlinked by 3D weaving.
Outside the non—-interlinked zone 10Za, and between the

ends of non-interlinking 103c and 105c and between the

ends of non-interlinking 103d and 105d, the layers of

warp varns in the portions 102, 104, and 106 are all

interlinked 1n the example shown.

After weaving, the segments 104a, 104b and 1064,
10bb of the portions 104 and 106 that are not interlinked

with the portion 102 are folded out as shown 1in Figure 7

1n order to form preform portions for the platforms 14
and 16, the segments 104a and 104b being adjacent to the
non-interlinked zones 103a and 105a, and the segments
10ca and 106b being adjacent to the non-interlinked zones

103b and 105b. The folding takes place at the ends of

non-interlinking.

Thereafter, cuts are made along the dotted lines in

Filgure 8 1n order to remove excess regions, firstly from

the segments of the portion 102 situated on the inside of

the folded-out segments 104a and 106a, and on the outside

—

of the folded-out segments 104b and 106b, and secondly in
the segment of the blank 101 that extends between the

folded-out segments so as to leave only those regions

that are useful for forming preform portions of the

alrfoi1l of the vane to be fabricated. Woven interlinking

1s preferably also allowed to remain between the portions
102, 104, and 106 over the entire width of the blank 101

1n zones extendling along the connections between the

r-‘
—

segments 104a, 104b, 100a, and 106b and the remainder of
the blank, thus forming beads 104b, 106c and 104d, 106d.

r-ﬁ

This serves to ensure continuity of the interlinking

petween the segments 104a and 106a, and between the

pr—

segments 104b and 106b. Excess regions of the portion
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102 on the 1nside of the segments 104a and 106a, and on

the outside of the segments 104b and 106b, may also be

removed by being cut off.

[t should be observed that while weaving the blank

ﬁ

101, 3D weaving may be omitted 1n at least parts of the

regions that are subsequently eliminated by belng cut

e et
—

a—

O

A fiber preform for the vane to be fabricated 1s

then made by molding using shaping tooling to impart

deformations for obtaining the desired hollow airfoil

profile and the desired shape for the platforms. A

preform 110 1s thus obtained (Figure 9) having a preform

portion 102 for the hollow airfoil, and preform portions

114 and 116 for the i1nner and outer platforms. The

internal passage 11Z2a 1n the preform portion 112 for the

hollow airfoil 1s formed by inserting a tooling element

in the non—-i1nterlinked zone 1072a.

r—

A hollow vane made of CMC, such as that shown 1in

Figure 1, may be fabricated as follows.

A fiber strip 100 1s woven by three-dimensional

—

weaving, the strip comprising a plurality of fiber blanks

101, e.g. extending 1n the warp direction, 1ncluding non-

1nterlinked zones as shown i1n Figure 2. The weaving may

pe performed using ceramlc yarns, 1n particular vyarns

pased on silicon carbide (Si1C), e.g. those supplied under

the name "Nicalon" by the Japanese supplier Nippon

Carbon. Other ceramic yarns can be used, in particular

P
—

varns of refractory oxide, such as yarns based on alumina

Al,0,, 1n particular for CMC materials of the oxide/oxide

type (the fibers of the fiber reinforcement and the

matrix both made of refractory oxide). It is also

possible to use carbon fibers for CMC materials having

carbon fiber reinforcement.

In known manner, the fiber strip may be treated to

eliminate the si1zing present on the fibers and to

ﬁ

eliminate the presence of oxides on the surface of the

fibers.
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Also 1n known manner, a thin layver of embrittlement-

o

relief 1nterphase coating may then be formed on the

fibers of the fiber strip by chemical vapor i1nfiltration

F'

(CVI). By way of example, the i1nterphase materilial 1s

pyrolytic carbon PyC, boron nitride BN, or boron-doped

fﬁ

carpbon BC. By way of example, the thickness of the laver

that 1s formed may lie 1n the range 10 nanometers (nm) to

100 nm, 1n order to conserve a capaclity for deformation
1n the fiber blanks.

The fiber strip 1s then 1mpregnated by a
consolidation composition, typically a carbon precursor

resin Or a ceramlCc precursor resin, possibly diluted 1in a

solvent. After drying, the individual fiber blanks are

cut out. FEach blank 1s shaped (as shown 1n Figures 7 to

9) and placed 1n tooling for the purpose of shaping the

airfoil preform portion and the 1nner and outer platform

preform portions.

Thereafter, the resin 1s cured, and 1t 1s then

pyrolyzed after removing the preform from the shaping

tooling so as to obtain a vane preform that 1s

consolidated by the pyrolysis residue. The gquantity of
pyrolysis resin used 1s selected to be sufficlent but not
excesslive so that the pyrolysis residue bonds to the

g~

fibers of the preform together sufficiently to enable

them the preform to be handled while conserving its shape

P‘

wlithout the assistance of tooling.

A second embrittlement-relief 1nterphase coating

layer may be formed by CVI, e.g. made of PyC, BN, or BC.

Making an interphase coating 1n two layers one before and

the other after consolidation 1s described 1in Document

EP 2 154 119.

The consolidated preform 1is then densified with a

g—

ceramic matrix, e.g. by CVI. The matrix may be made of

S1C or 1t may be a self-healing matrix comprising matrix

r—

phases made of pyrolytic carbon PyC, or boron carbide B,C,

or of an S1-B-C ternary system as described 1n particular
1n Documents US o5 246 /36 and US 5 965 266. Other types
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10

of ceramic matrix may be envisaged, 1in particular

-

matrices of refractory oxide, e.g. of alumina, 1n

y—

particular for CMC materials of oxide/oxide type.

The densification 1s preferably performed in two

r'

steps with an 1ntermediate step of machining the vane to

1ts desired dimensions, 1n particular to eliminate the
ridges that result from the beads 104c, 106c, 104d, and

106d, 1n order to obtain the desired final shape for the

platforms 14 and 16 and possibly 1n order to obtain the

profile desired for the airfoil 12.

o

Another embodiment of a fiber preform for a vane of

the type shown 1n Figure 1 1s described below with

reference to Figures 10 to 15.

A blank 201 suitable for forming a vane fiber

preform 1s obtained from a strip woven using 3D weaving

1n a manner similar to the strip 100 of Figure 2.

The blank 201 comprises across 1ts thickness: a
fi1rst portion 202; a second portion 204; and a third
portion 206. The portion 202 is situated between the
portion 204 and the portion 206 and is interlinked with
the portion 204 and 206 by 3D weaving except in a non-
interlinked zone 203 between the portion 202 and the

portion 204, and a non-interlinked zone 205 between the

portion 202 and the portion 206. The non-interlinked

zones 203 and 205 extend across the entire width of the

ﬁ-

blank 201 and between ends of non-interlinking 203a, 203b

and 205a, 205b that are situated at a distance from each
of the opposite ends 201a, 201b of the blank 201. The
ends o0f non-—-interlinking extend between the longitudinal
edges 201c and 201d of the blank 201 in directions that

form non-zero angles relative to the weft direction in

pr——

order to match the orientations of the inner and outer

F‘

platforms of the vane to be fabricated.

In addition, a non-interlinked zone 202a is formed

P

substantially 1n the middle of the portion 202 over the

f-

entlre length of the blank 201 and at a distance from its

longitudinal edges 201lc and 201d between limits 202b and
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11

202c. The non-interlinked zone 202a is for forming the

p—

internal passage 1n the hollow airfoil of the vane to be

fabricated.

After weaving, segments 204a and 204b of the portion

204 that are adjacent to the non-interlinked zone 203 and

that extend from ends of non-interlinking 203a and 203Db

are folded out as shown in Figure 13. In similar manner,

segments 200a and Z206b of the portion 206 that are

adjacent to the non-interlinked zone 205 and that extend
from ends of non-interlinking 205a and 205b are folded
out as shown 1n Figure 13. The folds are made at the

ends of non-interlinking.

The segments 204a and 206ba, and also the segments

204b and 200b are for use in forming preform portions

respectively for the inner and outer platforms of the

vane to be fabricated. The lengths of the segments may

be limited to the dimensions needed for this purpose,

wlth excess regions of the portions 204 and 206 being

eliminated from their middle zones by being cut away,
with the llines of cut being represented by dotted lines

in Figures 10 and 11.

Thereafter, cuts are made along the dotted lines
shown 1n Figure 14 to eliminate excess regions firstly

from the segments of the blank 201 situated on the inside

—

of the folded-out segments 204a and 206a and segments

P-

situated on the outside of the folded-out segments 204b

r—

and 206b, and secondly from the segment of the portion

202 that extends between the folded-out segments, so as

to leave remaining only portions that are useful for

forming the preform portion for the airfoil of the vane

to be fabricated. Woven interlinking is preferably also

allowed to remain between the portions 202, 204, and 206

across the entire width of the blank 201 in zones

extending along the connections between the folded-out

ﬁ

segments and the remainder of the blank, thereby forming
beads 204c, 200c and 204d, 206d.
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12

It should be observed that while weaving the blank

201, 1t 1s possible to omit 3D weaving at least in parts

ﬁ

of the regions that are eliminated by being cut off.

A fiber preform for the vane to be fabricated is

then made by molding using shaping tooling that imparts

deformation to obtain the desired profile for the hollow

airfoil and the desired shapes for the platforms. A

preform 210 1s thus obtained (Figure 15) with a hollow

alrfoill preform portion 212 having an internal passage
212a, and with inner and outer platform preform portions

214 and 216.

A CMC hollow vane with fiber reinforcement

pr—
vy

constituted by a preform such as the preform 210 of

Figure 15 may be fabricated in the same manner as that

described above.

—

Figure 16 1s a highly diagrammatic view of the outer

portion of a turbine nozzle vane 30 in a variant

2 aund

ot

empbodiment of the vane 10 of Figure 1.

The vane 30 has a hollow airfoil 32 secured to an

inner platform (not shown) and to an outer platform 36.

-

The vane 30 differs from the vane 10 of Figure 1 1in that

1t 1ncludes upstream and downstream hooks 18 that are

formed 1n continulity with the airfoil 32 on the outside

-

of the outer platform 36.

o
L

For this purpose, when making the fiber preform of

the vane, the portion of the fiber blank that forms the

airfoil preform 1s extended on the outside beyond the

p—

location of the outer platform, and the extension is

shaped by being cut and deformed so as to obtain preform

portions that correspond to the hooks 18.

The hooks 18 constitute portions for mounting the
vane 1n a turbine casing.
A similar arrangement may be provided on the inside

il r—

of the vane by extending the portion of the fiber blank

forming the airfoll preform inwards beyond the location

p——

of the 1nner platform, this extension being shaped by

cutting and deforming so as to obtain preform portions
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corresponding to attachment portions. Such attachment

portions may be used for connection with an inner casing

or for supporting a ring that carries an abradable

coating.
The description above relates to making a turbine

nozzle vane out of CMC material. The 1nvention 1is also

applicable to vanes for compressor diffusers. For such

vanes, when the temperatures that are encountered in

pr——

service are lower, 1nstead of using a CMC material it 1is

possible to use an organic matrix composite (OMC)

materlial made using fibers, e.g. carbon fibers or glass

fibers, together with a polymer matrix.

Under such circumstances, after a set of fiber
strips has been woven, and once individual blanks have
peen cut out and have been shaped using shaping tooling
as described above, while each resulting vane preform is

peing held 1n its tooling it is impregnated with a resin

by i1njection or infusion. Heat treatment for curing the

resin 1s performed in order to obtain a vane preform. It

—

1s possible to perform a plurality of successive cycles

of 1mpregnating a resin and of curing it. Final
machining may optionally be performed. The resin used

for consolidating and densifying purposes is a resin that

P

1s a precursor of the polymer matrix, such as an epoxy

resin, a blsmaleimide resin, or a polyimide resin, for

example.
In addition, although the description relates to

fabricatlng vanes with hollow airfoils, the method

described 1s also suitable for making vanes with solid

alirfoils, in which case the central portion of the fiber

blank that 1s to form a vane preform does not include a

non—-1l1nterlinked zone.
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CLAIMS

1. A method of fabricating a turbine engine vane out of

composite material, the vane comprising an airfoil

secured to inner and outer platforms, the method

comprising the following steps:

using multilayer weaving to form a fiber blank

having a longltudinal direction corresponding to the

—

direction of the vane to be made and including in its

thickness a first woven portion with a plurality of varn
layers that are interlinked by weaving, a second woven
portion, and a third woven portion, the first portion
peing situated between the third portion and the second
portion and belng interlinked therewith by weaving over

—

only a fraction of 1ts longitudinal dimension;

using the fiber blank to form a preform for the

vane to be made, by folding out, on either side of the

—

first portion, segments of the second and third portions

that are not 1interlinked with the first portion, by

shaping the first portion to form a preform portion for

the airfoil of the vane to be made, and by shaping the

F

folded-out segments of the second and third portions to

form preform portions for the inner and outer platforms

oo

of the vane to be fabricated; and

densifying the vane preform with a matrix to

obtalin a composite material vane having incorporated

inner and outer platforms.

2. A method according to claim 1, wherein the first

f-ﬁ

portion of the blank presents an internal non-interlinked

rv

zone between two layers of adjacent yarns that extends

over the entire longitudinal dimension of the first

portion of the blank and that is open solely at the

longitudinal ends of the first portion of the blank in

such a manner as to form, once shaped, a preform portion

f—
e

o11].

tfor the hollow air:
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3. A method according to cla

segments of the second and t
that are not i1interlinked wit
situated 1n longitudinal end

—

third portions of the blank.

4. A method according to cla

second and third portions of
weaving with the first porti
longitudinal end portions, a
and third portions of the bl
with the first portion of th

longitudinal end portions.

O. A method according to any
wherein the preform portion

that 1s less than the widths

the i1nner and outer platform

the

g~ g~
ot

off 1n order to shape the pr

-

f1irst portion of the bla

while allowing interlinking
and third portions of the bl
filrst portion of the blank,
the blank along the connecti

r—

remainder of the blank.

o. A method according to any

wherein, 1n order to make a3

a compressor diffuser, the v

outer extension extending be

the outer platform, on its o

vane preform, the outer exte

preform portion for a mounti

turbine or compressor casing

/. A method according to any

wherelin, 1n order to make a

1m 1 or claim 2, wherein the

nird portions of the blank

h the first portion are

portions of the second and

im 1 or claim 2, wherein the

the blank are interlinked by

on of the blank 1in
nd the segments of the second
ank that are not interlinked

e plank extend between said

-

one of ciailms 1 to 4,

for the airfoil has a width

f"

of the preform portions for

s, and the excess width of

nk 1s eliminated by being cut

’.-'

eform portion for the airfoil

to remain between the second
ank, via a region of the

ACross the entire width of

ons of said segments with the

.

one of claims 1 to b,

vane for a turbine nozzle or

ane preform 1s formed with an

yond the preform portion for

utside, and, while making the

nsion 1s shaped to form a

ng portion for mounting in a

*

p—

one of claims 1 to o,

vane for a turbine nozzle or
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a compressor diffuser, the vane preform is formed with an

inner extension extending beyond the preform portion for

the inner platform, on its inside, and, while making the

vane preform, the i1nner extension 1s shaped to form a

preform portion ftor an attachment portion.
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