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Description

[0001] This invention relates to gas turbine engine ro-
tor blades, discs and bladed discs, and in particular con-
cerns the attachment of rotor blades in blade fixing slots
in rotor discs.
[0002] Single tooth attachments, or dovetail attach-
ments, are commonly used to secure fan and/or com-
pressor blades to discs in gas turbine engines. Dovetail
shaped blade roots are located in similarly shaped slots
circumferentially spaced around the rim of the rotor disc.
The dovetail attachment reacts the centrifugal force gen-
erated by the blade during engine operation by contact
with the disc on flat bearing surfaces, commonly referred
to as "flanks".
[0003] Dovetail root cracking is a common occurrence
in gas turbine engines due to high stress concentrations
at the upper edge of contact (EOC) which are not ade-
quately predicted by known finite element methods due
to the extremely high stress gradients present at the edge
of contact. Other factors that contribute to dovetail crack-
ing include high coefficients of friction at the contact sur-
faces, high frequency blade excitation (high cycle fatigue)
and fretting due to movement of the contact surfaces of
the dovetail attachment. Dry-film-lubricant (DFL) is com-
monly applied to the contact surfaces of the dovetail at-
tachment, principally to reduce fretting but also to reduce
the coefficient of friction at the contact surfaces. Dry-film-
lubricants have a tendency to degrade relatively quickly
in gas turbine engine applications due to heavy loading
and wear, with the rate of wear varying along the length
of the dovetail contact surfaces. European Patent Appli-
cation No. 0496503A1 (General Electric) describes the
application of a dry film lubricant to the full length of the
slots and roots of a titanium alloy turbine rotor assembly.
[0004] European Patent Application No. 0496503A1
(General Electric) describes the application of a dry film
lubricant to the full length of the slots and roots of a tita-
nium alloy turbine rotor assembly.
[0005] There is a requirement to reduce the incidents
of dovetail root cracking in fan and compressor blades
in gas turbine engine applications, or other load bearing
surfaces where the contact surfaces are subject to both
steady state and dynamic contact stresses during oper-
ation.
[0006] According to an aspect of the invention there is
provided a load bearing component for a gas turbine en-
gine comprising at least one load bearing surface, char-
acterised in that a dry film lubricant coating is provided
on selected area(s) of the bearing surface with the re-
maining area(s) of said bearing surface being substan-
tially free of the said coating, the selected area(s) of coat-
ing being distributed in a predetermined pattern produced
by determining the distribution of steady and cyclic
stresses acting on the said bearing surface of the un-
coated component under engine operating conditions,
determining the stress ratio distribution for the said un-
coated surface under the said operating conditions, and

applying a dry film lubricant coating to area(s) of the bear-
ing surface having a stress ratio above a pre-determined
stress ratio threshold value.
[0007] According to another aspect of the invention
which however is not claimed there is provided a rotor
disc for a gas turbine engine, the disc having a plurality
of blade root fixing slots circumferentially spaced around
the rim of the disc for fixing respective blades to the disc;
each slot having at least one bearing surface on each
side of the slot for contact with corresponding surfaces
on opposite flanks of a blade, wherein at least one se-
lected area of the bearing surface of each slot which, in
operation, is an area of alternating stress greater than
about 50 MPa (peak to peak), is configured to have a co-
efficient of friction lower than the remainder of the slot
surface.
[0008] The present invention is based on observations
that a relationship exists between the coefficient of fric-
tion of the bearing surfaces and blade root steady stress-
es with high blade root friction resulting in high steady
stresses. The present inventor has demonstrated that
where the coefficient of friction varies along the contact
surfaces of the dovetail root, due to degradation of a dry-
film-lubricant applied to the surfaces, the areas having a
relatively high coefficient of friction are more highly load-
ed than areas where the lubricant is not degraded and
where a relatively low coefficient of a friction exists.
Where the coefficient of friction varies along the length
of the dovetail contact surfaces the areas of high coeffi-
cient of friction take proportionately more load in terms
of steady stress than areas of low coefficient of friction,
effectively off loading the areas having a low coefficient
of friction. In comparison, however, dynamic loads re-
sulting in cyclic stresses on the contact surfaces are sub-
stantially independent of the coefficient of friction of the
surface. Cyclic stresses are substantially due to the vi-
bration mode shape of the blade and therefore only spe-
cific sections of the blade root are exposed to high alter-
nating stress, for example the leading and trailing edges.
As a result dovetail root cracking is more prevalent where
high steady stresses occur due to breakdown of a friction
reducing coating in combination with relatively high al-
ternating stresses due to blade vibration. The combina-
tion of high steady and alternating stresses leads to high
stress ratios and therefore reduced fatigue life. A "high"
alternating stress can be taken to be any stress greater
than about 50 MPa (peak to peak).
[0009] The "stress ratio" is defined as the ratio of actual
alternating stress of the allowable alternating stress for
failure in 107 cycles at a given steady stress. A stress
ratio of greater than about 40% in the examples present-
ed will result in failure of the components. Hence a stress
ratio of greater than 40% is taken to be a "high" stress
ratio.
[0010] Hitherto, dry-film-lubricant has been applied to
compressor/fan blade and disc dovetail roots along the
whole flank (contact surfaces), principally to reduce root
fretting but also to reduce coefficient of friction and there-
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fore steady stresses. The present invention uses the prin-
ciple of varying the co-efficient of friction of contact sur-
faces to optimise stresses within the blade root and in
particular the stress ratio distribution along the length of
the contact surfaces (flanks) of the blade root. The
present invention enables the distribution of steady
stresses to be manipulated by, for example, using selec-
tive application of dry-film-lubricant to areas of high al-
ternating stress thereby offloading at least part of the load
generating the high steady stresses to areas of low al-
ternating stress. In this way it is possible to optimise the
stress ratio distribution over the whole of the blade root
contact surfaces to ensure that no area of the contact
surface is subject to both high alternating and steady
stresses. This readily enables the maximum stress ratio
to be reduced for particular engine operating conditions.
[0011] The bearing surfaces of the rotor blade root
each comprise a leading edge end and a trailing edge
end. Preferably the region configured to have a low co-
efficient of friction is a region where the stress distribution
along the flanks requires it and is configured in such a
manner as to achieve the desired result. In one example
a dry film lubricant coating is applied to the root in the
region of the leading edge end and/or the trailing edge
end. In this way, in embodiments where the alternating
stresses are highest at the leading and trailing edge ends
of the root bearing surfaces, for example due to blade
vibration, the steady state contact stresses can be re-
duced in these areas by the selective application of a
dry-film-lubricant to these areas with the region between
the trailing and leading edge ends being substantially
free of lubricant. This can be readily achieved by masking
the middle portion of the root bearing surfaces during the
application of the dry-film-lubricant to the respective lead-
ing and trailing edge ends of the surfaces. This has the
effect of reducing the stress ratio where the lubricant is
applied but increasing the stress ratio where lubricant is
not applied such that the stress ratio distribution along
the length of the root contact surfaces is substantially
uniform. In this way the maximum ratio of minimum to
maximum stress is substantially reduced when com-
pared with a root having a wholly uncoated or wholly coat-
ed bearing surface. In the context of the present invention
it is to be understood that the terms "leading edge" and
"trailing edge" relate to the aerofoil leading and trailing
edge at opposite ends of the blade.
[0012] The selected area(s) having a relatively low co-
efficient of friction may be between 40-70% of the surface
area of the bearing surfaces. Alternatively the selected
area(s) having a relatively low co-efficient of friction may
be between 20-60% of the surface area of the bearing
surfaces.
[0013] The selected area(s) may cover substantially
the same size areas of the bearing surfaces at the leading
and trailing edge ends. This is particularly desirable
where the alternating stresses acting on the contact bear-
ing surfaces are of similar magnitude at the leading and
trailing edge end of the blade root.

[0014] Preferably, the root comprises a dovetail root
having a substantially flat bearing surface on each flank
of the root. However, the invention also contemplates
other types of blade fixing roots, for example fir tree roots,
having a plurality of load bearing lands.
[0015] Preferably, the rotor blade comprises a fan or
compressor blade having a dovetail root.
[0016] The selective area(s) to which is configured to
have a relatively low co-efficient of friction is/are subject
to dynamic contact stresses, during engine operation,
greater than the average of the dynamic contact stresses
on the bearing surface due to blade vibration.
[0017] In preferred embodiments of the bladed rotor
disc assembly the areas of relatively low co-efficient of
friction on the respective bearing surfaces of the blade
root and the disc slot are arranged such that they are in
contact with each other in the disc assembly. In this way
the stress ratio generated at the mating contact surfaces
can be minimised.
[0018] According to another aspect of the invention
there is provided a method of applying a dry film lubricant
coating to a load bearing surface of gas turbine engine
component, the said method comprising the steps of de-
termining the distribution of steady and cyclic stresses
acting on the said bearing surface of the uncoated com-
ponent under engine operating conditions, determining
the stress ratio distribution for the said uncoated surface
under the said operating conditions, applying a dry film
lubricant to area(s) of the bearing surface having a stress
ratio above a pre-determined stress ratio threshold value.
This method readily enables the stress ratio distribution
over the whole of the bearing surface to be optimised so
that no area of the bearing surface is subject to both high
cyclic and high mean stresses under engine operating
conditions.
[0019] According to a further aspect of the invention
which however is not claimed there is provided a load
bearing assembly comprising at least one pair of load
bearing surfaces in contact with each other for supporting
steady state and dynamic loads in use, and at least one
selected area on at least one of the bearing surfaces
which, in operation, is an area of alternating stress great-
er than about 50 MPa (peak to peak), is configured to
have a co-efficient friction lower than the remainder of
the bearing surfaces.
[0020] Preferably the selected areas have a co-effi-
cient the at least one selected area is provided by the
application of a dry film lubricant to said at least one se-
lected area, with the remaining area(s) of said bearing
surfaces being substantially free of the said coating.
[0021] An embodiment of the present invention will
now be more particularly described, by way of example
only, with reference to the accompanying drawings, in
which:

Figure 1 is a schematic view of the root section of a
gas turbine engine fan blade;
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Figure 2 is a schematic view of the rim section of a
gas turbine engine fan rotor disc;

Figure 3 is a cross section view of the root of the fan
blade shown in Figure 1 located in a slot in the rim
of the disc shown in Figure 2;

Figure 4 shows the distribution of stress ratio along
the bearing surfaces of the fan blade root of Figure
1 for different applications of dry-film-lubricant; and

Figure 5 shows the distribution of stress ratio along
the bearing surfaces of the fan blade root of Figure
2 for different applications of dry-film-lubricant.

[0022] Configuring selected areas of bearing surfaces
of highly loaded components to have a lower co-efficient
of friction than adjacent areas finds particular application
to gas turbine engine components as shown in Figures
1 and 2. One means by which this can be achieved is
the selective application of dry film lubricant to selected
areas. The selective application of dry-film-lubricant to
the components shown in Figures 1 and 2 is discussed
in relation to the fan section of a gas turbine engine. How-
ever, the present invention is equally applicable to the
compressor stages of the engine as well as the fan.
[0023] Figure 1 shows the root section 10 of a gas tur-
bine engine fan blade. The majority of the fan blade is
not shown in the drawing of Figure 1 since the embodi-
ment of the present invention discussed with reference
to Figure 1 is applicable to the root section only. The
remaining detail of the aerofoil section is therefore not
shown. The root section is disposed on the underside of
the blade platform 12 with the aerofoil section 14 of the
blade on the opposite side thereof. The root section is in
the form of a dovetail root and comprises a root shank
16 and a dovetail shaped end section 18. The root shank
16 has a substantially constant cross section area in the
spanwise direction of the blade as defined by a pair of
generally parallel side flank surfaces 20 on opposite
sides of the blade. The dovetail section 18 comprises a
pair of inclined bearing surfaces 22, which diverge by
equal amounts in the spanwise direction of the blade
away from the blade platform 12. The underside of the
root 18 between the bearing surfaces 22 is slightly round-
ed to give the dovetail end shape.
[0024] Referring now to Figure 2 which shows part of
the radially outer periphery of a fan disc 24 having a plu-
rality of dovetail slots 26 circumferentially spaced around
the periphery and opening radially for receiving respec-
tive dovetail root fan blades 10. Each dovetail slot 26
comprises a pair of inclined bearing surfaces 28, on op-
posite sides of the slot that diverge from the outer pe-
riphery towards the hub of the disc. The angle of diver-
gence of the bearing surfaces 28 is the same as the angle
of divergence of the bearing surfaces 22 with the dimen-
sions of the slot being such that the blade root sections
10 slide into the slots to be attached to the disc as shown

in the drawing of Figure 3.
[0025] When the engine is stationary the dovetail roots
22 rest in the slots 26. During operation the rotational
forces generated by the rotor blades cause the root bear-
ing surfaces 22 to contact the slot bearing surfaces 28
so that the centrifugal force generated by the rotating fan
blades is transferred to the disc 24 by the mating surfaces
22, 28. The magnitude of the force is a function of the
rotational speed of the bladed rotor assembly and there-
fore the higher the operational speed of the rotor the
greater the loading on the bearing surfaces 22, 28.
[0026] The steady stresses acting on the surfaces 22,
28 constitute steady stresses since they are principally
dependent on the speed of rotation of the engine shaft
to which the fan is attached to and at constant shaft
speeds, combined with the friction at the interface be-
tween the two components. During engine operation the
contact surfaces 22, 28 are also subject to high frequency
cyclic contact stresses due to vibration of the fan blades
in the slots 26.
[0027] In an embodiment of the present invention the
deleterious effects of the combined steady (or mean) and
alternating stresses acting on the bearing surfaces 22 of
the dovetail roots are mitigated by configuring selected
areas of the bearing contact surfaces 22 to have a lower
co-efficient of friction than the remainder of the surface.
This is achieved by the selective application of a dry-film-
lubricant to selective areas of the bearing contact surfac-
es 22. In the drawing of Figure 1 a dry-film-lubricant is
applied to the leading edge end 30 and the trailing edge
end 32 of the bearing surfaces 22. The dry-film-lubricant
is applied over the whole width of the bearing surfaces
at the leading and trailing edge ends with the central re-
gion 34 of the surface 22 between the ends 30 and 32
being substantially free of the dry-film-lubricant coating.
The area of the central section 34 of the bearing surfaces
22 constitutes about 50% of the total surface area of the
bearing surface 22 with the coated areas 30 and 32 being
of substantially equal area and each comprising about
25% of the total surface area.
[0028] Selective areas of the bearing surfaces 28 of
the dovetail slots are also provided with a dry-film-lubri-
cant surface coating. Dry-film-lubricant is applied to the
surfaces 28 at the opposite ends of the slot such that the
coated region 30 on the blade root bearing surface 22
contacts a coated region 36 at the leading edge side of
the disc slot, and the coated region 32 at the trailing edge
end of the blade root contacts a region 38 at the trailing
edge end of the slot. The dimensions of the coated re-
gions 30 and 36 and 32 and 38 are such that the coated
regions of the root and the slot are substantially the same
and in contact with each other in the bladed disc assem-
bly.
[0029] Figure 4 shows the variation of the stress ratio
of the steady and alternating stresses acting on the bear-
ing surface 22 of the blade root from the leading edge
end to the trailing edge end at a particular engine oper-
ating condition. The "Y" axis 41 represents the stress
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ratio value and the "X" axis 43 represents the distance
along the root from the trailing edge to the leading edge
and thereof. The solid line 40 in the drawing of Figure 3
represents the stress ratio variation from the leading
edge end (left hand side) to the trailing edge end (right
hand side) of the bearing surface 22 where the whole of
the surface is coated with a dry-film-lubricant. The broken
line 42, on the other hand, represents the stress ratio
variation where the bearing surface 22 is coated with dry-
film-lubricant on selective areas 30 and 32 as shown in
the drawing of Figure 1. Comparing the stress ratio var-
iations 40 and 42 it can be seen that while in both cases
the stress ratio is a maximum at the leading edge end
and the trailing edge end and a minimum at the mid point
between the respective ends, the extent of variation is
much less in the case of the part coated bearing surface
shown in Figure 1 than the fully coated surface repre-
sented by line 40. The stress ratio distribution shown in
Figure 4 demonstrates that the application of a dry-film-
lubricant at the leading edge and trailing edge end re-
gions 30 and 32 of the bearing surface 22 lowers the
steady (mean) stress at these points and therefore lowers
the stress ratio while increasing the steady (mean) stress
along the central region 34 thereby increasing the stress
ratio in this region. The reduction in mean stress at the
leading and trailing edge ends of the bearing surface 22
has the effect of increasing the fatigue life of the dovetail
root at these regions where cracking has been known to
occur in dovetail roots having fully coated surfaces 22.
[0030] Figure 5 shows the variation of stress ratio be-
tween the leading edge (left hand side) and trailing edge
(right hand side) end of the bearing surface 28 of a dove-
tail slot. Line 44 represents the stress ratio variation along
the length of the slot for a fully coated bearing surface
28 while line 46 represents the stress ratio variation for
the part coated bearing surface 28 shown in and de-
scribed with reference to Figure 2. The stress ratio vari-
ation shown in Figure 5 is very similar to that shown in
Figure 4 with the fully coated bearing surface 28 having
a higher stress ratio at the leading edge and trailing edge
ends and a lower stress ratio at the central part of the
bearing surface when compared with the stress ratio var-
iation 46 for the part coated bearing surface 28.
[0031] Although aspects of the invention have been
described with reference to the embodiments shown in
the accompanying drawings, it is to be understood that
the invention is not limited to the precise embodiment
shown and that various changes and modifications may
be effected without further inventive skill and effort. For
example, the invention is applicable to any type of bearing
surface which is in contact with another surface for sup-
porting steady state and dynamic loads where the dy-
namic loads are not evenly distributed over the surface.

Claims

1. A load bearing component for a gas turbine engine

comprising at least one load bearing surface (22,
28), characterised in that a dry film lubricant coat-
ing is provided on selected area(s) (30,32, 36) of the
bearing surface with the remaining area(s) (34) of
said bearing surface (22,28) being substantially free
of the said coating, the selected area(s) of coating
being distributed in a predetermined pattern pro-
duced by determining the distribution of steady and
cyclic stresses acting on the said bearing surface
(22,28) of the uncoated component under engine op-
erating conditions, determining the stress ratio dis-
tribution for the said uncoated surface under the said
operating conditions, and applying a dry film lubri-
cant coating to area(s) (30, 32, 36) of the bearing
surface (22,28) having a stress ratio above a pre-
determined stress ratio threshold value.

2. A load bearing component as claimed in claim 1
wherein the predetermined pattern is further pro-
duced by determining which area(s) on the said bear-
ing surface (22,28) of the uncoated component is/are
subject, in use, to dynamic contact stresses greater
than the average dynamic contact stress on the bear-
ing surface (22, 28), and applying a dry film lubricant
coating to area(s) (30, 32, 36) of the bearing surface
(22,28) in having a dynamic contact stress above a
pre-determined dynamic contact stress threshold
value.

3. A load bearing assembly for a gas turbine engine
comprising at least one pair of load bearing surfaces
(22,28) in contact with each other for supporting
steady state and dynamic load, characterised in
that a dry film lubricant coating is provided on se-
lected area(s) (30,32, 36) of each bearing surface
with the remaining area(s) (34) of said bearing sur-
faces (22,28) being substantially free of the said
coating, the selected area(s) of coating being distrib-
uted in a predetermined pattern produced by deter-
mining the distribution of steady and cyclic stresses
acting on the said bearing surface (22,28) of the un-
coated component under engine operating condi-
tions, determining the stress ratio distribution for the
said uncoated surface under the said operating con-
ditions, and applying a dry film lubricant coating to
area(s) (30, 32, 36) of the bearing surface (22,28)
having a stress ratio above a pre-determined stress
ratio threshold value, wherein selected coated area
(s) (30,32,36) of the bearing surfaces (22,28) of the
bearing surface pair are arranged to be in contact
with selected coated area(s) (30,32,36) of the other
bearing surface (22,28) of the pair. substantially the
same size and distributed in the same predetermined
pattern as each other.

4. A load bearing assembly as claimed in claim 3
wherein the selected coated area(s) (30,32,36) of
the bearing surfaces (22,28) of the bearing surface
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pair are

5. A load bearing component as claimed in claim 1 or
claim 2 wherein the component is a rotor blade for
a gas turbine engine, the blade having a root (10),
and the at least one load bearing surface (22) being
provided on each of the flanks of the root (10).

6. A load bearing component as claimed in claim 1 or
claim 2 wherein the component is a rotor disc (24)
for a gas turbine engine, the disc (24) having a plu-
rality of blade root fixing slots (26) circumferentially
spaced around the rim of the disc (24), and the at
least one load bearing surface (28) being provided
on each of the slots (26).

7. A load bearing component as claimed in Claim 5 or
Claim 6 wherein the said bearing surfaces (22, 28)
each comprise a leading edge end and a trailing edge
end and at least one selected coated area (30,32,
38) is provided in the region of the leading edge end
and/or the trailing edge end.

8. A method of applying a dry film lubricant coating to
a load bearing surface (22,28) of gas turbine engine
component, characterised in that the said method
comprising the steps of determining the distribution
of steady and cyclic stresses acting on the said bear-
ing surface (22,28) of the uncoated component un-
der engine operating conditions, determining the
stress ratio distribution for the said uncoated surface
under the said operating conditions, applying a dry
film lubricant to area(s) of the bearing surface
(30,32,36) having a stress ratio above a pre-deter-
mined stress ratio threshold value.

Patentansprüche

1. Lasttragende Komponente für ein Gasturbinentrieb-
werk, mit mindestens einer lasttragenden Fläche
(22, 28), dadurch gekennzeichnet, dass auf (ei-
nem) gewählten Bereich(en) (30, 32, 36) der tragen-
den Fläche ein Trockenfilm-Schmiermittelüberzug
vorgesehen ist, während der (die) verbleibende(n)
Bereich(e) (34) dieser tragenden Fläche (22, 28) im
wesentlichen frei von diesem Überzug ist (sind), wo-
bei der (die) gewählte(n) Bereich(e) des Überzugs
in einem vorbestimmten Muster verteilt ist (sind), das
durch Bestimmung der Verteilung stationärer und
zyklischer Spannungen, die auf die genannte tra-
gende Fläche (22, 28) der nicht überzogenen Kom-
ponente unter Triebwerksbetriebsbedingungen wir-
ken, Bestimmen der Spannungsverhältnisverteilung
für die nicht überzogene Fläche unter den genannten
Betriebsbedingungen, und Aufbringen eines Trok-
kenfilm-Schmiermittelüberzugs auf (einen) Bereich
(e) (30, 32, 36) der tragenden Fläche (22, 28) mit

einem Spannungsverhältnis oberhalb eines vorge-
gebenen Spannungsverhältnis-Schwellenwerts er-
zeugt wird.

2. Lasttragende Komponente nach Anspruch 1, wobei
das vorbestimmte Muster weiter durch Bestimmen,
welche(r) Bereich(e) auf der genannten tragenden
Fläche (22, 28) der nicht überzogenen Komponente
im Betrieb dynamischen Berührungsspannungen
ausgesetzt ist/sind, die größer als die mittlere dyna-
mische Berührungsspannung auf der tragenden Flä-
che (22, 28) sind, und durch Aufbringen eines Trok-
kenfilm-Schmiermittelüberzugs auf (einen) Bereich
(e) (30, 32, 36) der tragenden Fläche (22, 28) erzeugt
wird, die eine oberhalb eines vorgegebenen dyna-
mischen Berührungsspannungs-Schwellenwerts
liegende dynamische Berührungsspannung erfah-
ren.

3. Lasttragende Baugruppe für ein Gasturbinentrieb-
werk mit mindestens einem Paar lasttragender Flä-
chen (22, 28), die miteinander in Berührung stehen,
um stationäre und dynamische Lasten aufzuneh-
men, dadurch gekennzeichnet, dass ein Trocken-
film-Schmiermittelüberzug auf (einem) gewählten
Bereich(en) (30, 32, 36) jeder tragenden Fläche vor-
gesehen ist, während der (die) verbleibende(n) Be-
reich(en) (34) der tragenden Flächen (22, 28) im we-
sentlichen frei von dem genannten Überzug ist
(sind), wobei der (die) gewählte(n) Bereich(e) des
Überzugs in einem vorbestimmten Muster verteilt ist
(sind), das durch Bestimmen der Verteilung von auf
die tragende Fläche (22, 28) der nicht überzogenen
Komponente unter Triebwerksbetriebsbedingungen
wirkenden stationären und zyklischen Spannungen,
Bestimmen der Spannungsverhältnisverteilung für
die genannte nicht überzogene Fläche unter den ge-
nannten Betriebsbedingungen, und Aufbringen ei-
nes Trockenfilm-Schmiermittelüberzugs auf (einen)
Bereich(e) (30, 32, 36) der tragenden Fläche (22,
28) mit einem Spannungsverhältnis oberhalb eines
vorgegebenen Spannungsverhältnis-Schwellen-
werts erzeugt wird, wobei (ein) gewählte(r) überzo-
gene(r) Bereich(e) (30, 32, 36) der tragenden Flä-
chen (22, 28) des tragenden Flächenpaars so ange-
ordnet ist (sind), dass er (sie) in Berührung mit (ei-
nem) gewählten überzogenen Bereich(en) (30, 32,
36) der anderen tragenden Fläche (22, 28) des
Paars steht/stehen.

4. Lasttragende Baugruppe nach Anspruch 3, wobei
der (die) gewählte(n) überzogene(n) Bereich(e) (30,
32, 36) der tragenden Flächen (22, 28) des tragen-
den Flächenpaars im wesentlichen von gleicher Grö-
ße und in dem gleichen vorbestimmten Muster ver-
teilt ist (sind).

5. Lasttragende Komponente nach Anspruch 1 oder
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Anspruch 2, wobei die Komponente eine Rotor-
schaufel für ein Gasturbinentriebwerk ist, und wobei
die Schaufel einen Fuß (10) hat, und die mindestens
eine lasttragende Fläche (22) an jeder der Flanken
des Fußes (10) vorgesehen ist.

6. Lasttragende Komponente nach Anspruch 1 oder
Anspruch 2, wobei die Komponente eine Rotorschei-
be (24) für ein Gasturbinentriebwerk ist, wobei die
Scheibe (24) eine Mehrzahl von Schaufelfuß-Befe-
stigungsschlitzen (26) aufweist, die umfangsmäßig
um den Rand der Scheibe (24) beabstandet sind,
und wobei die mindestens eine lasttragende Fläche
(28) an jedem der Schlitze (26) vorgesehen ist.

7. Lasttragende Komponente nach Anspruch 5 oder
Anspruch 6, wobei die tragenden Flächen (22, 28)
jeweils ein Vorderkantenende und ein Hinterkante-
nende haben, und wobei mindestens ein gewählter
überzogener Bereich (30, 32, 38) in dem Bereich
des Vorderkantenendes und/oder des Hinterkante-
nendes vorgesehen ist.

8. Verfahren zum Aufbringen eines Trockenfilm-
Schmiermittelüberzugs auf eine lasttragende Fläche
(22, 28) einer Gasturbinentriebwerkskomponente,
dadurch gekennzeichnet, dass das Verfahren die
Schritte des Bestimmens der Verteilung von statio-
nären und zyklischen Spannungen, die auf die tra-
gende Fläche (22, 28) der nicht überzogenen Kom-
ponente unter Triebwerksbetriebsbedingungen wir-
ken, das Bestimmen der Spannungsverhältnisver-
teilung für diese nicht überzogene Fläche unter den
genannten Betriebsbedingungen, und das Aufbrin-
gen eines Trockenfilm-Schmiermittels auf (einen)
Bereich(e) der tragenden Fläche (30, 32, 36) mit ei-
nem Spannungsverhältnis oberhalb eines vorgege-
benen Spannungsverhältnis-Schwellenwerts um-
fasst.

Revendications

1. Composant porteur pour un moteur à turbine à gaz
comprenant au moins une surface portante (22, 28),
caractérisé en ce que l’on prévoit un revêtement
lubrifiant à film sec sur une (des) zone(s) sélection-
née(s) (30, 32, 36) de la surface portante avec la
(les) zone(s) restante(s) (34) de ladite surface por-
tante (22, 28) qui est (sont) sensiblement dépourvue
(s) dudit revêtement, la (les) zone(s) de revêtement
sélectionnée(s) étant répartie(s) selon un modèle
prédéterminé produit en déterminant la répartition
des contraintes régulières et cycliques agissant sur
ladite surface portante (22, 28) du composant non
recouvert dans les conditions de fonctionnement du
moteur, en déterminant la répartition du rapport de
contrainte de ladite surface non recouverte dans les-

dites conditions de fonctionnement, et en appliquant
un revêtement lubrifiant à film sec sur la (les) zone
(s) (30, 32, 36) de la surface portante (22, 28) ayant
un rapport de contrainte supérieur à une valeur seuil
de rapport de contrainte prédéterminée.

2. Composant porteur selon la revendication 1, dans
lequel le modèle prédéterminé est en outre produit
en déterminant quelle(s) zone(s) sur ladite surface
portante (22, 28) du composant non recouvert est/
sont soumise(s), à l’usage, aux contraintes de con-
tact dynamiques supérieures à la contrainte de con-
tact dynamique moyenne sur la surface portante (22,
28) et en appliquant un revêtement lubrifiant à film
sec sur la (les) zone(s) (30, 32, 36) de la surface
portante (22, 28) en ayant une contrainte de contact
dynamique supérieure à une valeur seuil de con-
trainte de contact dynamique prédéterminée.

3. Ensemble porteur pour un moteur de turbine à gaz
comprenant au moins une paire de surfaces portan-
tes (22, 28) en contact entre elles pour supporter la
charge en régime permanent et dynamique, carac-
térisé en ce que un revêtement lubrifiant à film sec
est prévu sur la (les) zone(s) sélectionnée(s) (30,
32, 36) de chaque surface portante avec la (les) zone
(s) (34) restantes desdites surfaces portantes (22,
28) qui sont sensiblement dépourvues dudit revête-
ment, la (les) zone(s) sélectionnée(s) de revêtement
étant répartie(s) selon un modèle prédéterminé pro-
duit en déterminant la répartition des contraintes ré-
gulières et cycliques agissant sur ladite surface por-
tante (22, 28) du composant non recouvert dans des
conditions de fonctionnement du moteur, en déter-
minant la répartition de rapport de contrainte pour
ladite surface non recouverte dans lesdites condi-
tions de fonctionnement, et en appliquant un revê-
tement lubrifiant à film sec sur la (les) zone(s) (30,
32, 36) de la surface portante (22, 28) ayant un rap-
port de contrainte supérieur à une valeur seuil de
rapport de contrainte prédéterminée, dans lequel la
(les) zone(s) recouverte(s) sélectionnée(s) (30, 32,
36) des surfaces portantes (22, 28) de la paire de
surfaces portantes est/sont agencée(s) pour être en
contact avec la (les) zone(s) recouverte(s) sélection-
née(s) (30, 32, 36) de l’autre surface portante (22,
28) de la paire.

4. Ensemble porteur selon la revendication 3, dans le-
quel la (les) zone(s) recouverte(s) sélectionnée(s)
(30, 32, 36) des surfaces portantes (22, 28) de la
paire de surfaces portantes est/sont sensiblement
de la même taille et répartie(s) selon le même mo-
dèle prédéterminé l’une par rapport à l’autre.

5. Composant porteur selon la revendication 1 ou la
revendication 2, dans lequel le composant est une
aube de rotor pour un moteur de turbine à gaz, l’aube
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ayant une base (10), et la au moins une surface por-
tante (22) étant prévue sur chacun des flancs de la
base (10).

6. Composant porteur selon la revendication 1 ou la
revendication 2, dans lequel le composant est un
disque de rotor (24) pour un moteur de turbine à gaz,
le disque (24) ayant une pluralité de fentes de fixation
(26) de la base d’aube espacées de manière circon-
férentielle autour du bord du disque (24), et la au
moins une surface portante (28) étant prévue sur
chacune des fentes (26).

7. Composant porteur selon la revendication 5 ou la
revendication 6, dans lequel lesdites surfaces por-
tantes (22, 28) comprennent chacune une extrémité
de bord d’attaque et une extrémité de bord de fuite
et au moins une zone recouverte sélectionnée (30,
32, 38) est prévue dans la région de l’extrémité de
bord d’attaque et/ou de l’extrémité de bord de fuite.

8. Procédé pour appliquer un revêtement lubrifiant à
film sec sur une surface portante (22, 28) du com-
posant de moteur à turbine à gaz, caractérisé en
ce que ledit procédé comprend les étapes consis-
tant à déterminer la répartition des contraintes régu-
lières et cycliques agissant sur ladite surface portan-
te (22, 28) du composant non recouvert dans des
conditions de fonctionnement du moteur, à détermi-
ner la répartition du rapport de contrainte pour ladite
surface non couverte dans lesdites conditions de
fonctionnement, à appliquer un lubrifiant à film sec
sur la (les) zone(s) de la surface portante (30, 32,
36) ayant un rapport de contrainte supérieur à une
valeur seuil de rapport de contrainte prédéterminée.
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