EP 3 604 787 B1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
06.10.2021 Bulletin 2021/40

(21) Application number: 18187317.5

(22) Date of filing: 03.08.2018

(11) EP 3 604 787 B1

EUROPEAN PATENT SPECIFICATION

(51) IntClL:

F02M 55/02 (2006.01) F02M 61/16 (2006.01)

(54) FUEL RAIL FOR A FUEL INJECTION SYSTEM AND METHOD OF MANUFACTURING SUCH A

FUEL RAIL

KRAFTSTOFFZULEITER FUR EIN KRAFTSTOFFEINSPRITZSYSTEM UND VERFAHREN ZUR
HERSTELLUNG SOLCH EINES KRAFTSTOFFZUTEILERS

RAMPE DE CARBURANT DESTINEE A UN SYSTEME D’INJECTION DE CARBURANT ET
PROCEDE DE FABRICATION D’UNE TELLE RAMPE DE CARBURANT

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application:
05.02.2020 Bulletin 2020/06

(73) Proprietor: Vitesco Technologies GmbH
30165 Hannover (DE)

(72) Inventors:
¢ Serra, Giandomenico
56010 Ghezzano - S.Giuliano Terme (PI) (IT)

¢ Di Domizio, Gisella

56017 San Giuliano Terme (IT)
¢ Pasquali, Marco

57128 Livorno (IT)

(56) References cited:
WO-A1-03/036075
WO-A1-2017/193224
DE-A1-10 140 058
US-A1-2004 118 382

WO-A1-2004/036028
WO-A1-2018/184799
DE-A1-102016 209 423

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 604 787 B1 2

Description

[0001] The present disclosure relates to a fuel rail for
a fuel injection system for an internal combustion engine
and to a method of manufacturing a fuel rail.

[0002] A fuel rail for a fuel injection system for an in-
ternal combustion engine, also known as a common rail
ora main gallery, typically comprises an elongate tubular
member forming a reservoir for fuel which is supplied to
aninlet of the fuel rail under high pressure by a fuel pump.
The fuel rail has a plurality of fuel outlets spaced along
its length each of which is in hydraulic communication
with afuel injector by which fuelis injected into the engine.
In one form referred to as direct injection each cylinder
of a multi-cylinder internal combustion engine has a fuel
injector which injects fuel directly into the combustion
chamber.

[0003] The fuel rail assembly for supplying fuel to plu-
rality of fuel injectors in an engine is known from US
2004/0118382 A1. This assembly comprises an elongat-
ed conduit having a longitudinal fuel passage therein a
fuel inlet pipe fixed to an end or side of the conduit, and
a plurality of branch pipes. The former end of each branch
pipe is adapted to communicate with the fuel passage.
The rear end of each branch pipe is provided with a con-
necting member for receiving a tip of a fuel injector. The
wall of the conduit is provided with holes for receiving the
former ends of the branch pipes. Around each hole an
inner collar and an outer collar are integrally formed with
the conduit wall, and each branch pipe is fixed to the
collars by brazing or welding. The drilling work is per-
formed by a special drilling tool. When installed in a motor
vehicle, such fuel rails are typically secured rigidly to the
engine where they are subjected to high stresses caused
by the harsh environment of high temperatures, vibration
caused by the engine vibrating on its engine mounts in
the vehicle and by the general vibration in the vehicle as
it moves along. In addition, further stress is applied to
the fuel rail by virtue of the high internal fluid pressure in
the fuel rail and of pressure fluctuations caused by the
fuel pump and the fuel injection process.

[0004] Furthermore, holes for mounting points to ena-
ble the fuel rail to be secured to the engine and the holes
in the fuel rail forming the fuel outlets inevitably form
stress concentration points where the stresses on the
fuel rail are greatly increased, which can lead to prema-
ture failure and lower durability at these points.

[0005] It is, therefore, desirable to provide a fuel rail
which has improved mechanical behaviour and durability
and which is also compact and cost effective to manu-
facture.

[0006] Accordingly, the present disclosure provides a
fuel rail which is compact, lightweight and which can be
manufactured in a cost effective manner.

[0007] According to the present disclosure a fuel rail
for a fuel injection system for an internal combustion en-
gine comprises an elongate body having a peripheral wall
defining a fuel reservoir and having a fuel inlet, a plurality
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of fuel outlets spaced along the fuel rail, and at least one
fastening point to enable the fuel rail to be secured to an
engine. The peripheral wall has a wall thickness that is
variable along length of the elongate body and is thicker
in regions subject, in operation, to higher stress.

[0008] The fuel rail includes integral local reinforce-
ment of its strength in regions that are subject to higher
stress, particularly when the fuel rail is in operation.
These regions may be the fuel outlets and fastening
points for example.

[0009] In an embodiment, the fastening point is posi-
tioned in a portion of the peripheral wall having an in-
creased thickness to provide localised strengthening of
the fuel rail and its elongate body in the region of the
fastening point.

[0010] In an embodiment, the fastening point compris-
es a hole that extends through the portion of the periph-
eral wall having the increased thickness and that is sep-
arate from the fuel reservoir. The hole and, therefore,
fastening point is integral with the fuel rail as it is posi-
tioned in the peripheral wall. The hole is integrally formed
in the increased thickness of the peripheral wall and is
not in hydraulic or fluid communication with the fuel res-
ervoir. The portion of the peripheral wall having the in-
creased thickness may protrude outwardly from the cen-
tre axis of the elongate body to an extent sufficient to
accommodate the hole within the protruding region and
to position the hole with respect to the fuel reservoir at
the desired position for mounting to the engine.

[0011] The fuel reservoir has an internal cross-section-
al profile and the internal cross-sectional profile of the
fuel reservoir is variable along a length of the elongate
body. The internal cross-sectional profile of the fuel res-
ervoir has a height h; that extends in a direction upwards
from and perpendicular to an inner opening of the fuel
outlet and a width w; extending perpendicular to the
height h;.

[0012] Also a height h;; of the internal cross-sectional
profile of the fuel reservoir above each fuel outlet is small-
er than a height h;, of the internal cross-sectional profile
between the fuel outlets. A width w;, of the internal cross-
sectional profile of the fuel reservoir above each fuel out-
let is greater than a width w;, of the internal cross-sec-
tional profile between the fuel outlets. Therefore, the in-
ternal cross-sectional profile and, in some embodiments,
the cross-sectional area of the fuel reservoir may vary
along the length of the fuel reservoir in order to control
the fuel pressure and flow dynamics of the fuel within the
reservoir, in particular with respect to the position of the
fuel outlets.

[0013] The transitions between the changes in the
height and width of the internal cross-section profile and
cross-sectional area of the fuel reservoir are smooth in
order to avoid stress concentration regions.

[0014] Thefuelrailalsohasanexternal cross-sectional
profile and the external cross-sectional profile may also
be variable along a length of the elongate body and fuel
rail.
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[0015] Theexternal cross-sectional profile has a height
he extending parallel the fuel outlet and a width w, ex-
tending perpendicular to the height h,. In some embod-
iments, a height h, 1 of the external cross-sectional profile
of the fuel rail at each fuel outlet is smaller than a height
hgo Of the external cross-sectional profile between the
fuel outlets. A width w,, of the external cross-sectional
profile of the fuel rail at each fuel outlet may be greater
than a width wg, of the external cross-sectional profile
between the fuel outlets.

[0016] The fuel rail may have an outer contour that
undulates, for example has a wave-like profile. In some
embodiments, the fuel rail has an undulating or wave-
like profile in two perpendicular directions, for example
the peaks in the height direction may be positioned at
longitudinal positions along the length of the fuel rail that
are intermediate peaks in the width direction.

[0017] The fuel rail may comprise a metal, for example
a steel such as a stainless steel, or may comprise plastic.
[0018] Thedisclosure alsodescribesamethod of man-
ufacturing a fuel rail for a fuel injection system for an
internal combustion engine. The method comprising
building up an elongate body of the fuel rail according to
any one of the embodiments described herein layer by
layer, for example using additive manufacturing.

[0019] Additive manufacturing techniques may be
used to build up the elongate body and the fuel rail layer
by layer. For example, the elongate body may be built
up layer by layer using 3D (Three-dimensional) printing
or Powder Bed Fusion or Directed

[0020] Energy Deposition. The elongate body may be
built up layer by layer by movement of the metal jet print
head, laser or electron beam controlled according to a
three dimensional model of the elongate body.

[0021] A preferred embodiment of the present disclo-
sure will now be described by way of example with ref-
erence to the accompanying drawing.

Figure 1 illustrates afuel rail for a three-cylinder multi-
cylinder internal combustion engine,

Figure 2 illustrates a cross-section along the line A-A
of Figure 3, and

Figure 3 illustrates a cross-section along the line B-B
of Figure 1.

[0022] Although described with reference to a three

cylinder engine it will be understood that the disclosure
is readily adaptable for any size and type of engine using
common rail technology.

[0023] Asshowninthedrawings,afuelrail2 comprises
an elongate body 4 having a peripheral wall 6 forming a
reservoir 8 for fuel. The fuel rail 2 is formed by an additive
manufacturing technology. The material of the fuel rail 2
is metal such as stainless steel but in other embodiments
may be formed of a plastics material. At one end the fuel
rail 2 is supplied with a fuel inlet 10 connected to a high-
pressure fuel pump (not shown) by which fuel is supplied
to the fuel rail 2. The other end of the fuel rail 2 is closed.
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The fuel rail 2 also includes one or more fixtures 12 or
fuel rail mounting points 12 through which the fuel rail 2
is secured to the engine. The fixtures 12 may be provided
in the region intermediate each fuel outlet 14 at a position
determined by the installation conditions of the engine.

[0024] The fuel rail 2 of this embodiment is adapted to
provide a direct fuel injection for a three-cylinder gasoline
engine and has three fuel outlets 14 spaced along the
fuelrail 2, the three outlets 14 being substantially aligned
along a common axis which provide a mechanical and
hydraulic connection to an injector inlet port in the form
of an injector cup 16 adapted to receive a fuel injector
(not shown) for each cylinder. It will be understood that
the present disclosure may be adapted for use for en-
gines having one or more cylinders, particularly for ex-
ample, in designs in which the fuel is injected into the
engine intake manifold.

[0025] The fixture 12 has the form of a hole 18 that is
positioned in a portion 20 of the peripheral wall 6 that has
anincreased thickness. The portion 20 may protrude out-
wardly from the longitudinal axis of the elongate body 4
of the fuel rail 2. The hole 18 and, therefore, the mounting
fixture 12 of the fuel rail 2, is integrally formed in the pe-
ripheral wall 6 of the fuel rail 2. The hole 18 is positioned
within and has side walls defined by the thickened portion
20 of the peripheral wall and open ends that are separate
from and notin fluid communication with the fuel reservoir
8 defined by the inner surface of the peripheral wall 6.
The increased thickness of the peripheral wall 6 in the
region around the hole 18 provides additional localised
reinforcement to increase the strength of the fuel rail 2
and mitigate any stress introduced by providing the hole
18 in the peripheral wall 6 of the fuel rail 2.

[0026] Referring now to Figures 2 and 3, the thickness
of the peripheral wall 6 of the fuel rail 2 in the region of
the mounting points 12 is increased with a smooth tran-
sition in the thickness of the peripheral wall 6 to avoid
creating stress concentration zones in the peripheral wall
6. In this way, the stress forces in the peripheral wall 6
in the region of the mounting points 12 are reduced and
matched more closely to the forces acting on the remain-
der of the fuel rail 2. The wall thickness in the region of
the fuel outlets 14 is also increased to ensure that stress
levels in the region of the fuel outlets 14 are more evenly
matched to those in the remainder of the peripheral wall 8.
[0027] This form of the fuel rail 2 has the advantage
that for a given operating pressure it is possible to form
the bulk of the fuel rail 2 with a thinner wall thickness.
This makes it possible to lower the weight of the fuel rail
2 or to enable the fuel rail 2 to operate with higher oper-
ating pressures and stresses without increasing the
weight of the fuel rail.

[0028] Furthermore, it is possible to vary the size and
shape of the inner cross-sectional profile of the fuel res-
ervoir 8 and of the fuel rail volume along the length of the
elongate body 4 and fuel reservoir 8 to locally control
desired differing dynamic characteristics at particular
points. The fuel reservoir 8 has an internal cross-section-
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al profile which varies in a longitudinal direction, i.e. along
the length of the elongate body 2 from the fuel inlet 10
to the closed end.

[0029] The internal cross-sectional profile has a height
h; extending upwards from an inner opening of each fuel
outlet 14 and a width w; extending perpendicular to the
height h;. Both the height h; and the width w; vary in a
longitudinal direction in an opposing manner. A height
h;; of the internal cross-sectional profile at a longitudinal
position of the fuel rail 2 above each fuel outlet 14 is
smaller than a height h;, of the internal cross-sectional
profile at a longitudinal position between the fuel outlets
14. A width w;; of the internal cross-sectional profile
above each fuel outlet 14 is greater than a width wj, of
the internal cross-sectional profile at a longitudinal posi-
tion between the fuel outlets 14. The variation in the
height h; and width w; in the longitudinal direction is
smooth to avoid stress concentration regions.

[0030] As shown in Figures 2 and 3, the cross-section
of the fuel reservoir over each fuel outlet 14 is wider and
narrower to increase the flow speed and hence reduce
the pressure over the fuel outlet 14 and to control the
fluid dynamics at the fuel outlets 14.

[0031] The fuel rail 2 has an external cross-sectional
profile which is variable along a length of the elongate
body 4. The external cross-sectional profile has a height
he extending parallel the fuel outlets 14 and height h; of
the fuel reservoir 8 and a width w, extending perpendic-
ular to the height h, and parallel to the width w; of the
fuel reservoir 8.

[0032] A height hg4 of the external cross-sectional pro-
file at a longitudinal position above each fuel outlet 14 is
smaller than a height h,, of the external cross-sectional
profile at a longitudinal position between the fuel outlets
14. A width w4 of the external cross-sectional profile at
alongitudinal position above each fuel outlet 14 is greater
than a width wg, of the external cross-sectional profile at
a longitudinal position between the fuel outlets 14. The
fuel rail 2 has an outer profile which can be considered
to be undulating or have a wave-like form due to the var-
iable cross-sectional area of the fuel reservoir 8 and var-
iable thickness of the peripheral wall 6.

[0033] In some embodiments, such as that illustrated
in the figures, the fuel rail 2 and the reservoir 8 has an
undulating or wave-like profile in two perpendicular di-
rections. The peaks in the height direction h, may be
positioned at longitudinal positions along the length of
the fuel rail 2 that are intermediate the peaks in the width
direction wg.

[0034] The fuel rail 2 may be formed from a metal or
alloy. The fuel rail 2 with its fuel reservoir 8 and integral
mounting fixtures 12 may be fabricated using additive
manufacturing techniques. In additive manufacturing, a
three-dimensional object is built up layer by layer in con-
trast to subtraction techniques in which a portion of a
work piece is removed to form an object with the desired
form.

[0035] The use of additive manufacturing technology,
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sometimes called 3D printing, enables complex shapes
including the fuel rail 2 to be formed quickly and econom-
ically compared with other techniques such as extruding
or drawing material from a solid blank. It enables the wall
thickness to be varied at any pointin thickness and extent
depending on the loadings at any point. In this way the
amount of material used is minimised as the additive
technique ensures that material is not deposited where
itis not needed for functional purposes. Significant weight
saving can be achieved.

[0036] An example of an additive manufacturing tech-
nique is 3D printing in which material is deposited using
a moving metal jet print head. A further example is pow-
der bed fusion in which thermal energy from a laser of
electron beam is used to selectively fuse powder in a
powder bed. A further example is directed energy depo-
sition in which thermal energy, for example from a laser,
is used to fuse materials by melting them as they are
deposited. The movement of the metal jet print head,
laser or electron beam is computer controlled to build up
an object, in this case the elongate body 4, layer by layer
according to a three-dimensional model, such as a CAD
(Computer Aided Design) model, of the elongate body 4.

References
[0037]

2 fuel rail

4 elongate body 4

6 peripheral wall

8 fuel reservoir

10  fuel inlet

12 fuel rail mounting fixture

14 fuel outlet

16  injector cup

18 hole

20 portion of peripheral wall with increased thickness

Claims

1. Afuelrail (2) for a fuel injection system for aninternal
combustion engine, the fuel rail (2) comprising an
elongate body (4) having a peripheral wall (6) defin-
ing a fuel reservoir (8) and having a fuel inlet (10), a
plurality of fuel outlets (14) spaced along the fuel rail
(2), and at least one fastening point (12) to enable
the fuelrail (2) to be secured to an engine, a thickness
of the peripheral wall (6) being variable along its
length, being thicker in regions subject, in operation,
to higher stress, wherein the fuel reservoir (8) has
an internal cross-sectional profile and the internal
cross-sectional profile is variable along a length of
the elongate body (4), wherein the internal cross-
sectional profile has a height (h;) extending in a di-
rection upwards from an inner opening of the fuel
outlet (14) and a width (w;) extending perpendicular
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to the height (h;), wherein a height (h;;) of the internal
cross-sectional profile above each fuel outlet (14) is
smaller than a height (h;,) of the internal cross-sec-
tional profile between the fuel outlets (14), charac-
terized in that a width (w;) of the internal cross-
sectional profile above each fuel outlet (14) is greater
than a width (w;,) of the internal cross-sectional pro-
file between the fuel outlets (14).

A fuel rail (2) according to claim 1, wherein the fas-
tening point (12) is positioned in a portion of the pe-
ripheral wall (6) having an increased thickness.

A fuel rail (2) according to claim 2, wherein the fas-
tening point (12) comprises a hole (18) that extends
through the portion of the peripheral wall (6) having
the increased thickness and is separate from the fuel
reservoir (8).

A fuel rail (2) according to any one of claims 1 to 3,
wherein the fuel rail (2) has an external cross-sec-
tional profile and the external cross-sectional profile
is variable along a length of the elongate body (4).

A fuel rail (2) according to claim 4, wherein the ex-
ternal cross-sectional profile has a height (h,) ex-
tending in a direction parallel the fuel outlet (14) and
a width (w,) extending perpendicular to the height
(hg), wherein a height (hy,) of the external cross-
sectional profile at each fuel outlet (14) is smaller
than a height (hg,) of the external cross-sectional
profile between the fuel outlets (14).

Afuel rail according to claim 5, wherein a width (wg4)
of the external cross-sectional profile at each fuel
outlet is greater than a width (jy.5) Of the external
cross-sectional profile between the fuel outlets (14).

A fuel rail (2) according to any one of claims 1 to 6,
wherein the fuel rail (2) comprises a stainless steel.

A method of manufacturing a fuel rail (2) for a fuel
injection system for an internal combustion engine
comprising: building up the elongate body (4) ac-
cording to any one of claims 1 to 7 layer by layer.

A method according to claim 8, wherein the elongate
body (4) is built up layer by layer by 3D printing or
Powder Bed Fusion or Directed Energy Deposition.

A method according to claim 8 or claim 9 wherein
the elongate body (4) is built up layer by layer by
movement of the metal jet print head, laser or elec-
tron beam controlled according to a three dimension-
al model of the elongate body (4) .
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Patentanspriiche

1.

Kraftstoffzuteiler (2) fiir ein Kraftstoffeinspritzsystem
fir eine interne Brennkraftmaschine, wobei der
Kraftstoffzuteiler (2) einen langlichen Korper (4), der
eine periphere Wand (6) aufweist, die einen Kraft-
stoffbehalter (8) definiert, und einen Kraftstoffeinlass
(10), mehrere Kraftstoffauslasse (14), beabstandet
entlang des Kraftstoffzuteilers (2), und zumindest ei-
nen Befestigungspunkt (12), um dem Kraftstoffzu-
teiler (2) zu ermoglichen, an einer Kraftmaschine be-
festigt zu werden, aufweist, wobei eine Dicke der
peripheren Wand (6) variabel entlang ihrer Lange ist
und dicker in Bereichen ist, die, im Betrieb, hoherer
Belastung ausgesetzt sind, wobei der Kraftstoffbe-
hélter (8) ein internes Querschnittsprofil aufweist
und das interne Querschnittsprofil variabel entlang
einer Lange des langlichen Koérpers (4) ist, wobei
dasinterne Querschnittsprofil eine Hohe (h;), die sich
in eine Richtung von einerinneren Offnung des Kraft-
stoffauslasses (14) nach oben erstreckt, und eine
Breite (w;), die sich senkrecht zur Héhe (h;) erstreckt,
aufweist, wobei eine Hohe (h;;) des internen Quer-
schnittsprofils Giber jedem Kraftstoffauslass (14) klei-
nerals eine Hohe (h;,) des internen Querschnittspro-
fils zwischen den Kraftstoffauslassen (14) ist, da-
durch gekennzeichnet, dass eine Breite (w;{) des
internen Querschnittsprofils Gber jedem Kraftstoff-
auslass (14) gréRer als eine Breite (wj,) des internen
Querschnittsprofils zwischen den Kraftstoffauslas-
sen (14) ist.

Kraftstoffzuteiler (2) nach Anspruch 1, wobei der Be-
festigungspunkt (12) in einem Teil der peripheren
Wand (6) positioniert ist, der eine gréRere Dicke auf-
weist.

Kraftstoffzuteiler (2) nach Anspruch 2, wobei der Be-
festigungspunkt (12) ein Loch (18) umfasst, das sich
durch den Teil der peripheren Wand (6) erstreckt,
der die groRBere Dicke aufweist und separat vom
Kraftstoffbehalter (8) befindlich ist.

Kraftstoffzuteiler (2) nach einem der Anspriiche 1
bis 3, wobei der Kraftstoffzuteiler (2) ein externes
Querschnittsprofil aufweist und das externe Quer-
schnittsprofil variabel entlang einer Lange des lang-
lichen Korpers (4) ist.

Kraftstoffzuteiler (2) nach Anspruch 4, wobei das ex-
terne Querschnittsprofil eine H6he (h,), die sich in
eine Richtung parallel zum Kraftstoffauslass (14) er-
streckt, und eine Breite (w,), die sich senkrecht zur
Hohe (h,) erstreckt, aufweist, wobei eine Hohe (h,4)
des externen Querschnittsprofils an jedem Kraft-
stoffauslass (14) kleiner als eine Héhe (h,,) des ex-
ternen Querschnittsprofils zwischen den Kraftstoff-
auslassen (14) ist.
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Kraftstoffzuteiler nach Anspruch 5, wobei eine Breite
(wgq) des externen Querschnittsprofils an jedem
Kraftstoffauslass groRer als eine Breite () des ex-
ternen Querschnittsprofils zwischen den Kraftstoff-
auslassen (14) ist.

Kraftstoffzuteiler (2) nach einem der Anspriiche 1
bis 6, wobei der Kraftstoffzuteiler (2) einen Edelstahl
umfasst.

Verfahren zur Herstellung eines Kraftstoffzuteilers
(2) fur ein Kraftstoffeinspritzsystem fiir eine interne
Brennkraftmaschine, das Folgendes umfasst:
schichtweises Aufbauen des langlichen Korpers (4)
nach einem der Anspriiche 1 bis 7.

Verfahren nach Anspruch 8, wobei derlangliche Kér-
per (4) schichtweise durch 3D-Druck oder Pulver-
bettfusion oder gerichtete Energieablagerung auf-
gebaut wird.

Verfahren nach Anspruch 8 oder Anspruch 9, wobei
der langliche Koérper (4) schichtweise durch Bewe-
gung des Metallstrahldruckkopfs, des Lasers oder
Elektronenstrahls aufgebaut wird, gesteuert ent-
sprechend einem dreidimensionalen Modell des
langlichen Korpers (4) .

Revendications

Rampe de carburant (2) pour un systeme d’injection
de carburant pour un moteur a combustion interne,
la rampe de carburant (2) comprenant un corps al-
longé (4) ayantune paroi périphérique (6) définissant
un réservoir de carburant (8) et ayant une entrée de
carburant (10), une pluralité de sorties de carburant
(14) espacées le long de la rampe de carburant (2),
et au moins un point de fixation (12) pour permettre
alarampe de carburant (2) d’étre fixée a un moteur,
une épaisseur de la paroi périphérique (6) étant va-
riable le long de salongueur, étant plus épaisse dans
les régions soumises, en fonctionnement, a des con-
traintes plus élevées,

le réservoir de carburant (8) ayant un profil de
section transversale interne et le profil de sec-
tion transversale interne étant variable le long
d’une longueur du corps allongé (4),

le profil de section transversale interne ayant
une hauteur (h;) s’étendant dans une direction
vers le haut a partir d’'une ouverture interne de
la sortie de carburant (14) et une largeur (w;)
s’étendant perpendiculairement a la hauteur
(h;), une hauteur (h;4) du profil de section trans-
versale interne au-dessus de chaque sortie de
carburant (14) étant inférieure a une hauteur
(h;o) du profil de section transversale interne en-
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tre les sorties de carburant (14),

caractérisée en ce qu’une largeur (w;4) du profil
de section transversale interne au-dessus de
chaque sortie de carburant (14) est supérieure
a une largeur (w;,) du profil de section transver-
sale interne entre les sorties de carburant (14).

Rampe de carburant (2) selon la revendication 1, le
pointde fixation (12) étant positionné dans une partie
de la paroi périphérique (6) ayant une épaisseur ac-
crue.

Rampe de carburant (2) selon la revendication 2, le
point de fixation (12) comprenant un trou (18) qui
s'étend a travers la partie de la paroi périphérique
(6) ayant I'épaisseur accrue et étant séparé du ré-
servoir de carburant (8).

Rampe de carburant (2) selon I'une quelconque des
revendications 1 a 3, larampe de carburant (2) ayant
un profil de section transversale externe et le profil
de section transversale externe étant variable sur
une longueur du corps allongé (4).

Rampe de carburant (2) selon la revendication 4, le
profil de section transversale externe ayant une hau-
teur (h,) s’étendant dans une direction paralléle a la
sortie de carburant (14) et une largeur (w,) s’éten-
dant perpendiculairement a la hauteur (h,), une hau-
teur (hg4) du profil de section transversale externe
au niveau de chaque sortie de carburant (14) étant
plus petite qu’une hauteur (hg,) du profil de section
transversale externe entre les sorties de carburant
(14).

Rampe de carburant selon la revendication 5, une
largeur (1) du profil de section transversale exter-
ne au niveau de chaque sortie de carburant étant
supérieure a une largeur (o) du profil de section
transversale externe entre les sorties de carburant
(14).

Rampe de carburant (2) selon I'une quelconque des
revendications 1 a 6, la rampe de carburant (2) com-
prenant un acier inoxydable.

Procédé de fabrication d’'une rampe de carburant (2)
pour un systéme d’injection de carburant pour un
moteur a combustion interne comprenant I'étape
consistant a :

construire du corps allongé (4) selon I'une quelcon-
que des revendications 1 a 7 couche par couche.

Procédé selon la revendication 8, le corps allongé
(4) étant construit couche par couche par impression
3D ou fusion sur lit de poudre ou dépbt d’énergie
dirigée.
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10. Procédé selon la revendication 8 ou la revendication
9, le corps allongé (4) étant construit couche par cou-
che par le mouvement de la téte d'impression a jet
métallique, du laser ou du faisceau d’électrons com-
mandé selon un modele tridimensionnel du corps
allongé (4).
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