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(57) Abstract: The invention relates to an exhaust-gas turbocharger (1)
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bearing housing (5), which has a bearing arrangement (6) for the shaft
(4), and which has a lubricant device (7) for the bearing arrangement (6),
wherein the lubricant device (7) has at least one injection nozzle (8, 9; 8',
9"), which is arranged adjacent to the bearing arrangement (6) in the bear-
ing housing (5) to produce a lubricant mist (ON).
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EXHAUST-GAS TURBOCHARGER
DESCRIPTION

The invention relates to an exhaust-gas turbocharger according to the preamble
of claim 1.

An exhaust-gas turbocharger of the generic type has a turbine with a turbine
wheel in a turbine housing, a compressor wheel in a compressor housing and a shatft,
which bears the turbine wheel and the compressor wheel at its ends. The shaft is
arranged in a bearing housing connected at one end to the turbine housing and at the
other end to the compressor housing. The bearing housing has a bearing arrangement
for the shaft and is provided with a lubricant device for the bearing arrangement. Oil is
commonly used as the lubricant.

It is an object of the present invention to provide an exhaust-gas turbocharger
of the type indicated in the preamble of claim 1 which is provided with a lubricant
device with little loss in friction power.

This object is achieved by the features of claim 1.

The dependent claims contain advantageous developments of the invention.

Since the lubricant device is provided with at least one injection nozzle for
lubricant, it is possible to nebulize the lubricant, in particular oil, and to thereby
achieve optimized metering of oil in the bearing arrangement, in particular a rolling
bearing arrangement.

Lubrication with little loss in friction power can be achieved by optimized
metering of lubricant of this type.

To this end, the injection nozzle can have one or more injection openings in a
nozzle body which can be opened and closed by means of a nozzle needle.

Alternatively, it is possible to integrate a sleeve with a sleeve body in the
lubricant device as the injection nozzle, said sleeve body having an injection opening,
the diameter of which is smaller than the lubricant supply opening or the lubricant
supply duct.

To produce an injection opening of this type, suitable production processes,
such as laser treatment or erosion, can be used to make a blind hole in the sleeve body
subsequent to the lubricant supply opening, the diameter of which blind hole is smaller

than that of the lubricant supply opening, in order to make it possible to produce an
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optimized diameter for the oil supply.

Further details, features and advantages of the present invention become
apparent from the following description of exemplary embodiments with reference to
the drawing,

in which:

Figure 1 shows a schematically simplified illustration of an exhaust-gas
turbocharger according to the invention,

Figure 2 shows the detail E shown in Figure 1 in an enlarged illustration,

Figure 3 shows a schematically slightly simplified sectional illustration
through an injection nozzle,

Figure 4 shows a schematically simplified sectional illustration through
an alternative embodiment of an injection nozzle, and

Figure 5 shows a sectional illustration, corresponding to Figure 4, through
a further embodiment of an injection nozzle.

Figure 1 shows an exhaust-gas turbocharger 1 having a turbine and a
compressor. The turbine is in this case symbolized by the turbine wheel 2, with the
turbine housing, which surrounds the turbine wheel 2, having been omitted so as to
simplify the illustration of Figure 1.

The turbine wheel 2 is in this case fastened to one end of a shaft 4, whereas a
compressor wheel 3 is fastened to the other end of the shaft 4; the compressor wheel 3
is part of a compressor, the compressor housing of which, like the turbine housing, is
not shown, however, since the illustration of this housing is not required for explaining
the principles of the present invention.

As is further shown in Figure 1, a bearing housing 5 is provided, as is
customary, between the turbine wheel 2 and the compressor wheel 3 for mounting the
shaft 4. The bearing housing 5 has a bearing arrangement 6 for mounting the shaft 4. In
the example shown in Figure 1, the bearing arrangement 6 is formed as a rolling
bearing arrangement having two rolling bearings 6A and 6B. As Figure 1 shows, the
rolling bearings 6A and 6B are arranged spaced apart from one another along the
longitudinal extent of the shaft 4.

The exhaust-gas turbocharger 1 furthermore has a lubricant device 7, with oil
preferably being used as the lubricant. The lubricant device 7 has a lubricant inlet 18,

which, as is also evident from the enlarged illustration of the detail E in Figure 2, leads
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to two injection nozzles 8 and 9, which are arranged adjacent to the respectively
assigned rolling bearings 6A and 6B in the bearing housing 5. According to the
invention, however, the provision of one injection nozzle 8 or 9 already constitutes an
optimization measure for improving lubrication.

Figure 3 shows an example of an embodiment of such an injection nozzle 8 or
9. The injection nozzle 8 has a nozzle body 10, in which a lubricant inlet 17 is
arranged. An injection needle 14 is provided centrically in the nozzle body 10 and can
be displaced by way of an actuator (not shown in more detail in Figure 3) in the
longitudinal direction in the nozzle body 10 in order to open and to close, in the
example, three injection openings 11, 12 and 13. In this case, to open and close the
injection openings 11 to 13, a tip 19 of the nozzle needle 14 is lifted from a sealing seat
20, or set down thereon for closing. The oil mists to be produced are symbolized by the
three dotted areas ON. Figure 3 in this respect represents a particularly preferred
embodiment of the injection nozzle 8 or 9, since a plurality of injection openings are
provided. In principle, an embodiment with a single injection opening or else a greater
number of injection openings is also conceivable.

Figure 4 shows an alternative embodiment of the injection nozzle, this being
denoted in Figure 4 by the reference signs 8° and 9°. This injection nozzle 8° represents
a simplified embodiment, in which a lubricant supply opening or a lubricant supply
duct 15 is provided in the nozzle body 10° and issues into a blind hole 16, the diameter
D16 of which is smaller than the diameter Dys, as a result of which an oil mist can also
be produced when lubricant is pressed into the lubricant supply duct 15 and ejected
through the injection opening 16.

Figure 5 shows a further embodiment of an injection nozzle 21 according to the
invention. The injection nozzle 21 has a nozzle body 22, which is connected to an oil
inlet 28 via a shut-off member, which comprises a sealing seat 23, a closing element 24
and a spring element 25 which pretensions the closing element 24 in the sealing
direction. This shut-off member is preferably in the form of a non-return valve.

The nozzle body 22 furthermore has an injection opening 27 and a bypass duct
26 reaching through the entire nozzle body 22, as is evident from Figure 5.

The bypass duct 26 is constantly open so as to allow the passage of a
volumetric flow of oil at low rotational speeds. At relatively high rotational speeds, the

thermal output to be dissipated is also higher given a corresponding load. Therefore, it



10

WO 2014/165352 PCT/US2014/031715

is provided according to the invention that, above a certain selectable pressure, the
injection nozzle 21 opens as the main nozzle, which is kept closed at low pressures by
means of the above-described closing element 24.

If the injection nozzle 21 is connected to an adjustable oil pump (not shown in
more detail in Figure 5), the injection nozzle 21 opens above a selectable pressure.
This pressure is to be stipulated in such a way that the injection nozzle 21 or the shut-
off member 23, 24, 25 thereof conceivably also opens earlier than is necessary for
dissipating a thermal output which is present, because the characteristics and the
setting parameters of adjustable oil pumps are not always known.

In addition to the above written disclosure of the invention, reference is hereby

explicitly made to the illustrative presentation thereof in Figures 1 to 5.
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CLAIMS

1. An exhaust-gas turbocharger (1)
- having a turbine wheel (2);
- having a compressor wheel (3);
- having a shaft (4), which bears the turbine wheel (2) and the
compressor wheel (3); and

- having a bearing housing (5),

o which has a bearing arrangement (6) for the shaft (4), and
. which has a lubricant device (7) for the bearing arrangement (6),
wherein

- the lubricant device (7) has at least one injection nozzle (8, 9; 8¢, 9°),
which is arranged adjacent to the bearing arrangement (6) in the bearing housing (5) to

produce a lubricant mist (ON).

2. The exhaust-gas turbocharger as claimed in claim 1, wherein the
injection nozzle (8, 9) has a nozzle body (10) with at least one injection opening (11,

12, 13), which can be opened and closed by means of a nozzle needle (14).

3. The exhaust-gas turbocharger as claimed in claim 2, wherein the nozzle
needle (14) is arranged such that it can be displaced longitudinally by means of an

actuator in the nozzle body (10).

4. The exhaust-gas turbocharger as claimed in claim 1, wherein the
injection nozzle (8°, 9°) has a nozzle body (10°) with an injection opening (16), the

diameter (D1s) of which is smaller than a diameter (Dis) of a lubricant supply duct
(15).

5. The exhaust-gas turbocharger as claimed in one of claims 1 to 4,
wherein the bearing arrangement (6) is formed as a rolling bearing arrangement (6A,

6B).

6. The exhaust-gas turbocharger as claimed in claim 5, wherein the rolling
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bearing arrangement (6) has two rolling bearings (6A, 6B) arranged spaced apart from

one another.

7. The exhaust-gas turbocharger as claimed in claim 6, wherein each

rolling bearing (6A, 6B) is assigned an injection nozzle (8 or 9).

8. The exhaust-gas turbocharger as claimed in claim 1, wherein the
injection nozzle (21) has an injection opening (27) which can be opened depending on

a selectable pressure.

9. The exhaust-gas turbocharger as claimed in claim 8, wherein the
injection nozzle (21) has a nozzle body (22), in which provision is made of a

constantly open bypass duct (26).

10.  The exhaust-gas turbocharger as claimed in claim 8 or 9, wherein a shut-
off member for opening and closing the injection opening (27) is provided in the
nozzle body (22) and has a sealing seat (23) and a pretensioned closing element (24)

which are arranged subsequent to an oil supply (28) in the nozzle body (22).
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