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(57) Abstract: The invention relates to a turbocharger unit (10, 11) having a shaft mounting for a rotor shaft (19). The latter support
at its on end a turbine wheel and at its other end a compressor wheel. The shaft is supported in a bearing housing by means of two
axially spaced bearing elements (24, 25), one of which forms an axial support via a shoulder (19a) on the shaft. A desired exact
bearing pre-load is attainable if a discharger ring (28) is mounted on the shaft (19) by means of a threaded joint in such a way that
the ring (28) forms an axial support acting in the opposite axial direction against the other bearing element (24, 25).
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Title
Turbocharger wnit with shaft mounting for a rotor shaft

(82

TECHNICAL FIEI.D:

The present invention relates to a shaft mounting for a

rotor shaft belonging to a turbocharger unit, whiich

rotor shaft at its one end supports a turbine wheel and
10 at its other end supports a compressor wheel and 1is

supported in a bearing housing by mcans of two axially

spaced bearing elements, one of which forms an axzial

support wvia a shoulder on the shaft.

15 BACKGROUND:
A turbocharger unit can operate at rotation speeds up
to arounéi 200,000 r.p.m. The mounting of the rotor of a
turbo unit «consists either of slide bearings, Iall
bearings or a combination of the two. Ball beardings

20 produce the lowest power loss. The bkall beaxring
application gencrally consists of two angular contact
bearings, facing each other in a so-called O-
arrangement {(back—-to-back arrangement) . The two
bearings can have a common outer ring with two

25 elongated, separate inner rings, but can also consist
of two normal angular contact bearings fitted in an
outer sleeve and with a spacer sleeve between the two

inner rings.

30 The rotation speed of the rotor varies especially under
transient conditions, which means that axial forces are
generated on the rotor shaft since the load direction
is dependent on an increase or decrease in the rotattion

speed. If axial play is present in the mounting of the

w
2]

rotor shaft, the bearing life is adversely affected and
there is also a risk of damage to the bearings.

The inner rings of the ball bearings therefore nee=d a

certain extermnal force to ensure that the desired imner
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pre —locad of the bearings 1s attained. This force must
not be too large, however, s=since there i1s xrisk of
def ormation of the inner rings. This force is usually
obt ained from the nut of the compressor. The axial
force must be sufficient to ensure {hat thec compressor
doe s not slip toward the shaft, since the drive torque
of the compressor 1s transferred by friction between
the axial surfaces of the compressor and surrounding
parts. This high axial force can be unsuitably high,

however, for the bearing inner rings.

SUMMARY OF THE INVENTION:

One object of the invention is therefore to produce a
sha £t mounting for a turbocharger unit, which allows
simple adjustment of a desired bearing pre-load without
ris k of deformation of bearing elements.

A =shaft mounting, which according to the invention is
con figured for this puxpose, for a rotatiocn shaft
bel onging to a turbocharger unit, which rotation shaft
at 1its one end supports a turbine wheel and at its
other end supports a compressor wheel and 1s supported
in a bearing housing by mneans of two axially spaced
bea ring elements, one of which forms an axial support
via a shoulder on the shaft, and 1s characterized
according to the invention in that a discharger ring is
mounted on the shaft by means of a threaded joint in
such a way that the ring forms an axial support acting
in the opposite axial direction against the other
bearing element.

Advantageous illustrative embodiments of the invention
derive from the following independent patent ¢laims.

BRIEF DESCRIPTION OF THE FIGURES:

The invention will be described in greater detail below
with reference to illustrative embodiments shown in the
appended drawings, in which:

FIG. 1 shows in diagrammatic representation a
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longitudinal section thxrough a two-stage
turbocharger unit,
FIG. 2 shows on a larger scale a shaft mounting used

in the turbocharger unit in fig. 1, and

)

FIG, shows a section through a discharger ring
used in the shaft mounting according to fig.

2.

DESCRIPTION OF ILLUSTRATIVE EMBODIMEINTS:

The shaft mounting according to the invention is shown
in fig. 1 applied to a two-stage turbocharger unit, but
can also be used on a conventional single-stage turbo

unit.

The first stage of the turbocharger unit is constituted
by a high-pressure turbo unit 10, which cooperates with
a series-connected low-pressure turlbo unit 11. Exhaust
gases are conducted from an internal combustion engine
(not shown), for example a diesel emgine, via separate
pipe lines and worm-shaped turbine dnlets 12, 13, into
the turbine wheel 14 of the high-pressure turbo unit,
which turbine wheel 1is mounted on a common shaft 15
with a compressor wheel 16. The exhaust gases are
conducted onward via a pipe line 17 to the turbine
wheel 18 of the low-pressure turbo unit 11, which
mounted on a common shaft 19 with a compresgor wheel
20. The exhaust gases are then conducted onward via a

pipe line 21 to the exhaust system of the engine.

Filtered inlet air to the engine is conducted to the
compressor wheel 20 of the low-pressure turbo unit 11,
A pipe line (not shown) conducts the inlet air onward
to the compressor wheel 16 of the high-pressure turbo
unit 10, from which compressor wheel the pressurized

inlet air is conducted to the inlet side of the engine.

The shaft 15 of the high-pressure turbine is supported
by mcans of a shaft mounting 22 and the shaft 19 of the

low-pressure compressor 1s supported by means of a
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shaft mounting 23, shown in greater detail in fig. 2.
The shaft mounting 23 consists of two angular contact
bearings 24, 25, which are mounted with their outer
rings 24a, 25a inside a cylindrical sleeve 26 which is
mounted with a certain play 4in the turbince housing.
FRadially inwardly directed flanges 26a on the inner
side of the sleeve 26 form axial lateral supports for
the outer rings. The shaft 19 1is inserted through the
inner rings 24b, 25b of the bearings 24, 25 from the
right in fig. 2, in such a way that it rests with a
radially projecting shoulder portion 1%a against the
inner ring 25b. On the opposite side of the inner ring
25b rests a spacer sleeve 27, which also bears against
the other inner ring 2%a. The turbine shaft 19 1is
provided with an externally threaded portion 19b, which
cooperates with an internally tThreaded discharger ring
28, shown in section in fig. 3.

The discharger ring 28 comprises an inner ring portion
28a, with internal thread 28b, and an L-shaped,
radially directed flange portion 29, The latter 1is
provided with radially directed ducts 29%9a and 29,
which are intended to drain away oil from shaft scals
30. Two axial bores 31 in the flange portion 29 allow
the bearing inner rings 24b, 25b to be pre-loaded by
the use of a tightening tool. Expediently, lock fluid
is used when mounting the dischiarger ring on the shaft
19,

The invention should not be deemed to be limited to the
illustrative cmbodiment descrilbed above, but rather a
number of furxther variants and modifications are
conceivable within the scope of the subsequent patent
claims. For example, the shaft mounting according to
the invention can also be applied to the high-pressure
turbo unit shown in fig. 1. If the inner rings 24b, 25b
of the ball bearings are configured so as to be
laterally extended one toward the other, these can rest
directly one against the other, in which case the
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CLAIMS
1. A turbocharger unit (10; 11) Thaving a shaft

mounting for a rotor shaft (15; 19), which rotor shaft
at its one end supports a turbine wheel (14; 18) and at
its other end supports a compressor wheel (1&6; 20) and
is supported in a bearing housing by means of two
axially spaced bearing elements (24, 25), one of which
forms an axial support via a shoulder (19&) on the
shaft, characterized in that a discharger ring (28) is
mounted on the shaft (15; 19) by means of a threaded
joint in such a way that the ring (28) forms an axial
support acting in the opposite axial direction against
the other bearing element (24, 25).

2. The turbocharger unit as c¢laimed in claim 1,
characterized in that the bearing elements (24, 25)
bear axially one against the other via an intermediate

spacer sleeve (27).

3. The tuxrbocharger unit as claimed in claim 1 or 2,
characterized in that the discharger ring (28) is
mounted on the shaft (15; 19) by torque traction to a

specific tightening torgue.

4. The turbocharger unit as claimed in any one of
claim 1 to 3, characterized in that the threaded joint
is mounted with lock fluid.

5. The turbocharger unit as clzimed 1in any one of
claims 1 To 4, characterized in that the bearing

elements are constituted by ball bearings (24, 25).

6. The turbocharger unit as c¢laimed in claim 5,
characterizeed in that the inner rings (24b, 25b) of the
ball bearings (24, 25) are laterally extended and rest
directly on= against the other.
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