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Description

[0001] The invention concerns a casing aggregate for
the turbine of an exhaust turbocharger. The invention
especially concerns the spiral casing of the turbine.
[0002] Exhaust turbochargers are a must in modern
vehicles. The most important components include a tur-
bine and a compressor.

These two components are located on one and the
same shaft. The exhaust of the internal combustion en-
gine is conducted to the turbine. The exhaust powers
the turbine. Then the turbine in turn powers the com-
pressor. This takes in air from the environment and com-
presses it. The compressed air is then used for combus-
tion in the engine. The purpose of exhaust turbocharg-
ers is to minimize the exhaust emissions as well as to
increase the efficiency of the engine and its torque. They
also have an important function in regards to the effi-
ciency of the catalytic converter.

[0003] The following requirements are generally de-
manded of an exhaust turbocharger: They should fulfill
the mentioned functions regarding the exhaust emis-
sion, the efficiency level and torque of the engine in the
most optimal manner possible. In doing so, they should
have minimal weight and minimal construction volume.
The design should be simple and easy to assemble, so
that manufacturing costs are held to minimal levels.
They should be compatible with catalytic converters.
[0004] The known exhaust turbochargers do not fill all
these functions, or only to a certain point.

[0005] For example US 4,384,821 discloses a turbo-
charger construction of the divided turbine housing type,
including first and second annular half sections. In such
a construction thermally induced stresses are avoided.
The separation joint of the half sections run in a perpen-
dicular plane to the turbine axis.

[0006] Nevertheless, lowering pollutant emissions
during the cold start phase leaves much to be desired,
and weight and space demands are unreasonably high.
[0007] The task of the invention is to design a casing
aggregate of the type mentioned in such a manner that
significantimprovements are made in the mentioned pa-
rameters. This task is accomplished by the characteris-
tics of Claim 1.

[0008] In accomplishing the task, the inventors stuck
with the tried and true execution of the casing aggregate
by casting. For this, however, they departed from the
conventional method of casting steel in a sand mold,
and switched to a thin-walled fine casting, also known
as precision casting. This allows the wall thickness to
be greatly reduced. This also greatly decreases the
weight of the aggregate. The casing aggregate now has
a substantially lower mass, so that only relativey small
heat energy can be removed from the exhaust in the
cold start phase. Thus the thermal inertia is very mini-
mal.

[0009] As an additional measure, the casing aggre-
gate is assembled from at least two parts. Therefore,
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the casing aggregate has at least one separation joint.
The separation joint is arranged as follows:

- it extends in an axially perpendicular level,

- it runs along the apex line of the spiral casing,

- it extends over an arc of a circle of approximately
270 degrees, and

- it lies outside of the area of the tongue.

[0010] Thusin any case, the spiral casing is in at least
two parts. In doing so, the division into two on the basis
of the separation joint described above, occurs in such
a manner that the two following benefits result:

[0011] Forone thing, each of the two parts of the spiral
casing can be cast without requiring the use of casting
cores. The shapes of the two spiral casing parts don't
require any undercutting.

[0012] In addition, the separation joint is positioned in
such a manner that the area of the tongue lies outside
of the separation joint. The tongue area is that area this
is thermally stressed the most. When the two cast parts
of the spiral casing are put together, the tongue area,
therefore, consists of a single piece without separation
joint, which takes into account the high thermal stress
and, therefore, the high demands of rigidity in this area.
[0013] Thetwo parts can be joined, for example, using
any type of welding, for example using laser welding or
micro-plasma welding.

[0014] By avoiding casting cores, positional toleranc-
es don't need to be considered while casting. This
means that the wall thickness can already be less for
this reason than with the classical method of using cast-
ing cores. This already results in considerable weight
reduction. A multiple-part turbine casing cast in preci-
sion casting has an average wall thickness of approxi-
mately 2 mm. This means a mass reduction of 40 to 60
% in comparison to execution in cast steel in sand. In
addition, the manufacturing costs of a spiral casing
based on the invention are lower than before. In general,
a heat resistant cast steel for exhaust temperatures of
1050°C is considered suitable as a material.

[0015] The finish and dimensional accuracy are opti-
mal. This leads to higher efficiency levels. The manu-
facturing costs will already be lower because refinishing
is unnecessary.

[0016] The invention is further explained in the draw-
ings. The following details are represented:

Fig. 1  shows an exhaust turbocharger in axial sec-
tion.

Fig. 2 shows an enlarged section through the spiral
casing of the turbine of Fig. 1.

[0017] The turbocharger shown in Fig. 1 has the fol-

lowing components as its most important elements:
[0018] A turbine 1 with turbine wheel 1.1, a compres-
sor 2 with compressor wheel 2.1, a bearing 3, and a
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shaft 4 on which the turbine wheel 1.1 and the compres-
sor wheel 2.1 are seated.

[0019] The turbine casing is executed in known fash-
ion as a spiral casing. It is made of two main parts,
namely a part 1.2 - herein referred to as the "inner part”,
and a part 1.3 - herein referred to as the "outer part". An
outer exhaust support 1.4 is a component of the outer
part 1.3. This could however also be separate from the
outer part 1.3.

The following is decisive:

[0020] The two main parts 1.2 and 1.3 of the spiral
casing of the turbine are separated along a separation
joint. The separation joint runs in an axially perpendic-
ular level. It runs along the apex line of the spiral casing.
[0021] As can be seen in Fig. 2, the separation joint
extends over an angle of 270 degrees. It lies outside of
the tongue area 1.5 of the spiral casing. This area is
highly thermally stressed.

[0022] Fig. 2 shows part 1.3. Part 1.2 is removed.
[0023] The separation joint extends from point A to
point B. The area of the tongue 1.5 remains undisturbed.
This means that the spiral casing is one part in the
tongue area. For the purpose of assembly, part 1.2 is
seated over the area of the separation joint between
point A and B on part 1.3.

Claims

1. Casing aggregate for the turbine (1) of an exhaust
turbocharger, comprising:

a. a spiral casing (1.2, 1.3) adapted to surround
the running wheel (1.1) of the turbine (1);

b. a tongue-like wall part (1.5) in the inside of
the spiral casing (1.2, 1.3);

c. an inlet connection;

d. an outlet connection;

e. a flange adapted for connecting to a bearing
casing of the turbocharger;

f. wherein the casing aggregate is manufac-
tured by thin-walled precision casting;

g. wherein the casing aggregate is comprised
of at least two parts (1.2, 1.3), so that at least
one separation joint is present; and

h. wherein the separation joint is arranged as
follows:

i. it runs in a plane perpendicular to a tur-
bine axis;

ii. it runs along the apex line of the spiral
casing (1.2, 1.3);

characterized in that

iii. the separation joint extends over an arc
of a circle of approximately 270 degrees;
iv. the separation joint lies outside of the ar-
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ea of the tongue.

2. Casing aggregate as in claim 1, wherein the parts
(1.2, 1.3) of the casing aggregate are welded to
each other along the separation joint.

Patentanspriiche

1. Gehauseverbund fir die Turbine (1) eines Abgas-
Turboladers, der Folgendes aufweist:

a.ein Spiralgehduse (1.2,1.3), derart ange-
passt um das Laufrad (1.1) der Turbine (1) zu
umgeben;

b.ein Zungen dhnliches Wandteil (1.5) im Inne-
ren des Spiralgehauses (1.2,1.3);

c.einen Einlass-Anschluss;

d.einen Auslass-Anschluss;

e.einen Flansch, angepasst zur Verbindung mit
einem Lagergehause des Turboladers;

f.worin der Gehauseverbund durch doppelwan-
digen Feinguss hergestellt ist;

g.worin der Gehauseverbund aus zumindest
zwei Teilen (1.2,1.3) besteht, so dass zumin-
dest eine Trennfuge vorhanden ist; und
h.worin die Trennfuge wie folgt angeordnet ist:

i. sie verlauft in einer Ebene senkrecht zu
einer Turbinenachse;

ii. sie verlauft entlang der Scheitellinie des
Spiralgehauses (1.2,1.3);

dadurch gekennzeichnet, dass

iii. die Trennfuge sich Uber einen Kreisbo-
gen von ungefahr 270 Grad erstreckt;

iv. die Trennfuge ausserhalb des Berei-
ches der Zunge liegt.

2. Gehauseverbund nach Anspruch 1, worin die Teile
(1.2,1.3) des Gehauseverbunds entlang der Trenn-
fuge miteinander verschweisst sind.

Revendications

1. Ensemble de carter pour la turbine (1) d'un turbo-
compresseur d'échappement, comprenant .

a. un carter en spirale (1.2, 1.3) adapté pour
entourer le galet de roulement (1.1) de la turbi-
ne (1);

b. une partie de paroi semblable a une languet-
te (1.5) a l'intérieur du carter en spirale (1.2,
1.3);

c. une connexion d'entrée ;
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d. une connexion de sortie ;

e. un rebord adapté pour se raccorder a un car-
ter de palier du turbocompresseur ;

f. dans lequel I'ensemble de carter est fabriqué
par un coulage de précision des parois minces ;

g. dans lequel I'ensemble de carter est compo-

sé d'au moins deux parties (1.2, 1.3) de telle 10
sorte qu'au moins un joint de séparation est
présent ; et

h. dans lequel le joint de séparation est disposé
comme suit : 15

i. il passe dans un plan perpendiculaire a
un axe de la turbine ;

ii. il passe le long de la ligne de sommetdu 20
carter en spirale (1.2, 1.3) ;
caractérisé en ce que

iii. le joint de séparation s'étend sur un arc
d'un cercle d'approximativement 270 25
degrés ;

iv. le joint de séparation se trouve a I'exté-
rieur de l'aire de la languette.

30
2. Ensemble de carter comme dans la revendication
1, dans lequel les parties (1.2, 1.3) de I'ensemble
de carter sont soudées l'une a l'autre
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