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(54) Combustor

(57) A casing for a combustor of a gas turbine engine
has a plurality of apertures, each aperture being rein-
forced with a band of material dividing the aperture.

The casing and reinforcing member are forged si-
multaneously with the reinforcing member aligned with
the direction of maximum stress field.
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Description

�[0001] This invention relates to a casing. More partic-
ularly this invention relates to a casing for a combustion
chamber of a gas turbine engine.
�[0002] A ducted fan gas turbine engine generally com-
prises, in axial flow series, an air intake, a propulsive fan,
an intermediate pressure compressor, a high pressure
compressor, combustion equipment, a high pressure tur-
bine, an intermediate pressure turbine, a low pressure
turbine and an exhaust nozzle.
�[0003] The structure and operation of all these com-
ponents is generally well known and consequently, with
the exception of the combustion equipment, will not be
described in great detail in this specification.
�[0004] Combustors and combustor casings can have
a large number of apertures. The apertures allow access
for components such as fuel manifolds, probes and igni-
tors which, partly due to the high temperatures within the
combustion chamber, must necessarily by positioned ex-
ternally of the combustion chamber outer casing.
�[0005] The apertures must be reinforced against
stresses. Traditionally this is achieved by reinforcing the
rim of the aperture with some of the material from which
the casing is formed.
�[0006] The casing and rim reinforcement are typically
formed by casting or forging. In a forging process a vol-
ume of material is heated shaped by two or more dies.
The material undergoes plastic deformation and con-
forms to the shape of the die. The volume of the material
does not alter significantly in the forging process.
�[0007] Where provision for apertures are formed as
part of the forging process a volume of material equal to
the size of the aperture must formed. In some areas this
volume of material may be used to form the reinforcing
rims of the apertures, in other areas the volume of ma-
terial is dispersed around the casing and must subse-
quently be removed.
�[0008] Where the aperture requires reinforcement
greater than the casing thickness an additional volume
of material must be added in the forging process.
�[0009] Gas turbines have weight and cost considera-
tions that must be addressed. Where a turbine provides
thrust for a transport device such as a ship or plane re-
ducing the weight of the engine can have a beneficial
effect on the efficiency of the transport device and can
lead to a reduction in the fuel consumption.
�[0010] It is an object of the present invention to seek
to provide an improved reinforced aperture.
�[0011] According to the present invention there is pro-
vided a combustion casing for use in a gas turbine, the
casing having an aperture extending therethrough, char-
acterised in that the aperture has a reinforcing member
extending across and dividing the aperture.
�[0012] Preferably the aperture has a rim extending
around the periphery of the aperture and preferably the
rim is raised from a substantially planar area of the cas-
ing.

�[0013] Preferably the reinforcing member is integral
with the rim.
�[0014] Preferably the rim and the reinforcing member
are formed simultaneously by casting, sintering or forg-
ing.
�[0015] Preferably the rim is integral with the casing.
�[0016] Preferably the rim and the casing are formed
simultaneously by casting, sintering or forging.
�[0017] The rim may be subject to a stress field and
preferably the reinforcing member is orientated so as to
align with the direction of maximum stress field. The re-
inforcing member may be a single or plural bar that may
be straight, curved or serpentine.
�[0018] The term "casing" in this specification includes
hoods, cowling, sheets, combustors, combustor casings
and other components having similar functionality to the
above.
�[0019] The present invention will now be described, by
way of example only, with reference to the accompanying
drawings in which: �

Figure 1 depicts an annular combustion chamber
Figure 2 is a conventional aperture in the combustion
chamber casing
Figure 3 is an aperture according to the present in-
vention.
Figure 4 depicts a gas turbine engine having a com-
bustor with a casing in accordance with the present
invention.

�[0020] Figure 1 depicts annular combustion equipment
for a gas turbine engine. The combustion equipment con-
sists of an annular combustion inner casing 20, and a
coaxial annular combustion outer casing 22. The com-
bustion chamber 24 is coaxial with and positioned be-
tween the inner casing 20 and the outer casing 22.
�[0021] The combustion chamber 24 is defined by an
outer combustor wall 26 and an inner combustor wall 28,
the internal volume being adapted to allow multiple com-
bustion zones.
�[0022] A series of regularly spaced fuel injectors 30
extend through a bulkhead 32 that forms one wall of the
combustion chamber. The fuel injectors mix air with fuel
and eject it into the combustion chamber as a finely dis-
persed mixture.
�[0023] Fuel is supplied to the injectors via a conduit
that extends through apertures in the combustion outer
casing 22. Also extending through apertures in the com-
bustion chamber outer casing are igniters that ignite the
finely dispersed air and fuel mixture injected into the com-
bustion chamber by the fuel injectors.
�[0024] Figure 2 depicts an aperture 40 in the combus-
tion outer casing that has been formed by a forging proc-
ess. The aperture has a rim 42 that is raised from the
local surface of the combustion outer casing 22. A flange
44 is provided on the combustion outer casing for con-
nection with a high pressure compressor housing.
�[0025] The material of the combustion outer casing is
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a high temperature nickel alloy or steel. The rim reinforc-
es the casing against stresses that are created by the
presence of the apertures and movement induced by
pressure fluctuations in the combustor.
�[0026] To adequately overcome hoop stresses the vol-
ume of material within the rim is typically equal to that
lost in the formation of the aperture.
�[0027] Figure 3 depicts a reinforcing member for an
aperture according to the present invention. The reinforc-
ing member 50 extends across the aperture and is formed
during the forging process. The member is aligned to
align with the direction of maximum stress field. The
stress fields may be determined either empirically or by
routine calculation.
�[0028] A reinforcing member of this type uses signifi-
cantly less volume of material than that of the prior art to
achieve an equal or better reinforcement. The overall vol-
ume of material for the casing is reduced. Where a large
number of apertures are provided, as in the combustor
outer casing, it can result in lower forging and machining
costs and a significant cost saving in the amount of ma-
terial required as well as a reduction in the weight of the
component.
�[0029] Where reinforcement is achieved through the
provision of a reinforcement member of the present in-
vention it is possible to increase the size of the aperture
without loss of functionality due to detrimental effects
caused by stresses on the component. The cost and
weight savings offered by the present invention are there-
by further enhanced.
�[0030] Figure 4 is a schematic of a gas turbine engine
incorporating a combustor with a casing of the invention.
The gas turbine engine has a fan 102, an intermediate
compressor 104, a high pressure compressor 106, an
annular combustor 108, a high pressure turbine 110, an
intermediate pressure turbine 112 and a low pressure
turbine 114
�[0031] It will be appreciated that other embodiments
may be apparent to the skilled reader without departing
from the inventive concept of the present invention.
�[0032] Each feature described herein may be incorpo-
rated into the claims either independently or in combina-
tion with any other feature.

Claims

1. A combustion casing (26) for use in a gas turbine,
the casing having an aperture (40) extending there-
through, characterised in that the aperture has a
reinforcing member (50) extending across and divid-
ing the aperture.

2. A casing according to Claim 1, wherein the casing
is annular.

3. A casing according to Claim 1, wherein the aperture
has a rim (42) extending around its periphery.

4. A casing according to Claim 2, wherein the rim is
raised from a substantially planar area of the casing.

5. A casing according to Claim 2 or Claim 3, wherein
the reinforcing member (50) is integral with the rim.

6. A casing according to any one of Claim 2 to Claim
4, wherein the rim and the reinforcing member are
formed simultaneously by casting, sintering or forg-
ing.

7. A casing according to any one of Claim 2 to Claim
5, wherein the rim is integral with the casing.

8. A casing according to any one of Claim 2 to Claim
6, wherein the rim and the casing are formed simul-
taneously by casting, sintering or forging.

9. A casing according to any one of Claim 2 to Claim
7, wherein the rim is subject to a stress field, the
reinforcing member being orientated so as to align
with the direction of maximum stress field.

10. A gas turbine engine incorporating a combustor cas-
ing as claimed in any one of the preceding claims.
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