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ADDITIVE LAYER REPAIR OF A METALLIC COMPONENT 

Field of the Disclosure 

The present disclosure relates to a  method for additive layer repair of a metallic 

component and particularly, but not exclusively, to a method for additive layer repair of 

an aerofoil for a gas turbine engine. 5 

 

Background to the Disclosure 

The ability to operate gas turbine engines at higher temperatures improves the 

efficiency of the engine.  This higher temperature operation requires the use of high 

performance materials such as special steels, titanium alloys and Superalloys.  In order 10 

to obtain the required material characteristics, these materials are often forged and age 

hardened. 

 

Due to the high value of such components, there is a need to be able to repair them 

when they become damaged in service, for example due to the ingestion of debris into 15 

the engine. 

 

One technique for the repair of such components is additive layer repair using a blown 

powder addition process.  Figure 1 shows a schematic illustration of such a process in 

which a deposition nozzle 10 is used to direct a flow of powder 20 onto a layered build 20 

surface 30.  The powder may also be added off-axis to the main laser beam delivery. The 

deposited powder is then simultaneously melted into the weldpool using a directed laser 

beam 40.  In this arrangement, the deposition nozzle 10 is fed with a supply of the 

powdered repair material 50.  As the powder addition nozzle and laser moves away from 

the deposit area the meltpool created by the laser solidifies behind it. 25 

 

It is normally desired that the repaired area of the component has mechanical 

properties that are at least equal to those of the original component.  This in turn 
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requires the repair process to be able to create a cast material having at least equal 

properties to the forged and sometimes age hardened base material. 

 

For some materials this is known to be difficult, if not impossible, to achieve using a 

conventional blown powder additive layer repair technique. 5 

 

Statements of Disclosure 

According to a first aspect of the present disclosure there is provided a method of 

repairing a metallic component by powder feeding laser deposition, the metallic 

component being formed from a first material, the method comprising the step of: 10 

  depositing a plurality of first repair layers onto a repair surface of the 

component to form a first repair zone, the first of the plurality of first repair layers 

comprising a mixture of A/B by weight of the first material and a second material, each 

nth successive one of the plurality of first repair layers comprising a change in the 

proportion of the second material in the mixture, the last of the plurality of first repair 15 

layers comprising a mixture of C/D by weight of the first material and the second 

material. 

 

The first repair zone is formed from a large number of first repair layers, each of which 

comprises a blend of the first material of which the metallic component is formed, and 20 

the second material being the repair material.  The ratio of first material to second 

material changes through the thickness of the first repair zone. 

 

This graded change in the proportion of the second material in the first repair layers 

prevents the formation of intermetallic compounds, inhibits the formation of cracks, and 25 

prevents geometrical distortion across the first repair zone. 

 

Optionally, the integer ‘n’ is selected from the range comprising 10 to 1,000. 

 

The rate at which the proportion of second material in each first repair layer changes 30 

can be controlled by varying the integer ‘n’. 
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Optionally, the ratio A/B is selected from the range comprising 80/20 to 5/95. 

 

In the arrangement of the disclosure, the initial first repair layer comprises a proportion 

of 20% by weight of the second material. 5 

 

Optionally, the ratio C/D is selected from the range comprising 0/100 to 40/60. 

 

In one embodiment, the final one of the first repair layers is composed entirely of the 

second material.  In other arrangements, the proportion of the final first repair layer that 10 

is formed by the first material may be up to 40%. 

 

Optionally, the change in the proportion of the second material in the mixture comprises 

an increase in the proportion of the second material in the mixture. 

 15 

In one arrangement, the change in the proportion of the second material in the mixture 

is a monotonic increase in the proportion of the second material in the mixture. 

 

In other arrangements, the change in proportion of the second material in the mixture 

may be a nonlinear increase, a monotonic decrease, or a nonlinear decrease in the 20 

proportion of the second material in the mixture. 

 

Optionally, the method comprises the additional step of: 

  depositing a plurality of second repair layers of the second material onto 

the first repair zone to form a second repair zone. 25 

 

The second repair zone forms a further discrete layer superposed on the first repair 

zone.  The second repair zone is composed solely of the second material. 

 

In this arrangement, the first repair zone acts as an intermediate, or buffer, zone 30 

between the first material of the metallic component and the second material of the 
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second repair zone.  The graded through thickness composition of the first repair zone 

prevents a mismatch in geometry, metallurgy or properties between the first material of 

the metallic component and the second material of the second repair zone.   

 

Optionally, the method comprises the additional step of: 5 

  depositing a plurality of third repair layers of a third material onto the 

second repair zone to form a third repair zone. 

 

In this arrangement, the second material acts as a buffer layer between the first material 

of the metallic component and the third material being a main repair material. 10 

 

In this arrangement, the second material is selected such that it can be independently 

welded to each of the first material and the third material.  Furthermore, the second 

material is selected such that it can equalise differences in thermal and mechanical 

properties between the first material and the third material.   15 

 

Optionally, the third material is metallurgically compatible with both the first material 

and the second material. 

 

The third material is selected so as to readily alloy with both the first material and the 20 

second material.  This ensures that the repaired metallic component has mechanical 

properties that are at least equal to those of the first material, i.e. that of the original 

metallic component itself. 

 

Optionally, the first material and the second material have the same metallurgical 25 

composition. 

 

Optionally, the first material is metallurgically compatible with the second material. 
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The first material is selected so as to readily alloy with the second material.  This ensures 

that the repaired metallic component has mechanical properties that are at least equal 

to those of the first material, i.e. that of the original metallic component itself. 

 

Optionally, the metallic component is a bladed disc for a gas turbine engine. 5 

 

In other embodiments of the disclosure, the metallic component may be a bladed ring 

for a gas turbine engine, or an individual aerofoil for a turbine or compressor of a gas 

turbine engine 

 10 

Alternatively, the metallic component may be a seal segment for a gas turbine engine. 

 

Optionally, the first material is provided as a powder having a first mean particle size, 

and the second material is provided as a powder having a second mean particle size, and 

 if the first mean particle size is smaller than the second mean particle size, then 15 

for the same volume of material, the time required to melt the first material will be less 

than the time required to melt the second material, otherwise 

 if the second mean particle size is smaller than the first mean particle size, then 

for the same volume of material, the time required to melt the second material will be 

less than the time required to melt the first material. 20 

 

The second material may have a significantly different melting temperature range to 

that of the first material.  By differentially selecting the particle size for each of the first 

material and the second material, it is possible to prevent the particles of the higher 

melting point powder from being unmelted or only partially melted.  This differential 25 

selection of particle size also prevents the particles of the lower melting point powder 

from being vapourised, which would not only change the alloy chemistry, but would also 

cause turbulent melt pool flow potentially resulting in void defects.   

 

By specifying a fine powder particle size distribution for the high melting point powder 30 

alloy, the increased surface area would reduce the time required at temperature to melt 
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the same volume of material. Similarly the low melting temperature powder may 

require a coarser powder particle size range to increase the time required to melt the 

same volume and reduce vaporisation of the alloy. 

 

In an alternative arrangement the metallic component may have particular property 5 

requirements that place a restriction on the local presence of features such as porosity. 

Powders with a smaller particle size distribution are known to result in smaller volume 

fraction porosity in the deposited part.  However, such smaller particle size powders are 

also more costly to manufacture.    

 10 

The selection of particle size enables the more expensive smaller particle size powder to 

be used at specific locations where high integrity is required.  Less expensive powder 

with a larger particle size distribution can then be used for the remainder of the material 

deposition process leading to a more cost effective repair. 

 15 

Optionally, the second material is provided as a powder having a second mean particle 

size, and the third material is provided as a powder having a third mean particle size, 

and 

 if the second mean particle size is smaller than the third mean particle size, then 

for the same volume of material, the time required to melt the second material will be 20 

less than the time required to melt the third material, otherwise 

 if the third mean particle size is smaller than the second mean particle size, then 

for the same volume of material, the time required to melt the third material will be less 

than the time required to melt the second material. 

 25 

The selection of particle sizes for the second and third materials leads to the same 

advantages as those described above in relation to the first and second materials.  

 

According to a second aspect of the present disclosure there is provided a method of 

repairing a metallic component by powder feeding laser deposition, the metallic 30 

component being formed from a first material, the method comprising the step of: 
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  depositing a plurality of second repair layers of a second material onto a 

repair surface of the component to form a second repair zone; and 

  depositing a plurality of third repair layers of a third material onto the 

second repair zone to form a third repair zone. 

 5 

In this arrangement, the second material takes the form of a buffer material interposed 

between the first material, being the base material, and the third material, being the 

repair material. 

 

According to a third aspect of the present disclosure there is provided a metallic 10 

component comprising: 

  a base region formed from a first material; and 

  a first repair zone superposed on the base region, 

 the first repair zone being formed from a plurality of first repair layers, the first of 

the plurality of first repair layers comprising a mixture of A/B by weight of the first 15 

material and a second material, each nth successive one of the plurality of first repair 

layers comprising an increase in the proportion of the second material in the mixture, 

the last of the plurality of first repair layers comprising a mixture of C/D by weight of the 

first material and the second material. 

 20 

The presence of a graded first repair zone superposed on the base region of the metallic 

component provides for a repaired region (the first repair zone) that has material 

properties that are at least equal to those of the first material. 

 

Optionally, the integer ‘n’ is selected from the range comprising 10 to 1,000. 25 

 

The rate at which the proportion of second material in each first repair layer changes, 

may be controlled by varying the integer ‘n’. 

 

Optionally, the ratio A/B is selected from the range comprising 80/20 to 5/95. 30 
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In the arrangement of the disclosure, the initial first repair layer comprises a proportion 

of 20% by weight of the second material. 

 

Optionally, the ratio C/D is selected from the range comprising 0/100 to 40/60. 

 5 

In one embodiment, the final one of the first repair layers is composed entirely of the 

second material.  In other arrangements, the proportion of the final first repair layer that 

is formed by the first material may be up to 40%. 

 

Optionally, the change in the proportion of the second material in the mixture comprises 10 

an increase in the proportion of the second material in the mixture. 

 

In one arrangement, the change in the proportion of the second material in the mixture 

is a monotonic increase in the proportion of the second material in the mixture. 

 15 

In other arrangements, the change in proportion of the second material in the mixture 

may be a nonlinear increase, a monotonic decrease, or a nonlinear decrease in the 

proportion of the second material in the mixture. 

 

Optionally, the metallic component further comprises: 20 

  a second repair zone superposed on the first repair zone, 

 the second repair zone comprising a plurality of second repair layers of the 

second material. 

 

The second repair zone forms a further discrete layer superposed on the first repair 25 

zone.  The second repair zone is composed solely of the second material. 

 

In this arrangement, the first repair zone acts as an intermediate, or buffer, zone 

between the first material of the metallic component and the second material of the 

second repair zone.  The graded through thickness composition of the first repair zone 30 
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prevents a mismatch in geometry, metallurgy or properties between the first material of 

the metallic component and the second material of the second repair zone.   

 

Optionally, the metallic component further comprises: 

  a third repair zone superposed on the second repair zone, 5 

 the third repair zone comprising a plurality of third repair layers of a third 

material. 

 

In this arrangement, the second material acts as a buffer layer between the first material 

of the metallic component and the third material being a main repair material. 10 

 

In this arrangement, the second material is selected such that it can be independently 

welded to each of the first material and the third material.  Furthermore, the second 

material is selected such that it can equalise differences in thermal and mechanical 

properties between the first material and the third material.   15 

 

Other aspects of the disclosure provide devices, methods and systems which include 

and/or implement some or all of the actions described herein.  The illustrative aspects of 

the disclosure are designed to solve one or more of the problems herein described 

and/or one or more other problems not discussed. 20 

 

Brief Description of the Drawings 

There now follows a description of an embodiment of the disclosure, by way of non-

limiting example, with reference being made to the accompanying drawings in which: 

 25 

 Figure 1 shows a schematic sectional view of a blown powder additive layer 

repair process according to the prior art; 

 Figure 2 shows a perspective view of a repaired metallic component according to 

a first embodiment of the disclosure; 

 Figure 3 shows a perspective view of an alternative arrangement of the repaired 30 

metallic component of Figure 2; 
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 Figure 4 shows a perspective view of a repaired metallic component according to 

a second embodiment of the disclosure; 

 Figure 5 shows a perspective view of a repaired metallic component according to 

a third embodiment of the disclosure; 

 Figure 6 shows a perspective view of a repaired metallic component according to 5 

a fourth embodiment of the disclosure; 

 Figure 7 shows a schematic sectional view of a blown powder additive layer 

repair process for implementing the method of the disclosure;  

 Figure 8 shows a schematic sectional view of an alternative blown powder 

additive layer repair process for implementing the method of the disclosure; and 10 

Figure 9 shows a schematic sectional view of a gas turbine engine incorporating a 

repaired metallic component according to an embodiment of the disclosure. 

  

It is noted that the drawings may not be to scale.  The drawings are intended to depict 

only typical aspects of the disclosure, and therefore should not be considered as limiting 15 

the scope of the disclosure.  In the drawings, like numbering represents like elements 

between the drawings. 

 

Detailed Description 

 20 

The method of repairing a metallic component is described below with reference to the 

metallic component being a gas turbine engine compressor bladed disc. 

 

Referring to Figure 2, a repaired metallic component that has been repaired according to 

a first embodiment of the disclosure is designated generally by the reference numeral 25 

100. 

 

The metallic component 100 is formed from a first material 110 and has a first repair 

surface 120.  In the present arrangement, the first material would typically be a 

titanium, nickel, special steel or aluminium alloy. 30 
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In the method of the first embodiment of the disclosure, a powder feeding laser 

deposition technique is employed to deposit a plurality of first repair layers 130 onto the 

first repair surface 110.  The plurality of the first repair layers 130 together forms a first 

repair zone 140. 

 5 

The first one of the plurality of first repair layers 130 is comprised of a mixture of A/B, by 

weight, of the first material 110 and a second material 150 respectively.  In this first 

repair layer 130, the proportion A made up of the first material is 80% by weight, while 

the proportion B made up of the second material is 20% by weight. 

 10 

In the present arrangement, the second material 150 is typically a titanium, nickel, 

special steel or aluminium alloy 

 

In other arrangements, the composition of the first repair layer 130 may vary between 

80% A and 20% B, and 5% A and 95% B. 15 

 

Each of the plurality of the first repair layers 130 is between approximately 100-1000 μm 

in thickness, this being typical of the thickness of a layer of material produced by the 

powder feeding laser deposition technique. 

 20 

Each n
th

 successive one of the plurality of first repair layers 130 comprises a change in 

the proportion of the second material 150 in the respective first repair layer 130.  In the 

present embodiment of the method, the integer ‘n’ is 10.  In other words, at every 10
th

 

successive first repair layer the ratio of the first material 110 to the second material 150 

changes.  In the present embodiment, this change is a monotonic increase in the 25 

proportion of the second material 150 in the composition of the respective first repair 

layer 130.  

 

The first repair zone 140 thus comprises a graded composition that starts from 80% A 

and 20% B at the first of the first repair layers 130 and gradually changes, as outlined 30 
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above, and finishes with the last of the first repair layers 130 having a composition of 0% 

A and 100% B. 

 

Figure 3 shows a repaired metallic component that has been repaired according to a 

variant of the first embodiment of the disclosure.  The repaired metallic component is 5 

again designated generally by the reference numeral 100.   

 

In this arrangement, the first repair zone 140 comprises a plurality of first repair layers 

130.  However, in this arrangement, the change in the proportion of the second material 

150 in each of the first repair layers 130 is not always a monotonic increase in the 10 

proportion of the second material 150. 

 

In the example of Figure 3, the proportion of the first repair layers 130 that is comprised 

of the second material 150 increases steadily from the first of the first repair layers 130 

(i.e. at the first repair surface 120) through to a point mid-way through the thickness of 15 

the first repair zone 140.   

 

At this mid-way point, the proportion of the first repair layers 130 that is comprised of 

the second material 150 decreases steadily through to the last one of the first repair 

layers 130. 20 

 

Referring to Figure 4, a repaired metallic component according to a second embodiment 

of the disclosure is designated generally by the reference numeral 200.  Features of the 

repaired metallic component 200 which correspond to those of the repaired metallic 

component 100 have been given corresponding reference numerals for ease of 25 

reference. 

 

The repaired metallic component 200 comprises a plurality of first repair layers 130 that 

are deposited onto the repair surface 120 to form a first repair zone 140. 

 30 
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This first repair zone 140 may comprise a monotonically graded change in composition 

of the first repair layers 130 through the thickness of the first repair zone 140, as 

outlined above in relation to the repaired metallic component 100. 

 

The repaired metallic component 200 further comprises a plurality of second repair 5 

layers 160 deposited onto the first repair zone 140 to form a second repair zone 170. 

 

In the embodiment of Figure 4, each of the second repair layers 160 is composed only of 

the second material 150, such that the second repair zone 170 is formed entirely of the 

second material 150. 10 

 

Referring to Figure 5, a repaired metallic component according to a third embodiment of 

the disclosure is designated generally by the reference numeral 300.  Features of the 

repaired metallic component 300 which correspond to those of the repaired metallic 

component 100 have been given corresponding reference numerals for ease of 15 

reference. 

 

The repaired metallic component 300 comprises a plurality of first repair layers 130 that 

are deposited onto the repair surface 120 to form a first repair zone 140. 

 20 

This first repair zone 140 may comprise a monotonically graded change in composition 

of the first repair layers 130 through the thickness of the first repair zone 140, as 

outlined above in relation to the repaired metallic component 100. 

 

The repaired metallic component 300 further comprises a plurality of second repair 25 

layers 160 deposited onto the first repair zone 140 to form a second repair zone 170. 

 

The repaired metallic component 300 still further comprises a plurality of third repair 

layers 180 deposited onto the second repair zone 170 to form a third repair zone 200. 

 30 
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In the embodiment of Figure 5, each of the second repair layers 160 is composed only of 

the second material 150, such that the second repair zone 170 is formed entirely of the 

second material 150, and each of the third repair layers 180 is composed only of the 

third material 190, such that the third repair zone 200 is formed entirely of the third 

material 200. 5 

 

Referring to Figure 6, a repaired metallic component according to a fourth embodiment 

of the disclosure is designated generally by the reference numeral 400.  Features of the 

repaired metallic component 400 which correspond to those of the repaired metallic 

component 100 have been given corresponding reference numerals for ease of 10 

reference. 

 

The repaired metallic component 400 comprises a plurality of second repair layers 160 

that are deposited onto the repair surface 120 to form a second repair zone 170. 

 15 

The repaired metallic component 400 further comprises a plurality of third repair layers 

180 deposited onto the second repair zone 170 to form a third repair zone 200. 

 

In the embodiment of Figure 6, each of the second repair layers 160 is composed only of 

the second material 150, such that the second repair zone 170 is formed entirely of the 20 

second material 150, and each of the third repair layers 180 is composed only of the 

third material 190, such that the third repair zone 200 is formed entirely of the third 

material 200. 

 

Figure 7 shows a schematic arrangement of a modified powder feeding laser deposition 25 

process capable of performing the method of the present disclosure as outlined above in 

relation to the first and second embodiments of the disclosure. 

 

In the arrangement 300 of Figure 7, each of the first material 110 and the second 

material 150 is delivered to the deposition nozzle 310 via separate powder feeds 30 

350,360 respectively. 
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The flow of powder through each powder feed 350,360 can be independently adjusted 

to change the powder composition slow 320 directed on to the layered build surface 

330.  This change in the powder composition is implemented automatically in the 

deposition programme operating code.  The deposition software allows the method to 5 

vary the composition of the first repair layers 130 to achieve the graded layer 

composition as outlined above. 

 

The software may also use material data to compensate for different material densities 

and particle size distributions in order to maintain an accurate powder feed ratio in 10 

order to deliver the grading that is required. 

 

Figure 8 shows a variant of the modified process shown in Figure 7 that has been 

adapted to perform the method of the present disclosure as outlined above in relation 

to the third and fourth embodiments of the disclosure. 15 

 

Figure 8 differs from Figure 7 in the addition of another powder feed 470 (in addition to 

powder feeds 45 and 460) to deliver the third material 190. 

 

Figure 9 shows a schematic sectional view of a turbofan engine 400.  The turbofan gas 20 

turbine engine 500, as shown in Figure 1, comprises in flow series an intake 511, a fan 

512, an intermediate pressure compressor 513, a high pressure compressor 514, a 

combustion chamber 515, a high pressure turbine 516, an intermediate pressure turbine 

517, a low pressure turbine 518 and an exhaust 519.  The high pressure turbine 516 is 

arranged to drive the high pressure compressor 514 via a first shaft 526.  The 25 

intermediate pressure turbine 517 is arranged to drive the intermediate pressure 

compressor 513 via a second shaft 528 and the low pressure turbine 518 is arranged to 

drive the fan 512 via a third shaft 530.  In operation air flows into the intake 511 and is 

compressed by the fan 512.  A first portion of the air flows through, and is compressed 

by, the intermediate pressure compressor 513 and the high pressure compressor 514 30 

and is supplied to the combustion chamber 515.  Fuel is injected into the combustion 
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chamber 515 and is burnt in the air to produce hot exhaust gases which flow through, 

and drive, the high pressure turbine 516, the intermediate pressure turbine 517 and the 

low pressure turbine 518.  The hot exhaust gases leaving the low pressure turbine 518 

flow through the exhaust 519 to provide propulsive thrust.  A second portion of the air 

bypasses the main engine to provide propulsive thrust. 5 

 

In the arrangement of Figure 9, each of the stages of the intermediate pressure 

compressor 513 is formed as a bladed disc 520 that has been repaired according to a 

method of the present disclosure as outlined above. 

 10 

The foregoing description of various aspects of the disclosure has been presented for 

purposes of illustration and description.  It is not intended to be exhaustive or to limit 

the disclosure to the precise form disclosed, and obviously, many modifications and 

variations are possible.  Such modifications and variations that may be apparent to a 

person of skill in the art are included within the scope of the disclosure as defined by the 15 

accompanying claims. 
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CLAIMS 

 

1 A method of repairing a metallic component by powder feeding laser deposition, 

the metallic component being formed from a first material, the method comprising 

the step of: 5 

  depositing a plurality of first repair layers onto a repair surface of the 

component to form a first repair zone, the first of the plurality of first repair layers 

comprising a mixture of A/B by weight of the first material and a second material, 

each n
th

 successive one of the plurality of first repair layers comprising a change in 

the proportion of the second material in the mixture, the last of the plurality of 10 

first repair layers comprising a mixture of C/D by weight of the first material and 

the second material. 

 

2 The method as claimed in Claim 1, wherein the integer ‘n’ is selected from the 

range comprising 10 to 1,000. 15 

 

3 The method as claimed in Claim 1 or Claim 2, wherein the ratio A/B is selected 

from the range comprising 80/20 to 5/95. 

 

4 The method as claimed in any one of Claims 1 to 3, wherein the ratio C/D is 20 

selected from the range comprising 0/100 to 40/60. 

 

5 The method as claimed in any one of Claims 1 to 4, wherein the change in the 

proportion of the second material in the mixture comprises an increase in the 

proportion of the second material in the mixture. 25 

 

6 The method as claimed in any one of Claims 1 to 5, the method comprising the 

additional step of: 

  depositing a plurality of second repair layers of the second material onto the 

first repair zone to form a second repair zone. 30 
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7 The method as claimed in any one of Claims 1 to 6, the method comprising the 

additional step of: 

  depositing a plurality of third repair layers of a third material onto the second 

repair zone to form a third repair zone. 5 

 

8 The method as claimed in Claim 7, wherein the third material is metallurgically 

compatible with both the first material and the second material. 

 

9 The method as claimed in any one of Claims 1 to 8, wherein the first material and 10 

the second material have the same metallurgical composition. 

 

10 The method as claimed in any one of Claims 1 to 11, the first material being 

provided as a powder having a first mean particle size, and the second material 

being provided as a powder having a second mean particle size, and 15 

 wherein if the first mean particle size is smaller than the second mean particle size, 

then, for  the same volume of material, the time required to melt the first material 

will be less than the time required to melt the second material, otherwise 

 if the second mean particle size is smaller than the first mean particle size, then, 

for  the same volume of material, the time required to melt the second material 20 

will be less than the time required to melt the first material. 

 

11 The method as claimed in any one of Claims 1 to 12, the second material being 

provided as a powder having a second mean particle size, and the third material 

being provided as a powder having a third mean particle size, and 25 

 wherein if the second mean particle size is smaller than the third mean particle 

size, then, for  the same volume of material, the time required to melt the second 

material will be less than the time required to melt the third material, otherwise 

 if the third mean particle size is smaller than the second mean particle size, then, 

for  the same volume of material, the time required to melt the third material will 30 

be less than the time required to melt the second material. 
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12 A method of repairing a metallic component by powder feeding laser deposition, 

the metallic component being formed from a first material, the method comprising 

the step of: 

  depositing a plurality of second repair layers of a second material onto a 5 

repair surface of the component to form a second repair zone; and 

  depositing a plurality of third repair layers of a third material onto the second 

repair zone to form a third repair zone. 

 

13 A metallic component comprising: 10 

  a base region formed from a first material; and 

  a first repair zone superposed on the base region, 

 the first repair zone being formed from a plurality of first repair layers, the first of 

the plurality of first repair layers comprising a mixture of A/B by weight of the first 

material and a second material, each n
th

 successive one of the plurality of first 15 

repair layers comprising a change in the proportion of the second material in the 

mixture, the last of the plurality of first repair layers comprising a mixture of C/D by 

weight of the first material and the second material. 

 

14 The metallic component as claimed in Claim 13, wherein the integer ‘n’ is selected 20 

from the range comprising 10 to 1,000. 

 

15 The metallic component as claimed in Claim 13 or Claim 14, wherein the ratio A/B 

is selected from the range comprising 80/20 to 5/95. 

 25 

16 The metallic component as claimed in any one of Claims 13 to 15, wherein the ratio 

C/D is selected from the range comprising 0/100 to 40/60. 

 

17 The metallic component as claimed in any one of Claims 13 to 16, wherein the 

change in the proportion of the second material in the mixture comprises an 30 

increase in the proportion of the second material in the mixture. 
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18 The metallic component as claimed in any one of Claims 13 to 17, further 

comprising: 

  a second repair zone superposed on the first repair zone, 

 the second repair zone comprising a plurality of second repair layers of the second 5 

material. 

 

19 The metallic component as claimed in any one of Claims 13 to 18, further 

comprising: 

  a third repair zone superposed on the second repair zone, 10 

 the third repair zone comprising a plurality of third repair layers of a third material. 

 


